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Summary
Wilms tumor (WT), or nephroblastoma, is an uncommon malignant neoplasm occurring 
in the kidney of pediatric patients. Its extrarenal location is extremely rare and has been 
reported in various sites, including the female genital tract, with only 9 cases arising in the 
uterine corpus. We present the case of an adult woman who underwent total abdominal 
hysterectomy due to a uterine mass causing persistent abdominal pain. The characteristic 
triphasic morphology (composed of epithelial, stromal, and blastemal elements) supported 
by a broad immunohistochemical panel, along with the imaging exclusion of a renal neo-
plasm, was diagnostic of WT of the uterus. For the first time, a comprehensive genomic 
profiling of a uterine primary WT was also performed by next-generation sequencing, dis-
closing alterations at the level of copy number variations in the genes ERBB2, FGFR23, 
FGF6, FGFR2, and RPS6KB1. All previously reported uterine cases were reviewed, with a 
summary of their main clinicopathologic characteristics, and the main differential diagno-
ses are presented. Further reports are needed to improve our knowledge about prognostic 
factors, clinical behavior and molecular alterations that could guide appropriate therapeutic 
decision making.
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Introduction

WT (also referred to as nephroblastoma) occurs most commonly in the 
kidneys of pediatric populations. Extrarenal Wilms tumor (EWT) is a rare 
lesion, mainly occurring in a variety of sites, including retroperitoneum, 
inguinal region, spermatic cord, mediastinum, chest wall, lumbosacral 
region, as well as the female genital tract of young patients  1. To our 
knowledge, up to 9 previous EWT arising in the uterine corpus are re-
ported in the literature, the majority being diagnosed in adult patients 2-9 
(Tab.  I). Histopathology of both WT and of its extrarenal counterparts 
shows a triphasic differentiation, consisting of blastemal tissue, mes-
enchyme, and epithelium, with eventual heterologous elements in the 
form of immature cartilage and rhabdomyoblasts. The epithelium is rep-
resented by primitive tubules, rosettes, and numerous embryonic glo-
meruloid structures. Data regarding prognosis and treatment options are 
limited due to the rarity of this entity.
In addition to classical genetic changes involving WT1 10, the IGF2 lo-
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cus 11, the WNT pathway 12, MYCN and TP53 13, sev-
eral additional cancer genes that harbor likely driver 
mutations in WT have been identified. These genes 
include epigenetic remodellers (SMARCA4 and ARI-
D1A), microRNA processing genes (miRNAPGs) and 
the transcription factors SIX1 and SIX2 12,13. Identify-

ing actionable mutations has led to potential new tar-
gets, with some novel compounds undergoing testing 
in early phase trials 14.
We report a case of EWT arising in the uterine corpus 
in a post-menopausal woman, and analyzed the tu-
mor for the first time with next-generation sequencing.

Table I. Wilms tumor arising in the uterine corpus previously reported in literature.
Publication 
(1st Author, 
year) [ref.]

Age Symptoms
Extrauterine 

extension 
(site)

IHC1 
positive stains

IHC negative 
stains

Molecular 
analysis

Treatment
Outcome

(Follow-up)

Bittencourt, 
1981

14 Cramps, vaginal 
mass

Mesosalpinx, 
posterior 

vaginal fornix

NA NA NA TAH/BSO, XRT,
chemotherapy

Alive, NED 
(5.7ys)

Comerci, 
1993

22 Menometrorrhagia No NA NA NA TAH Alive, NED 
(2ys)

Jiskoot, 1999 77 Polypoid mass,
vaginal bleeding

Peritoneal 
washing 
cytology

Desmin, GFAP NA NA TAH/BSO, XRT Alive, NED 
(4mo)

Muc, 2001 42 Vaginal bleeding, 
necrotic protruding 

mass

Trasmural 
uterine 

extension

NA NA NA TAH/BSO,
subtotal

resection, XRT

Recurrence 
at 6mo, 

DOD 1y after 
recurrence

McAlpine, 
2005

44 Vaginal bleeding No NA ER, PR and 
CD 10

NA TAH, BSO, 
complete 

surgical staging, 
CHT

Alive, NED(1y)

