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Abstract
Wilms’ tumor or nephroblastoma is the most common malignant tumor stemming from kidney cells and second 
only to neuroblastoma when it comes to extracranial solid tumors in children. The results of nephroblastoma 
treatment are a perfect example of therapeutic success resulting from an interdisciplinary approach to the prob-
lem and the cooperation of pediatric surgeons, pediatric oncologists, pathologists, radiologists and radiotherapists 
leading to precise diagnoses and the selection of the optimal treatment. At the end of the sixties, international 
research teams began studying the best treatment for this tumor in children. In Europe, it was the International 
Society of Paediatric Oncology (SIOP), which has used the working name SIOP – RTSG (Renal Tumor Study 
Group – Group for the Study of Kidney tumors) since 2008 and in North America NWTS (National Wilms’ Tumor 
Study – The National Committee for Research on Wilms’ tumor). Summarizing the experience and knowledge 
on the treatment of nephroblastoma, it should be noted that, despite years of research and information exchange, 
uniform guidelines have not yet been developed, and there are still differences in treatment of this tumor. 
The biggest differences are between the “American” treatment recommended by the NWTS and the “European” by 
SIOP. In the first it is recommended to start treatment from the surgical removal of the tumor, even in the case of 
disseminated disease with the presence of metastases in the lungs. The treatment method is chosen by the institu-
tion managing the patient; for this reason on the American continent in Brazil, Wilms’ tumor is treated according to 
the recommendations of “European” protocols (SIOP) and some institutions in Europe, for example in Italy, treat 
patients with nephroblastoma according to the “American” protocols recommended by the NWTS; until recently, 
focal disease was treated with primary nephrectomy in the UK (Adv Clin Exp Med 2012, 21, 6, 809–820).
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Streszczenie
Nerczak płodowy (zarodkowy) (nephroblastoma) – guz Wilmsa – jest najczęstszym nowotworem złośliwym 
wychodzącym z nerek, drugim po nerwiaku zarodkowym pozaczaszkowym, guzem litym u dzieci. Wyniki lecze-
nia nerczaka zarodkowego są modelowym przykładem sukcesu leczniczego wynikającego z interdyscyplinarnego 
podejścia do problemu i wspólnego działania chirurgów dziecięcych, onkologów dziecięcych, patologów, radiolo-
gów i radioterapeutów, co doprowadziło do precyzyjnego rozpoznawania i wyboru optymalnego sposobu lecze-
nia. Pod koniec lat 60. XX w. rozpoczęły się prace badawcze nad wyborem optymalnego sposobu leczenia tego 
guza u dzieci przez międzynarodowe zespoły badawcze. W Europie był to SIOP (Międzynarodowe Towarzystwo 
Pediatrów Onkologów), które od 2008 r. używa roboczej nazwy SIOP RTSG (Renal Tumor Study Group), w Ameryce 
Północnej NWTS (National Wilms’ Tumor Study). Podsumowując dotychczasowe doświadczenia w leczeniu ner-
czaka zarodkowego, należy zwrócić uwagę, iż mimo wieloletnich badań i wymiany informacji nie wypracowano 
jednolitego postępowania i istnieją w dalszym ciągu różnice w sposobach leczenia tego guza. Największe różni-
ce pozostają między sposobem leczenia „amerykańskim” rekomendowanym przez NWTS a „europejskim” przez 
SIOP. W pierwszym jest zalecane rozpoczęcie leczenia od chirurgicznego usunięcia guza, nawet w chorobie rozsia-
nej z obecnością przerzutów w płucach. O wyborze sposobu terapii decyduje ośrodek leczący, stąd też np. na konty-
nencie amerykańskim, w Brazylii guz Wilmsa leczy się wg zaleceń „europejskich” – protokołów SIOP, a w Europie, 
np. we Włoszech, część ośrodków leczy wg protokołów „amerykańskich” rekomendowanych przez NWTS. Do 
niedawna w postaciach umiejscowionych pierwotną nefrektomię wykonywano w Wielkiej Brytanii (Adv Clin Exp 
Med 2012, 21, 6, 809–820).
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Wilms’ tumor or nephroblastoma is the most 
common malignant tumor stemming from kid-
ney cells and second only to neuroblastoma when 
it comes to extracranial solid tumors in children. 
It belongs to a group of small-round-cell tumors 
(SRCT) derived from the mesodermal blast cells, 
epithelial cells and mesenchymal tissue forming 
a myxoid stroma [6].

The tumor was first described in detail by the 
Swiss surgeon, Max Wilms, who published his ha-
bilitation thesis on the etiology, histological structure 
and classification of the disease in 1899 [29, 32].

