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ABSTRACT
Aim: Renal tumors in children are rare. Wilms’ tumor (WT) is the most common renal tumor in childhood. The aim of this 
study is to investigate the data on the demographic factors, treatment, and follow-up results of pediatric patients who were 
operated on for renal tumors and determine the factors affecting mortality.
Material and Method: Patients who were operated for renal tumor in our clinic in 2005-2020 were evaluated retrospectively. 
Age at diagnosis, gender, complaint, localization of the involved kidney, additional anomalies, tumor size, tru-cut biopsy 
performed, tumor stage, distant metastasis, applied treatments, pathology, treatment complications, and follow-up period 
were examined. 
Results: Of the 47 patients, 25 were female and 22 were male. The mean age was 45.46 (2–204) months. The tumor was located 
in the right in 21 cases, left in 23 cases and bilateral in three cases. The mean length of the tumor was 11.73 cm. At the time of 
diagnosis, there was metastasis in 15 cases (31.9%). While metastasis were the most common seen in lung (24.3%), bone-cell 
metastases were seen in clear cell carcinoma (33.3%) and brain metastases were seen in rhabdoid tumor (50%). Tru-cut biopsy 
was performed in 15 (31.9%) cases and biopsy was diagnostic in ten cases. Histopathologically, 41 cases had WT (87.23%), 
three cases were clear cell carcinoma (6.3%), two cases had anaplasia rhabdoid tumor (4.2%), and one case had metanephric 
adenoma. Relaps occured in nine cases (19.14%) during the follow-up period. Histopathologically, one case was a clear cell 
carcinoma, one case was a rhabdoid tumor, and seven cases were unilateral WT. The survival rate of our series was 89,4%. 
Conclusion: The most common renal tumor in childhood was WT. Surgery have no effect on survival; the most important 
survival factors were detecting the existence of rhabdoid tumors and anaplasia histopathologically. Therefore, during the follow-
up and treatment of renal tumors in childhood, pathological examination should be of primary importance and followed up 
with the pediatric oncologists.
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INTRODUCTION
Renal tumors in children constitute 6-7% of all childhood 
tumors and are rare. Such tumors are usually detected 
incidentally when the child is bathed by the parent when 
the mass is palped or during routine physical examination 
or screening of children with known clinical syndromes 
predisposed to renal disease (1). Wilms’ tumor (WT) 
is the most common renal tumor in childhood. Also, 
WT is the second most common intra-abdominal solid 
tumor after neuroblastoma in children. The mean age 
of diagnosis of WT is around 3 years;  it is common in 
children aged 1–4 years old (2). Other renal tumors are 

clear cell sarcoma of the kidney, congenital mesoblastic 
nephroma, cystic partially differentiated nephroblastoma, 
malignant rhabdoid tumor (MRT), renal cell carcinoma, 
renal medullary carcinoma, intrarenal neuroblastoma, 
and renal lymphoma (3). Although non-WT kidney 
tumors constitute 10% of childhood renal tumors, they 
have higher morbidity and mortality rates than WT (4). 
There is debate on and differences in the follow-up and 
treatment of these rare and heterogeneous tumors. For 
example, while cystic tumors have a good prognosis, 
malignant rhabdoid tumors have an aggressive course.
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This study aimed to investigate the data on the 
demographic factors, treatment, and follow-up results of 
pediatric patients who were operated on for renal tumors 
and determine the factors affecting mortality.

MATERIAL AND METHOD  
This study was approved by the 2. Clinical Researchs 
Ethics Committee of Ankara City Hospital, under 
number E2-21-436 and 10/13/2021 dated. All 
procedures were performed adhered to the ethical 
rules and the Helsinki Declaration of Principles. Data 
on 50 children who were treated for renal tumors at in 
our hospital between January 2005–January 2020 were 
retrospectively analyzed from the hospital computer 
records and files. Three cases were excluded from 
the study because they were operated on in another 
hospital. The cases were evaluated in terms of age 
at diagnosis, gender, complaint, localization of the 
involved kidney, additional anomalies, tumor size, tru-
cut biopsy performed, tumor stage, distant metastasis, 
applied treatments, pathology, treatment complications, 
and follow-up period. In all cases; tru-cut biopsy, 
neoadjuvant chemotherapy, timing of surgery, and 
subsequent treatment requirement were decided within 
TPOG protocols in the pediatric oncology council, 
which consists of a pediatric surgeon-oncologist-
radiologist-radiation oncologist, and pathologist.