LeBlebici, 
2009

16 Weight loss,
abdominal pain, and 

vaginal bleeding

Parametrial 
soft tissues, 
ligamentum 
rotundum, 

sacrouterine 
ligament

Vimentin (B,S), 
desmin (S),CK 

(E)

NA NA Inoperable, CHT Dies of CHT 
complications 
(few days, not 

stated)

Garcia-
Galvis, 2009

62 Vaginal bleeding No CD56, CD57, 
CD99, NSE 

(E,S,B) 
synaptophysin 
(B,S), CAM5.2 

(E), WT1 
(E,S), desmin, 
myoglobin (S)

NEU-N, GFAP, 
Chromogranin, 

CK7, CK20, 
AFP, A-Actin, 

TTF-1

NA TAH/BSO, XRT, 
CHT

Alive, NED(14 
mo)

Cao, 2017 60 Vaginal bleeding No WT-1, CK, 
CD56,

Vimentin, 
P53, CD99, 
ki67(70%)

ER, PR, CK20,
Desmin, NSE, 

SMA and 
α-Inhibin

NA TAH/BSO, CHT Alive, NED(18 
mo)

Pinto, 2018 33 Vaginal bleeding, 
pelvic pain

No CK, desmin, 
SALL4, WT1, 
PAX8, ki67 

(80%)

ER, myogenin,
myo-D1, 

S-100, p16, 
and CD34

NA Modified radical
hysterectomy,

BSO, 
omentectomy

NA

Present case 59 Abdominal pain See table2 See table2 CNV in 
genes 

FGFR23, 
FGF6, 

FGFR2, 
RPS6KB1.

TAH/BSO, 
omentectomy, 

appendectomy; 
CHT

Alive, evidence 
of disease (6 

mo)

NA, not available; BSO, bilateral salpingoophorectomy; DOD, died of disease; IHC, immunohistochemistry; NED, no evidence of disease; TAH, Total abdominal 
hysterectomy; CK, cytokeratins; ER, estrogen receptor; PR, progesterone receptor; E = epithelium; S0 stroma; B = blastema; CNV = copy number variations; 
None showed anaplasia.
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Case presentation

A 59-year-old Caucasian woman accessed the emer-
gency unit for worsening abdominal pain for 2 weeks, 
where a pelvic mass of unclear significance, likely to 
pertain to the uterus, was found at ultrasound exam-
ination. No gynecological symptoms were reported. 
The patient had a prior history of a shoulder leiomyo-
sarcoma, treated by local excision and radiotherapy, 
with subsequent negative follow-up. Pelvic CT re-
vealed a 15 x 13 x 10 cm pelvic mass of possible ovar-
ian origin, with frontward and downward displacement 
of the urinary bladder (Fig. 1A). Uterine fibromatosis 
was also described, with uterine morphology distor-
tion that made endometrium not assessable. Urgent 
surgical treatment was recommended. The surgical 
specimen from total abdominal hysterectomy with bi-
lateral salpingo-oophorectomy (Fig. 1B) was sent for 
intraoperative frozen section examination. The uter-
us weighed 1000g and measured 14 x 11 x 8 cm; cut 
sections disclosed a solid necrotic tumor with hemor-
rhagic areas, occupying the entire uterine cavity, with 
transmural infiltration. Intraoperative diagnosis was in-
itially consistent with malignant mixed mullerian tumor 
(i.e., carcinosarcoma) and was followed by surgical 
staging including omentectomy, appendectomy and 
resection of bladders and pelvic peritoneum.
Microscopic examination showed a triphasic malignant 

