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Abstract

WAGR syndrome is a rare genetic disorder characterized by a de novo deletion of 11p 13 (PAX6 and WT1 genes),
clinically associated with Wilms’ tumor, aniridia, genitourinary anomalies, and mental retardation. It affects 1 in
500,000 to 1 million people worldwide. Wilms tumor occurs in half of the children with WAGR syndrome. We admitted
3-year-old boy who presented in our institution with the complaints of delay in development milestones and abdomen
distension. On thorough examination he was found to have aniridia, Wilms tumor, undescended testis and mental
retardation. The observation that aniridia is associated with Wilms tumor led us to believe that the findings were
consistent with WAGR syndrome. The diagnosis was confirmed by a genetic testing that revealed loss of 17840kb within
the 11p15.1p12 chromosome, confirming the diagnosis of WAGR syndrome.
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1. Introduction

WAGR syndrome is a rare genetic disorder characterized by a de novo deletion of 11p13 (PAX6 and WT1 genes) and is
clinically associated with Wilms’ tumor, aniridia, genitourinary anomalies, and mental retardation (1). A combination
of two or more of the mentioned clinical features is required for an individual to be diagnosed with WAGR syndrome.

WAGR syndrome affects 1 in 500,000 to 1 million people worldwide, affecting both males and females (2). In Tanzania,
this condition is often overlooked during early childhood, and there is no documented data on the prevalence of this
syndrome. However, most cases are diagnosed later in childhood when patients present with Wilms tumor. The
unavailability of genetic testing further complicates the confirmation of diagnosis.

While aniridia is reported to be the most common presentation, Wilms tumor occurs in approximately half of the
children with WAGR syndrome (3).

WAGR syndrome encompasses a wide range of genitourinary abnormalities, these include cryptorchidism, hypospadias,
and renal and ureteral malformations. The spectrum of cognitive impairment varies significantly, spanning from typical
cognitive function in some individuals to profound mental retardation in the majority (4).

Occasionally, WAGR syndrome may result from hereditary complexities involving genetic abnormalities in unaffected
parents. Familiarity with WAGR syndrome and its clinical manifestations can offer crucial insights into the roles of the
implicated genetic locus (5-6).
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2. Case

We report on a 3-year-old boy referred from St. Benedict’s Hospital in Ndanda, Mtwara, South Eastern Tanzania. He
presented with a history of delayed developmental milestones since birth and progressive abdominal swelling for 8
months prior to admission.

The mother's pregnancy, child’s birth history and family history were unremarkable. Neck control was attained at
8months, started sitting and crawling at the age of 2 years and walked at the age of 3 years, but he was still unable to
talk. He also has had aggressive behaviours, making it difficult to engage and play with his peers.

The abdominal distention was reported to be progressing gradually, more noticeable on the left side of the abdomen.
He also experienced episodes of fevers and night sweats. There was no history of difficulty breathing or changes in
bowel habits.

On admission, abdominal examination revealed asymmetrical distention, more pronounced on the left side with visible
veins. A mass was palpable in the left hypochondriac and lumbar region, extending to the midline. It was non-tender,
fixed, and had a smooth surface. Bowel sounds were present, and cryptorchidism was noted on examination of the
genitalia. Ophthalmic examination revealed bilateral nystagmus and partially absent iris bilaterally (aniridia).
Neurologically, the pupils were normal and equally reactive to light. In higher centers, he exhibited a blunt affect,
prolonged fixation on objects, and inability to speak, although motor and sensory examinations were normal. The
musculoskeletal exam revealed bilateral talipes equinovarus.

Routine blood investigations showed no abnormalities, while an abdominal ultrasound scan detected an echogenic mass
measuring 48 x 44 x 52 mm in the inferior pole of the left kidney, a 12 mm lymph node in the left iliac region, and
bilateral undescended testes located at the deep inguinal ring. Contrast-enhanced CT revealed a large lesion measuring
approximately 56 x 58 mm with central areas of necrosis and surrounding solid areas involving the inferior and mid
poles of the left kidney, with metastasis to the liver, but no lung metastasis was observed (figure 1). These findings led
to the diagnosis of left Wilms' Tumor.