Wilms’ tumor is the most common malignancy 
in children and occurs primarily at preschool age. 
Its incidence is estimated at 7 in 1,000,000 chil-
dren under 16 years of age and it represents 7–10% 
of all cancers. It is equally common in both sexes 
and most commonly diagnosed in children aged 
2–3 years. Bilateral Wilms’ tumor is diagnosed in 
5–10% of cases [2, 8, 16, 21, 29, 32].

The presence of Wilms’ tumor is often asso-
ciated with congenital anomalies such as aniridia, 
hemihypertrophy and urogenital tract abnormali-
ties (cryptorchidism, hypospadias, pseudointer-
sexuality, gonadal dysgenesis). Some syndromes, 
such as WAGR, Beckwith-Wiedeman, Denys, Ed-
wards or Perlman syndromes, predispose to neph-
roblastoma. Studies on the etiology of these syn-
dromes have shown a link between the occurrence 
of Wilms’ tumor and disorders of the 11th chro-
mosome genes, i.e. WT1 and WT2 [13, 20, 35].

The main symptom is the presence of a tumor, 
often asymptomatic, detected incidentally, e.g. 
during bathing, in the abdomen. 

The results of nephroblastoma treatment are 
a perfect example of therapeutic success resulting 
from an interdisciplinary approach to the problem 
and the cooperation of pediatric surgeons, pediat-
ric oncologists, pathologists, radiologists and ra-
diotherapists leading to precise diagnoses and the 
selection of optimal treatment.

The History of Wilms’ 
Tumor Treatment
In 1877 Jessop successfully removed a kid-

ney tumor that, judging by the description, was 
a nephroblastoma, from a child for the first time. 
The early twentieth century was the beginning 
of the wide use of ionizing radiation. In 1915 
Heineman applied it for postoperative treatment 
and a year later, Freidlander used it as individual 
therapy for the tumor. In the thirties the surgeon 
William Ladd achieved great merit and introduced 
surgical techniques, elements of which are the basis 
for performing the majority of treatments for this 

tumor to date. His method was to adopt a broad, 
intraperitoneal access, allowing easier resection 
of the tumor, the possibility of revising the entire 
abdomen and the ligation of the renal vessels at 
the beginning of the operation, before separating 
the tumor from the surrounding tissues. This dra-
matically reduces the possibility of spreading the 
neoplasm through blood vessels and lymph during 
the procedure. This method has raised the chances 
of curing nephroblastoma surgically to more than 
30% [19, 31]. In the second half of the twentieth 
century chemotherapy was developed. Sidney Far-
ber, a pediatrician and pathologist is considered its 
founder. In 1948 he first used methotrexate, in the 
treatment of leukemia, and in 1954 actinomycin D 
in the postoperative treatment for Wilms’ tumor 
and for metastasis of this tumor to the lungs. From 
1961 the combined management of Wilms’ tumor 
is based on three complementary components of 
treatment: surgical excision of the tumor (usually 
including the affected kidney), adjuvant chemo-
therapy and in some cases radiotherapy [1, 16, 19, 
21, 22, 31].

At the end of the sixties, international research 
teams began studying the best treatment for this tu-
mor in children. In Europe, it was the International 
Society of Paediatric Oncology (SIOP), which has 
used the working name SIOP – RTSG (Renal Tu-
mor Study Group – Group for the Study of Kidney 
tumors) since 2008 and in North America NWTS 
(National Wilms’ Tumor Study – The National 
Committee for Research on Wilms’ tumor).

Research Conducted  
in American Centers  
Under the Auspices  
of the U.S. National Wilms’ 
Tumor Study

Comprehensive studies in the U.S. began in 
the late sixties as the result of cooperation be-
tween the three centers: the Southwest Oncology 
Group, Children’s Cancer Study Group and Acute 
Leukemia Group B. From October 1969 to De-
cember 1973 NWTS 1 was conducted, in which 
606 patients participated. The study tested the ef-
fectiveness of the additional irradiation of patients 
treated with actinomycin D after surgery, combin-
ing vincristine and actinomycin compared to ad-
ministering them separately, and the preoperative 
administration of vincristine [2, 3]

