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Case Study

Extrarenal Wilms tumour: A rare cause for retroperitoneal mass in children
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Abstract

Nephroblastoma (Wilms tumour) is one of the most common paediatric solid tumours, with a prevalence of 5% globally and 13.5% in South Africa. However, extrarenal Wilms tumour (ERWT) is a rare disease, and fewer than 100 cases have been reported in the paediatric age group.

Contribution: In this report, we present the first reported case of extrarenal Wilms tumour, presenting as a retroperitoneal mass to a Paediatric Oncology Unit in South Africa.
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Introduction

Wilms tumour (WT), arising almost exclusively from the kidneys, represents around 95% of paediatric renal tumours.1,2,3 The rare occurrence of extrarenal Wilms tumour (ERWT) with no evidence of kidney involvement was first reported by Moyson et al. in 1961 and accounts for 0.5% – 1% of WT diagnoses.4 Extrarenal Wilms tumour most often develops in the retroperitoneum and inguinal regions. However, it can arise from various sites, including the female genital organs, mediastinum, pelvis, adrenal gland, bladder, prostate, scrotum, testis, lumbosacral region, paravertebral soft tissue and spinal intravertebral foramina or canal. The most accredited pathogenic hypothesis is that ERWT arises in ectopic nephrogenic rests anywhere along the craniocaudal migration pathway of the primitive mesonephros and metanephros cells.2

Case report

Clinical presentation

A 2-year-and-11-month-old boy, previously well, presented to a regional hospital with acute gastroenteritis. A left-sided abdominal mass was incidentally found. There was no history of haematuria, fever or abdominal pain. His weight trend showed a plateau in growth. The family history was negative for any relevant diseases, including malignancies and congenital malformations. He was born at term with a normal birthweight, and had received all childhood immunisations.

On clinical examination, the boy was well-looking. He was hypertensive (140/90 mmHg), and the urine dipstick was normal. No dysmorphic features or scalp or skin lesions were visible, and he had a normal nutritional status. There was a large, firm abdominal mass (8 cm × 8 cm) in the left upper quadrant extending into the left lower quadrant and flank, and the mass was not ballotable. The remainder of the clinical examination was unremarkable. The blood investigations revealed a normal full blood count and renal and liver functions, negative HIV status, elevated lactate dehydrogenase (310 U/L; normal 110 U/L – 295 U/L), normal ferritin (14 ug/L; normal 6 ug/L – 67 ug/L) and raised C-reactive protein (38 mg/L; normal < 10 mg/L). Urine samples were sent for vanillylmandelic acid and homovanillic acid as a screen for neuroblastoma, but these tests were unavailable at the local laboratory. Other tumour markers such as alpha-fetoprotein or beta-human chorionic gonadotropin hormone were not done at the time of presentation.

Imaging

An abdominal sonar done at the base hospital showed two normal kidneys (right 6.5 cm and left 6.6 cm). A large irregular solid mass with cystic components was noted medial and distal to the left kidney. The lower pole of the left kidney was deemed to be separate from the mass. The patient was transferred to our paediatric oncology unit for further investigation, where a magnetic resonance imaging (MRI) abdomen scan was done.

The computed tomography (CT) scan of the chest showed no abnormalities. The images were presented at a multidisciplinary tumour board meeting, where it was agreed that the mass was compressing the left kidney but did not arise from it (no claw sign was seen). It was approximately 50% solid and cystic. The radiologic differential diagnosis included teratoma, rhabdomyosarcoma, sarcoma and lymphangioma.

Pathological examination

As the MRI could not identify a clear origin of the mass, a pre-treatment fine needle aspiration biopsy (FNAB) via a retroperitoneal approach was performed. This showed that the mass was morphologically compatible with WT. All three components of WT (epithelium, stroma and blastema) were present.

