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Article

ABSTRACT



Background: Data on renal tumors in children aged 7 
years and older are more limited than those available for 
younger children. In this older age group, patients more 
often present with heterogeneous clinical signs and 
symptoms and a higher proportion of uncommon 
histological subtypes, although nephroblastoma remains 
the most frequent diagnosis. This study aims to describe 
the epidemiological, clinical, and outcome profiles of renal 
tumors in older children.
 

Methodology: This is a retrospective descriptive study 
conducted over a period of 16 years, from January 1, 2006, 
to January 2022, in the Pediatric Hematology and 
Oncology Department of Rabat for renal tumors.



Results: During the study period, a total of 4,569 pediatric 
cancer cases were recorded, including 350 cases of renal 
tumors (7.6%), with 29 cases occurring in children aged 7 
years and older (8.2%). The median age was 8 years, with 
extremes ranging from 7 to 15 years. The sex ratio was 
0.75. The main reasons for consultation were abdominal dis-            

  



tension and pain. Lung metastasis was present in 40% of

renal tumor cases at initial presentation. Therapeutic 
management consisted of preoperative chemotherapy 
(except for 4 patients who were operated immediately), 
surgical treatment followed by postoperative 
chemotherapy in 25 patients, and radiotherapy in 19 
patients. Histology revealed 23 cases of nephroblastoma, 
4 cases of renal cell carcinoma, and 2 cases of clear cell 
sarcoma of the kidney. During follow-up, we noted 19 
cases of complete remission, 4 cases of tumor 
progression, 6 cases of relapse, 9 cases of death, and one 
patient was lost to follow-up.



Conclusion: This study demonstrates that among renal 
tumors in children aged 7 years and older, Wilms’ tumor is 
the most common histological type. However, in this age 
group, it is important to consider other histological 
diagnoses. The prognosis depends on several factors, 
hence the importance of early diagnosis.
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INTRODUCTION



Renal tumors represent one of the most common groups 
of solid tumors in children, accounting for approximately 7 
to 8% of all pediatric cancer cases. Various types of 
tumors, primarily malignant, are identified within this 
category . Older children more frequently present with 
multiple signs and symptoms and less common 
histopathologies, although nephroblastoma remains the 
most prevalent .



The treatment of malignant renal tumors is multimodal, 
involving surgery, chemotherapy, and radiotherapy to 
varying degrees depending on histology and stage. Two 
distinct approaches exist for the initial management of 
pediatric renal tumors. Most children in Europe receive 
preoperative chemotherapy according to the protocols of 
the International Society of Pediatric Oncology (SIOP) renal 
tumor study group. In North America, patients undergo 
initial surgery before chemotherapy administration, 
following the protocols of the National Wilms Tumor Study 
(NWTS) and the Children’s Oncology Group (COG). 
Although these two strategies differ in their initial 
treatment approach, they yield a similar overall survival 
(OS) rate of approximately 90% .



Available data on renal tumors in children aged 7 years and 
older are less frequent compared to those in younger 
children . This study aims to analyze the epidemiological, 
clinical, histological, and outcome characteristics of 
children diagnosed with renal tumors at age 7 or older and 
followed in the pediatric hematology and oncology 
department of the Children’s Hospital of Rabat.



Methodology



This is a retrospective descriptive study conducted over 16 
years (January 2006 – January 2022), involving a cohort 
of 29 children aged 7 years and older who were followed 
in the pediatric hematology and oncology department of 
the Children’s Hospital of Rabat (SHOP) for malignant renal 
tumors. Data were collected from medical records and 
hospital registries at SHOP Rabat.



Treatment was based on the GFA Nephro 2005 protocol, 
which is used in centers affiliated with the Groupe 
Francophone Africain d’Oncologie Pédiatrique (GFAOP) 
and follows the recommendations of the International 
Society of Pediatric Oncology (SIOP) for the therapeutic 
management of pediatric renal tumors.
 

The protocol primarily involves preoperative 
chemotherapy using a combination of two drugs 
(Vincristine and Actinomycin D), with the addition of 
Adriamycin in metastatic cases. The number of chemo-
therapy cycles ranges from 4 (for non-metastatic forms) to 6
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for metastatic forms), followed by surgery, and 
postoperative chemotherapy and/or radiotherapy adjusted 
according to histology and stage.
 