The first study (NWTS-1) showed that signifi-
cantly better outcomes are achieved by providing 
a combination of two drugs (vCR + ACT-D) rath-
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er than either of them separately. Postoperative ir-
radiation only slightly improved the already good 
results in stage I and the preoperative administra-
tion of vincristine did not improve results (unfor-
tunately in this study, data from too few patients 
was collected to draw any statistically significant 
conclusions). The most significant consequence of 
this study was the demonstration of the relevance 
of the histological structure of the tumor. Research 
from NWTS pathologists, particularly Beckwith 
and Palmer, contributed to a new nephroblastoma 
classification based histology, i.e. those of favor-
able, unfavorable and in between prognosis. Other 
important conclusions were drawn from this study 
when it was found that several factors negatively 
affect prognosis; namely, the infiltration of re-

gional lymph nodes, patients over 2 years of age, 
tumor mass above 250 g, postoperative cytostatic 
treatment with only one drug. On the other hand, 
the tumor’s location in the right or left kidney, the 
patients gender, whether or not there is infiltration 
of the kidney capsule or blood vessels or whether 
or not there has been intraoperative spreading of 
the tumor cells, were of no significance [2, 3, 6]. 
The second study, NWTS 2, was conducted from 
January 1975 to July 1978 (Group I, from October 
1974) and involved 775 patients.

This study demonstrated that there was no 
statistically significant difference in outcomes 
depending on the time of treatment of tumors in 
clinical stage I with 2 cytostatic drugs and there-
fore it is not recommended to prolong postopera-

Outline of the study Outcome

RT – Act-D
Patients over two years

Group I S have a barely significant better
RFS in the RT arm

Act-D

Act-D
The 2-drug combination is

Group II, III S - RT VCR significantly better for
RFS (p=0.002)

Act-D + VCR

  VCR-S
No indication that pre-op. therapy

Group IV    R RT – Act-D + VCR improves patients’ survival
diagnosis (but very small numbers!)

      S

Fig. 1. The NWTS – 1 study [28]

Fig. 1. Badanie NWTS – 1

Fig. 2. The NWTS – 2 study [28]

Fig. 2. Badanie NWTS – 2

Outline of the study     Outcome

Act-D + VCR 6 months
No statistical difference

Group I S in DFS/S
Act-D + VCR 15 months

Act-D + VCR
Group       S – RT-              Patients receiving DOX
II, III, IV        Act-D + VCR fare better (p = 0.0004)

Act-D + VCR + DOX
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tive chemotherapy for tumors at this stage. Doxo-
rubicin was shown to be effective in the second 
and third stages of the disease (DFS 90% vs. 75%), 
while the outcome in disseminated forms was still 
unsatisfactory. With the development of effective 
chemotherapy, the child’s age ceased to be a fac-
tor influencing survival, and tumor infiltration 
around aortic and regional lymph nodes proved to 
significantly affect the prognosis [3, 8, 31].

The third study NWTS 3, was conducted 
from May 1979 to May 1985 (for stage I with fa-
vorable histology results until November 1985) 
and included 2496 patients. In this group, 10.4% 
of tumors had an unfavorable histological struc-
ture, 6.5% had bilateral tumors and in 2.3% renal 
tumors other than nephroblastoma were found. 
The study continued the evaluation of the length 
of chemotherapy, the dosage of radiotherapy and 
the length and effectiveness of cyclophosphamide 
in disseminated disease. The main objective of this 

study was to introduce methods of treatment with 
the lowest possible toxicity. 

Based on the results of previous studies, tumor 
lodge irradiation in children, who had stage I tu-
mors with a favorable histology was not performed 
in the third study. Postoperative chemotherapy 
was shortened to 10 weeks. Postoperative irradia-
tion of patients with stage II was also discontinued, 
but tests in two versions with the total dose of 10 
and 20 Gy, as well as postoperative chemotherapy 
involving two (ACT-D + vCR) or three cytostatic 
drugs (ACT-D + vCR + ADR) administered in 
subsequent repetitive treatments, were performed. 
For all patients in stage Iv and with an unfavorable 
histology, irradiation and 3 drug chemotherapy 
was applied and in some cyclophosphamide was 
added to the treatment in a randomized study.

The study showed that it is reasonable to limit 
therapy in patients in low clinical stages with a fa-
vorable histology such as reducing chemotherapy 

Design Outcome

Act-D + VCR 10 weeks

Group I S       Equivalence

Act-D + VCR 6 months

No RT
Act-D + VCR + DOX

RT 20 Gy
Group II S Equivalence

No RT
Intensive Act-D + VCR

RT 20 Gy

RT 10 Gy        
Act-D + VCR + DOX

RT 20 Gy
Group III S Sign. diff. (p=0.04)

RT 10 Gy in RFS for 3 drug arm
Intensive Act-D + VCR

RT 20 Gy

UH, any stage RT – Act-D + VCR + DOX CPM does not improve
and groups IV  S results
FH + UH RT – Act-D + VCR + DOX + CPM

Fig. 3. The NWTS – 3 study [28]

Fig. 3. Badanie NWTS – 3
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to 10 weeks and withdrawing irradiation. Adding 
adriamycin treatment in patients with stage II did 
not improve results, but it did improve outcomes 
in patients in stage III. Decreasing the total dose 
of radiation to 10 Gy for stage II, as well as the 
addition of cyclophosphamide in the treatment 
of disseminated disease proved unsuccessful. In-
tensifying treatment in disseminated disease only 
slightly improved outcomes (increased from 39% 
to 50%) [4, 5, 8, 9].