Figure 1 Contrast-enhanced CT revealed a large lesion measuring approximately 56 x 58 mm with central areas of
necrosis and surrounding solid areas involving the inferior and mid poles of the left kidney

Genetic testing revealed a loss of 17,840 kb within the 11p15.1p12 chromosomal region (WT1 and PAX6 genes)

identified by Next Generation Sequencing (NGS) Copy Number Variation (CNV) analysis and confirmed by Array
Comparative Genomic Hybridization (aCGH), thereby confirming the diagnosis of WAGR Syndrome (figure 2).
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@ POSITIVE RESULT
Pathogenic variant identified

INTERPRETATION

A loss of 17840kb (copy number state: 1, classification: pathogenic) within the 11p15.1p12 chromosomal region
was identified by NGS-CNV analysis and confirmed by array CGH. The genetic diagnosis of WAGR
syndrome is confirmed.

No further clinically relevant variants related to the described phenotype were detected.

Figure 2 Genetic testing results confirmed the presence of WAGR syndrome

Ophthalmology review revealed reduced vision bilaterally, and he was planned for possible enucleation after
chemotherapy. During his treatment for Wilms' tumor, a total of 10 weeks of adjuvant high-risk chemotherapy was
administered. However, assessment at week 6 showed minimal shrinkage of the tumor and persistence of liver
metastasis. Post-nephrectomy findings revealed residual tumor extending to the inferior vena cava (IVC) and involving
the liver. Histology results confirmed nephroblastoma with diffuse anaplasia. The child underwent postoperative
chemotherapy, completing a total of 31 weeks, and received whole-abdomen radiotherapy, resulting in complete
resolution of the metastatic lesions as confirmed by a follow-up abdominal CT scan.

Regular oncologic follow-up is ongoing to date, and there have been no signs of relapse. His renal function tests remain
normal. He also continues to receive ophthalmology and neurology follow-up care. The patient’s parents have provided
consent for the publication of the case details.

3. Discussion

Wilms tumor, aniridia, genital abnormalities, and mental retardation, described as WAGR syndrome, is a rare genetic
disorder caused by a contiguous gene deletion involving the PAX6 and adjacent WT1 genes (1). The syndrome typically
presents in the neonatal period with sporadic aniridia, and approximately one-third of neonates with sporadic aniridia
will have WAGR syndrome. Therefore, it is crucial to screen all infants with sporadic aniridia for this syndrome. Aniridia
is often followed by the development of Wilms' tumor in early childhood, though it can occur at any age (7).

Genetic testing using fluorescence in situ hybridization (FISH) is the preferred method to detect specific deletions (8).
The treatment of WAGR syndrome is challenging and requires a multidisciplinary approach involving pediatric
surgeons, ophthalmologists, neurologists, urologists, among others.

After confirming the diagnosis, it is important to perform abdominal ultrasound for Wilms' tumor screening. Patients
with WAGR syndrome have an estimated 50% risk of developing Wilms tumor (3). For children without Wilms tumor,
many institutions recommend a renal ultrasound every 3 months until the age of 6 years, then every 6 months until the
age of 8, followed by annual screenings thereafter (5). However, follow-up should continue beyond these ages due to
rare reports of late presentation of Wilms' tumor. Additionally, regular renal function tests are recommended, as there
are reports of associated nephropathies with this syndrome (3). Neurological assessment is also crucial due to the wide
spectrum of possible neurologic, behavioral, or psychiatric disorders associated with this syndrome (9-10).

In addition to aniridia, WAGR syndrome is associated with other ophthalmologic conditions such as cataracts and
glaucoma. Therefore, a thorough ophthalmologic assessment is crucial for the treatment and ongoing monitoring of
these conditions (11-12). In our case, the child exhibited clinical features indicative of WAGR syndrome early in infancy,
which were subsequently confirmed through genetic testing. After confirmation, he underwent chemoradiotherapy and
left nephrectomy, achieving complete remission. Presently, he receives regular multidisciplinary follow-up care.

4., Conclusion

In conclusion, this case study highlights the successful management of WAGR syndrome through early diagnosis, genetic
confirmation, and comprehensive multidisciplinary treatment including chemoradiotherapy and nephrectomy. Regular
follow-up has ensured sustained remission and ongoing monitoring of associated conditions. This study underscores
the importance of prompt recognition and systematic management of rare genetic syndromes like WAGR, contributing
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to improved outcomes and quality of life for affected individuals. Moving forward, continued research and awareness
are essential to further enhance diagnosis, treatment strategies, and long-term care for patients with WAGR syndrome.
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