Results



During the study period, a total of 4,569 pediatric cancer 
cases were recorded, including 350 cases of renal tumors 
(7.6%), with 29 cases occurring in children aged 7 years 
and older (8.2%). The median age was 8 years (range: 7–
15 years). A slight female predominance was observed, 
with a sex ratio of 0.75. Familial consanguinity was noted in 
9 patients, and a family history of cancer in 8 patients. The 
time between the onset of clinical symptoms and 
diagnosis ranged from 6 days to 12 months, with a median 
delay of one month. The main reasons for consultation 
were abdominal distension and pain. Hematuria was 
reported in 5 patients. Clinical examination did not reveal 
any malformations or anomalies of the external genital 
organs. 



Imaging confirmed that all renal tumors were unilateral, 
located in the right kidney in 15 cases. It revealed the 
presence of inferior vena cava (IVC) thrombosis in 7 
patients, pulmonary metastases in 8 patients, hepatic 
metastases in 5 patients, and bone metastases in 2 
patients. Histological diagnosis was established via renal 
biopsy in 7 patients.



Therapeutic management included preoperative chemo-
therapy in 25 patients, resulting in tumor reduction in 18 
patients (72%), complete resolution of pulmonary 
metastases in 4 patients, and partial reduction in 3 
patients. Surgery consisted of extended total uretero-
nephrectomy in 26 patients and partial nephrectomy in 3 
patients. Four patients underwent immediate surgery: two 
due to compressive symptoms requiring urgent 
intervention, and two others for cystic lesions not 
warranting preoperative chemotherapy. Three of the four 
operated patients received postoperative chemotherapy. 



Histological analysis revealed 23 cases of nephroblastoma 
(blastemal in 10, regressive in 8, epithelial in 1, 
mesenchymal in 1, mixed in 2, and completely necrotic in 
1), four cases of renal cell carcinoma (clear cell in 2, 
papillary in 1, and MiTF translocation-associated 
carcinoma in 1), and two cases of clear cell sarcoma of the 
kidney.



Staging of nephroblastomas was performed according to 
the SIOP classification. Most patients had locally advanced 
disease: 1 case at stage I, 2 cases at stage II, 20 cases at 
stage III, and 8 cases at stage IV. No patients were 
classified as stage V.



Postoperative chemotherapy was selected based on stage
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and histological type. Seventeen patients received high-
risk chemotherapy, and 8 received intermediate-risk 
chemotherapy. Patients with renal cell carcinoma did not 
receive postoperative chemotherapy. Nineteen out of 25 
patients were irradiated (76%): 18 cases of locally 
advanced nephroblastoma (stage III per SIOP 
classification) were irradiated to the renal bed with total 
doses ranging from 10.5 Gy to 25.2 Gy (median: 15.2 Gy). 
Two patients with pulmonary metastases received lung 
irradiation at a dose of 12 Gy.



The histological types of irradiated nephroblastomas were: 
blastemal in 9 cases, regressive in 8 cases, and 
mesenchymal in 1 case.



Regarding renal sarcomas, one patient received 
postoperative irradiation to the renal bed at a dose of 25.2 
Gy, while the second could not be irradiated due to rapid 
disease progression.



During follow-up, complete remission was achieved in 16 
of the 23 nephroblastoma cases (69%). Seven deaths 
were recorded: five patients experienced pulmonary 
relapse, were treated with high-risk chemotherapy, but 
showed progression of pulmonary metastases and died 
from respiratory distress. Two other patients discontinued 
treatment during postoperative chemotherapy and died 
due to tumor progression.



Survival analysis showed an overall survival rate of 92.8% 
at 1 year, 73.5% at 3 years, and 68.6% at 5 years. Event-
free survival in our cohort was 79% at 1 year, and 68% at 
both 3 and 5 years.



Survival by histological type revealed a 100% 5-year 
survival for clear cell carcinoma cases, and for 
nephroblastoma cases: 93.1% at 1 year, 87% at 3 years, 
and 77.5% at 5 years (Figure 1).














Fig. 1 Survival Curve According to Histological Diagnosis



Multivariate analysis using the Cox regression model 
revealed that the sarcomatous histological type (HR = 287.8





Multivariate analysis using the Cox regression model 
revealed that the sarcomatous histological type (HR = 
287.8, p<0.001) was significantly associated with an 
increased risk of relapse. The regressive type showed a 
trend toward an increased risk (p=0.066), but did not 
reach statistical significance.