The fourth study (NWTS 4) was conducted 
from August 1986 to September 1994 and in-
cluded 905 children. The aim of this study was 
to search for new treatments, to simplify, shorten 
and lower (wherever possible) the cost of post-
operative treatment, taking into account the social 
conditions of the patients’ families. Treatment in 
disseminated forms was intensified by increasing 
doses of previously used drugs (ACT-D from 45 to 
60 mikg/m2, vCR from 1.5 to 2 mg/m2, Doxo from 
30 to 45 mg/m2) and lengthening chemotherapy to 
24, 26 and 66 weeks [5, 8].

A study published in 1998 [16] showed the 
equal efficacy of a 6 and 15 month therapy, cost-
effectiveness being a strong argument for main-
taining the first. Reinforcing treatment with addi-
tional pulses of vincristine chemotherapy did not 
provide better results than standard treatment.

Initiated in 1995, the fifth successive study, 
NWTS 5 assesses the value of genetic tests (loss of 
heterozygosity of 1p and 16q, an increase of DNA 
content in cells). New schemes for the treatment of 
local recurrence and treatment intensification of 
tumors with unfavorable structure with dissemi-
nated anaplasia were introduced in these patients 
by adding etoposide and cyclophosphamide. The 
treatment of malignant rhabdoid tumor has been 
reinforced by adding cisplatin [14, 15, 39].

International Society of 
Pediatrics Oncologists 
Studies (SIOP)

The Nephroblastoma Trial and Study No. 1 
lasted from August 1971 to October 1974; it in-
volved 398 patients and was constructed to answer 
two fundamental questions about the efficacy of 
preoperative radiotherapy and the duration of 
postoperative chemotherapy. This study showed 
a significant reduction in the number of tumor 
ruptures during surgery, which lead to an increase 
in the proportion of children classified as stage I, 
but did not show a higher efficacy of postoperative 
actinomycin D therapy with longer postoperative 
chemotherapy: one 5 day treatment was compared 

to repeated 5 day treatments over a six month pe-
riod [26, 28, 31].

The second study, lasting from October 1974 
to December 1976, was performed on 138 patients. 
This study demonstrated the efficacy of preopera-
tive radiotherapy in the prevention of damage to 
the tumor during surgery. It confirmed the possi-
bility of reducing post-operative chemotherapy to 
9 months in the case of adding another cytotoxic 
drug- vincristine, whose effectiveness was con-
firmed by Sutow and colleagues [2]

At the end of the seventies there was already 
data on severe late complications after radio-
therapy, which led to skeletal distortion and con-
sequently postural defects, skin and soft tissue 
atrophy in irradiated regions, pulmonary fibrosis 
and cardiomyopathy. There were reports of the 
appearance of secondary tumors. In an attempt to 
solve this problem, preoperative radiotherapy was 
replaced by chemotherapy, which was the basis of 
the third research program SIOP 5, which lasted 
from January 1977 to July 1979 and included 433 
patients [22, 26].

Patients were divided into 2 groups. In one 
group received chemotherapy   with vincristine 
once a week for 4 weeks and then twice for three 
days every two weeks, actinomycin D every two 
weeks before surgery, in the second the tumor was 
irradiated for 2 weeks with 20 Gy and then a five 
day actinomycin D treatment was applied.

No differences between groups regarding the 
distribution of clinical stages and tumor damage 
were found and therefore the method burdened 
with severe complications (preoperative irradia-
tion of the tumor) was abandoned in favor of pre-
operative chemotherapy.

Summarizing the existing research on proto-
cols SIOP 1, 2 and 5, the following conclusions can 
be drawn:

– preoperative therapy results in a much 
smaller number of complications. Tumor irradia-
tion, although it reduces tumor mass, is not rec-
ommended due to the significant complications 
and severe necrosis in the tumor, which makes it 
impossible to determine the exact tumor histology. 
Preoperative chemotherapy is as effective as irra-
diation does not cause such serious complications. 
Changes in tumor histology are smaller and allow 
the distinction between “favorable” and “unfavor-
able” forms of the disease;

– it has been shown that the use of the actinomy-
cin D after surgery is ineffective. The combination of 
actinomycin and vincristine, repeatedly administered 
after surgery, significantly reduces the occurrence of 
relapses and, in some cases, leads to recovery;

– postoperative irradiation with a dose of 20 
Gy gives, in most cases, the same results as high 
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doses of radiation (30–40 Gy), which, in view of se-
vere complications, justifies the use of lower doses 
[7, 12, 26, 27, 31].

