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Navigating the complexity of Wilms tumors
in pediatrics: diagnostic challenges for better
treatment
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Abstract

Most pediatric kidney tumors clinically present as an abdominal mass, typically detected by the child’s caregivers
and later confirmed through imaging tests. Malignant renal cancers account for approximately 5% of childhood kid-
ney neoplasms, with Wilms tumors (WT) being the most common diagnosis in this category (90% of cases).

Patients are treated according to two main protocols: the American protocol of the Children’s Oncology Group (COG)
or the protocol from the Société Internationale d'‘Oncologie Pédiatrique (SIOP), which differ in terms of the timing
of surgery (before or after chemotherapy).

Grossly, pediatric kidney tumors are neoplasms that can vary significantly in size. After a correct histological diagno-
sis, the child will be treated according to the guidelines for that specific neoplasm. Therefore, the accurate diagnosis
of the histological subtype is crucial for determining the appropriate treatment that can improve survival rates in chil-

kidney tumors group

dren. Consequently, it is extremely important to recognize neoplasms that require differentiation from WT.
Keywords Wilms tumors differential diagnosis, Pediatric renal tumors, Wilms tumor, Pathology, Review, Brazilian

Background
Most pediatric kidney tumors manifest clinically as an
abdominal mass, usually detected by the child’s caregiv-
ers and later confirmed through imaging tests, followed
by a chemotherapy or surgery. Since Wilms tumors (WT)
are the most common renal neoplasm in childhood—
generally affecting children with an average age of 3 years
[1] —they have an overall five-year survival rate that can
reach 90% in individuals under 15 years of age. Therefore,
early diagnostic is essential.

Clinically, a palpable abdominal mass is detected,
which may be unilateral or bilateral (5-10% bilateral or
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multicentric). However, some patients may already have
metastases, primarily to the lungs. Complementary imag-
ing tests (abdominal ultrasound, computed tomography,
and magnetic resonance imaging) help confirm the diag-
nostic hypothesis. Patients are treated according to one
of the two main protocols: the protocol of the Children’s
Oncology Group (COG), which consists of a biopsy fol-
lowed by surgery without neoadjuvant chemotherapy
in most cases, or the treatment based on the Société
Internationale d’Oncologie Pédiatrique (SIOP) protocol,
which includes neoadjuvant chemotherapy for any child
with renal masses suspected clinically and radiologically
to be Wilms tumor. This neoadjuvant treatment aims to
necrotize and shrink the tumor [2] by reducing the pro-
portion of certain histological components of the neo-
plasm, primarily the blastema component.

Grossly, pediatric kidney tumors can vary significantly
in size, potentially forming large abdominal masses that
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deform the kidney. The appearance of tumors may be
very heterogeneous due to the different components,
which is also a clue for definitive diagnosis. WT can
exhibit viable areas (grayish in color and elastic in con-
sistency), as well as hemorrhagic, necrotic, or cystic com-
ponents, depending on the response to chemotherapy.
Therefore, the representation of the tumor by the pathol-
ogist is of fundamental importance to adequately rep-
resent the neoplasm, given its heterogeneity. The SIOP
protocol [3] recommends that the surgical specimen be
representative of the tumor in its largest extent, and that
this largest tumor slice be mapped for adequate micro-
scopic representation of the different tumor components
and their fundamental anatomical areas in the assess-
ment of staging and risk classification of renal tumors.

Histologically, Wilms tumors (WT) comprise three
main histological patterns: epithelial, mesenchymal/
stromal, and undifferentiated (blastema), which can be
present in varying amounts. Not all three components
must be present; some Wilms tumors can be biphasic or
monophasic. In cases where only one pattern is observed,
differential diagnosis and confirmation with complemen-
tary tests such as immunohistochemistry and molecular
studies are recommended.

Due to their rarity, general pathologists may have dif-
ficulty recognizing these tumors, as various other tumors
can simulate WT. Therefore, understanding the differen-
tial diagnosis is crucial for the effective treatment of these
tumors, highlighting the importance of trained patholo-
gists in pediatric and childhood neoplasia.

