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ABSTRACT

Wilms tumor is the most frequently occurring pediatric kidney tumor and it one of the most
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Nephroblastoma. treatment-responsive tumors. The present study aims to report a case of Wilms tumor in a
Pe(éiatlriCS pediatric patient. A 4-year-old female child presented to the consultation with constipation
Radiology.

and an abdominal mass on the right, which did not exceed the midline of the abdomen.
The diagnosis was confirmed through ultrasound and computed tomography. Treatment
includes surgery and chemotherapy, with the tumor being extremely chemosensitive.
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Pediatria. This report reiterates the importance of accurate and early diagnosis of Wilms Tumor,
Radiologia. thus ensuring even better survival, given the advances already achieved in recent decades.

Tumor de Wilmy

RESUMO

O Tumor de Wilms é o tumor renal pediatrico mais frequente e um dos mais sensiveis
ao tratamento. Este estudo tem como objetivo relatar um caso de Tumor de Wilms
em um paciente pediatrico. Trata-se de uma crianga de 4 anos, do sexo feminino, que
compareceu a consulta apresentando constipagao intestinal e uma massa abdominal
a direita, sem ultrapassar a linha média do abdome. O diagnéstico foi confirmado
por meio de ultrassonografia e tomografia computadorizada. O tratamento inclui
cirurgia e quimioterapia, sendo o tumor altamente quimiossensivel. Portanto, este
relato reforga a relevancia de um diagnostico precoce e preciso, essencial para
otimizar os resultados terapéuticos e melhorar a qualidade de vida dos pacientes.
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INTRODUCTION

predominantly under 5 years of age'. It presents
either unilaterally or bilaterally in up to 13% of

Wilms Tumor (WT), or nephroblastoma,
represents the most common malignant pedi-
atric renal tumor, accounting for 80% of all
pediatric renal tumors within the SERVA
group!'®. Regarding age distribution, 95% of
cases occur in children younger than 10 years,

patients®.

Although generally considered a sporadic
tumor, Wilms Tumor has a genetic predisposi-
tion component in its pathophysiology, ac-
counting for approximately 15% of cases. Var-
ious genetic mutations are implicated, including
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alterations in the WT1, p53, FWT1, and FWT2
genes, as well as mutations in the chromosom-
al region 11p15.5. Recent studies have also iden-
tified changes in the CTR9, REST, and TRIM28
genes!s,

The survival rate is high and has signifi-
cantly improved over recent decades, current-
ly reaching approximately 90% globally. How-
ever, about 25% of cases involve subgroups of
children with factors that may negatively in-
fluence this outcome, including anaplastic
histology, certain molecular markers, bilater-
al involvement, and recurrence. Moreover,
these subgroups are more susceptible to
treatment-related complications such as renal
insufficiency, infertility, cardiac toxicity, re-
strictive pulmonary disease, and secondary
malignancies. Given this scenario, it is essen-
tial to minimize therapy-associated toxicity.
Tumor recurrence occurs in 10% to 20% of
cases, being most frequent within the first two
years after diagnosis. Distant metastases are
present at initial diagnosis in approximately
20% of cases, predominantly involving pulmo-
nary metastases!*.

In most cases, patients present with a pal-
pable abdominal mass, typically asymptomatic
and large, identified either during routine clin-
ical examinations or by caregivers themselves.
Usually, the mass does not cross the midline
and is located in the flank or lumbar region.
Other symptoms may be present, including fe-
ver, urinary tract infection, hematuria, arterial
hypertension, abdominal pain, nausea, vomit-
ing, loss of appetite, shortness of breath, and
constipation®.

Imaging plays a crucial role in the diagno-
sis of WT, as well as in staging and surveillance.
Diagnostic evaluation begins with ultrasonog-
raphy (US), which confirms the presence and
origin of the mass. The echogenicity of WT
shows a wide spectrum and is highly variable,
depending on tissue necrosis and intraluminal
hemorrhage. After confirming the renal mass,
Doppler ultrasonography is necessary to ex-

clude vascular extension of the tumor, present
in approximately 10% of cases'.

Nevertheless, computed tomography (CT)
or magnetic resonance imaging (MRI) of the
abdomen with contrast are essential for locore-
gional staging. Additionally, chest CT, prefera-
bly with contrast, is recommended to evaluate
for secondary implants due to the importance
of assessing the pulmonary hilum and detecting
possible thrombi.