There were no obvious features of anaplasia, but there was some variation in nuclear size in the blastema component, with occasional nuclei being very large (thought to represent nuclear unrest). The morphological findings were further supported by immunocytochemistry: AE1/AE3 immunostaining of the epithelial component, WT1 stained all three components of the tumour, and myogenin was negative. Based on the cytological findings, neo-adjuvant chemotherapy, according to the International Society for Paediatric Oncology (SIOP) Umbrella Renal Tumour Study Group (RTSG) 2016 protocol, was initiated, consisting of weekly vincristine and actinomycin D (VA) as for localised WT.5 An interim MRI scan after 4 weeks of therapy showed no significant interval change in the tumour size (Figure 1).
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Due to the discordance between the radiological imaging and cytological diagnosis together with a rather poor response to neo-adjuvant chemotherapy, it was decided to perform a second biopsy. This biopsy was performed via access through a open lateral transabdominal incision, cognisant of upstaging the tumour. The second biopsy again confirmed a diagnosis of WT with treatment-related changes. The histology of the tumour was partially cystic with protruding large papillary fronds, lined by epithelium, with a sclerotic stroma containing numerous small tubules. Some tubules demonstrated nuclear unrest, with nuclear enlargement and hyperchromasia, but did not fulfil the criteria for anaplasia. Immunohistochemical stains for AE1/AE3 and WT1 were diffusely positive, with AE1/AE3 demonstrating the epithelial nature of the cells. P53 was also diffusely positive (Figure 2).
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Management and clinical course

The case was again brought to the multidisciplinary forum as a unusual form of ERWT. As a plane of separation between the tumour and the lower pole of the left kidney was unclear on the MRI scan, a tumour resection and left hemi-nephrectomy was planned. However, intraoperatively, the left renal blood supply and the tumour mass were thought to be in close relationship to each other, and therefore, a radical left nephrectomy and tumour excision was performed via laparotomy. A normal left kidney and a large extrarenal tumour were removed with no overt invasion into adjacent structures (Figure 3). Pathological examination of the resected specimen revealed a well-circumscribed tumour measuring 60 mm × 60 mm × 58 mm, separate from the kidney (Figure 3). The histomorphology showed a similar picture to what was seen on the incisional biopsy. Solid and cystic regions were seen with predominance of epithelium forming small, primitive tubules to more well-differentiated tubules and lining papillary fronds that projected into the cystic spaces. The stromal component comprised of vast amounts of fibrous tissue. Micro-foci of blastema, accounting for less than 1% of the viable tumour, was also seen.
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The histological staging was stage 2, intermediate risk; however, due to the open biopsy, the final staging was classified as stage 3 ERWT. Two lymph nodes submitted showed no involvement.

As there is no standardised treatment pathway for ERWT, we sought an opinion from a member of the SIOP RTSG. It was advised that the tumour histology would direct therapy and the outcomes would be the same as if the kidney had been infiltrated. We therefore extrapolated post-operative chemotherapy in accordance with SIOP Umbrella RTSG protocol. This included vincristine and actinomycin D for 27 weeks as per the initial histological staging.5 We excluded doxorubicin from post-operative chemotherapy in accordance with the findings of Pritchard-Jones et al who describe that doxorubicin does not need to be included in treatment of stage 2–3 intermediate risk Wilms’ tumour when the histological response to pre-operative chemotherapy is incorporated into the risk stratification.6 The patient received whole abdominal radiotherapy of 15.0 Gy as the peritoneum was opened during the second biopsy. Currently, the boy is very well and is receiving long-term follow-up care. An abdominal sonar 4 months after treatment completion showed no signs of local recurrence. The patient continues to receive three monthly clinical reviews with an abdominal sonar repeated for disease surveillance at every alternate visit.