The child’s risk classification occurs after the histologi-
cal evaluation of the surgical specimen by the patholo-
gist. This classification fundamentally depends on the
accurate quantification of each histological component
present in the tumor, categorizing them into three risk
categories: low, intermediate, or high risk (see Table 1).
Cases with predominancy of blastema are consider-
ate high risk, while epithelial, stromal and mixed type
are intermediate risk. Cases where we have completely
response after chemotherapy are considerate low risk as
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well as another histologic subtype as Cystic partially dif-
ferentiated nephroblastoma (CPDN) and mesoblastic
nephroma. It’s important to note that the presence of dif-
fuse anaplasia, despite the amount of any component, are
considerate high risk.

Among the difficulties faced by non-specialist patholo-
gists, improper histological classification and imprecise
risk stratification can lead to altered treatment plans,
resulting in worse prognosis and outcomes. The lack of
standardization in the macroscopic examination of the
surgical specimen may be one of the primary reasons for
inadequate treatment.

Since the different histological patterns found in WT
can be mistaken for several other tumors, we will discuss
the main differential diagnoses based on each histological
component (epithelial, mesenchymal, or blastema).

Microscopy of Wilms tumors (WT)

Epithelial pattern of WT

The epithelial pattern of Wilms tumors (WT) consists of
epithelial structures that alternate between tubules and
glomerular formations, varying from primitive (Fig. 5)
to well-differentiated epithelium (Figs. 1, 2, 3, 4). The
cells are columnar, with hyperchromatic and elongated
nuclei, an inconspicuous nucleolus, and scant cytoplasm.
The differential diagnosis of the epithelial component
includes epithelial tumors or lesions such as nephrogenic
rests, metanephric adenoma, and renal cell carcinoma,
primarily papillary renal cell carcinoma. The primitive
epithelial component, which is poorly differentiated, can
be differentiated from the blastema pattern (Fig. 5).

Stromal/mesenchymal pattern of WT
Stromal pattern of Wilms tumors usually consists of spin-
dle cells arranged in long or short bundles or in a stori-
form pattern (Figs. 6 and 7). It can also be present as solid
or myxoid areas [4].

Heterologous components are common findings,
with rhabdomyoblastic differentiation being the most

Table 1 Risk classification of Wilms tumors according to the histological subtype of the neoplasm

Low risk
Completely necrotic
Mesoblastic nephroma

Intermediate risk Non anaplasic and variants

Epithelial WT

Stromal WT

Mixed WT

Regressive WT

Focal anaplasia

Cystic partially differentiated nephroblastoma

High risk Blastema
Diffuse anaplasia
Others Clear cell sarcoma of the kidney

Malignant rhabdoid tumor
Renal cell carcinoma
Others

Indeterminate
Nephroblastomatosis
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Fig. 2 WT epithelial component; epithelial structures that alternate between tubules and glomerular formations that vary from poor to well
differentiated. The cells are columnar, with hyperchromatic and elongated nuclei, an inconspicuous nucleolus and scant cytoplasm

prevalent (Fig. 8), although other components such as In some cases, WT may have the stromal pattern as its
bone, cartilage, and adipose tissue may also be present major component, and recognizing epithelial or blastema
(Fig. 9). components, even in small amounts, aids in its diagno-

sis. When the stromal component is the only one present,
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Fig. 4 Pseudopapillae formation in epithelioid WT (10x)

identifying nephrogenic rests is crucial for diagnosing
WT.

There are other kidney tumors with fusiform cellu-
lar aspects that can be mistaken for the stroma of WT.
Among these, clear cell sarcoma of the kidney, congenital
mesoblastic nephroma, and metanephric stromal tumor
are the most common.

Anaplasia and pseudo-anaplasia

The stromal/mesenchymal pattern often exhibits what
is referred to as pseudoanaplasia (Fig. 10), character-
ized by cells, primarily rhabdomyoblasts, which display
intense pleomorphism, multinucleation, and hyper-
chromasia. These features can easily be confused with
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true anaplasia. It is crucial to distinguish pseudoana-
plasia from anaplasia, as anaplastic Wilms tumors have
a worse prognosis and consequently require a more
aggressive treatment approach. Atypical mitoses must
be present in pleomorphic areas for a diagnosis of ana-
plasia. Furthermore, anaplasia generally shows expres-
sion of p53 when assessed by immunohistochemistry
[4] (Fig. 11).

