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ABSTRACT 

Wilms’ tumour (nephroblastoma) is the most common malignant tumour of kidney in children and one 
of the 2 most common solid tumours located outside of the central nervous system. Nephroblastoma has 
a very good prognosis, but some histological types like blastemal-type require qualification to a high-risk 
group and intensification of treatment. We present the cases of 3 children diagnosed with nephroblastoma, 
blastemal-type. The first girl’s treatment was unsuccessful, as there were 4 cancer recurrences. The second girl 
had primarily metachronous form of nephroblastoma, but during recurrence the blastemal-type was diag-
nosed. Despite intensive treatment, it ended with failure. The third girl had a tumour in the left kidney, which 
was transformed from the bilateral nephroblastomatosis. She remains in remission; the therapy ended on 
February 2018.
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INTRODUCTION

Renal tumours comprise 6-8% of childhood cancers, 
with nephroblastoma (Wilms’ tumour) being the most 
common. It usually affects children between 2 and 5 years 
old, equally boys and girls. It develops from the remains 
of embryonic nephrogenic tissue, usually due to the dam-
age of suppressor genes, which are responsible for regula-
tion of cell growth, proliferation, and differentiation [1]. 
Currently survival from nephroblastoma exceeds 90% at 
5 years due to the increased understanding of the biolo-
gy of this tumour and improved treatment protocols [2]. 
There are 2 main Wilms’ tumour treatment strategies: 
the SIOP (International Society of Paediatric Oncology) 

protocol used in Europe, and the NWTS/COG (National 
Wilms’ Tumour Study/ Children’s Oncology Group) pro-
tocol from the United States of America. The essential dif-
ference between the protocols is the use of preoperative 
chemotherapy in the SIOP protocol, compared to upfront 
surgery in the NWTS protocol [3]. The beneficial effects 
of preoperative chemotherapy are reduction of tumour 
size and prevention of intraoperative spillage of the tu-
mour [3]. In our article we will mainly focus on the SIOP 
protocol because in the presented cases this type of pro-
tocol was used in the treatment. According to the SIOP 
protocol the clinical stage of Wilms’ tumour is deter-
mined after preoperative chemotherapy and subsequent 
nephrectomy. The clinical classification has 5 stages: I-III) 
clinically localized disease, IV) hematogenous metastases 
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or lymph node metastases outside the abdominopelvic re-
gion, and V) bilateral Wilms tumour [4]. 

Microscopic structure of nephroblastoma is associat-
ed with prognosis, and it us allows to distinguish 3 groups 
of tumours according to their malignancy: 1) low-risk 
group, which includes cystic partially differentiated and 
completely necrotic nephroblastoma; 2) intermediate-risk 
group – epithelial, stromal, mixed, regressive types and 
nephroblastoma with focal anaplasia; and 3) high-risk 
group – blastemal type, nephroblastoma with diffuse 
anaplasia [4].

The following article describes various courses of dis-
ease in 3 cases diagnosed primarily or during recurrence 
as blastemal-type Wilms’ tumours.

PATIENT CASE STUDY NO. 1

A 5-year-old girl was admitted to the Paediatric Hae-
matology and Oncology Department of Clinical Hospi-
tal No. 1 in Zabrze with the suspicion of Wilms’ tumour. 
The girl’s parents had noticed the elevation and asymme-
try of the abdominal wall and reported their concerns to 
their general practitioner, who ordered an ambulatory 
ultrasound test of the abdominal cavity, which revealed 
the presence of an oval tumour about 10 cm in diame-
ter in the left upper quadrant. The girl was immediately 
transferred with an initial diagnosis of Wilms’ tumour 
to our department. On admission there were no oth-
er symptoms suggesting disease. Abdominal and pelvic 
CT showed a tumour of size 11.5 cm × 10 cm × 9 cm 
with no radiological signs of infiltration of neighbouring 
structures. Lung metastases were ruled out on imaging 
studies. A 4-week preoperative chemotherapy (vincris-
tine, actinomycin D) was initiated according to the SIOP 
2001/2006 protocol, then left-sided nephrectomy was 
performed; resection of the tumour was radical. The his-
topathological examination showed nephroblastoma, 
blastemal-type – a high-risk tumour. The case was cate-
gorized as clinical stage I. 27-week postoperative chemo-
therapy was performed with the use of actinomycin D,  
vincristine, and doxorubicin. Due to the drug-induced 
polyneuropathy: gait disturbance, bilateral eyelid droop-
ing, double vision, the dose of vincristine was reduced to 
2/3. As a result neurological symptoms were significantly 
reduced. In addition, chemotherapy was complicated by 
renal tubular acidosis. Post-treatment imaging tests con-
firmed remission of the primary disease. After 2 months, 
a local recurrence was diagnosed – the control CT test 
of the abdominal cavity revealed a hypodense mass lesion 
measuring up to 1.4 cm × 1.6 cm in the paraaortic region, 
below the left renal artery stump. During the next proce-
dure the tumour was removed, and a histopathological 
examination confirmed the previous diagnosis. The sur-
gery was additionally complicated by the obstruction 
of the gastrointestinal tract, which required reoperation 
during which the intestine was released from the adhe-

