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Abstract

Primary extrarenal Wilms tumor of the gynecologic tract is extremely rare with scattered case
reports occurring in the ovary, uterine corpus and cervix. Only nine cases of primary ovarian
Wilms tumor have been reported to date. Here, we provide an extensive literature review and
describe two patients with ovarian Wilms tumor: a 36-year-old female (patient 1) and a 16-year-
old female (patient 2), both presenting with abdominal pain and suspected ovarian torsion. They
were each found to have unilateral ovarian masses measuring greater than 15 cm in size which
were removed by unilateral salpingo-oophorectomy. Microscopically, the tumors exhibited the
typical triphasic histology of Wilms tumor. In addition, the tumor from patient 1 contained
elements of mature cystic teratoma, while an extensive rhabdomyosarcomatous component was
identified in patient 2. Both tumors were diffusely and strongly positive for WT1 with variable
staining for other biomarkers. The cases were diagnostically challenging and referred to our center
for an expert opinion. Teratoid Wilms tumor in patient 1 is the second reported case of ovarian
Wilms tumor arising in association with teratoma. Recognition of primary ovarian Wilms tumor
requires a high index of suspicion and exclusion of other entities based on tumor morphology and
immunohistochemical studies.
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Wilms tumor, also known as nephroblastoma, is a malignant neoplasm derived from
nephrogenic blastema cells that frequently shows multiphasic differentiation patterns
recapitulating the appearance of embryonic kidney. Wilms tumor is very uncommon in
adults, but it accounts for greater than 80% of renal tumors in children with a peak incidence
at 2-3 years of age (1). Approximately 10% of cases are associated with genetic conditions
such as WAGR syndrome (Wilms tumor, Aniridia, Genitourinary malformations, mental
Retardation), Denys-Drash syndrome (Wilms tumor, mesangial sclerosis, 46, XY disorder of
sex development), Beckwith-Wiedemann syndrome (Wilms tumor, hemihypertrophy,
macroglossia, omphalocele, visceromegaly) and familial nephroblastoma (1, 2).
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Microscopically, Wilms tumors typically exhibit a characteristic triphasic pattern consisting
of undifferentiated blastemal, epithelial and mesenchymal (stromal) components. However,
some tumors may be mono- or biphasic. The blastemal component is composed of closely
packed small round blue cells with scant cytoplasm and overlapping primitive nuclei with
evenly distributed coarse chromatin, small nucleoli, brisk mitotic activity and apoptotic
debris. The epithelial component is composed of variably sized rosette-like or well-formed
tubules, ill-defined glomeruloid structures and papillary structures lined by primitive
columnar or cuboidal cells with elongated nuclei. The mesenchymal component typically
contains spindle cells, skeletal muscle, smooth muscle, rarely hyaline cartilage, fat, bone,
ganglion cells or neuroglia. The background stroma can be myxomatous or edematous (3).
The presence of markedly enlarged (3x) tumor cell nuclei with hyperchromasia and
multipolar mitotic figures constitutes anaplasia. The presence of diffuse anaplasia is
clinically significant as it correlates with chemoresistance, p53 mutations and thus poor
prognosis (4).

Extrarenal Wilms tumors are rare and have been described in various locations including
perirenal, lumbar, sacrococcygeal and pelvic areas (5). Few case reports have described
primary Wilms tumors of the gynecologic tract, mainly occurring in the uterine corpus and
cervix (6-12). Nine cases of primary ovarian Wilms tumor have been reported to date (13-
21), only one of which was associated with teratoma (13). Here, we present two additional
patients with primary Wilms tumor of the ovary.

CASE REPORTS

Patient 1

A 36-year-old female presented to the emergency room with abdominal pain secondary to
ovarian torsion. She subsequently underwent a right salpingo-oophorectomy.
Macroscopically, the ovary measured 16.1 x 10.5 x 7.5 cm and weighed 717 grams. The
external surface of the ovary was gray-tan to purple-pink and smooth with focal disruption
measuring 7.0 x 4.7 cm. The cut surface was multiloculated with multiple granular, tan-pink
and firm to gelatinous nodules ranging from 2.4 cm to 9.5 cm in size. The cyst wall
thickness ranged from 0.1 cm to 0.9 cm and contained serous fluid. The fallopian tube was
unremarkable. A diagnosis of malignant struma ovarii arising in a mature cystic teratoma
was rendered, and the case was referred to our institution for a second opinion.