Anaplasia can also be stratified into diffuse or focal
categories based on its extent. Diffuse anaplasia is
defined as anaplastic areas measuring more than 1.5
mm or present in more than two slides (i.e., more than
two foci). Focal anaplasia is defined by an anaplastic
area that does not exceed 1.5 mm [5-7].
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Undifferentiated pattern (blastema) of WT

This is the most important histological pattern, which
must be promptly recognized by pathologists, as it is
associated with a worse prognosis. It is usually com-
posed of sheets of primitive cells that form solid areas.
This pattern is part of the spectrum of “small, blue, and

round” cell neoplasms, which implies several differential
diagnoses that should be ruled out for proper treatment
(Figs. 12 and 13).

The presence of blastema confers a worse prognosis,
especially if found in surgical specimens after chemo-
therapy. In this situation, if the blastema represents more
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Fig. 8 Stromal WT with rhabdomyoblastic differentiation

than 66% of the residual viable component, the tumor is
classified as high-risk Wilms tumor (WT), and the treat-
ment should be intensified.

Given the microscopic patterns mentioned above, there
are several other tumors whose diagnosis must be con-
sidered, as we will discuss below for each histological
type of WT.

Main differential diagnosis of the epithelial pattern
of WT

Metanephric adenoma (MA)

Metanephric adenoma is a benign renal neoplasm
that typically affects older children. These tumors are
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unilateral and usually single, with well-defined borders.
Macroscopically, they have a whitish cut surface with
pinkish spots. Necrosis and hemorrhage are not com-
mon findings.

Histologically, metanephric adenomas consist of
primitive epithelial cells arranged in acini or tubules
without mitotic activity (Fig. 14). These lesions can also
express wt-1 by immunohistochemistry (IHC), which
does not assist in differentiating them from Wilms
tumors (WT). An immunohistochemical marker of
great value is CD57, which is positive in these lesions
and negative in WT. The IHC expression of BRAF [8]
and PAX-8 in metanephric adenomas also aids in the
differential diagnosis from WT [9] (Table 2).



Morini and da Cunha Surgical and Experimental Pathology

(2024) 7:23

Page 7 of 20

Fig.9 Stromal WT with heterologous adipocytic component. Careful should be taken in those cases not to confuse it with renal sinus or perirenal

fat invasion

Fig. 10 Pseudoanaplasia. Areas of rhabdomyoblastic differentiation with intense pleomorphism and multinucleations. No atypical mitoses were

identified

Papillary renal cell carcinoma

The epithelial pattern of WT can exhibit pseudo-
papillae formation (Fig. 3), which leads to a differ-
ential diagnosis with papillary renal cell carcinoma
(RCCQ), especially in older children. The solid pattern
of papillary RCC (Fig. 15) can resemble complete
tubular structures, like those found in WT. The pres-
ence of other components of WT and the accumula-
tion of histiocytes (typically present in RCC) are the
primary histological findings that can aid in dif-
ferentiating between the two neoplasms (Fig. 16).

Immunohistochemistry can also be helpful, as pap-
illary RCCs are negative for WT-1 and positive for
AMACR and CK7 [10].

TFE-3 rearranged renal cell carcinoma

TFE-3 rearranged renal cell carcinomas can affect the
pediatric age group and are therefore treated as Wilms
tumors (with neoadjuvant chemotherapy before sur-
gery) in some cases. Histologically, they are papillary
tumors characterized by epithelioid cells with large,
clear or eosinophilic cytoplasm and prominent nucleoli
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Fig. 12 Blastematous WT pattern: undifferentiated, primitive basophilic cells with scant cytoplasm, arranged in solid blocks

(Fig. 17). Psammoma bodies are frequently observed [9].
Diagnostic confirmation can be aided by the immuno-
histochemical expression of TFE-3, as well as cathepsin
and melanocytic markers. The presence of TFE-3 rear-
rangement, detected by fluorescence in situ hybridization
(FISH), RT-PCR, or sequencing, also confirms this diag-
nosis [11-13].