sions. Second-line chemotherapy was introduced: 2 cy-
cles of CCE (cisplatin, cyclophosphamide, etoposide) 
and 2 cycles of ICE (ifosfamide, carboplatin, etoposide) 
according to the SIOP 2001/2006 protocol, followed by 
abdominal and pelvic radiotherapy. The child underwent 
a haematopoietic cell mobilization procedure to secure 
the material for possible autograft. Then, the autotrans-
plantation had to be postponed due to severe long-lasting 
bone marrow aplasia and Fanconi syndrome, both caused 
by the current chemotherapy. The second recurrence was 
detected after 6 months. The abdominal CT scan revealed 
a tumour measuring 4.6 cm × 2.1 cm × 3.8 cm located 
in the retroperitoneal space near the tumour bed and 
closely abutting the spleen. The tumour and the spleen’s 
inferior pole were removed; radicality of the resection was 
doubtful. The initiated treatment included preoperative 
chemotherapy for disseminated disease, according to 
the SIOP 2001/2006 protocol. Autologous stem cell trans-
plantation was planned. After 2 weeks, due to the toxic-
ity of the chemotherapy (prolonged aplasia, worsening 
of renal tubular acidosis) the treatment was discontinued. 
After stabilization of the girl’s clinical condition, an au-
tologous stem-cell transplantation procedure was per-
formed. The autograft was complicated by severe side ef-
fects and veno-occlusive disease (VOD). After 4 months, 
the third recurrence occurred. MRI of the abdominal cav-
ity showed a solid mass lesion measuring 5.5 cm × 4.5 cm 
× 3 cm in Douglas’ pouch, which was removed surgically. 
Another attempt was made on chemotherapy with irino-
tecan and dacarbazine and irradiation of the abdominal 
cavity and pelvis, with a dose limitation due to previous 
radiotherapy. Two months after the surgery, a fourth re-
currence was detected – a tumour in the area of the liver. 
The girl was qualified for palliative treatment. She died 
3 years after the first diagnosis. Apart from the last re-
currence, all the previous relapses were confirmed to be 
Wilms’ tumours by histopathological examination.

PATIENT CASE STUDY NO. 2

A 9-year-old girl was admitted to the Paediatric Hae-
matology and Oncology Department of Clinical Hospital 
No. 1 in Zabrze due to recurrence of Wilms’ tumour. She 
was previously treated in another hospital in 2002 due 
to a right kidney nephroblastoma, stage IV (with lung 
metastases), an intermediate-risk group; after treatment 
consisting of chemotherapy and surgery the patient was 
in remission. Five years after the end of the initial treat-
ment the parents were concerned about an increased cir-
cumference of girl’s abdomen, and she was admitted to 
local Paediatric Surgery Department. Suspicion of Wilms’ 
tumour recurrence was made by a paediatric surgeon by 
ultrasound test and the girl was immediately referred 
to our department. On admission the child manifested 
the following symptoms: constipation, abdominal pain, 
and protuberant abdomen. The abdominal and pelvic CT 
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test showed a solid mass of the left kidney (size of 16 cm 
× 11 cm × 10 cm), which was compressing the spleen and 
pancreas and modelling the intestine. Lung metastases 
was ruled out in imaging studies. Preoperative chemo-
therapy was initiated according to the SIOP 2001/2006 
protocol. The treatment was additionally complicated by 
acute cholecystitis, pancreatitis, and Horner syndrome. 
Kidney-sparing surgery was postponed due to unsatis-
factory tumour mass reduction after 4 weeks. Therefore, 
chemotherapy with vincristine and actinomycin D was 
continued, the dose of vincristine was reduced to 2/3 due 
to the intensification of drug-induced polyneuropathy 
(steppage gait, decreased muscular force in the lower 
limbs). The control imaging tests showed no significant 
improvement. The second-line chemotherapy was initi-
ated according to the SIOP 2001/2006 protocol: 2 cycles 
of CCE (cisplatin, cyclophosphamide, etoposide). The tu-
mour size was reduced to 4.6 cm × 2.3 cm × 8.3 cm. After 
the chemotherapy the tumour was resected, unfortunate-
ly incompletely. After the procedure a histopathological 
examination confirmed the recurrence of nephroblas-
toma, the type with stroma dominance – intermediate 
risk. The patient underwent irradiation on the tumour 
bed. Then postoperative chemotherapy was applied as 
a treatment for clinical stage III, intermediate-risk group 
(vincristine, actinomycin D, doxorubicin). Six months 
after the surgery, the imaging tests showed up a sol-
id mass in the pelvis, measuring up to 4.0 cm × 3.9 cm  
× 4.6 cm, modelling the urinary tract. Second-line thera-
py was introduced: pre-operative 2 cycles of ICE (ifosfa-
mide, carboplatin, etoposide) and another 2 cycles after 
the surgery. The histopathological examination revealed 
a blastemal-type nephroblastoma. Four months later, 
imaging tests showed progression of the disease. The ab-
dominal and pelvic MRI showed the presence of 3 tu-
mours: the first one in the left kidney measuring 6 cm 
× 7.2 cm, infiltrating the ureter, the second one between 
the spleen and superior pole of the left kidney measur-
ing 7.2 × 5.3 cm, and the third tumour located under 
the spleen measuring 8 cm × 5.6 cm. Also several en-
larged lymph nodes were observed. ICE chemotherapy 
(ifosfamide, carboplatin, and etoposide) was continued, 
additionally combined with topotecan. Symptoms of en-
cephalopathy appeared after the first dose of topotec-
an. Brain scans showed no abnormalities. The girl was 
transferred to a different oncologic hospital, for further 
surgical treatment on the parents’ request. The child died 
before the planned surgery, 1.5 years after the first Wilms’ 
tumour recurrence.