neoplasm composed of epithelial elements, a blaste-
mal component, and spindle (stromal) cells (Fig. 2A), 
infiltrating the full-thickness of the myometrium up to 
the serosal surface. The epithelium was characterized 
by small, compact tubules containing cells with mild 
cytologic atypia and scattered glomeruloid-like struc-
tures (Fig. 2B, C). The blastema cells had basophilic 
nuclei, dense chromatin and scant cytoplasm, formed 
closely packed structures blending with the epitheli-
um (Fig. 2B, C). The stromal component consisted of 
bland, spindle fibroblast-like cells outlining blastema 
nests. Necrotic areas were diffusely present, as well 
as foci of heterologous elements, such as cartilage 
(Fig.  2D) and rhabdomyoblasts. Neither normal re-
sidual endometrium nor anaplastic features were evi-
dent. Microscopic foci of neoplastic tissue were found 
in both omentum and peritoneum. This case fulfilled 
accepted criteria for the pathologic diagnosis of adult 
EWT, such as age older than 15 years, extrarenal site 
of primary neoplasm, primitive blastematous spindle 
or round cell component, presence of abortive or em-
bryonal tubular or glomeruloid structures and no evi-
dence of teratoma or renal cell carcinoma 15,16. There-
fore, the final histopathological diagnosis was primary 
uterine Wilms tumor.
The Bond Polymer Refine Detection Kit (Leica Biosys-
tems) on BOND-MAX automated IHC stainer (Leica 
Biosystems) was used for immunohistochemistry. The 

Figure 1. A. Pelvic mass at pre-operative CT scan; white arrows delimits the mass. Necrotic fibroids do not allow clear dis-
tinction between the uterus and the mass (*). B. Gross appearance of the uterus enlarged by neoplastic proliferation (right) 
and frag mented necrotic neoplastic tissue (left).
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Figure 2. Microscopic panoramic image highlights the triphasic pattern of the neo-plasm composed of epithelial elements, 
a blastemal component, and spindle (stromal) cells (A). Small tubules and scattered glomeruloid-like structures with mild 
cytologic atypia,are surrounded by blastema cells with basophilic nuclei, dense chromatin and scant cytoplasm (B,C). The 
stromal component consisted of bland, spindle fibro-blast-like cells outlining blastema nests (B, C). Foci of heterologous 
elements, such as cartilage are interspersed (D) (Original magnification 25x, 100x, 200x, 50x, respectively).

Table II. The primary antibodies used, their source and immunohistochemical staining results for each neoplastic tissue 
component.

Marker Clone Dilution Manufacturer
Expression in neoplastic components

Epithelium Blastema Stroma
CK AE1/AE3 AE1; AE3 1:100 Novocastra + + -
CK MNF 116 MNF116 1:100 Dako + + -

CK 18 DC-10 Prediluted Master diagnostica + + -
EMA E29 Prediluted Biocare Medical + + -
p53 DO-7 Prediluted Leica Biosystems + (wild type) + (wild tipo) -

PAX8 MRQ-50 Prediluted Cell Marque + + +
WT-1 BC.6F-H2 Prediluted Biocare Medical + (focal) - -

GATA3 L50-823 Prediluted Cell Marque + + -
Desmin D33 1:50 Dako - + +

Smooth muscle actin 1A4 Prediluted Cell Marque - - +
MYF4 LO26 Prediluted Leica Biosystems - - -
SALL4 6E3 Prediluted Cell Marque + + -
OCT4 MRQ-10 Prediluted Cell Marque - - -
CD10 56C6 Prediluted Dako + + +
CD56 NCAM 1:100 Leica Biosystems + + +

Synaptophysyn DAK-SYNAP 1:50 Dako - + -
Inhibin R1 Prediluted Dako - - -
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primary antibodies used, their source and immunohis-

tochemical staining results for each neoplastic tissue 

component are listed in Table II and highlighted in Fig-

ures 3 and 4. In particular, a focal WT1 nuclear faint 

staining in epithelium with aspecific staining in blaste-

ma and mesenchyme, an HER-2 complete membrane 

Figure 3. Immunohistochemical positive staining for Cytokeratins (CK AE1-/AE3) in epithelial and blastemal cells is evident 
in image (A). All three components showed positive staining for CD56 (B).Focal desmin staining was found in both blastemal 
and stromal cells (C). WT-1 nuclear staining was detected in many epithelial and blastemal cells, with aspecific staining in 
mesenchymal components (D).(Original magnification 100x, 200x, 100x,100x, respectively).