ALK rearrangement associated renal cell carcinoma

ALK rearrangement-associated renal cell carcino-
mas are very rare, accounting for less than 1% of RCC
cases. These tumors are generally well-defined neo-
plasms and can exhibit a histological pattern similar
to that of metanephric adenoma. A morphological clue
is the presence of some inflammatory infiltrate at their
periphery and may also include areas with mucinous
stroma. These tumors are positive for PAX8 and ALK

on immunohistochemistry, and the rearrangement can
be confirmed using fluorescence in situ hybridization
(FISH).

Cystic partially differentiated nephroblastoma

Cystic Partially Differentiated Nephroblastoma (CPDN)
is defined as a completely multilocular cystic tumor pri-
marily occurring in individuals under 2 years of age. This
neoplasm features slender septa that contain aggregates
of blastemal cells or epithelial immature structures.

The radiological distinction between Pediatric Cystic
Nephroma (PCN), CPDN, and Cystic Wilms Tumor
(CWT) presents considerable difficulties. Definitive dif-
ferentiation among these three entities is only histo-
pathological assessment, which is crucial for directing
future therapeutic measures, as their biological behaviors
can vary significantly.
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Fig. 13 WT blastematous pattern (20X)

Table 2 Main morphological, immunohistochemical (IHC) and molecular fidings among pediatric renal tumors

Tumor Main Morphological findings IHC Molecular
Wilms Tumor Triphasic tumor: epitelial, stromal and blastema WT1 (+) WT1 mutation;
CD57 (-) TP53 mut in anaplasic cases
Metanephric adenoma Well defined borders, primitive epithelial cells, PAX 8 (+) BRAF mutation
arranged in acini or tubules, without mitosis CD57 (+)
BRAF (+)
WTT (+)

Papillary renal cell carcinoma
Clear Cell Sarcoma

MPNST

Synovial sarcoma

Malignant rhabdoid tumor

Neuroblastoma
Ewing Sarcoma

Rhabdomyosarcoma

Papillae dreas with histiocytes

Oval cells, with clear cytoplasm and nuclei with dis-
persed chromatin and imperceptible nucleoli;
grouped in wide cords or nests, with the presence
of vascularized septa (arboriform vessels)

Spindle cells, with alternating hyper and hypocellular
areas, with hemangiopericytic-like vascular pattern

Spindle cell are usually arranged in long fascicles,
withing a stroma that ranges from collagenic

to myxoid; can be biphasic, with presence of epithe-
lial component

Poorly differentiated neoplasms, with poorly dif-
ferentiated cells, pleomorphic and eccentric nucleus,
vesicular chromatin and a prominent nucleolus,
with eosinophilic cytoplasm

Blue round cell tumor forming pseudo-rosettes

Undifferentiated small, blue, round cells with scant
cytoplasm and an inconspicuous nucleolus

Blue round cell tumor, arranged in pseudoalveolar
pattern or with presence of rhabdomioblats

CK7 (+) AMACR (+) WT1 ()
BCOR(+) CCND1 (+)

H3K27me3 (-)

TLET (+) CD99 (+/-) WTT ()

INIT (=)

Synaptophysin (+) NSE (+)
CD99 (+) FliT () WT1 ()

Desmina (+) MyoD1 (+),
Miogenin (+) WT1 (-)

MET alterations (trissomy of ch 7)
BCOR mutation

Histone methylation

t(X;18) SSX; SYT

Loss of INI

N-MYC amplification
t(11;22) EWS; ETS

t(2;13)PAX3-FOXO1
t(1;13) PAX7-FOXO1
(alveolar subtype)

CPDNs do not display any grossly apparent solid
regions and are frequently large, appearing as multicystic
tumors that can attain sizes of up to 18 cm.

Upon microscopic analysis, CPDN is categorized as a
multilocular cystic tumor. The walls of the cysts predom-
inantly encompass blastemal clusters or their epithelial
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Fig. 15 Papillary renal cell carcinoma. Note the presence of accumulation of histiocytes within the neoplasm

derivatives, with sporadic mesenchymal components also
noted. Importantly, there are no expansive masses that
modify the smooth structure of the septa, which is differ-
ent from WT.