RESULTS
A total of 47 children, 25 girls and 22 boys, who were 
operated on in our clinic for renal tumors were included 
in the study. The mean age of diagnosis of the cases was 
45.46 (2–204) months. The mean age at diagnosis of the 
41 patients with WT was 48.8 (2–204) months. The mean 
age of those with non-WT was 34 (4–60) months. The 

tumors were located on the left side in 23 cases, on the 
right in 21 cases, and bilaterally in three cases. Congenital 
anomalies, including Beckwith-Wiedeman syndrome (in 
one case), Ochoa syndrome (one case), and chromosomal 
breakage syndrome (one case), were detected.

The oncology council decided to perform a tru-cut biopsy 
for diagnosis in 15 (31,9%) of the cases.  The tru-cut 
biopsy results were reported as consistent with necrosis 
in five cases, diagnostic in ten cases, WT in eight cases, 
clear cell carcinoma in one case, and rhabdoid tumor in 
one case. Based on the treatment plans of the oncology 
council, surgery was performed in 32 (68.08%) cases after 
neoadjuvant chemotherapy while surgery was performed 
initially in 15 (31,9%) cases. Neoadjuvant chemotherapy 
procedure was vincristine and dactinomycin for 4 
weeks in patients without metastasis, and vincristine, 
dactinomycin and doxorubicin for 6 weeks in patients with 
metastasis. Total nephroureterectomy was performed in 
38 cases with unilateral tumors; Lymph node dissection 
was performed in 12 cases. The mean length of the tumor 
was 11.73 cm (4–20 cm). The dimensions of bilaterally 
located tumors and the surgery performed are also 
shown (Table 1).

The most common tumor was WT with 41 cases. Other 
pathological diagnoses were clear cell carcinoma in three 
cases, rhabdoid tumor in two cases, and metanephric 
adenoma in one case. Anaplasia was observed in five 
patients with WT (Table 2). 

The pathology results showed favorable histology in 37 
cases (78.72%) and unfavorable histology in 10 cases 
(21.27%). Distant metastases were detected in 15 cases 
(27.6%) at time of diagnosis and the cases were considered 
as stage IV according to the TPOG staging. The organs 
with metastases and their pathological diagnoses are 
shown in Table 3.

Table 1.  The datas of bilateral WT
Bilateral Wilms’ 
Tumor Case Tumor size (cm) Neodajuvant 

chemotherapy
Distant 
metastasisorgan Surgery Follow-up

First Case
One- year-old girl

Right: 9 cm
Left: 4.5 cm Performed None Bilateral mass excision 6 month CT RT

Recovered

Second Case
3-year- old boy

Right: 3.5 cm
Left: 7.5 cm Performed Lung

Right kidney 
Mass excision
Left kidney total nephrectomy

6 month CT RT
Recovered

Third Case
3.5-year-old girl

Right: 1.5 cm
Left:   10 cm Performed None

Right kidney wedge resection
Left kidney 
Total nephrectomy 

6 month CT RT
Relapse

Table 2. The mortality according to histopathological diagnoses
Tumor n (%) Mean age G/B Recover Relapse           Ex
Wilms tumor 41 (87.23%) 4.06 years 21/20 34 7 3 (7.3 %)
Clear cell carcinoma 3 (6.38%) 2.8 years 2/1 1 1 -
Rhabdoid tumor 2 (4.25%) 0.9 years 2/0 - 1 2 (100%)
Metanephric adenoma 1 (2.12%) 1.25 years 0/1 1 - -
Total 47 3.78 years 25/22 36 (76.5%) 9 (19.1%) 5 (10.6%)
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While the most common lung metastasis (24,3%) was 
seen in WTs, bone metastasis (33.3%) was evident in 
clear cell carcinoma, while lung and combined brain 
metastasis were evident in rhabdoid tumors (50%).

Bilateral WT were detected in three cases. Demographic 
data, treatments, histopathological diagnoses, and 
follow-up processes of the cases are shown in the table 
1. The mean age of patients with bilateral WT was 2.5 
(1–3.5) years; two females (66%) and one male (33%).

The mean follow-up period of the cases was 48 (4–65) 
months. During the follow-up period, relapse developed 
in nine cases (19.14%). Histopathologically, one case 
was a clear cell carcinoma, one case was a rhabdoid 
tumor, and seven cases were unilateral WT. Six cases 
were unfavorable and three cases were favorable. In the 
treatment of relapsed tumors, reoperation and excision 
of the mass were performed in five cases. Chemotherapy 
was performed in four cases. Three (33.3%) of the patients 
died in the treatment process. 

