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Abstract

Introduction Extrarenal Wilms tumor is an extremely rare condition, typically documented only in isolated case
reports. Unlike classical intrarenal Wilms tumors, extrarenal Wilms tumors arise outside the kidney, often presenting
a diagnostic challenge owing to its unusual location and overlapping features with other retroperitoneal tumors.
Its rarity necessitates further documentation to improve recognition and management. This report presents a case
of extrarenal Wilms tumor located in the retroperitoneal space of a 6-year-old girl.

Case presentation A 6-year-old white Iranian girl presented with abdominal pain and swelling in the upper left
abdomen. Physical examination revealed a firm, nontender, immobile mass. Ultrasound imaging identified a well-
defined mass with significant necrotic and cystic areas. Abdominopelvic computed tomography scan showed a large
mass on the left side of the abdomen, exerting pressure on the adjacent pancreas, spleen, and left kidney. The patient
underwent laparotomy and received 19 weeks of chemotherapy, including actinomycin-D and vincristine. Post-treat-
ment, she fully recovered and underwent monthly sonography follow-ups for 6 months after completing chemother-
apy and has shown no signs of recurrence to date.

Conclusions Extrarenal Wilms tumor should be considered in the differential diagnosis of abdominal pain, especially
in young children, owing to its rarity and the potential for misdiagnosis as other retroperitoneal tumors. A definitive
diagnosis is made through surgical intervention followed by histopathological examination.

Keywords Extrarenal Wilms tumor, Nephroblastoma, Case report, Pediatric oncology, Abdominal mass,
Retroperitoneal mass

Introduction
Nephroblastoma, commonly known as Wilms tumor, is
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the second most common abdominal tumor in children,
following neuroblastoma [1]. Worldwide, about 1 in every
10,000 children is affected by this condition before the
age of 15 years, with a median age of onset of 38 months
in the USA, occurring slightly later in girls than in boys
[2]. Wilms tumor makes up around 6% of all cancers in
children and is responsible for over 95% of kidney tumors
in this age group [3]. Additionally, around 10% of patients
present with pulmonary metastases at diagnosis [4].
When this tumor originates outside the kidney, it is
referred to as an extrarenal Wilms tumor (ERWT), a rare
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condition that has primarily been documented through
case reports. Moyson et al. first described this condition
in 1961 [5]. ERWT accounts for approximately 0.5-1% of
all Wilms tumor cases, with just over 100 cases reported
in the literature to date [6].

ERWT is characterized by both kidneys being normal,
and the tumor is not connected to the kidneys, although
it has a morphological similarity to the primary intrare-
nal Wilms tumor [7]. Its rarity and the uncommon loca-
tions where it can occur—such as the retroperitoneum,
inguinal region, or spinal canal—make ERWT particu-
larly challenging to diagnose and treat [1].

Most cases of ERWT are found in children with an
average age of approximately 4 years and a slight pre-
dominance in females [8]. This report presents a case of
ERWT located in the retroperitoneal space of a 6-year-
old girl. By documenting this case, we aim to contribute
to the limited body of knowledge on ERWT and provide
insights that could aid in future diagnosis and manage-
ment of similar cases.

Case presentation
A 6-year-old white Iranian girl presented with acute
abdominal pain and swelling in the left upper abdomen
that had been noticed for the past 2 days. Prior to this,
she was asymptomatic. There was no reported history
of nausea, vomiting, constipation, oliguria, hematuria,
peripheral edema, or weight loss. Her medical history
was unremarkable, with no prior medical interventions.
There was no family history of cancer.

The child was born prematurely via cesarean sec-
tion, with a birth weight of 2500 g. She was born to
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non-consanguineous parents, has achieved normal
developmental milestones, and is up to date on her
immunizations.

The child’s vital signs were normal during the physi-
cal examination. Abdominal examination revealed a
distended, firm, nontender, and immobile mass in the
upper left abdomen. The mass was well defined and
oval-shaped, and had smooth borders. No overlying skin
changes, visible pulsations, or palpable thrill were noted.
Routine laboratory tests, including a complete blood
count, kidney and liver function tests, serum electrolytes,
and urinalysis, were all within reference ranges.

Ultrasonography revealed a well-defined heteroge-
neous mass in the left upper abdomen, containing sig-
nificant necrotic and cystic areas. The mass exhibited
internal vascularity and measured 150 x 112 x 110 mm?,
with no evidence of calcification.

An abdominopelvic computed tomography (CT) scan
with intravenous contrast revealed a well-defined, large,
heterogeneous enhancing mass on the left side of the
abdomen. This mass exerted a mass effect on the adjacent
pancreas (body and tail), spleen, and left kidney but was
distinct from these organs (Fig. 1).

On the basis of imaging findings, the initial differen-
tial diagnoses included Wilms tumor, primitive neuroe-
ctodermal tumor (PNET), and sarcomatoid tumors. The
well-defined, encapsulated nature of the mass, along with
its separation from adjacent organs, was highly sugges-
tive of Wilms tumor. However, histopathological confir-
mation was required to establish the final diagnosis.