Histology of Wilms Tumor (WT) is crucial
for prognosis. According to the histological
classification system of the Children Oncology
Group (COQG), there are three distinct histolog-
ical groups based on the tumor’s degree of ana-
plasia: favorable histology, focal anaplasia, and
diffuse anaplasia. Favorable histology is the
most common type, accounting for 75% of tu-
mors, characterized by the absence of anapla-
sia and composed of blastemal, stromal, and
epithelial cells'. Treatment of WT involves two
different approaches, according to the COG
and the European Société Internationale D’'On-
cologie Pédiatrique (SIOP), both demonstrating
similar overall survival rates. Surgery and che-
motherapy form the cornerstone of treatment,
as WT is highly chemosensitive!S.

The COG approach is based on initial ne-
phrectomy followed by chemotherapy and /or
radiotherapy (as required), whereas the SIOP
approach utilizes preoperative chemotherapy
to reduce tumor size and facilitate surgical re-
section!. Although the SIOP and COG strategies
differ regarding their initial treatment ap-
proach, both demonstrate comparable results
in terms of overall survival (OS) for Wilms tu-
mors, currently approaching 90%¢.

The aim of this paper is to describe a case
of Wilms Tumor, presenting clinical aspects,
diagnosis, surgical treatment, and postopera-
tive outcomes. This case report was approved
by the ethics committee of the Faculdade de
Medicina de Campos under CAAE number
58700222.6.0000.5244. The approval report
number is 5.566.247.
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CASE REPORT

A female patient, aged 4 years, residing in
Campos dos Goytacazes, presented for consul-
tation with complaints of intestinal constipa-
tion and an abdominal mass. On physical exam-
ination, she exhibited good general condition;
regular two-beat heart rhythm, normophonic
heart sounds, no murmurs, heart rate of 120
bpm; normal cardiopulmonary auscultation; ar-
terial blood pressure of 120 /80 mmHg; respira-
tory rate of 30 breaths per minute; body weight
of 13.5 kg; palpable abdominal mass on the right
side, extending from the diaphragmatic dome
to the midline of the abdomen. Abdominal ul-
trasonography revealed a nodular image with
lobulated contours and cystic areas, measuring
approximately 14 x 8 cm. Abdominal computed
tomography (Figures 1 and 2) identified a large
right renal tumor compressing adjacent struc-

tures, extending up to the diaphragmatic dome.
Additionally, a secondary implant was observed
at the base of the left lung, along with a small
gallbladder calculus. Laboratory tests showed
mild anemia, leukocytosis with monocytosis,
elevated erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP), as well as ketones
detected in urinalysis.

The child was referred to an oncology
institution to complete the investigation and
initiate treatment. Neoadjuvant chemothera-
py (cyclophosphamide and doxorubicin) was
prescribed according to the SIOP protocol.
Subsequently, the patient underwent sur-
gery (adrenal-nephro-ureterectomy, hepatic
segmentectomy of segment 6, resection of
thrombus from the inferior vena cava, retro-
peritoneal lymphadenectomy, resection of a
diaphragmatic implant, as well as tumor re-
section and right-sided pulmonary metasta-

Figure 1. Coronal CT scan following intravenous contrast administration, demonstrating a large tumor orig-
inating from the upper third of the right kidney, with heterogeneous contrast enhancement and extensive
central necrotic areas, extending superiorly up to the diaphragmatic dome and slightly crossing the midline
by approximately 0.8 cm. The lesion measures 18.1 cm in the sagittal plane.
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Figure 2. Axial CT scan without contrast (image A) and after intravenous contrast administration (images B
and C), demonstrating central necrotic areas measuring approximately 9.5 x 11.0 cm, circumferentially involv-
ing the right renal vein and artery and displacing the inferior vena cava medially, without signs of thrombosis.
Additionally, there is compression and displacement of the second portion of the duodenum and pancreatic
head towards the left, as well as anomalous and enlarged vessels in the posterior right perirenal region.

sectomy), combined with adjuvant radiother-
apy. Histopathological analysis demonstrated
a predominantly stromal component (75%),
epithelial component (13%), and blastemal
component (2%). The tumor infiltrated the
renal capsule, peri-renal adipose tissue, and
involved the right adrenal gland. Multiple foci
of perilobar nephrogenic rests were observed
within the adjacent renal parenchyma, as well
as chronic pyelonephritis with stromal fibrosis
and glomerular sclerosis. Post-treatment his-
tological classification indicated intermedi-
ate risk (stromal subtype), with a pathological
staging of stage III. The patient showed clin-
ical improvement during the postoperative
period and continues outpatient follow-up at
the institution.