PATIENT CASE STUDY NO. 3

An 18-month-old girl was transferred from a local 
hospital to the Paediatric Haematology and Oncology 
Department of Clinical Hospital No. 1 in Zabrze due 
to a left kidney tumour. The pathological structure was 

found during the abdominal ultrasound examination, 
performed because of gastroenteritis. There were no 
alarming symptoms indicated an existing tumour, and 
the physical examination did not reveal any abnormal-
ities. Abdominal and pelvic CT tests performed in our 
department confirmed a pathological solid mass mea-
suring up to 5 cm × 4.9 cm × 4.4 cm in the inferior pole 
of the left kidney, and the test also showed bilateral fea-
tures of nephroblastomatosis, with a majority on the left 
side. Wilms’ tumour of the left kidney was diagnosed 
on the basis of bilateral nephroblastomatosis. Genetic 
testing ruled out the mutation of the WT1 gene. Lung 
metastases was ruled out in imaging studies. Preopera-
tive chemotherapy was initiated according to the SIOP 
2001/2006 protocol, followed by left-sided nephrectomy; 
resection of the tumour was radical. After the procedure 
a histopathological examination revealed nephroblasto-
ma, blastemal-type, high-risk group. In addition, a few 
nephroblastomatosis centres were found in the removed 
kidney. Twenty-seven-week postoperative chemother-
apy was continued according to the treatment protocol 
for the clinical Stage I, high-risk group. After the che-
motherapy the cycle control examinations confirmed 
the presence of remission of the disease. Then, treatment 
of the nephroblastomatosis was initiated according to 
the SIOP 2001/2006 protocol (vincristine and actinomy-
cin D - every 4 weeks within the period of 12 months). 
Cardiologic consultation during chemotherapy showed 
left ventricular dilatation and minimal tricuspid regurgi-
tation, which was not previously observed and required 
further control. Nevertheless, there were no significant 
complications of the treatment. Currently, the girl has re-
mained in remission for 36 months since the end of treat-
ment.

DISCUSSION

Increased intensity of postoperative treatment in 
blastemal-type of nephroblastoma in SIOP 2001/2006 
protocol improved outcomes in comparison to SIOP 
93-01 protocol: 5-year event-free survival (EFS) of 80% 
compared to 67% and overall survival (OS) of 88% com-
pared to 67%, but still this histological type of tumour 
has a worse prognosis than the other types [5]. Blaste-
mal-type tumour consists of over 66% of blastemal cells 
in a tumour with more than 33% of cells viable [4]. Blas-
temal cells respond poorly to treatment, which is associ-
ated with greater risk of recurrence and lower EFS and OS 
rates [6-8]. In this article we presented 3 cases of patients 
diagnosed with blastemal-type Wilms’ tumours. All his-
topathological examinations were confirmed by the refer-
enced pathologist. WT1 gene mutation was ruled out only 
in one presented case, and there were no genetic exam-
inations of tumour tissue. Only 1 girl remains in remis-
sion, in the other 2 cases the course of the treatment was 
complicated with recurrences, and intensive treatment 
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gave many side effects and ended with failure. Data from 
Southern and Eastern Europe state that high-risk or unfa-
vourable histology cases have 2.3 times higher relapse rate 
and 5.6 times higher respective death rate than low and 
intermediate risk groups or favourable histology cases [6]. 