Chemotherapy was performed in the cases for an average 
of 7.8 (4–12) months post-op. In the postoperative 
period, 40% of the cases were administrated Vincristine 
+ Actinomycin-D + Doxurabucin, 60% of them were 
administrated Vincristine + Actinomycin. Radiotherapy 
was administered in addition to post-op chemotherapy 
in 20 cases.

Five patients died in our study. Two had rhabdoid tumors, 
two had stage IV anaplasic WT, and the other had a 
stage III relapsed WT. The mortality rates according to 
histopathological diagnoses are shown in Table 2. The 
5-year surveillance of the cases in our series was 89.3%.

DISCUSSION
Renal tumors are among the most common malignant 
solid tumors in children, accounting for 5%–6% of all 
malignant childhood tumors, with WT being the most 
common renal malignancy (5). In this study, as per the 
literature, we observed that 87.23 % of our cases received 

a diagnosis of WT, followed by clear cell sarcoma of the 
kidney (CCSK) (6.38%), malignant rhabdoid tumor of the 
kidney (MRT) (4.25%), and metanephric adeoma (2.12%).

In the literature, synchronous or metachronous bilateral 
WT rate was reported as 5–10% of children with WT (6). 
In our study, bilateral synchronous WT were detected at a 
rate of 8.5 %, which was in accordance with the literature.

While renal tumors are common in boys in European 
studies, they are also frequently seen in girls in National 
Wilms Tumor Study Group (NWTS)  (7). In our study, 
we found that the female/male ratio was 1.13:1. In the 
National WT study of the Turkish Pediatric Oncology 
Group (TPOG), the median age of patients was 3 years 
(8). The mean age at diagnosis of the patients in our 
study was 45.84 months (2–204 months). The mean age 
at diagnosis of 38 patients with WT was 48.8 months (2–
204 months). The mean age of non-WT patients was 25 
months (4–60 months). Although it has been reported in 
the literature that the mean age of non-WT patients tends 
to be higher, the mean age of patients with a diagnosis of 
WT was found to be statistically higher than those with 
a diagnosis of non-WT in our study. (p=0.04) (9) (10).

WAGR (WT, aniridia, genitourinary anomalies, and 
mental retardation), Denys-Drash syndrome, and 
Beckwith-Wiedemann syndrome may be associated in 
5–10 % of cases with WT (11) (12). In our study, one 
patient with WT (2.6%) had Beckwith-Wiedemann 
syndrome. Also, we observed one case of Ochoa 
syndrome, which was seen for the first time in the 
literature and previously reported by Emir et al. (13), 
and one case of chromosomal breakage syndromes (WT 
together with hepatocellular carcinoma).

Different methods are preferred in Europe and 
America for the treatment of childhood renal tumors. 
While preoperative chemotherapy is preferred by 
The International Society of Paediatric Oncology 
(SIOP) protocol in Europe, initial surgery followed by 
chemotherapy are prefered by the COG protocol in the 
USA. The aim of pre-surgical chemotherapy in SIOP is 
to prevent the spread of peritoneal cancer and reduce 
the stage of the disease (14). No differences in the overall 
survival rates for the SIOP and COG approaches were 
evident (15). In our study, the SIOP protocol was applied 
to 32 cases (68.08%) by performing a tru-cut biopsy 
and pre-op chemotherapy, while the COG protocol was 
applied to 15 cases (31.9%) by performing surgery first. 

In bilateral WT  patients, preoperative chemotherapy 
has the advantage of reducing tumor volume, and the 
treatment response may provide a valuable prognostic 
indicator. (16) In our study, in accordance with the 
literature, neoadjuvant chemotherapy was given to all 
patients with bilateral WT. 