Microscopically, the tumor was composed of primitive small round blue cells with varying
architectural growth patterns: epithelioid tubules growing in nests and cords with
interspersed stromal elements and a diffuse spindle cell component with minimal cytoplasm.
In addition, adjacent to this primitive component was a mature cystic teratoma consisting of
skin and cutaneous adnexal structures, bronchial-type epithelium, cartilage and gastric-type
mucosa (Figure 1). The ovarian surface was not involved, and the fallopian tube was
unremarkable.

Immunohistochemical studies showed that the blastemal and epithelial components were
diffusely and strongly positive for WT1 (Figure 1), PAX8, TTF-1, CAM5.2, CD56 and
vimentin. Other variably positive markers included estrogen and progesterone receptors (ER,
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PR), CD99, FLI-1, EMA, pan-cytokeratin AE1/AE3, cytokeratin 7 (CK7), Ber-EP4 and
CD10. The tumor was negative for cytokeratin 20 (CK20), chromogranin, synaptophysin,
thyroglobulin, S100, placental alkaline phosphatase (PLAP), inhibin, calretinin, calcitonin,
desmin, smooth muscle actin (SMA), MART1, HMB-45, OCT-4, AFP, GATA-3, Napsin-A,
monoclonal carcinoembryonic antigen (MCEA), glial fibrillary acidic protein (GFAP) and
neurofilament, with an approximately 30-50% Ki-67 proliferative index. The tumor was
reported as “extrarenal Wilms tumor of the ovary arising in a mature cystic teratoma.” The
patient was counseled to see a gynecologic oncologist; unfortunately, she never returned and
was lost to follow-up.

A 16-year-old female presented with fever and worsening abdominal pain over two months.
Computed tomography with contrast showed an 18.5 x 8.5 x 16.5 cm hemorrhagic left
ovarian mass concerning for ovarian torsion. She subsequently underwent a left salpingo-
oophorectomy during which a ruptured, hemorrhagic left ovarian cyst was found.
Macroscopically, the specimen was received fragmented and consisted of blood clots and
red-yellow gelatinous tissue pieces measuring 14 x 12 x 7 cm that weighed 500 grams in
aggregate. The fallopian tube was unremarkable. Intraoperative frozen section was reported
as “ovarian cyst with hemorrhage and fibrin consistent with torsion; negative for
malignancy.” Based on the microscopic examination of permanent sections, a diagnosis of
low grade immature teratoma was rendered, and the case was referred to our institution for a
second opinion.

Microscopically, the tumor consisted of undifferentiated mesenchymal elements, blastemal
and tubular structures, consistent with Wilms tumor. The mesenchymal elements included
skeletal muscle and fetal-type cartilage (Figure 2). The blastemal and epithelial components
morphologically resembled a poorly differentiated retiform Sertoli-Leydig cell tumor which
was considered in the differential diagnosis. Immunohistochemical studies showed that WT1
was positive in the blastemal and epithelial components (Figure 2), with variable staining for
GATA-3 in the spindled/mesenchymal component and no immunoreactivity for inhibin.
Some of the tubules expressed steroidogenic factor 1 (SF-1) and FOXL2, markers of sex
cord stromal differentiation, further raising the possibility of Sertoli-Leydig cell tumor.
However, given the absence of Leydig cells and negative inhibin staining, this diagnosis was
considered less likely. No neuroepithelial elements were identified on H&E or
immunohistochemical stains. GFAP, synaptophysin and NeuN were negative, while
neurofilament was focally positive. No teratomatous elements were identified. Given the
amount of skeletal muscle and undifferentiated mesenchymal elements in the tumor, the
diagnostic considerations were Wilms tumor with a predominant heterologous component in
the form of skeletal muscle and cartilage or an embryonal rhabdomyosarcoma in association
with Wilms tumor. The latter was favored. Within just two weeks of the diagnosis, the
patient already had recurred with a large lobulated mass in the right lower abdomen and
pelvis, inseparable from the right ovary. Biopsy of this mass showed mostly immature
cartilage and immature mesenchymal components composed of small spindled blue cells,
similar to the original tumor. The patient then received the Children’s Oncology Group
Study #ARSTO0531 Regimen B for intermediate-risk rhabdomyosarcoma, consisting of
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vincristine, dactinomycin and cyclophosphamide (VAC), along with Granulocyte-colony
stimulating factor (G-CSF) for local control. Eighteen weeks into her chemotherapy, the
patient underwent resection of residual tumor, which included peritoneal implants, a right
pelvic mass, the right ovary and fallopian tube, omentum and appendix, all of which
contained residual tumor. The morphology of the residual tumor consisted predominantly of
cartilage and nests of undifferentiated mesenchymal components in a background of
extensive treatment related changes such as macrophages, fibrosis, inflammation and
necrosis. Immunohistochemistry showed positive MyoD1 staining but negative myogenin
and desmin. After surgery, she resumed chemotherapy (vincristine and cyclophosphamide)
with concurrent radiation therapy. After completing 3 months of radiation and another 3
months of chemotherapy, a positron emission tomography (PET) scan showed no evidence
of fluorodeoxyglucose (FDG) avid malignancy.