In a Chinese retrospective study including patients 
treated according to the COG protocol the recurrence 
rate was 45.5% in blastemal-type Wilms’ tumour, while 
EFS and OS were 54.5% and 68.2%, respectively [7]. In 
the COG protocol there are only 2 histological types: 
with favourable histology and with unfavourable histolo-
gy indicating presence of anaplasia [7]. Blastemal-type is 
classified as favourable histology and is not considered as 
a high-risk factor, in contrast to the SIOP protocol [7]. In 
a Japanese study the 5-year overall survival (OS) in blas-
temal-type was 65.4%, in mixed type it was 90.1%, in ep-
ithelial type it was 100%, and in mesenchymal type it was 
93.3% [8]. Patients were treated according to the JWiTS 
(Japanese Wilms’ Tumour Study) protocol based on 
the NWTS-5 regimen consisting of initial radical oper-
ation followed by adjuvant chemotherapy and radiother-
apy [8]. In contrast, in another Japanese study that used 
the same JWiTS protocol in the treatment, there were 
no significant difference in 10-year relapse-free survival 
(RFS) and OS (78.8% vs. 84.5%, p = 0.201) between blas-
temal-type and non-blastemal Wilms’ tumour [9]. Two 
of the presented studies from countries outside Europe 
suggest the necessity of blastemal-type extraction from 
the favourable histology group and modification of treat-
ment in this group [7, 8].

SIOP 2001/2006 risk stratification uses clinical stage, 
histology, tumour volume, and responsiveness to initial 
chemotherapy [10]. A new protocol, UMBRELLA SIOP-
2016, validates new prognostic factors among, including 
blastemal tumour volume, and retrospective studies in-
dicate that approximately 20-50 mL of residual blastemal 
volume could be used as a potential stratifying biomarker, 
but there is a need to further confirm these results [4,11].

In one of the presented cases histological transfor-
mation of the was observed. The first histopathological 
examination revealed metachronous nephroblastoma, 
but after recurrence the blastemal-type Wilms’ tumour 
was detected. Metachronous nephroblastoma is rare and 
occurs only in 2-3% of cases [12]. 

The nephroblastomatosis described in the third 
case increases the risk of Wilms’ tumour development. 
Nephroblastomatosis is remaining embryonic renal tis-
sue, which can be the base for carcinogenesis in 35% 
of cases [13]. Nephroblastomatosis is also a risk fac-
tor of metachronous and bilateral form of Wilms’ tu-
mour [4, 14]. In the SIOP protocol nephroblastomatosis 
has an individual protocol for treatment [4]. In the third 
presented case nephroblastoma developed on the basis 
of the nephroblastomatosis. The tumour was diagnosed 
accidentally during a USG examination, which shortened 
the potential time of disease development. Histopatholog-

ical examination showed several centres of nephroblasto-
matosis in both kidneys, which can be qualified as small 
Wilms’ tumours. It is possible that early diagnosis kept 
the patient away from the development of the bilateral 
form of nephroblastoma. 

In the 2 presented cases we observed severe treat-
ment-related side-effects. The most common were vin-
cristine-related neurological complications: motor and 
sensory polyneuropathy in lower extremities, Horner 
syndrome, visual impairment, drooping eyelid, and en-
cephalopathy. One girl had Fanconi syndrome, which is 
often caused by the use of ifosfamide [15]. In this case 
Fanconi syndrome had occurred already during first 
line of chemotherapy; however, it escalated after ifosfa-
mide and cyclophosphamide application. Another rare 
complication observed was VOD after the haematopoi-
etic stem cell autotransplantation procedure. In a Dutch 
study on the group of 511 patients with nephroblastoma, 
the VOD was present in 8% of cases [16]. Vincristine and 
actinomycin D use is known as a possible risk factor for 
VOD development [17]. Another risk factor of VOD is 
radiotherapy of the liver region [18], which was probably 
the cause of the VOD in the presented case. Moreover, 
one of the girls developed left ventricle dilation and min-
imal tricuspid valve regurgitation, after the use of anth-
racyclines. 

CONCLUSIONS

Histological type of tumour has a significant im-
pact on the prognosis in nephroblastoma. In 2 patients 
the course of  the disease was tragic and treatment 
of the disease ended with failure.  The 3 cases presented 
in this manuscript confirm previous observations that 
blastemal-type Wilms’ tumour is associated with worse 
response to chemotherapy and high risk of treatment 
failure. 
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