Considering its cystic pattern, with immature struc-
tures in its septa, the differential diagnosis is primar-
ily made with cystic Wilms tumor, as well as with cystic
nephromas [14].

Cystic nephroma

Cystic nephroma (CN) is an infrequently encoun-
tered non-hereditary benign cystic tumor of the kid-
ney. It has been referred to by various designations,

T, N

predominantly multilocular cystic nephroma. Typically
presenting during the first two years of life and occur-
ring with a frequency that is twice as high in males
compared to females. It represents approximately 2—3%
of all primary renal tumors diagnosed in the pediatric
population. The primary symptom is often an abdomi-
nal mass, as well as other renal tumors. Predominantly
asymptomatic neoplasms are frequently identified inci-
dentally through imaging studies.

Microscopic (Fig. 18) analysis reveals a neoplastic
mass characterized by the presence of numerous cysts
lined with cuboidal epithelium, which are demarcated
by a thick septa. These lesions lack other immature
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Fig. 17 TFE-3 rearranged renal cell carcinoma. Epithelioid cells with a large, clear or eosinophilic cytoplasm with evident nucleoli in a papillary

rearrangement (8x)

elements within their septa, as is observed in CPDN
[14].

The thickness of the septa is an important character-
istic for differentiating these lesions from cystic Wilms
tumors, which typically exhibit more solid areas.

The presence of mutations in the DICERI gene
through genetic sequencing may aid in the diagnosis of
CN in cases of ambiguity.

Differential diagnosis of the stromal pattern of WT
Congenital mesoblastic nephroma (CMN)

Congenital mesoblastic nephroma (CMN) is the most
common renal neoplasm in children under 6 months
of age. Most cases are unique and unilateral. They typi-
cally present with a solid, grayish cut surface and are
composed of spindle-shaped cells without atypia. CMN
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Fig. 19 Cellular type congenital mesoblastic nephroma composed of compact spindle cells, arranged in long fascicles which resemble bundles

of muscle neoplasms

can be subclassified into three forms: classic, cellular
(the most common), and mixed [4].

The classic type consists of spindle cells without
atypia, with rare mitoses and some amount of stroma
that can range from collagenous to myxoid. The cel-
lular pattern (Fig. 19) exhibits dense cellularity, abun-
dant mitoses, and expansive growth. The mixed type
(Fig. 20) combines the other two patterns.

The molecular alteration associated with these
neoplasms is the fusion of NTRK-ETV6, which is
especially present in the cellular subtype. NTRK
immunohistochemical expression can be very helpful
in this diagnosis [15].
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Fig. 20 Mixed-type congenital mesoblastic nephroma: note fusocellular areas of the neoplasm, allowing differential diagnosis with the stromal
pattern of WT, as well as areas with rounded, basaloid and undifferentiated cells, reminiscent of the blastematous component of WT

Clear cell sarcoma of the kidney

Clear cell sarcoma of the kidney (CCSK) is the second
most common renal neoplasm in the pediatric age group,
accounting for 5% of childhood kidney tumors. These
tumors are rare before 6 months of age, with the aver-
age age of presentation being 3 years. Clinically, patients
typically seek medical attention due to the presence of
a palpable abdominal mass, like Wilms tumors (WT).
Frequent sites of metastasis include lymph nodes, bone,
lungs, and retroperitoneum.

nucleoli (4x)

Macroscopically, CCSKs appear as whitish lesions with
a “fish flesh” appearance.

Microscopically, CCSK can exhibit a broad spectrum
of patterns. The most common pattern features oval cells
with clear cytoplasm and nuclei displaying dispersed
chromatin and imperceptible nucleoli. These cells are
grouped in wide cords or nests, with the presence of vas-
cularized septa (arboriform vessels) [9]. CCSK may also
present with myxoid, sclerosing, and epithelioid patterns
(Figs. 21, 22, 23 and 24).
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Fig. 22 Clear cell sarcoma of the kidney: Presence of oval cells, with clear cytoplasm and nuclei with dispersed chromatin and imperceptible

nucleoli (4x)
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Fig. 23 Clear cell sarcoma of the kidney with clear cytoplasm and arboriform fibrovascular septa between the cells (20x)

Immunohistochemically, these tumors show positivity
for BCOR and cyclin D1, and negativity for CD34, S100,
desmin, and cytokeratins [16]. CCSK is staged in the
same manner as Wilms tumors (WT).