The results and experience gained in the first 
three studies provided the basis for the develop-
ment of the next therapeutic protocol SIOP 6. The 
study was conducted from June 1980 to October 
1987 and included 1095 patients. In this study, all 
patients over 6 months with localized forms, with 
the tumor in stage I, II and III received a four-
week course of preoperative chemotherapy using 
actinomycin and vincristine. After surgery, pa-
tients were treated with one of three randomized 
branches, depending on the clinical stage, which 
was clarified during surgery and confirmed histo-
logically. Administering chemotherapy and radio-
therapy was conditioned by the local stage and the 
presence of retroperitoneal lymph node infiltra-
tion. The discovery of histologic changes typical 
of sarcoma, aplastic, clear cell carcinoma or those 
resembling rhabdomyosarcoma was considered 
as an unfavorable prognostic factor (“unfavor-

Randomization Outcome

RT - S – RT 4% ruptures  (p=0.001)
31% stage 1

Diagnosis R
32% rupturesS - RT
14% stage 1

Act-D 1 course

Surgery R no difference in DFS/S

Act-D 6 courses

Outline of the study Outcome

9 months
VCR added. to

DFS/S equalAct-D  postop
15 months

Preop. RT 5%

Ruptures (p=0.0025)
Primary surgery
Various reasons: 

                                                         e.g. small tumours        20%

Fig. 4. The Nephroblastoma trial and study No. 1 [28]

Fig. 4. Pierwsze badanie SIOP

Fig. 5. The Nephroblastoma trial and study No. 2 [28]

Fig. 5. Drugie badanie SIOP

able histology”) according to the authors [37, 38]. 
In the first randomized trial, involving patients in 
clinical stage I, both groups were treated with two 
drugs, the difference being the length of treatment 
(17 vs. 38 weeks).

In a second similar study involving patients 
in clinical stage II and on dual chemotherapy, one 
group was treated with irradiation.

The third randomized study was performed 
on patients in clinical stages III and II, with lymph 
node infiltration, on 2 drug chemotherapy, who 
were divided into two groups, one of which had 
additional infusions of doxorubicin.

The assessment of the effectiveness of the Pro-
tocol was done in 1989. It showed disease-free sur-
vival in 89% of patients with stage I, 74% in stage 
II and 54% in stage III. very good results were ob-
tained in infants, of whom as much as 91% in stages 
I to III and 66% in stage Iv completely recovered. 
In the randomized groups in stage I, there was no 
difference in survival depending on the length of 
treatment, there was no benefit of additional tu-
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mor lodge irradiation in clinical stage II without 
lymph node involvement, but better results were 
obtained with triple therapy in children in stage II 
with lymph node involvement and stage III disease 
[22, 36, 37].

Another randomized clinical trial is SIOP 9, 
which lasted from November 1987 to November 
1991 and involved 852 patients. In 382 patients 
with a localized form of the disease, a random-
ized trial was conducted to ascertain whether the 
length of preoperative chemotherapy has an im-
pact on clinical stage and the overall survival of 
patients. Four week vs. eight week preoperative 
chemotherapy was tested [7, 22, 32].

It was confirmed that there was no difference 
in clinical stages and survival length when it comes 
to four week compared to eight week preoperative 
chemotherapy for patients with localized disease; 
hence, the four week therapy has become a stan-
dard for chemotherapy in the preoperative treat-
ment of localized forms of renal tumors [7, 22, 38]. 
In June 1993 the next protocol, SIOP 93-01, was 
introduced into clinical practice. It lasted until 
August 1999 and included 1104 patients registered 
until December 1998. The question this random-
ized study was to answer concerned the duration 
of postoperative chemotherapy in patients with 
normal histology and anaplasia – i.e. histology 
considered “unfavorable” [15, 24, 32, 38].

This study showed that in clinical stage I, with 

what is considered regular tumor structure, the 
standard four weeks of postoperative chemothera-
py are sufficient. Despite this, it is justifiable to dis-
cern focal and disseminated anaplasia, where the 
second can definitely be assessed as the so-called 
“unfavorable histology” [28, 38].