Table 3.  The pathological diagnoses of tumors, metastase and 
tumor stage according to pathology
Pathological 
diagnosis Distant metastasis Tumor stage

Wilms’ tumor 
(n= 41) 

Lung (n=10)
Lung and Liver (n=2)
Brain (n=1)

Stage I: 7 patient  (17.07%)
Stage II: 16 patient (39.02 %)
Stage III: 4 patient   (9.7%)
Stage IV: 10 patient (24.3%)
Stage V: 4 patient (9.7%)

Clear Cell 
Carcinoma 
(n=3) Bone (n=1)

Stage I:  0
Stage II:  1 patient (33.3%)
Stage III:  1 patient (33.3%)
Stage IV: 1 patient    (33.3%)

Rhabdoid 
tumor (n=2) Brain and Lung (n=1) Stage III: 1 patient   

Stage IV: 1 patient
Metanephric adenoma (n=1) Stage 1: 1 patient
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The standard surgery in the SIOP and COG protocols 
for WT is open nephrectomy, whereas nephron-sparing 
surgery (NSS) has been recommended as the treatment 
of choice for bilateral WT (17). In our study, total open 
nephroureterectomy was performed in 38 cases. Lymph 
node dissection was performed in 12 cases. In two of the 
bilateral cases, NSS was performed on one kidney and 
total ureterenephrectomy on the other kidney. Bilateral 
NSS was performed in one case.

In developed countries, with the development of 
multimodal surgery, chemotherapy, and radiotherapy 
treatments for childhood kidney tumors, survival rates 
have increased up to 90% (7). Although most patients 
with WT survive, patients with relapsed and anaplastic 
histology WT have poor survival rates; fewer than 15% 
achieve durable survival (18).

Anaplasia is defined by the presence of polyploid atypical 
mitotic figures, a large nuclear size, and hyperchromasia 
(19). The stage of the disease and the histopathology of the 
tumor are the two main risk factors. In histopathological 
evaluation, a WT is classified into two histology groups: 
(i) good (favorable) and (ii) poor (unfavorable) according 
to the presence of anaplasia. The presence of anaplasia 
indicates that the tumor has a ‘poor histology’. Anaplasia 
is seen in 5–10% of cases. Anaplasia refers to cellular 
resistance to treatment rather than a tendency towards 
metastasis or a poor treatment course for the tumor and 
is considered a predictor of a poor prognosis (20).

The present overall relapse rate was 14% with an overall 
post-relapse survival rate of 44% (20). In our study, the 
relapse rate was 19.5%. Although the relapse rate was 
higher than reported in the literature, the post-relapse 
survival rate was 66%. The most significant risk factor 
for relapse was unfavorable WT histology. In studies 
with larger series, the recurrence rate was 15% in patients 
with a favorable WT histology and 50% in patients 
with anaplastic WT (19) (21). In our study, we found a 
recurrence rate of 8.1% in patients with a favorable WT 
histology and a recurrence rate of 60% in patients with 
anaplastic WT.

It has been reported that tumor stage is a critical 
prognostic factor (22). In our study, of the four patients 
who did not survive, two had stage III tumors and two 
had stage IV tumors.  

WT most commonly metastasizes to the lungs, regional 
lymph nodes and liver, and less commonly to the brain 
and bone (23-25). 80% of hematogenous metastases 
occur in the lungs or the liver alone or together with the 
lungs in 15% of patients (24). In our study, similar to the 
literature, we found that metastases of WT cases were 
most common in the lungs with 76.9%.

Clear cell sarcoma of the kidney (clear cell sarcoma) is the 
second most common kidney tumor.  It is usually seen 
in boys aged 3–5 years. Metastases are most commonly 
found in the lungs and bones. In previous studies, it was 
determined that the 1–10 year surveillance rate was 57-
83%. In our study, the 5-year surveillance of three cases 
with clear cell sarcoma was 100%.

Malignant rhabdoid tumors of the kidney are malignant 
tumors that are most commonly located in the kidneys 
and/or brain, and are usually seen in infants and young 
children, with a frequency of 2% of all cancer types. A 
brain tumor is seen together with a kidney tumor. Despite 
treatment, there is a poor prognosis for his type of tumor: 
the mortality rate is 80%, and the cure rate is low (3). 
Similar to the literature, the two rhabdoid tumor cases 
we detected in our data were seen in children under the 
age of one in whom brain metastases were detected; the 
mortality rate was 100%.

Despite its merits, the present study has two main 
limitations. First, as in all retrospective studies, our study 
was dependant on secondary data, which may have been 
subject to biases or errors in collection. Second, the 
present study was single-centered and featured a short 
post-op follow-up period. 

CONCLUSION
The results showed that most common renal tumor in 
childhood was WT, which was similar to the findings in 
the literature. Surgical procedure appeared to have no 
effect on survival; the most important survival factors were 
detecting the existence of rhabdoid tumors and anaplasia 
histopathologically. Therefore, during the follow-up and 
treatment of renal tumors in childhood, pathological 
examination should be of primarary importance and 
followed up with the pediatric oncologists. 
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