Table II. Follows.
INI1 MRQ-27 Prediluted Cell Marque + + +

BRG1 3G4 Prediluted Merck millipore + + +
Calretinin CAL6 Prediluted Leica Biosystems - - -
Napsin RM Prediluted Biocare Medical - - -
TTF1 8G7G3/1 Prediluted Sakura - - -

Estrogen receptor 6F11 1:50 Leica Biosystems - - -
Progesterone receptor 16 1:100 Leica Biosystems - - -

MLH1 ES05 Prediluted Leica Biosystems ++ ++ ++
PMS2 EP51 Prediluted Leica Biosystems ++ ++ ++
MSH2 79H11 Prediluted Leica Biosystems ++ ++ ++
MSH6 EP49 Prediluted Leica Biosystems ++ ++ ++

p16 E6H4 Prediluted Ventana - - -
HER-2 CB11 Prediluted Leica Biosystems +(2+) +(2+) -
FGFR D8E4 1:500 Cell Signaling 

Technology
+ + -

Ki67 SP6 1:100 Cell Marque +(60%) +(70%) + (20%)
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staining with moderate intensity in more than 40% of 
epithelial and blastemal cells and a pale but diffuse 
cytoplasmic positivity for FRGF23 in all the three com-
ponents mirrored molecular findings.
Subsequently, neoplastic tissue was also sequenced 
using the Illumina TruSight Oncology 500 Assay. DNA 
and RNA extracted from formalin-fixed paraffin-em-
bedded tissues with the QIAmp FFPE kit (Qiagen) 
according to the manufacturer’s instructions. TSO500 
is designed to detect several classes of mutations, 
including single-nucleotide variants (SNVs), multi-nu-
cleotide variants (< 3 bp), small insertions (1-18 bp)/
deletions (1-27 bp), and is also capable of assessing 
microsatellite instability (MSI), tumor mutational bur-
den (TMB), fusions and splice variants. The resulting 
libraries were sequenced on the Illumina NextSeq500 
instrument. Libraries were analyzed using the Illumina 
TSO500 Local App Software v1.3.1 and a customized 
analysis pipeline within the Clinical Genomics Work-
space software platform from PierianDx. Molecular 
analysis revealed stability at the microsatellite level 
and unaltered tumor mutational burden (TMB). The al-

terations revealed by this molecular analysis are at the 
level of copy number variations in the genes ERBB2, 
FGFR23, FGF6, FGFR2, and RPS6KB1.
Postoperatively, the patient received 3 cycles of 
chemotherapy according to the Umbrella protocol, 
which involves the Carbo-Vp16 scheme (carboplatin 
and etoposide).
The patient has good performance status, although  
CT revealed progressive disease at last follow-up (6 
months after surgery).

Discussion

The origin of EWT is still debated. Embryologic renal 
remnants, as metanephric blastema, merged during 
paramesonephric (Müllerian) ducts may account for 
the origin of uterine or cervical EWT 2. Garcìa-Galvis 
proposed a neometaplasia from a malignant stem cell 
population differentiating a renal phenotype, as an al-
ternative theory 7.
Their occurrence in an unexpected site and in an un-

