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About the Study
Wilms tumor is a rare form of kidney cancer that 
primarily affects children. It is also known as 
Nephroblastoma, is the most common renal tumor 
in children, typically diagnosed in those between 
the ages of 2 and 5 years old. While the exact cause 
of Wilms tumor remains unknown in the majority of 
cases, certain risk factors have been identified. Genetic 
predisposition plays a role, with a higher incidence 
among children with specific congenital anomalies 
or syndromes, such as WAGR syndrome (Wilms 
tumor, aniridia, genitourinary anomalies, and mental 
retardation). Additionally, a family history of Wilms 
tumor increases the risk for affected individuals.
Wilms tumor originates from primitive kidney 
cells and typically involves the renal parenchyma. 
Histologically, it is characterized by a triphasic 
pattern, representing three distinct components. 
They are blastemal, stromal, and epithelial. The 
blastemal component consists of undifferentiated, 
small, round, blue cells resembling embryonic kidney 
tissue. It is a crucial aspect of Wilms tumor pathology, 
as increased blastemal proportion often correlates 
with higher tumor aggressiveness.
The stromal component comprises spindle-shaped 
cells and may resemble connective tissue or muscle. 
This component contributes to the tumor’s overall 
histological diversity and influences its biological 
behavior. The epithelial component is characterized 
by structures resembling tubules or glomeruli. 
Presence of epithelial elements is a key diagnostic 
feature and aids in differentiating Wilms tumor from 
other pediatric renal neoplasms. The majority of 
Wilms tumors are associated with genetic alterations 
involving chromosome 11p13. This region contains 
the WT1 gene, a tumor suppressor gene that plays a 
crucial role in normal kidney development. Mutations 
in the WT1 gene are found in a substantial proportion 

of Wilms tumors. Loss of function of WT1 allows 
uncontrolled cell growth and contributes to the 
development of Wilms tumor.
Activation of the WNT signaling pathway is another 
common molecular event in Wilms tumor. Aberrant 
Wingless-Related Integration Site (WNT) signaling 
leads to dysregulation of cellular processes, 
contributing to tumor initiation and progression. 
Mutations in the CTNNB1 gene, encoding β-catenin, are 
observed in a subset of Wilms tumors. Dysregulation 
of β-catenin signaling influences cell adhesion and 
proliferation, contributing to tumor development. 
Ultrasound, Computed Tomography (CT), and 
Magnetic Resonance Imaging (MRI) are commonly 
used to visualize renal masses and assess the extent of 
tumor involvement. Wilms tumor typically presents 
as a well-defined mass with characteristic features on 
imaging studies.
While imaging studies provide valuable information, a 
definitive diagnosis often requires a histopathological 
examination of the tumor tissue obtained through 
biopsy. However, due to the risk of tumor rupture 
and seeding, biopsy is not always performed prior to 
surgical resection.
Wilms tumor is staged according to the National 
Wilms Tumor Study (NWTS) system, which classifies 
tumors based on their extent of local invasion and the 
presence of distant metastasis. Prognostic factors that 
influence outcomes include tumor stage, histology, 
age at diagnosis, and response to preoperative 
chemotherapy. Tumors with favorable histology, 
characterized by a well-differentiated appearance and 
absence of anaplasia, generally have a more favorable 
prognosis. Unfavorable histology, including anaplastic 
features, is associated with a higher risk of relapse 
and poorer outcomes. The response to preoperative 
chemotherapy is a critical prognostic factor. Patients 
who achieve a good response to chemotherapy often 
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have improved outcomes, and surgical resection can be 
more successful.
Surgical resection of the primary tumor is a 
cornerstone of Wilms tumor treatment. Nephrectomy 
with removal of the tumor and adjacent lymph 
nodes is typically performed. Preoperative and 
postoperative chemotherapy regimens, such as 
vincristine, actinomycin-D, and doxorubicin, aim to 
shrink the tumor and eradicate microscopic disease. 
Chemotherapy plays a crucial role in reducing the 
risk of tumor recurrence. Radiation therapy may be 
indicated in certain cases, particularly for tumors 

with unfavorable histology or those at a higher stage. 
However, efforts are made to minimize radiation 
exposure in young children to reduce long-term 
adverse effects. Despite the overall favorable prognosis 
for Wilms tumor, long-term follow-up is essential to 
monitor for late effects of treatment, including renal 
function, cardiac function, and the risk of secondary 
malignancies.  Advances in personalized medicine 
may lead to more targeted and less toxic treatment 
approaches, ultimately improving outcomes for 
children diagnosed with Wilms tumor.