In the 93-01 protocol preoperative chemother-
apy lasting either four or six weeks, depending on 
the stage of initially localized or disseminated tu-
mor, was maintained in all patients over 6 months, 
in whom the diagnosis was made based on imag-
ing studies identifying a the renal tumor. Preopera-
tive treatment, by reducing tumor mass, strongly 
reduced the risk of complications during surgery, 
particularly intraoperative tumor rupture, which re-
duced the necessity of postoperative radiation ther-
apy and achieved a favorable distribution of stages, 
enabling more effective treatment of patients with 
metastatic stage through chemotherapy. The post-
operative treatment regimen was determined by the 
judgment of the surgeon and histologic evaluation 
and included chemotherapy alone or additional ra-
diotherapy in the higher stages of tumors with in-
termediate or unfavorable tissue structure. In this 
protocol new cytotoxic drugs, whose effectiveness 
has been confirmed in previous pilot studies, such 
as etoposide, carboplatin, ifosfamide and epirubi-
cin, were taken into account.

As of December 2001 the latest therapeutic 
regimen, proposed by the International Society of 

Randomization Outcome

Chemotherapy
(VCR/ActD x 4wks) No difference between the two gps

Diagnosis R for tumour rupture or stage distrib.
Radiotherapy
(+ 1 course of Act-D)

Randomization Outcome

Long 
Stage I R     No difference DFS/S

Short

RT     Stopping rule activated!
CT - S Stage IIN0 R              No difference in DFS/S

No RT     at 2 and 5 years

Int. VCR     DFS at 2 years
Stage IIN+/III R     significantly better

Addit. Dox     for the Doxorubicin arm

Fig. 6. The SIOP 5 study [28]

Fig. 6. Piąte badanie SIOP

Fig. 7. The SIOP 6 study [28]

Fig. 7. Szóste badanie SIOP
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Oncology Pediatrics – SIOP protocol, known as 
Nephroblastoma Trial & Study December 2001, is 
used in most European countries [28, 29, 34].

This protocol is currently used in the Europe-
an group and was adopted by the Polish Pediatric 
Solid Tumors Group (PPGGL) in January 2002. It 
is based on previous SIOP research, elements of 
the NWTS and UKW studies [17, 24, 28, 29, 38]. 
While compiling it, simplification was a key issue 
in order for it to be widely available and useful 
for centers worldwide. The idea was also to create 
a “patient friendly” protocol, maximally shorten-
ing the child’s stay in hospital. In most cases, be-
sides the time needed for diagnosis and surgical 
treatment, the protocol can be carried out on an 
outpatient basis.

Preoperative Chemotherapy
Previous SIOP studies demonstrated the effica-

cy and validity of preoperative chemotherapy due 
to the reduction of the risk of tumor rupture during 
surgery, inducing up to 60% of patients with stage 
I, who do not require postoperative chemotherapy 
and the selection of good responders in stage Iv. In 
the current protocol, 4 weeks of chemotherapy with 
vincristine and actinomycin D were maintained for 
localized stages and 6-week triple therapy including 
doxorubicin for disseminated stages.

Based on the NWTS protocol 4, which showed 
that a single, cumulative dose of actinomycin D of 
45 mg / kg of body weight is just as effective as di-
vided doses, the administration of ACT-D as a new 
standard was recommended [5, 16]. In order to re-
duce cardiotoxicity, SIOP 2001 recommended ex-
tending the infusion from 4 to 6 hours and ceasing 
administration after reaching the cumulative dose 
of 300 mg/m2, which is necessary only for patients 
in clinical stage Iv [1, 18, 25, 33].

Surgical Treatment
Current guidelines concerning the removal of 

kidney tumors in children were defined in 1953 
by Gross. They are based on previous studies by 
Jessop, Kocher and especially the American sur-
geon William Ladd whose improvements in sur-
gical technique made in 1939 have resulted in 
an over 30% cure rate in nephroblastoma due to 
surgery alone. It is recommended to access the 
tumor through a transverse incision of the upper 
abdomen, through peritoneal access to the kidney 
and the tumor, after first ligating the renal vessels. 
Preoperative chemotherapy, as demonstrated by 
previous SIOP research protocols, meant that the 

procedure has become much safer and easier. In 
addition, chemotherapy causes the regression of 
some metastases and makes it possible to remove 
others. It also makes nephron-sparing surgical 
treatment possible [10, 11, 17, 30].

Wide access allows for a thorough examina-
tion of the abdominal cavity to look for metastases 
and evaluate the other kidney. After the ligation of 
the renal vessels, starting from the artery, the kid-
ney is removed with the tumor, the fat capsule and 
ureter. The adrenal glands are left, if unchanged; 
otherwise, they are removed. The excision of sus-
picious lymph nodes is mandatory, but, even if 
they seem correct, at least six should be removed 
for microscopic inspection, as neoplastic cells are 
found in about 4% of unchanged nodes. In addi-
tion, a thorough examination of the renal vein and 
inferior vena cava for the presence of thrombi con-
sisting of tumor cells is of utmost importance [17, 
21, 28, 30, 34].