The presence of metastases increased the risk of relapse, 
though not significantly (p=0.184), possibly due to the low 
number of events.



The SIOP stage did not appear predictive in this model, 
likely due to the sample being heavily dominated by stage 
III, limiting the power of comparison.



Age was not statistically significant (p=0.145), but the 
trend suggested that younger children may have a slightly 
higher risk of relapse.



Discussion



Renal tumors account for between 3.2% and 11.1% of 
pediatric cancers worldwide, with notable ethnic 
variations. Wilms tumor (nephroblastoma) represents over 
90% of renal tumors in children aged 1 to 7 years and 
remains predominant even in older children, followed by 
renal cell carcinoma (RCC) and clear cell sarcoma of the 
kidney (CCSK) . From age 10, the incidence of RCC 
increases, becoming equivalent to that of Wilms tumor, 
and after age 12, RCC accounts for more than 50% of 
malignant renal tumors . A study conducted in the UK 
between 1950 and 2017 found that among children over 5 
years old, 75% of tumors were Wilms tumors, 10.7% RCC, 
and 0.9% CCSK . In our study, these proportions were 
79.2%, 13.8%, and 7%, respectively.



The median age at diagnosis of Wilms tumor is between 
36 and 40 months, with a peak at 3.5 years. 
Approximately 10% of cases occur after age 7 . A UK 
study reported a median age of 6 years in patients over 5 
years old , while in our series, the age ranged from 7 to 15 
years, with a median of 8 years.



RCC typically presents later than Wilms tumor, usually 
between ages 9 and 15, compared to a mean age of 3 years 
for Wilms tumor . A study reported a mean age of 16.7 
years for RCC patients, significantly higher than the 13.9 
years for Wilms tumor patients . In our study, the mean age 
was 8 years for Wilms tumor and 12 years for RCC.



For CCSK, the median age at presentation is similar to that 
of Wilms tumor, around 36 months, with frequent 
presentation between 18 and 54 months . In our series, 
the median age for CCSK was 9 years.
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Fig. 3 Diagram the overall flowchart of patient outcomes in the Cohort

The most typical presentation of Wilms tumor is an 
asymptomatic abdominal mass in a child in good general 
condition, reported in nearly all series with a frequency 
ranging from 57% to 95%. In contrast, up to 90% of RCC 
patients are symptomatic at diagnosis, most commonly 
presenting with abdominal pain (43%) or hematuria (37%). 
CCSK presents similarly to Wilms’ tumor. In our study, an 
abdominal mass was the presenting symptom in 72% of 
cases.
 

In our series, all renal tumors diagnosed in children aged 7 
years and older were unilateral, with 15 cases located in 
the right kidney. Pulmonary metastases were observed in 
8 cases (27%). A UK study in children over 5 years old 
found pulmonary metastases in 21% of cases and 16% of 
RCC cases at diagnosis, whereas in our series, 39% of 
Wilms tumor cases had pulmonary metastases at 
diagnosis, and none of the four RCC cases had pulmonary 
metastases . For CCSK, in the study by El Kababri et al. at 
the pediatric hematology and oncology department in 
Rabat, 1 out of 13 CCSK cases had pulmonary metastases 
at diagnosis; in our study, 1 out of 2 CCSK patients had 
pulmonary metastases .



Histopathological analysis confirmed Wilms tumor in 23 
cases (79%), RCC in 4 cases (14%), and CCSK in 2 cases 
(7%), consistent with literature data.



In our series, the majority of patients (87%) had stage 3 
tumors, followed by 9% at stage 2 and 4% at stage 1. In the
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24% stage 3, and 18% stage 2 . In the study by Mansfield et 
al., in children over 5 years old, 31.7% were stage 4, 25.3% 
stage 3, 21.5% stage 1, and 17.7% stage 3I .



According to the SIOP 2001 classification, our patients were 
categorized as high-risk in 56.5% of cases, intermediate-risk 
in 39.15%, and low-risk in 4.35%.



The treatment of pediatric renal tumors is multidisciplinary, 
involving varying combinations of chemotherapy, surgery, 
and radiotherapy. Cure rates have significantly improved, 
rising from 20% to 90% over the past four decades.