Malignant peripheral nerve sheath tumor (MPNST)

Malignant peripheral nerve sheath tumor (MPNST)
is a malignant neoplasm that originates in periph-
eral nerves and is primarily composed of spindle cells.
These tumors appear in children, mainly in the context

of neurofibromatosis. Histologically, MPNSTs consist of
spindle cells arranged in alternating hypercellular and
hypocellular areas, displaying a hemangiopericytic-like
vascular pattern.

When these tumors are located in the renal region, they
pose a challenge for differential diagnosis with stromal
Wilms tumors (WT) and may also contain heterologous
components such as bone, cartilage, and skeletal muscle
(TRITON tumors — Fig. 25) [9], which complicates their
differentiation from WT. More recently, MPNSTs have
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Fig. 25 MPNST with rhabdomioblastic differentiatin (TRITON tumor) (20x) (10x)

been associated with histone methylation, leading to the
detection of loss of trimethylated histone (H3K27me3)
[17] by immunohistochemistry [18], which helps estab-
lish the diagnosis.

Synovial sarcoma (SS)
Synovial sarcoma (SS) is a high-grade spindle cell or
undifferentiated sarcoma that primarily affects the
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limbs of young adults but can also be found as visceral
tumors. SS in children is rare, particularly as a kidney
tumor, with only case reports or small series described
in the literature [19]. SS can be monophasic, exhibit-
ing a pure fusocellular pattern, or biphasic, where an
epithelial component is found among the spindle cell
component. The spindle cells are typically arranged
in long fascicles within a stroma that ranges from
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collagenous to myxoid. The cells tend to be uniform,
with little cytoplasm, ovoid nuclei, and inconspicu-
ous nucleoli. Mitoses are variable, and pleomorphism
is not present. Many cases exhibit a vascular pattern
resembling staghorn neoplasia.

SS has a t(x;18)(p11;q11) translocation, in which the
SS18 gene on chromosome 18 is fused with the SSX
gene on the X chromosome. This rearrangement can
be detected by FISH, RT-PCR, or sequencing, and its
presence is pathognomonic of SS.
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Histological changes induced by neoadjuvant
chemotherapy

Wilms tumors that are treated with neoadjuvant chemo-
therapy using the SIOP protocol can exhibit areas rich in
inflammatory reactions and histiocytes (Fig. 26), necro-
sis (Fig. 27), hemorrhage, and fibrosis. The objective of
this treatment is to reduce tumor size, encapsulate the
neoplasm (thereby facilitating surgical procedures), and
decrease the amount of viable neoplasia. Among the
three histological patterns of Wilms tumors, the blas-
tema pattern is the one that responds most effectively to
chemotherapy.

Fig. 26 Area of response to chemotherapy with abundant histiocytic infiltration

Fig. 27 Chemotherapy response area: necrotic areas (10x)
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It is not uncommon for areas of response to be mis-
interpreted as viable stromal areas of Wilms tumors
(WT), as fibrosis can be easily confused with these
areas.

The areas of chemotherapy response are critical for
the appropriate quantification of viable and non-via-
ble neoplasia, as accounting for non-viable regions as
viable can skew percentage calculations, subsequently
influencing patient risk. Non-viable neoplastic thrombi
result in the child’s staging being classified as stage 3;
therefore, the re-recognition of non-viable neoplasia in
these regions is essential.

Differential diagnosis of the blastema pattern

of WT

Malignant rhabdoid tumor

Malignant rhabdoid tumor is another rare renal neo-
plasm, accounting for less than 2% of cases, that occurs
in pediatric patients, averaging 1 year of age. These
tumors are generally silent, large, and highly aggressive.

In these tumors, the SMARCBI (INI1) gene is inacti-
vated due to mutations, deletions, or loss of heterozy-
gosity [19].