DISCUSSION

Primary Wilms tumor of the gynecologic tract is extremely rare with scattered case reports
(6-12). Review of the nine published cases of primary ovarian Wilms tumor demonstrates
that the mean patient age was 21 years (range 1-56) (13-21). The most frequent clinical
symptom at presentation was abdominal pain (six patients). The median tumor size was 11.3
cm (range 2.5-13), and all tumors were unilateral (Table 1). Our two cases fall within the
reported age range (16- and 36-years-old). Both patients presented with abdominal pain and
unilateral ovarian masses. The tumors were larger (16.1 cm and 18 ¢cm) than the previously
reported size range.

Diagnosis of extrarenal Wilms tumors requires exclusion of intrarenal tumor and
supernumerary kidney. All nine reported cases of ovarian Wilms tumor as well as our
patients had no evidence of primary renal Wilms tumor. Extrarenal Wilms tumors can be
classified as pure (composed solely of Wilms tumor) and teratoid (composed of a
combination of Wilms tumor and teratoma) (22), defined as a triphasic tumor containing
greater than 50% heterologous elements (23). Pure extrarenal Wilms tumors have been
suggested to arise from persistent mesonephric duct remnants in the wall of the uterine
cervix and vagina, ovary and inguinal regions, or from cells with persistent embryonic
potential (Connheims’ cell rest theory) (5). In contrast, the most likely origin for the teratoid
variant is thought to be misplaced totipotent primitive nephrogenic blastemal elements (5).
Teratoid renal Wilms tumors are rare with approximately 33 reported cases to date. These
tumors usually present as advanced bilateral disease and have a high mortality rate (24, 25).
Only seven cases of teratoid extrarenal Wilms tumor have been reported in various locations
(11, 13, 26-29), including the uterine cervix (26), uterine corpus (11) and ovary (13). Patient
1 in this report represents the second published case of an ovarian Wilms tumor associated
with teratoma.

Histopathologic diagnosis of renal Wilms tumor is straightforward in most cases based on
the identification of the typical triphasic pattern. Mono- or biphasic variants of Wilms tumor,
especially in extrarenal locations, can be diagnostically challenging. Metastatic Wilms tumor
of the kidney should always be considered in patients aged <10 years. These patients usually
have a prior history of renal Wilms tumor or concomitant renal mass. The differential
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diagnosis for ovarian Wilms tumors includes pure embryonal rhabdomyosarcoma, immature
teratoma, carcinosarcoma, moderately to poorly differentiated Sertoli-Leydig cell tumor and
peripheral/central neuroectodermal tumor (3). Pure embryonal rhabdomyosarcoma usually
contains subepithelial and periglandular cambium layers, and lacks glomerular or tubular
differentiation. Immature teratoma contains immature neuroepithelium and tissues from
three embryologic layers. Carcinosarcoma is a biphasic neoplasm comprised of high grade
carcinoma and sarcoma with marked nuclear pleomorphism in both components. Moderately
to poorly differentiated Sertoli-Leydig cell tumors are composed of varying amounts of
immature tubules, solid areas and Leydig cells, with or without heterologous elements that
are positive for inhibin, epithelial membrane antigen, WT1 and SF-1 (30). Peripheral/central
neuroectodermal tumors may contain rosettes but lack epithelial differentiation and exhibit
immunoreactivity for GFAP (if central) or FLI-1 with chromosomal translocation t(11;22)
(if Ewing/peripheral). When present, blastemal components typically exhibit nuclear
molding and early tubular differentiation with nuclei arranged around tubular lumina.
Presence of true tubular lumina typically favors Wilms tumor (3, 31). In addition, any of
these tumors may contain heterologous elements. However, the presence of characteristic
morphologic features and/or immunohistochemical studies should lead to an accurate
diagnosis.