Postoperative Clinical Stages
It has been suggested, in the new protocol, to 

qualify stage II with lymph node involvement as 
stage III. This stems from previous observations 
in SIOPE, in which there was no difference in the 
outcomes between stage II N + and stage III, and 
brings the stratification closer to that of NWTS 
[28, 31, 36].

Postoperative Histological 
Stages
The division into three risk groups according 

to malignancy has been maintained: low grade, 
intermediate grade and high grade. This division 
was introduced in the previous protocol by replac-
ing the histological structure type classification: 
favorable histology, standard histology and unfa-
vorable histology.

The new protocol distinguishes focal and dif-
fuse anaplasia and includes the latter, as well as 
the subtype with blastema predominance in the 
high-risk group [28, 31]. There are also changes in 
all three risk groups. In the low risk group there is 
only one type of tumor with complete necrosis and 
cystic, partially differentiated and mesoblastic types. 
When these are in the form of focal tumors, surgi-
cal treatment is sufficient. In the intermediate-risk 
group there were five subtypes: epithelial, stromal, 
mixed, regressive (66–99% necrotic cells) and with 
focal anaplasia. Focal anaplasia is prognostically bet-
ter than the disseminated form and for this reason 
a more lenient treatment in this group is enough. 
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Finally, the high-risk types including: blastemic and 
with disseminated anaplasia. This group includes 
other tumors, which also have a negative progno-
sis, such as renal clear cell cancer (CCSK – clear cell 
sarcoma of the kidney), representing 5% of renal 
tumors in children and the less frequently occur-
ring (2%), malignant rhabdoid tumor – MRT (RTK 
– rhabdoid tumor of the kidney) [28, 29, 39].

Reduction in Tumor 
Volume During 
Preoperative Chemotherapy

Based on retrospective analyzes of the German 
group (GPOH) from the SIOP 9 and 93-01 SIOP 
protocols, conclusions can be drawn that a reduc-
tion in tumor volume during preoperative chemo-
therapy may have prognostic significance [28, 34]. 
However, the interpretation is not clear, especially 
since, in the case of epithelial and stromal sub-
types, despite a lack of reduction in tumor vol-
ume, the prognosis often does not differ from 
other subtypes in this group (intermediate risk). 
The hypothesis of the prognostic significance of 
tumor volume reduction in the SIOP 2001 pro-
tocol is being analyzed, hence the requirement 
of performing the volume measurements twice 
before and after preoperative chemotherapy. In 
the case of a positive evaluation, the best and 
easiest way to measure the tumor will be ana-
lyzed.

Postoperative 
Chemotherapy
Postoperative chemotherapy is used in all pa-

tients based on the local stage and histology results. 
Only patients receiving preoperative chemothera-
py are classified according to the new histological 
classification. In the German group tumor volume 
over 500ml after preoperative chemotherapy clas-
sifies patients into the intermediate-risk group, 
excluding epithelial cases and those of stromal 
predominance.

Intermediate-risk group patients with local 
stage II and III, after surgery and without metasta-
ses at the time of diagnosis, are randomized. One 
group receives dual postoperative chemotherapy 
(actinomycin D + vincristine – Av), the second 3 
drug chemotherapy reinforced with doxorubicin. 
Randomization aims to identify opportunities to 
reduce the intensity of postoperative treatment in 
about 1/3 of patients. Event-free survival (EFS) in 
these patients in the SIOP 93-01 protocol was:

– Stage II, 88% (80–92) after 2 years and 88% 
(66–92) after five years,

– Stage III, 78% (66–86) after 2 years and 75% 
(49–84 in five years [23, 38, 39].

In Poland, for procedural reasons randomiza-
tion was not applied. Patients with focal anaplasia 
also receive reduced treatment, but due to poor 
prognosis intensified therapy for patients with the 
blastemic subtype has been introduced.

Because of the significant toxicity in patients 
at high risk observed in the SIOPE 93-01 proto-
col, compelling elongated breaks in therapy and 
its modification, it was decided to introduce some 
changes in the current protocol. vP16 and carbopl-
atin are given for 3 days in reduced doses (vP16 of 
5 × 100 mg/m2 has been changed to 3 × 150 mg/m2  
and 600 mg/m2 and CARBO to 3 × 200 mg/m2). 
Due to the potential risk of damage to nephrons, 
ifosfamide has been replaced by cyclophosph-
amide. The change in antrocyclin treatment is to 
extend the duration of the infusion and cease ad-
ministration on achieving a total cumulative dose 
of 300 mg/m2.

