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Abstract 

Nephroblastoma or Wilms tumor is a malignant tumor that develops at the expense of embryonic kidney tissue. It is the 
most common kidney tumor in children (> 90%); it represents around 5% to 14% of all childhood cancers. The aim of 
our work is to recall the contribution of imaging, in particular CT, in the management of this renal tumor. This is a 
retrospective, single-center study of 136 cases of Wilms tumors diagnosed in our clinic over a 2-year period. The mean 
age of the patients was 04 years with an extreme of (3 months -12 years) with a female prevalence (8 girls for 5 boys). 
Abdominal mass dominated in our study in clinical information. Histological confirmation was found in 12 cases, the 
only non-conforming case was lost to follow-up. 

Keywords:  Wilms tumor; Child; CT scan 

1. Introduction

Nephroblastoma or Wilms tumor is a malignant tumor of the kidney that develops from tissue that mimics embryonic 
architecture. It can be bilateral. It is a childhood tumor, exceptional in adults [1]. It accounts for 90% of solid kidney 
tumors in children. As opposed to most diagnostic situations in oncology where prior histological proof is required, 
therapeutic management of this tumor is instituted on the basis of imaging data alone [1,2]. The role of the radiologist 
in the diagnosis of nephroblastoma is therefore crucial. The objective of our work is to recall the contribution of CT 
imaging in the management of this renal tumor in general and CT in particular. 

2. Patients and methods

Our work is a retrospective single-center study of 13 Wilms tumors explored in the Radiology department of the '' Les 
Etoiles '' Medical Clinic and operated on in the visceral surgery department of the '' G '' point hospital '' and in the 
pediatric surgery department of the 2-year-old Gabriel TOURE hospital (January 2018 - December 2020). Non-Wilms 
renal tumors and tumor-like infectious renal masses were excluded from this study. All patients were explored by 
abdominal ultrasound and abdominal computed tomography (CT). The Histological diagnosis was made on the 
histological study of the part of the nephrectomy in ten patients and of the echo-guided biopsy in two patients and the 
only remaining patient is missing. 
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3. Results 

These are 8 girls and 5 boys [Figure 2]. The average age is 3 years (range: 4 days - 12 years) [Figure 1]. The reason for 
CT scan was an abdominal mass (8 cases), a suspicion of nephroblastoma (3 cases), hematuria (2 cases) [Table 1]. The 
mass was palpable in 11 patients. On ultrasound, the renal origin of the lump was confirmed in 12 cases. On CT, 
microcalcifications were present in 2 cases. After injection of contrast product, the enhancement was moderate and 
heterogeneous in 11 cases  and intense in 2 cases[Figure 3,4,5 and 6]. Retroperitoneal lymphadenopathy was present 
in 1 patient. Tumor renal involvement was bilateral in a 10-year-old boy. 

 

Figure 1 Distribution of patients by age 

 

 

Figure 2 Distribution by sex 

 
Table 1 Distribution of patients according to clinical information 

 

Clinical Information  Patients 

Abdominal mass 8 

Suspected nephroblastoma 3 

Hematuria 2 
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Figure 3 Abdominal CT scan; A,B,C, and D(coronal slice) E (sagittal slice) Nephroblastoma of the right kidney: 10- year 

–old girl with large heterogeneous mass encapsulated right retro peritoneal enhanced with the PDC site of necrosis 
zone infiltrating the right kidney. 

 

Figure 4 A, B, C, D and E showing nodular hepatic infiltration with repression of the aorta and thrombosis of the right 
renal vein retained patency of the aorta. 

 

Figure 5 Nephroblastoma of the left kidney in a 9-year-old subject (Encapsulated mass enlarging the left kidney with 
a repressed aspect of the great vessels. 
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Figure 6 Nephroblastoma left kidney (abdominal CT With corona reconstruction A, B, C and D and sagittal 
reconstruction E. 