DISCUSSION

Wilms Tumor (WT) is the most common
abdominal neoplasm in the pediatric popula-

tion, accounting for over 80% of cancers within
this age group, and the overall survival rate ex-
ceeds 90%!. The 4-year-old patient falls within
the age range with the highest incidence, which
extends from 2 to 5 years. The clinical presen-
tation was consistent with commonly reported
findings: an asymptomatic abdominal mass, ac-
companied by constipation and elevated blood
pressure for the patient's age.

The initial investigation of a suspicious re-
nal mass in children should always start with ul-
trasonography (US). After confirming the renal
mass, additional evaluation with contrast-en-
hanced CT or MRI is essential for staging pur-
poses. The echogenicity of Wilms Tumor may
vary widely, depending on the degree of tissue
necrosis or intratumoral hemorrhage!. In this
reported case, the CT imaging revealed a large
tumor with heterogeneous enhancement and
extensive central necrotic areas.

It is imperative that the radiologist care-
fully assesses the renal vein and inferior vena
cava, as vascular extension of the tumor occurs
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in approximately 10% of cases'. On the axial CT
scan (Figure 2), extensive central necrotic ar-
eas are observed, circumferentially involving
the right renal vein and artery and displacing
the inferior vena cava medially, with no signs
of thrombosis. Additionally, anomalous and en-
larged vessels are noted in the posterior right
perirenal region.

Additionally, metastases are present in
20% of WT cases at initial evaluation, with the
pulmonary parenchyma being the most com-
mon site!. Chest CT assessment may be per-
formed either with or without intravenous
contrast, though contrast-enhanced imaging
is recommended to evaluate the pulmonary
hilum and potential intravascular thrombus.
Ipsilateral pleural effusions can also be ob-
served, frequently resulting from tumor rup-
ture. Therefore, it is crucial to evaluate the
lungs prior to nephrectomy, as basal atelec-
tasis and pleural effusions are common in the
postoperative setting and may compromise
adequate assessment!. The liver and pelvic
cul-de-sac should also be evaluated for signs
of hepatic metastasis and peritoneal effusion,
respectively’. In the patient described, a sec-
ondary implant at the left lung base was iden-
tified at diagnosis, with no evidence of hepatic
metastases.

The main differential diagnosis must be
made with neuroblastoma, a tumor originat-
ing from nerve cells and typically affecting pa-
tients younger than 10 years. Similar to Wilms
Tumor, neuroblastoma may present as an ab-
dominal mass, frequently occupying the renal
fossa and extending towards the hypochon-
drium and flank, potentially crossing the ab-
dominal midline®.

Regarding radiological differences, neu-
roblastoma commonly demonstrates charac-
teristic findings, such as calcifications in up to
90% of cases, as well as encasement of vascular
structures without typically invading the vascu-
lar lumen. Neuroblastomas often cross the mid-
line, extend into the spinal canal, and involve

retroperitoneal lymph nodes. Bilateral masses
are also more frequently seen with neuroblas-
toma, and bone metastases are common. It
rarely arises from the kidney itself, whereas WT
primarily originates from renal tissue’. Thus, a
classical radiological sign associated with WT
is the "claw sign," visible in image C of Figure 2,
indicating the renal origin of the tumor, char-
acterized by renal parenchyma surrounding the
tumor mass. Conversely, neuroblastomas, aris-
ing from adrenal tissue, typically displace rather
than encircle the kidney’.

In contrast, calcifications are observed in
only about 15% of cases of Wilms Tumor (WT).
More frequently, vascular invasion occurs,
alongside a higher prevalence of findings such
as hemorrhage and necrosis, as illustrated by
the presented case’. Additionally, unilateral in-
volvement, renal origin of the tumor mass, and
the presence of pulmonary metastases repre-
sent the most common presentations of WT,
all of which were identified in this study.

Lastly, it is important to highlight that this
case report not only provides updated infor-
mation regarding Wilms Tumor and its imaging
features but also emphasizes the necessity of
early suspicion and diagnosis to ensure suc-
cessful therapeutic outcomes.
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