It is important to maintain the maximum dose 
at the right time, as the further mitigation of treat-
ment may affect the outcome in these patients.

Schematically the postoperative treatment 
strategy in focal disease can be presented as it is 
shown on Figure 8.

The treatment of disseminated disease initially 
begins with a six-week preoperative chemotherapy 
with three drugs (vCR + ACT-D + Doxo).

All existing metastases should carefully be lo-
cated and documented. Imaging studies of lung 
metastases are very important. Only metastases 
visible in radiograms are considered eligible. Mi-
crometastases visible in computed tomography 
(CT), which are not visible in radiograms, qualify 
for preoperative chemotherapy consisting of two 
drugs as in localized disease. The post-operative 
strategy depends on their continued presence, sur-
gical possibilities and the result of the histological 
examination of the tumor and include:

– Branch A – absent or completely removed 
metastases,

– Branch B – present and non-operational me-
tastases,

– Branch C – high risk primary tumor histology.
In branch A triple chemotherapy (vCR + 

ACT-D + Doxo) and irradiation in localized 
stage III is recommended, in branch B two drug 
combinations (vP 16 + Carbaplatin and Cyclo-
phosphamide + Doxo) with abdominal cavity ir-
radiation are applied and in branch C two drug 
combinations as in B and the mandatory irradia-
tion of the abdomen and chest are the standard 
therapy [28].
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Postoperative chemotherapy for patients, who, 
for a variety of reasons, underwent surgery with-
out preoperative chemotherapy, therapy is based 
on the British (UKCCSG) and American (NWTS) 
protocols.

Summarizing the experience and knowl-
edge on the treatment of nephroblastoma, it 
should be noted that, despite years of research 
and information exchange, uniform guide-
lines have not yet been developed, and there are 
still differences in the treatment of this tumor. 
The biggest differences are between the “Ameri-
can” treatment recommended by the NWTS and 
the “European” by SIOP. In the first it is recom-
mended to start treatment from the surgical re-
moval of the tumor, even in the case of dissemi-
nated disease with the presence of metastases in 
the lungs. During the procedure, the abdominal 
cavity should be thoroughly revised in search of 
metastases, paying particular attention to the other 
kidney. The removal of suspicious lymph nodes, 
but not complete lymphadenectomy of the retro-
peritoneal cavity is recommended. This method 
allows for the accurate histological evaluation of 
the unchanged tumor, due to the lack of preopera-
tive chemotherapy.

The treatment method is chosen by the insti-
tution managing the patient, for this reason on 
the American continent in Brazil, Wilms’ tumor 

is treated according to the recommendations of 
“European” protocols (SIOP) and some institu-
tions in Europe for example in Italy treat patients 
with nephroblastoma according to the “American” 
protocols recommended by the NWTS, until re-
cently focal disease was treated with primary ne-
phrectomy in the UK.

The study groups’ tasks consist of collecting 
information from cooperating institutions on epi-
demiology, diagnosis, treatment outcomes, adverse 
effects and early and late complications of therapy. 
This data is used to develop new treatment strate-
gies that, in connection with good results in low 
clinical stages with favorable histology, take into 
account ensuring good quality of life after the se-
vere, often crippling therapy. In the European 
structures, teams of experts i.e. radiologists, sur-
geons, pathologists, radiotherapists and oncolo-
gists cooperate with statisticians. These teams work 
in five thematic groups on developing strategies for 
the management of: (1) unilateral, localized neph-
romas, (2) unilateral, disseminated disease, (3) bi-
lateral tumors, (4) recurrences and (5) other renal 
tumors.

Revised data from different groups is the basis 
for scientific studies that are presented and analyzed 
during the working meetings and international 
gatherings and provide a basis for developing and 
improving diagnostic and therapeutic procedures.

STAGE I STAGE II STAGE III

LOW RISK NO FURTHER
TREATMENT

AV-2 AV-2

INTERMEDIATE
RISK

AV-1

              DOX +
              (AVD)
R <
              DOX -
              (AV-2)

           RT/DOX +
           (AVD)
 R <
           RT/DOX -
           (AV-2)

HIGH RISK AVD HIGH RISK + RT HIGH RISK + RT

Fig. 8. The postoperative treatment 
strategy in focal disease – study SIOP 
2001 [28]
Fig. 8. Postępowanie pooperacyjne 
w postaci umiejscowionej wg SIOP 
2001
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