There were no obstacles in accessing diagnostic inves-
tigations, and no financial or cultural factors influenced
the diagnostic process in this case.
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Fig. 1 In axial (a and b) and coronal (c) views of abdominal CT scan with IV contrast, a large heterogeneous emhancmg mass with prominent cystic/
necrotic components is identified in the left upper quadrant. The mass is distinct from surrounding structures, including the pancreas, left kidney,
left adrenal gland, and spleen. It causes anterior displacement of the stomach and the body and tail of the pancreas. No evidence of direct invasion

into adjacent organs is noted
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The child underwent laparotomy, during which an
encapsulated mass was identified on the left retroperi-
toneal side, distinct from the left kidney. The mass was
removed and sent to the pathology department in a for-
malin container.

Macroscopic pathological examination revealed a
round to oval, encapsulated, well-defined grey—brown
rubbery mass covered by fibrofatty tissue. The mass
weighed 800 g and measured 14.5 x9 x 3.5 cm®. Cut sec-
tions of the mass displayed a solid cystic surface with var-
iegated fibrotic bands. The cystic areas contained turbid
yellowish fluid, while the solid parts exhibited a heteroge-
neous tan appearance with multiple necrotic and hemor-
rhagic foci.

Microscopic histopathologic examination revealed
features consistent with Wilms tumor, including nests,
cords, and tubules of epithelial cells surrounded by stro-
mal spindle cells. No evidence of anaplasia or extension
into the surrounding fibrofatty tissue was observed.
An immunohistochemical (IHC) study for inhibin and
calretinin yielded negative results. However, positive
nuclear staining for WT1, combined with the absence
of residual kidney parenchyma, led to the diagnosis of
extrarenal Wilms tumor with favorable histology (Fig. 2).
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According to the National Wilms Tumor Study
(NWTS) guidelines, this case has been classified as
stage II. Following surgery, the patient underwent 19
weeks of chemotherapy based on the EE4A regimen,
which included actinomycin-D and vincristine. During
the first 11 weeks, vincristine was administered intrave-
nously (IV) at a dose of 1.5 mg/m? once weekly. Actin-
omycin-D was given on weeks 1, 4, 7, 10, 13, 16, and
19 at a dose of 0.045 mg/kg, also administered IV. From
week 13 onward, the vincristine dose was increased to
2 mg/m? and was given IV once weekly during weeks
13, 16, and 19.

In our institution, the NWTS protocol is followed,
prioritizing initial tumor resection before risk-adapted
chemotherapy. In contrast, the SIOP protocol—
developed by the Société Internationale d’Oncologie
Pédiatrique (International Society of Paediatric Oncol-
ogy)—prioritizes preoperative chemotherapy to shrink
the tumor before surgical intervention. For our patient
with an extrarenal Wilms tumor, we adapted the NWTS
approach, focusing on tumor resection rather than sur-
gical resection, tailoring it to the clinical presentation
and aligning with our established institutional practice.

(hematoxylin and eosin staining). ¢ Inhibin: negative staining observed (immunohistochemistry). d WTT: nuclear positivity in tumor cells
(immunohistochemistry)
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After completing the treatment, the patient fully
recovered. End-of-treatment examinations revealed no
abnormalities, and there were no adverse or unexpected
events during the treatment and follow-up period. Her
estimated glomerular filtration rate (eGFR) and renal
function test results were within the reference range.
Follow-up sonography revealed no abnormal findings,
with standard kidney size, shape, and cortical echogenic-
ity. There was no evidence of hydronephrosis, stones, or
structural abnormalities. Monthly sonography follow-
ups were conducted until 6 months after chemother-
apy was completed. To date, she has shown no signs of
recurrence.

Discussion

Wilms tumor, or nephroblastoma, is the most common
renal tumor in childhood. In rare cases, it can originate
from an extrarenal location, known as an extrarenal
Wilms tumor (ERWT). ERWT can occur at any age but
is more prevalent in children under 4 years old and is
slightly more common in females [6, 9]. It can be found
in various locations, including the retroperitoneum [10],
inguinal canal [11], ovary [12], uterus [13], testis [14],
pelvis [15], colon [11], bladder [16], and lumbosacral
region [17].

Clinical presentation varies on the basis of the tumor’s
location and may range from an asymptomatic mass to
symptoms such as abdominal pain, swelling, weight loss,
and urogenital symptoms [10].

There are various hypotheses about the origins of
ERWT, including ectopic metanephric blastema cells,
Connheim’s cell rest theory, and primitive mesoder-
mal tissue [15]. The presence of the WTI gene in 25%
of ERWT suggests that oncogenic mutations in nephro-
genic rests play a role in the emergence of ERWT [9, 18].

