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ABSTRACT:
Objective: To determine the outcome of wilms tumors among children in our center and compare the results of treatment
on the basis of management proposed by the National Wilms tumor study board (NWTS) and the Societe international
D’oncologie pediatrique (SIOP)
Patients and methods:- This study includes 49  children who presented to the Aga Khan University Hospital(AKUH) with
wilms tumors from January 1988 to December 2015 (aged 0-16 years). Patients were further divided according to the
treatment strategies they received i.e NWTS and SIOP. Data was analyzed using SPSS 10.
Results:-.A total of 49 patients (57%male and 43% female) were included in the study. Majority of the cases (56%) were
between 1-5 years. The tumors mostly presented on the right side (65%).The diagnostic work up of the patients mainly
involved CT imaging (69%).35% of children in the SIOP group presented with stage 3 diseases whereas in the NWTS
group 42% presented with stage 1 disease. In the SIOP group 4 (14%) patients had disease reoccurrence and 2 (7%) patients
died. In the NWTS group 2(10%) patients had disease reoccurrence and 1 (5%) patient expired. A 5 year survival rate of
both groups was calculated to be more than 80%. Mean follow up in SIOP group was 119 months and In NWTS group
was 114 months.
Conclusions:-  Wilms tumors are curable in the majority of the patients even with limited resource as in our country. The
NWTS and SIOP treatment approaches are almost equally effective at our center however adherence to a single treatment
is mandatory for effective treatments.
Keywords:- Renal Tumors, Wilms Tumor, chemotherapy, Societe international D’oncologiepediatrique, National Wilms
tumor study board

INTRODUCTION:
Pediatric renal tumors are one of the more commonly
occurring pathological conditions1. Wilms tumor is the most
common primary malignant renal tumor in children with an
incidence of 7.6 cases per 1000000 children under 15 years
of age2. About 10% of the cases are associated with
syndromes such as WAGR and Denys-Dash3. In the era
when surgery was the only treatment for this condition the
survival rate of patients was only 20% however with the
introduction of radiotherapy and chemotherapy as part of
the treatment, long term survival rate has significantly
increased (>90%)3-4. Currently 2 leading treatment strategies
are being used in the USA and Europe5-6. The European
strategy in accordance with the Societe international
D’oncologiepediatrique (SIOP), favors the use of preoperative

chemotherapy, followed by surgery7-8. This differs from the
US treatment strategy in that the later, in accordance with
the National Wilms Tumor Study (NWTS), favors immediate
nephrectomy9. Hence oncologists and pediatric surgeons
face the dilemma of choosing the most suitable treatment
when dealing with wilms tumor10. Initially in our institute
wilms tumors were managed on the basis of the NWST
protocol however now the SIOP protocol has been adopted.
This gives us the unique opportunity to observe and compare
patients managed by both of these protocols. In this study
we aim to determine the outcome of wilms tumors among
children managed at The Aga Khan University Hospital
(AKUH) Karachi Pakistan. We compared the results of
patient’s management on the basis of NWTS and the SIOP
protocols.
MATERIALS & METHODS:
This retrospective study was carried out at the Aga Khan
University Hospital (AKUH), Karachi after approval from
the institutional ethics committee and compromised all
patients aged 0-16 years who presented with wilms tumors
from January 1988 to December 2015.The medical records
were retrieved using international classification of disease
(ICD) codes 189.0. Data were retrieved and their
confidentiality was maintained. Patients with incomplete
medical records were excluded from the research (Figure
1). The wilms tumor patients were further divided according
to the treatment strategies they received i.e. NWTS and
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SIOP. SPSS version 19 was used for statistical analysis.
RESULTS:
During this period of 27 years, 52 children with wilms
tumors were managed at AKUH. 3 patients were excluded
due to incomplete medical records (figure 1). A total of 49
patients (57%male and 43% female) were included in the
study. 56% of the cases were between 1-5 years, 36% were
between 6-10 years and 8% were between 11-16 years. The
tumors mostly presented on the right side (65%) and were
often present as an asymptomatic abdominal mass in half
of the patients. The diagnostic work up of the patients mainly
involved CT imaging (69%) alone or in combination with
an ultrasound abdomen to rule out vessel involvement (48%).
Other diagnostic workups included fine needle aspiration
[FNA (n=11)], intravenous pyelogram [IVP (n=2)] and
magnetic resonance imaging [MRI (n=1)]. All the patients
in the SIOP group received pre-op chemotherapy. 35% of
children with wilms tumor in the SIOP group presented with
stage 3 diseases whereas in the NWTS group 42% presented
with stage 1 disease. In the SIOP group 4 (14%) patients
had disease reoccurrence and 2 (7%) patients died due to
progression of the disease and chemotherapy related
complications. In the NWTS group 2(10%) patients had
disease reoccurrence and 1 (5%) patient expired due to
chemotherapy related complications. A 5 year survival rate
of both groups was calculated to be more than 80%. Mean
 follow up in SIOP group was  119 months and In NWTS
group was 114 months.
DISCUSSION:
Willms tumor is the predominant form of renal tumor,
consisting of approximately 84% of all renal tumors in
children5. In Pakistan the incidence of renal tumors is mainly
derived from hospital data. A study conducted by Dr Farhat
Moazam et al, at AKUH ‘Malignant abdominal tumors in
children’ showed that Wilms tumor (28%) was the most
common tumor.Other more commonly occurring abdominal
tumors included Non Hodgkins lymphomas (20.8%),
Neuroblastomas (11.3%), Rhabdomysarcomas, germ cell