Microscopically, they are poorly differentiated
neoplasms characterized by pleomorphic cells with
eccentric nuclei, vesicular chromatin, and promi-
nent nucleoli, accompanied by eosinophilic cytoplasm
(Fig. 28). The growth patterns can vary and may include
solid, sclerosing, epithelioid, spindle cell, or even cystic
areas. These tumors are usually extensively necrotic.

The immunohistochemical study is highly sensitive
and specific when using the INI-1 antibody, which is
negative (lost) in malignant rhabdoid tumors [9].
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Neuroblastoma

Neuroblastoma is defined as a malignant tumor derived
from the cells of the primordial neural crest, making
it the third most common tumor in childhood, with an
average age of diagnosis at 5 years. Clinically, the child
presents with elevated catecholamines, which can aid
in differential diagnosis. It usually affects the adrenal
gland, but in cases of large masses, it can involve the
kidney, making it difficult to differentiate its boundaries
using imaging methods. Rarely, it can originate from the
kidney.

Microscopically, the undifferentiated and poorly differ-
entiated subtypes require a differential diagnosis with the
blastema component of Wilms tumor (WT), since the
blastema pattern of nephroblastoma can exhibit primi-
tive tubular structures or pseudo-rosettes (Fig. 29), like
those found in neuroblastomas [4]. Immunohistochemi-
cal studies (showing positivity for synaptophysin and
enolase) and molecular studies (indicating the presence
of NMYC amplification) assist in the diagnosis, as these
traits are characteristic of neuroblastoma and are not
found in WT.

Ewing sarcoma

Ewing Sarcoma is common in adolescents and young
adults, with 80% of cases occurring in individuals under
20 years of age. It is an aggressive neoplasm with a poor
prognosis, especially if it does not respond to chemo-
therapy. While many cases affect the bones, about 12%
are extra skeletal [9]. Visceral tumors are rare, with only a
few cases reported in literature [20]. Microscopically, this
neoplasm is characterized by undifferentiated small, blue,
round cells (Figs. 30 and 31), which have scant cytoplasm
and an inconspicuous nucleolus [9].

chromatin and a prominent nucleolus, with eosinophilic cytoplasm (20x)
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Fig. 29 Neuroblastoma, composed of primitive small blue and round cells, similar to blastema component of TW (20x)
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Immunohistochemical (IHC) expression typically
shows positivity for CD99, FLI-1, and ERG, although
the expression of cytokeratin can also be present.
Ewing sarcomas are genetically characterized by
fusions involving EWS genes and genes from the ETS
family. The detection of these genetic fusion aids in
diagnosis.

Rhabdomyosarcoma

Like Ewing’s sarcoma, rhabdomyosarcoma (RMS) is an
aggressive neoplasm that affects children and young
adults, presenting as either limb or visceral tumors.
There are two main types found in children: alveolar
rhabdomyosarcoma (ARMS) and embryonal rhabdomyo-
sarcoma (ERMS). ARMS is more prevalent in adolescents
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Fig. 31 Ewing sarcoma: aggressive malignant neoplasm characterized by the presence of small, blue, round cells

and young adults and histologically presents with small,
round cells arranged in pseudo-alveolar formations, sep-
arated by fibrous septa.

ERMS is more common in younger children and often
presents in the genitourinary system. Histologically, it
can range from undifferentiated cells to well-differenti-
ated cells (rhabdomyoblasts), which can be easily identi-
fied. The cells can be distributed within a myxoid stroma
or exhibit a more compact, solid arrangement [9].

Both types are mesenchymal lesions with muscle differ-
entiation, so muscle differentiation markers that can be
detected by IHC, such as desmin, myogenin, and MyoD1,
are helpful in diagnosis. Molecularly, ARMS is associated
with the PAX-FOXO-1 fusion. The treatment of these
tumors differs from that of Wilms tumor (WT), as there
are targeted drugs for RMS, including ATR, KDM4B, and
PDGFRA inhibitors [21].

Conclusion

Wilms tumors are rare neoplasms that require differential
diagnosis with other kidney tumors, especially when they
do not exhibit all three histological components. There-
fore, understanding its differential diagnosis is crucial for
the effective treatment of these tumors, highlighting the
importance of having trained pathologists specializing in
pediatric and childhood neoplasms.
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