Figure 4. All three components showed positive staining for PAX8 (A). Positive complete membrane HER-2 staining in more 
than 40% of epithelial and blastemal cells was detected (B).p53 expressed a wild-type pattern (C). Both epithelial and blaste-
mal elements displayed a high Ki-67 index (D).(Original magnification 100x, 200x, 100x,100x, respectively)..
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usual age group can partly explain the rarity of uter-
ine WTs, as they may not be promptly recognized, 
possibly being mistaken for various different tumors, 
such as carcinosarcoma (malignant mixed Müllerian 
tumor), Ewing sarcoma/peripheral neuroectodermal 
tumor, endometrioid or serous carcinoma, rhabdo-
myosarcoma and immature teratoma.
The triphasic morphology, especially the presence of 
blastema cells around epithelium and low-grade cy-
tology of the stromal and epithelial components are 
features against the diagnosis of carcinosarcoma, as 
well as wild-type p53 expression. These aspects were 
overlooked during frozen section examination and the 
presence of heterologous cartilage elements, along 
with a papillary epithelium and an epithelial and stro-
mal high mitotic index, lead to the uncorrect diagnosis 
of carcinosarcoma. The presence of a tubular-papil-
lary cytokeratin positive epithelium and glomeruloid 
structures (rather than pseudorosettes) are helpful 
clues in excluding Ewing sarcoma/peripheral neuro-
ectodermal tumor. Reliance on the sole immunohis-
tochemistry could be misleading in this differential 
diagnosis, due to the partial overlap of immunophe-
notype between the two entities  7. Triphasic pattern, 
heterologous elements (when present), absence of 
estrogen/progesterone receptors expression and high 
mitotic index can rule out an endometrioid carcinoma. 
Finally, the peculiar triphasic pattern, overall morphol-
ogy and immunohistochemical findings are supportive 
of neither rhabdomyosarcoma nor immature teratoma.
Our case shows extrauterine disease and clinical 
signs of disease progression after adjuvant chemo-
therapy. On the contrary, favorable outcome was evi-
dent in the vast majority of patients, with 7 women out 
of 10 remaining disease-free between 4 months and 7 
years post treatment (Tab. I), whereas only one patient 
experienced recurrence after 6 months and finally died 
of disease one year later  5. Adjuvant radiation and/
or chemotherapy were adopted in 8 cases (including 
ours). However, the number of uterine EWT cases is 
still too low to draw precise information on their biolog-
ical behaviour and prognostic parameters that could 
help in proper stage and guide the choice of the most 
appropriate treatment. Moreover, the role of well-estab-
lished prognostic criteria in primary renal WTs, such 
as presence of anaplasia 17, should be questioned in 
uterine EWTs, as none of the reported cases showed 
anaplastic foci. National Wilms’ Tumor Study Group 
(NWTS) protocols are currently applied also to EWTs 
and are based on the concept of risk-adapted therapy 
including surgery, chemotherapy and irradiation 18.
The NGS analysis of the genes ERBB2, FGFR23, 
FGF6, FGFR2, and RPS6KB1 indicated changes at 
the level of copy number variations.

ERBB2 encodes a member of the epidermal growth 
factor (EGF) family of receptor tyrosine kinases. 
ERBB2 enhances kinase-mediated activation of 
downstream signaling pathways including the MAPK 
and PI3K pathways. According to a study of 53 female 
participants, advanced or metastatic endometrial car-
cinoma with HER2 amplification may benefit from per-
tuzumab in combination with trastuzumab  19. Trastu-
zumab in combination with chemotherapeutic agents 
is the preferred therapy in HER2-positive advanced 
(stage III/IV) or recurrent uterine serous carcinoma, 
according to the NCCN guidelines 20.
Fibroblast growth factor (FGF) ligands and receptors 
(FGFR) are important components of the cell prolif-
eration and differentiation pathway and are critical 
in embryonic development, wound healing and an-
giogenesis  21,22 and their aberrations are frequently 
found in a wide variety of cancers 22. Tyrosine kinase 
inhibitors with targets that include FGFRs have been 
approved for some tumor types and clinical trials of 
these agents and other agents targeting FGFRs are 
ongoing in other solid tumors 23. RPS6KB1 encodes 
p70S6K, a protein that phosphorylates multiple sub-
strates involved in protein synthesis regulation. In its 
phosphorylated form, RPS6KB1 is a marker of mTOR 
pathway activation, which is implicated in tumorigene-
sis and is the target of novel specific inhibitors 24.

Conclusions 

WT of the uterus is an exceptionally rare malignancy 
occurring in patients with a broad age range. Proper 
histopathologic examination associated with a wide 
immunohistochemical panel are sufficient for a correct 
diagnosis. Further reports are needed to improve our 
knowledge about prognostic factors, clinical behavior 
and molecular alterations that can guide appropriate 
therapeutic decision making.
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