Two approaches exist for the initial management of pediatric 
renal tumors. COG protocols recommend upfront 
nephrectomy to obtain a precise histological diagnosis before 
initiating postoperative chemotherapy. In contrast, the SIOP-
RTSG (Renal Tumor Study Group) protocols favor 
preoperative chemotherapy to reduce the risk of tumor 
rupture, achieve more favorable staging, and incorporate 
histological response into postoperative risk stratification. 
Over the past 15 years, collaboration between SIOP-RTSG 
and COG has led to data sharing and the development of the 
UMBRELLA guidelines, launched in June 2019, for diagnosis 
and treatment. Histopathological analysis of the resected 
specimen confirms the diagnosis, determines the stage, and 
guides postoperative treatment, which may include 
chemotherapy and, when indicated, radiotherapy .



For Wilms’ tumor, the survival rate reaches approximately 95%.
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In our series, the 5-year survival rate was 77.5%, compared 
to 63% in the study of Popov et al. . Mansfield et al. found 
no significant survival difference by age, consistent with 
our findings . They also reported 19 relapses among 84 
cases (22.6%)  comparable to the 5 relapses among 23 
patients (22%) in our series. Popov et al. reported 16 
deaths (32%) , while we recorded 7 deaths (24%).



For RCC, Popov et al. reported a 40% survival rate (4/10), 
including 3 papillary carcinomas and 1 unclassified . 
Broecker et al. observed a 67% survival rate (4/6) . In our 
series, all four patients remain alive in continuous complete 
remission, corresponding to a 5-year survival rate of 100%.



For CCSK, the SIOP study (1987–1991) reported a 5-year 
overall survival of 88% among 28 patients treated with a 
four-drug chemotherapy regimen including doxorubicin . 
In our series, both CCSK cases resulted in death.



In our series, the SIOP stage did not show significant 
prognostic value. In the combined analysis of SIOP 93-01 
and SIOP 2001 studies, stage 3 patients had a higher risk 
of relapse compared to stage 1, but this difference lost 
statistical significance after adjusting for 1q gain or 
stratifying by relapse site in the SIOP 2001 cohort .



The presence of metastases at diagnosis increased the 
risk of relapse in our series, though not significantly. 
Currently, the response of metastatic disease to 
chemotherapy is considered a more relevant prognostic 
indicator than the mere presence of metastases. This has 
been demonstrated in stage 4 patients with isolated 
pulmonary metastases, where rapid and complete 
responders have significantly better outcomes than slow 
or incomplete responder .



Furthermore, Weirich et al. reported that completely 
necrotic, stromal, or epithelial Wilms tumors were 
associated with better prognosis than regressive, mixed, or 
blastemal types , consistent with our observations.



Numerous prognostic risk factors have been identified in the 
literature: older age, advanced tumor stage, lymph node 
involvement, unfavorable histology, residual tumor, relapse, 
and certain molecular markers, particularly 1q gain and 
tumor volume >500 mL, have all been associated with 
poorer prognosis .



Conclusion



Wilms’ tumor remains the most common renal malignancy 
in children, including those over the age of 7. However, the 
significant proportion of non-Wilms tumors highlights the 
histological heterogeneity of these neoplasms and the com-
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plexity of their management. These non-Wilms forms, 
often diagnosed at an advanced stage and associated 
with a less favorable therapeutic response, confirm their 
overall poorer prognosis compared to classic Wilms tumor.



Early diagnosis, precise histological characterization, 
access to appropriate surgery, chemotherapy based on 
standardized protocols such as GFA Nephro 2005, and 
radiotherapy when indicated, constitute the pillars of 
effective multimodal treatment. These elements align with 
international recommendations, particularly those of the 
World Health Organization, which advocates for early 
detection and equitable access to optimized treatments 
for pediatric cancers.



In the Moroccan context, and more broadly in resource-
limited countries, strengthening diagnostic capabilities, 
disseminating validated therapeutic protocols, and 
ensuring continuous training of multidisciplinary teams are 
top priorities. Improving infrastructure, ensuring access to 
essential medications, and networking specialized centers 
will help reduce disparities in access to care and improve 
survival rates among children with malignant renal tumors.



Cell resting for 18–24 hours is essential for accurate 
quantification of virus-specific T-lymphocytes in CD45RA-
depleted donor products. Long-term cryopreservation 
significantly reduces VST functionality, although partial 
restoration is possible. ELISpot analysis is recommended 
prior to clinical use of thawed products.
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