4. Discussion 

Kidney tumors in children are caused mainly by nephroblastoma or Wilms tumor. The latter constitutes 90% of 
pediatric renal tumors, “non-Wilms” renal tumors only constitute 10% of renal masses [1,2]. It represents 8% of 
pediatric malignancies in Europe, its incidence is 1 / 10,000 births [2,3]. In Mali, we do not have precise statistics, but 
there is a marked increase in its incidence, very probably due to progress in imaging techniques and better training of 
doctors in medical imaging and pediatric oncology. This tumor mainly affects children, between one and five years old 
with an average age of four years. There is a predominance of female sex at around 58%. With 95% unilateral 
involvement. Bilateral and / or multifocal tumors are linked to the presence of embryonic nephrogenic residues 
(nephroblastomatosis).  

4.1. Clinical Symptomatology 

Clinically, the tumor is most often revealed by a mass syndrome [3]. It is more rarely revealed by hematuria (5%) in our 
study. Rarely is it discovered in a picture of acute abdomen and / or deglobulization due to cracking or even tumor 
rupture. This discovery was then not found in our study. A fever is observed in 25% of cases at the time of diagnosis. 
Hypertension is also possible, of renovascular origin. Varicocele can be observed with venous extension [2,4]. 

4.2. Anatomical Pathology [2, 5, 6]  

Macroscopically it is a tumor well limited by a pseudo-capsule, which pushes back and stretches the intra-renal cavities. 
Its content is most often mixed, solid with central liquid areas (due to differentiated, hemorrhagic and / or necrotic 
areas). Calcifications are rare (10%) amorphous or curvilinear, only one case found in our study. An extension in the 
pyelocaliciel cavities is rare but possible, in particular in the infant. Histologically, this tumor is composed of three 
lineages in varying proportions: Blastematous, Mesenchymal, and epithelial. Very differentiated forms are observed, 
either on the purely solid mesenchymal side: fetal rhabdomyomatous form or on the epithelial side: partially 
differentiated cystic nephroblastoma [1,6]. 

4.3. Evolution 

The development of this tumor is very rapid, it is usually very large at the time of diagnosis, usually measuring more 
than 5 to 10 cm [1,7,19]. The largest volume in our study was 112 cm long axis. It is a fragile tumor that can bleed and 
rupture in the retro peritoneum, or even in the peritoneal cavity.  

4.4. Extension: [2,7,8] 

Its extension is mainly vascular with a risk of thrombosis of the renal vein then of the vena cava in 5 to 10%, or even 
intra-cardiac extension and pulmonary emboli not found in our study. Its haematogenous dissemination is mainly 
pulmonary (10-15%). Retroperitoneal lymphadenopathy is rare (only one case in our study), as are extra pulmonary 
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metastases (liver: 15%, bone: 0.8%). 3 to 7% have an anaplastic component, rare before two years, more frequent in 
black subjects; these forms are classified as "high grade" when anaplasia is diffuse because they are readily bilateral and 
metastatic. The stage of the tumor depends on the surgical and pathological findings:  

 Stage I: The tumor is limited to the kidney and resection was complete.  
 Stage II: The kidney capsule is crossed, but the excision is microscopically complete;  
 Stage III: Presence of an intra-abdominal tumor residue postoperatively or an intraoperative rupture or 

presence of peritoneal metastases or lymphadenopathy distant from the renal pedicle  
 Stage IV: Presence of hematogenous metastases; - Stage V: When the tumor is bilateral.  

4.5. Treatment: [2, 7, 8,9] 

It is currently based on preoperative tumor reduction chemotherapy which facilitates excision and reduces the local 
stage, followed by an enlarged total nephro-ureterectomy. On the other hand, the surgery will be partial and 
“economical” for bilateral tumors or on predisposing grounds. The modalities of post-operative chemotherapy depend 
on the stage and the histological type. Local radiotherapy is performed in case of lymph node invasion or local residue. 
Residual pulmonary metastases are subject to multiple excisions supplemented with the need for irradiation when they 
appear to be still histologically vivid. P- This is excellent for localized stages (96% survival at six years for stages I, stages 
II: 93%, stages III: 83%). stages IV and V have a 65% survival at six years.  

4.6. Exploration techniques 

Imaging occupies an essential place in establishing the initial assessment and tissue characterization of kidney tumors 
in general and nephroblastoma in particular, thus allowing an early diagnostic approach and management. However, 
the differential diagnosis with other kidney tumors can be tricky, due to non-specificity of clinical and radiological signs.  