tumors (9.4%)11.
The incidence of wilms tumor in children younger than 16
years is 7.1 cases per 1 million12. The mean age at diagnosis
is 44 months in unilateral cases of wilms tumor and 31
months in bilateral cases13. In our study most cases (56%)
presented with unilateral wilms tumor of the right side with
a male to female ratio of 1.3:1. Most children (68%) were
diagnosed with wilms tumors in our study at a mean age of
65 months, clearly showing late presentation. A multi-
disciplinary approach with efficient teamwork and
communication between the Pediatric surgeon, Pediatric
oncologist, Pathologist and radio-oncologist is essential14.
When managing children presenting with wilms tumor
currently two protocols are widely practiced, National Wilms
Tumor Study (NWTS) and the Societe Internationale
D'oncologie Pediatrique (SIOP). The NWTS technique
favors an upfront surgery followed by chemotherapy and
radiotherapy depending on pathological stage determined
by the histopathology of the resected specimen.  The SIOP,
which is an, European Group that in 1971 started studies on
Wilms' tumor, differed from NWTS in the concept of giving
preoperative chemotherapy to all patients15.
The NWTS approach has the major advantage of tumor
resection with biopsy proven diagnosis and targeted therapy
with no loss of histological staging as a result of preoperative
chemotherapy. The disadvantages include tumor spillage
intraoperatively which will increase the stage of the disease
and chances of tumor reoccurrence, and if there is a failure
to sample lymph nodes at time of surgery will  lead to down
staging and under treatment of patients16-18.
The SIOP procedure on the other hand shrinks the tumor in
size after chemotherapy and also reduces its extent
significantly there by enabling the child to be operated on
successfully with less chance of tumor spillage and
postoperative complications19.  The disadvantages of this
procedure include loss of staging information secondary to
down staging which makes the comparison of results
difficult20.
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early years of the study as therewas no pediatric oncologist
available.Patient selection at early years of study was based
on clinical and radiological stage at presentation. Patients
with low stage were selected for upfront nephrectomy,
however with higher stage underwent chemotherapy before
surgical excision. Howeverour results indicate that our
overall survival rate of about 80% can be achieved with
careful planning of treatment in resource poor environment.
CONCLUSION:
Wilms tumors are curable in the majority of the children
even when presenting late and with limited resources as in
our country. The NWTS and SIOP treatment protocols
proved almost equally effective at our Institution; however
adherence to a single treatment is mandatory for effective
treatments.
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Wilms tumor management in developing countries is
compromised due to the late presentations of tumors with
disease metastasis and poor patience compliance21. When
overall patients presenting stage was compared with
international literature our 55% patients presented at stage
1, and 45% had presented with stage 3. However results of
a randomized trial (UKW3) conducted by the UK Children’s
Cancer Study Group showed incidence of around 80% in
stage 1 and only 18% were presented with stage 3. Thus it
is obvious patients presenting to our center had a relatively
higher stage22.
Although there are a few local studies available on the
management of wilms tumors in children in our part of the
world, there is however no published reports regarding the
outcome of wilms tumor as per SIOP vs. NWTS protocols
of management.
Initially in our institution NWTS protocol was practiced.
As no pediatric oncologist were available and hence
chemotherapy was given to pediatric patients with the help
of adult oncologists. Later on the department of pediatric
oncology was established here in 1998 which followed SIOP
protocol that has given usthe unique opportunity to compare
our patients with both the protocols.
On comparison, the major difference between the wilms
tumor groups includes initial stage of presentation, with
higher stage in SIOP then NWTS (35% Vs 19%) but the
overall survival rate was comparatively equal in both groups.
Also children SIOP group had more surgical complications
(21%) as opposed to the NWTS group (9.5%).
When we compare the SIOP and the NWST protocols of
management SIOP proves to be more beneficial at initial
presentation but no difference is seen in terms of surgical
complications. However higher incidences of infective post
operative complications were observed in the SIOP group
which is understandable as pre surgery chemotherapy makes
patients immunodeficient. Figure 2 represents the trend of
treatments followed in the past era at our institution, which
clearly shows a rising trend in SIOP protocol, in recent
years. The current management of wilms’ tumor has resulted
in long-term survival rates of >90% for localized cancers
and of ˜70% for metastatic disease23. Large randomized
controlled trials have been designed, managed and published
by various collaborative groups, including the NWTS, and
SIOP emphasis has now been diverted from successful
treatment to reducing treatment associated morbidity, without
loss of efficacy. Collectively, these studies have enabled the
treatment of wilms’ tumor to be modified to minimize
morbidity for low-risk disease and to maximize the prognosis
for high-stage high-risk patients24. Overall survival rate in
both groups in our study were calculated to be more than
80%.
The limitations of this study include a retrospective study
design and a lack of multidisciplinary approaches in the
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