Immunohistochemical studies are often required to resolve the above differential diagnoses.
Wilms tumor is usually positive for WT1, CD56, CD99 and Neuron-Specific Enolase
(NSE), and negative for ER, PR, CD10 and GFAP. Desmin and myoglobin show positive
staining in rhabdomyoblasts, and desmin may label blastemal cells. Blastemal and epithelial
elements are usually positive for WT1, while they are negative for muscle markers such as
SMA, myogenin and Myo-D1. Vimentin and cytokeratin are negative to focally positive in
blastemal cells, and cytokeratin is usually positive in the epithelial component. CK7 may be
positive in more differentiated epithelial cells. PAX8 and PAX2 are usually positive (3, 31).
TTF-1 expression has also been described in 16.6% of Wilms tumors (32). Both tumors in
our patients were positive for WT1 and negative for GFAP and synaptophysin. In addition,
the tumor from patient 1 was positive for PAX8, TTF-1, CAM5.2, CD56, vimentin, with
variable staining for epithelial markers and no immunoreactivity for germ cell, smooth
muscle and sex cord stromal markers, chromogranin, thyroglobulin and GATA-3. The tumor
from patient 2 showed focal staining for GATA-3 in the mesenchymal component, focal
SF-1 and FOXL2 in the tubules and no immunoreactivity for inhibin. Tumor morphology,
absence of immunoreactivity for inhibin (patients 1 and 2), strong WT1 positivity, as well as
the lack of Leydig cells (patient 2) were essential for diagnosis of Wilms tumor in both
cases.

Wilms tumor of the kidney is usually treated with primary resection followed by adjuvant
therapy (Children’s Oncology Group) or preoperative therapy followed by surgical resection
and adjuvant therapy (International Society of Pediatric Oncology). Overall survival of
pediatric patients is greater than 90% (33-35). Most significant unfavorable factors include
high stage at presentation and the presence of diffuse anaplasia (“unfavorable” histology) (4,
34). There are no accepted staging or treatment guidelines for extrarenal Wilms tumor,
including the teratoid variant. The National Wilms Tumor Study (NWTS) recommends
considering all extrarenal Wilms tumors Stage 11 or higher (36, 37) and thus all cases
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requiring chemotherapy irrespective of other clinicopathologic features. However, most
extrarenal Wilms tumors have a “favorable” histology (lack of diffuse anaplasia) and long-
term disease-free survival (33). Only four of nine reported cases of ovarian Wilms tumor
were treated with adjuvant chemotherapy. The only reported case of teratoid Wilms tumor
was treated with surgery but no chemotherapy. No recurrences have been reported in any of
the nine patients (median follow up 33.9 months, range 3-108).

Patient 2 is of particular interest because of the presence of extensive rhabdomyoblasts
associated with an undifferentiated mesenchymal component which compelled the diagnosis
of rhabdomyosarcoma arising in a background of Wilms tumor. The presence of cartilage
does not preclude the diagnosis since chondroid differentiation is a well known association
in gynecologic rhabdomyosarcomas (38). There are no well established criteria for
distinguishing rhabdomyosarcoma from extensive skeletal muscle differentiation in Wilms
tumor, and therefore, it is possible that this case may have represented the latter. However,
the presence of the undifferentiated spindle cell component with MyoD1 positivity, the
aggressive behavior of the tumor and the good response to rhabdomyosarcoma specific
chemotherapy suggests that this was indeed heterologous sarcoma in the form of
rhabdomyosarcoma arising in the setting of extrarenal Wilms tumor.

In conclusion, primary ovarian Wilms tumor is very rare and can be diagnostically
challenging. It can occur in isolation or in association with teratomatous elements.
Recognition of primary ovarian Wilms tumor requires a high index of suspicion and
exclusion of other entities. Careful histologic examination will allow for accurate diagnosis
based on tumor morphology and often extensive immunohistochemical studies. Both cases
described in this report were diagnostically challenging, referred to our center for an expert
opinion. Teratoid Wilms tumor in patient 1 is the second reported case of ovarian Wilms
tumor arising in association with teratoma.
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Figure 1.
Tumor from patient 1 comprised of mature teratomatous elements (A), blastemal and

epithelial components (B) and spindle cell mesenchymal component (C). WTL1 is positive in
epithelial and blastemal cells (D). Hematoxylin-eosin stain (A-C), immunohistochemical
stain (D); magnification x100 (A, B), x200 (C, D).

Int J Gynecol Pathol. Author manuscript; available in PMC 2020 June 03.



1duosnuey Joyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuey Joyiny

Turashvili et al.

2T

Figure 2.
Tumor from patient 2 comprised of blastemal and epithelial components (A, B),

mesenchymal component containing rhabdomyosarcoma and hyaline cartilage (C). WT1 is
positive in epithelial and blastemal cells (D). Hematoxylin-eosin stain (A-C),
immunohistochemical stain (D); magnification x100 (A, C), x200 (B, D).
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