4.7. Ultrasound and Doppler ultrasound: [1, 9,10, 11] 

The radiological exploration of kidney tumors in children in general and nephroblastoma in particular is primarily based 
on ultrasound coupled with Doppler. It can confirm the renal origin of an abdominal mass by showing the sign of the 
spur. The latter results in an extension of the healthy renal parenchyma which gradually connects to the mass. Color 
Doppler is very useful in distinguishing healthy, well-vascularized renal parenchyma from the lesser mass that is 
analyzed. In addition, ultrasound makes it possible to analyze the structure of the mass (cystic, solid, or mixed), to 
evaluate the initial tumor volume, to carry out a locoregional extension assessment, to the renal veins and to the inferior 
vena cava. even at the right atrium. The exploration of the contralateral kidney is essential in the search for bilateral 
forms, renal malformations which would modify the therapeutic course. Use a probe suitable for the child's age: 5, 7.5, 
10 Mhz. Fasting is not necessary in children.  

4.8. CT (Tomodensitometry) 

CT is the second-line examination for loco-regional and remote extension assessment, it allows a precise morphological 
study of the renal tumor syndrome to be carried out, but its major interest lies in the densitometric study before and 
after intravenous injection of contrast product [26]. Indeed, the healthy renal parenchyma taking the contrast is 
differentiated from the tumor which is slightly enhanced. If the mass is very large, the healthy renal parenchyma 
growing in contrast will be more easily identified (sign of the spur). We need a helical acquisition in axial sections with 
a passage without and with injection of iodinated PDC. The possibility of doing coronal and sagittal reconstructions.  

4.9. IVU (Intra Venous Urography) 

Has lost its interest since the advent of sectional imaging. She is looking for tumor mass syndrome. Post-CT urography 
has completely replaced classic intravenous urography which is no longer indicated in kidney tumors in children, 
particularly Wilms tumor. 

4.10. MRI (Magnetic Resonance Imaging) 

It is indicated if CT is contraindicated. Magnetic Resonance Imaging (MRI) provides better tissue characterization and 
accurate extension workup at the diagnostic stage and during monitoring. Given its very limited accessibility in our 
context, none of our patients had an MRI scan.  

4.11. Arteriography 

Arteriography is currently abandoned and is no longer used for diagnosis  
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4.12. Positive diagnosis [1, 2, 12,13]  

Cross-sectional imaging makes it possible to make a positive diagnosis of nephroblastoma by appreciating its structure, 
vascularization and volume. She attributed the mass to the kidney using the sign of the spur well individualized on CT 
and ultrasound. It also makes it possible to specify its headquarters and its reports.  

4.13. Extension assessment 

The aim of imaging is to search for thrombosis of the renal vein then for IVC (5 to 10%) in the form of an echogenic 
material on ultrasound, filling the vascular lumen, which may have a vascular flow in the color doppler with the same 
characteristics as the initial tumor [20,24,25]. CT is more sensitive by showing dense material and no vascular 
enhancement after injection of iodinated PDC. Imaging makes it possible to appreciate the intracardiac extension and 
to look for pulmonary emboli in the form of nodules or well individualized pulmonary masses on the parenchymal 
windows. Hematogenous dissemination is mainly pulmonary (10-15%). Retroperitoneal ADP (only one case in our 
study), extra-pulmonary metastases are rare and not found in our study. CT better assesses the extent of the renal tumor 
process [13, 14.15,18,19]  

4.14. Monitoring 

It is based on the chest x-ray and on the abdomino-pelvic ultrasound looking for metastatic or local, retro and / or 
intraperitoneal recurrence. [2, 3,16,17] The pace of the exams is formal. The risk of contralateral metachronous 
recurrence is estimated at 1.5% in the event of a unilateral tumor, children aged less than 12 months at diagnosis and 
those with perilobarnephrogenic residues being the most at risk [20,21, 22, 23]. 

5. Conclusion 

Nephroblastoma is the most common tumor in children. Its prognosis is favorable if the diagnosis is early. The different 
imaging methods have an essential contribution in the diagnostic approach of the tumor, the establishment of the 
extension assessment, and the post-therapeutic monitoring hence the interest of cross-sectional imagery. Most 
frequently, monitoring is performed by ultrasound. 
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