Discussion

Paediatric ERWT is a rare malignancy. All publications are case reports or small case series, as shown in a recent systematic literature review.2 The primary tumour site (retroperitoneum) in our patient corresponds with the most prevalent sites described in case series, in which 70% of ERWTs arise from the retroperitoneum, inguinal region or scrotum and female genital organs.2 Previous publications highlighted that there is no standardised treatment protocol for ERWT in children. However, the therapeutic approach is multimodal, based on surgery (resection or biopsy), which is essential for diagnostic confirmation.2

In our paediatric oncology unit, we safely utilise fine needle cytological diagnostic procedures for all patients with suspected intra-abdominal malignancies.7 The histological confirmation of the diagnosis via a second biopsy was essential due to the discordant radiological-cytological picture and the tumour showing minimal response to neo-adjuvant chemotherapy. The subsequent complete surgical excision of the tumour then confirmed the diagnosis of ERWT (with no anaplasia). The poor radiological response to chemotherapy was possibly due to the partially cystic nature of the tumour and the solid component becoming fibrotic. The presence of anaplasia in ERWT and WT, characterised by extreme polyploidy with nuclear and mitotic atypia, indicates a poor prognosis due to increased treatment resistance.8

Previous case reports have shown therapeutic heterogeneity in the management of this tumour, and death was reported in only five cases (6.1%) at the end of a 2.5-year median follow-up.2,5 The causes of death included progressive metastatic disease and relapse. The lack of a longer follow-up period precludes knowledge regarding mid- or long-term relapsed disease and the actual mortality rate. According to both the Children’s Oncology Group and SIOP RTSG, despite different treatment approaches, the overall survival rate of ERWT is approximately 90%.2

Conclusion

Extrarenal Wilms tumour is extremely rare in children. It should be differentiated from neuroblastoma, teratomas/germ cell tumours and other retroperitoneal tumours. The prognosis in adequately treated ERWT is good if no anaplasia is evidenced in the histopathology.8,9 There is no standardised treatment pathway, but successful management requires multimodal therapy based on safe surgical resection and adjuvant chemotherapy.
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ource: Image taken by Pawel Schubert, Tygerberg Hospital, South Africa, 2025, image used
permission. No unauthorised duplication allowed
Note: The native kidney is located superior with the tumour seen just inferior of the
specimen. There was no connection between these two specimens, besides a fibrous
adhesion.

FIGURE 3: Macroscopic appearance of the resected surgical specimen: (a) A

formalin fixed specimen that has been bisected in the coronal plane; (b) Aimage

of the fresh specimen with the native kidney on the right with the large tumour

on the left; (c) Closer photograph shows a clear demarcation of the native
idney on the left with the tumour on the right.






OPS/SAJO-10-352-F1.jpg
Source: Image taken by Pawel Schubert, Tygerberg Hospital, South Africa, 2025, image used
with permission. No unauthorised duplication allowed

Note: Anteriorly, the mass abutted loops of the small bowel and anteriorly displaced the
splenic flexure and distal transverse colon. Medially, the mass extended to the midline and
displaced the aorta. No retro-aortic extension, involvement of the aorta or inferior vena cava
or extension into the neural foramina was noted. The mass abutted the left renal hilum with
no evidence of left renal vein or artery infiltration. Posteriorly, the mass displaced the left
kidney, pancreatic tail and spleen with no sign of infiltration. Both adrenal glands were
normall. The right kidney was normal.

FIGURE 1: Radiologic features of the mass: (a) An magnetic resonance imaging
scan showed a heterogeneous, lobulated mass (9.6 cm x 8.2 cm) occupying the
left side of the abdomen (blue arrows); (b) Second interim evaluation scan:
tumour measurements: 8.2 cm x 7.3 cm.
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FIGURE 2: Pathological features of the mass (open biopsy): (a) A low
magnification view of a cystic tumour with protruding papillary fronds with
fibrotic stromal cores (haematoxylin and eosin stain); (b) An area of nuclear
unrest with a high-power view of the area (marked in [a] with a star; (c) All the
tumour cells stained positive (AE1/AE3 immunostain); (d) P53 immunostain,
staining the area in B positive (intermediate magnification).
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