Differential diagnoses for ERWT include primary
intrarenal Wilms tumor with extrarenal metastasis,
teratoma, neuroblastoma, pelvic rhabdomyosarcoma,
and extragonadal germ cell tumors [14, 17]. ERWT
arises outside the kidney, unlike intrarenal Wilms
tumor, which presents as a palpable flank mass. Imag-
ing studies such as CT or magnetic resonance imaging
(MRI) are essential to confirm ERWT’s extrarenal loca-
tion and exclude renal origins or metastasis. Distinc-
tion from neuroblastoma is possible through elevated
urinary catecholamines (homovanillic acid [HVA] and
vanillylmandelic acid [VMA]), found in 90-95% of
cases. Additionally, calcifications on imaging are rare
in ERWT. In contrast to neuroblastoma, calcifications
are present in a small percentage (about 5-10%) of
Wilms tumors. Teratomas and extragonadal germ cell
tumors may exhibit mixed solid-cystic components and
elevated markers such as a-fetoprotein or P-human
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chorionic gonadotropin (B-hCG), which are typically
not seen in ERWT. Pelvic rhabdomyosarcoma, a dis-
tinct soft tissue sarcoma, reveals unique imaging char-
acteristics. A thorough approach combining history,
examination, imaging, and targeted laboratory tests
is essential for accurately differentiating ERWT from
these tumors [19].

Imaging characteristics of ERWT and intrarenal Wilms
tumors are generally heterogeneous and nonspecific.
While imaging can suggest the presence of ERWT, a
definitive diagnosis relies on pathological evaluation [20].
In this case, contrast-enhanced CT was selected owing
to its quick availability, even though MRI is the preferred
imaging method for Wilms tumor because of its supe-
rior soft tissue contrast and absence of ionizing radiation
[4]. While MRI is especially helpful for identifying small
bilateral tumors and nephroblastomatosis, as well as for
monitoring after treatment, CT was prioritized in this
instance for a timely initial evaluation.

A biopsy or surgical specimen is essential for confirm-
ing the diagnosis [21]. In addition to primary ERWT,
nephroblastoma can also appear as metastases or tera-
toid Wilms tumors outside the kidneys. If ERWT is
suspected, it is important to assess the kidney for the
primary nephroblastoma tumor and determine whether
teratoid elements are present in the specimen postopera-
tively [9, 22]. Histologically, ERWT is classified similarly
to intrarenal Wilms tumors, typically showing a triphasic
pattern with stromal, epithelial, and blastemal compo-
nents [10, 11]. A teratoid Wilms tumor is characterized
by containing a significant majority of teratoid elements,
making up more than half of the tumor [22].

There was no specific treatment or staging for the
extrarenal Wilms tumor. Instead, intrarenal staging and
treatment were utilized. In most previous cases, includ-
ing ours, the National Wilms Tumor Study (NWTS)
staging was utilized. However, in some cases, the Inter-
national Society of Pediatric Oncology (SIOP) and TNM
staging were used [6]. According to NWTS guidelines,
ERWT cannot be classified as stage I owing to its extra-
renal location [9].

There is currently no standard treatment for patients
with ERWT. The recommended course of action is com-
plete tumor removal, followed by adjuvant therapy with
a specific protocol. The chemotherapy regimen is deter-
mined on the basis of the tumor’s histology and stage.
It typically involves a combination of vincristine and
actinomycin-D. Radiotherapy should be considered for
patients with unresectable tumors, gross residual dis-
ease, or metastatic cancers [9, 10, 12]. The prognosis for
ERWT is generally similar to that of intrarenal Wilms
tumor [15]. Owing to the rarity of ERWT, large-scale
studies on optimal treatment protocols are limited.
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ERWT presents unique clinical decision-making
challenges owing to its rarity and the lack of standard-
ized management guidelines. Preoperative diagnosis
remains difficult as ERWT shares imaging characteris-
tics with other retroperitoneal tumors, such as neuro-
blastoma and germ cell tumors. This can lead to delays
in appropriate management. Additionally, because
ERWT is not as well studied as intrarenal Wilms tumor,
clinicians often rely on existing Wilms tumor treat-
ment protocols, which may not be optimal for all cases.
There is a need for international registry-based stud-
ies to better define the prognosis, treatment responses,
and long-term outcomes of ERWT. Such registries
could help refine therapeutic strategies and determine
whether ERWT requires a distinct staging and treat-
ment approach.

Conclusion

Even though ERWT is rare and challenging to diagnose,
it should be considered in the differential diagnosis of
abdominal pain, particularly in young children, as it can
be mistaken for other retroperitoneal tumors. Preopera-
tive diagnosis remains challenging owing to its radiologic
similarity to these tumors, requiring histopathological
confirmation for a definitive diagnosis, which is typically
made post-surgery. Treatment, staging, and prognosis
for ERWT are similar to intrarenal Wilms tumor. How-
ever, owing to its rarity and the unique clinical challenges
it presents, further studies could help refine treatment
strategies and improve outcomes, as current evidence
may not fully capture the specific characteristics of
ERWT.
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