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ABSTRACT

INTRODUCTION

The outcome of children with kidney tumors has significantly improved in the last two decades in the developed
world but not in resource poor countries. We share our
ten years experience from a single institution of Pakistan.
Records of 23 children with kidney tumors were reviewed
for demographics, presenting features, staging work-up
and outcome. There were 21 (91%) children with Wilms
tumor and one each of clear cell sarcoma of kidney and
rhabdoid tumor of kidney. Median age of presentation was
4 years with male predominance. Abdominal mass was
the commonest presenting feature. Advanced stage was
seen in 17 (74%) patients. Eighteen children agreed for
therapy and were treated according to National Wilms Tumor Study Guidelines. The overall relapse free survival for
children with Wilms Tumor was 56%. Both children with
other histopathological subtypes died. Further improvement in survival of these children can only be achieved
by increasing awareness, early recognition, appropriate
referral, and multidisciplinary approach. [Turk J Cancer

Kidney tumors comprise almost 6% of all cancers in
children below 15 years of age with a wide spectrum of
morphological and histopathological types. Wilms Tumor (WT) also known as nephroblastoma or renal embryoma accounts for 95% of all malignant neoplasms
of the kidney, the rest being renal cell carcinoma (RCC,
2.6%), clear cell sarcoma of the kidney (CCSK, 1.6%),
and rhabdoid tumor of the kidney (RTK, 1%). Other rarer
forms of childhood renal tumors include congenital mesoblastic nehproma (CMN), multilocular cystic renal tumor
and angiomyolipoma. Wilms tumor is more common in
children below 5 years of age. The peak age of presentation is between 3-4 years with no sex predilection (1,2).
Remarkable progress has been achieved in the management and outcome of nephroblastoma during the last two
decades (3,4). This has largely been the result of multidisciplinary approach by the large collaborative groups
namely National Wilms Tumor Study Group (NWTSG)
and International Society of Pediatric Oncology (SIOP).
However the outcome continues to remain poor in most
of the developing countries (5-7). Late presentation with
advanced stage disease, delayed referrals, socioeconomic
constraints, treatment abandonment, and lack of education
are the factors responsible for poor outcome (8). Pakistan
being a developing country has similar problems. There is
no population based tumor registry in Pakistan, therefore,
the exact incidence and outcome of different cancers in
children remains unknown. We present here our experi-
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ence of kidney tumors in children seen at a single centre
over a period of ten years. The focus has been on identification of the demographic features, clinical presentations,
and treatment outcome.

PATIENTS AND METHODS
A retrospective chart analysis of children less than 15
years of age admitted to the Aga Khan University Hospital from 1999-2008 with the diagnosis of kidney tumors
was carried out. A total of 24 patients were identified
and 23 records were available for review of demographics, presenting features, staging workup and outcome.
The staging and treatment was carried out according to
NWTSG guidelines (9). All inoperable tumors were considered Stage III and treated accordingly. The treatment
included 2 drugs (vincristine and actinomycin D) over 18
weeks for Stage I/II favorable histology WT. Stage II-IV
focal anaplasia and Stage III/IV received 3 drugs (vincristine, actinomycin-D and doxorubicin) over 24 weeks with
radiation therapy (XRT). Radiation was given to the flank
for Stage III disease, to whole abdomen if there was tumor rupture during surgery or gross residual disease was
present. The lungs were radiated if pulmonary nodules
were present at initial diagnosis. The child with CCSK
received vincristine, doxorubicin, cyclophosphamide
and etoposide over 24 weeks with XRT to the flank. The
child with RTK received carboplatin, etoposide and cyclophosphamide with XRT. The laboratory workup for all
patients included complete blood count, urinalysis, renal
and liver function tests. The radiological assessment included computed tomography (CT) scan of abdomen, Xray and/or CT scan of the chest, ultrasound of abdomen,
and an echocardiogram. Magnetic resonance imaging
(MRI) scan of brain and 99Tc bone scan were performed
in children with CCSK and RTK. The histopathological
diagnosis was confirmed in all cases either by core needle
biopsy or upfront nephrectomy (UN). Descriptive statistical analyses were performed using SPSS version 16.0.
Relapse free survival was estimated by the method of Kaplan and Meier.

RESULTS
There were 14 (61%) boys with a male to female ratio of 1.5:1. The median age of presentation was 4 years
(range 1-9 years). The histopathological types seen were

21 (91%) WT including one extra renal, and one each of
CCSK and RTK. All children except one with relapsed
disease presented as new diagnoses.
Clinical features
Abdominal mass was the chief presenting feature in 17
(74%) patients followed by abdominal pain in 14 (61%),
fever in 13 (56%), and gross hematuria in 4 (17%). Vomiting and urinary retention was seen in 2 (9%) patients.
One child with extra renal WT presented with acute renal
failure secondary to urinary tract obstruction. Hypertension was observed in 13 (56%) cases while developmental
delay and hypospadias was seen in one child each. Two
children presented with thrombi in inferior vena cava and
renal vein with extension up to the right atrium in one
case.
Diagnosis and staging
CT scan of abdomen and pelvis was performed at diagnosis on all cases, whereas ultrasound of abdomen was
done in 15 (65%) patients. Metastases to the chest were
evaluated by X-ray only in 5 (22%), CT scan in 6 (26%),
and by both modalities in 12 (52%) cases. All children had
unilateral disease, 15 (65%) had right sided and 8 (35%)
had left sided disease. There were 3 patients (13%) each
of Stage I and II, 13 (57%) with Stage III, and 4 (17%)
with Stage IV disease. One patient had metastatic deposits
in the liver and another in the lungs, while two had involvement of both organs. Eighteen of 23 (78%) children
received treatment at our centre. Upfront nephrectomy
(UN) was done in 6 (33%) patients, one with Stage III
(RTK), while the rest had Stage I/II disease (WT). The remaining 12 (67%) children received preoperative chemotherapy (PC) and thus were treated as Stage III. However,
these patients had a core needle biopsy prior to starting
treatment. All but one patient with WT had favorable histology. Both patients with CCSK and RTK had Stage III
disease.
Patients and outcome
Eighteen of 23 (78%) children with renal tumors opted
for treatment at our center. Five patients left after the initial diagnosis and staging workup, including the patient
who presented as relapsed disease. The therapy was given
as per NWTS guidelines. Sixteen children with WT received treatment, with the relapse free survival of 56%
(Figure 1). The follow up period after treatment ranged
from 1-63 months (average 16 months). The details of

135

F a do o e t al.

DISCUSSION
Kidney tumors comprise approximately 6% of all
childhood cancers. WT is the most common primary renal
neoplasm in children. The exact incidence and outcome of
these tumors in Pakistan is unknown. Although our study
is a single institution experience, biases regarding patient
selection have to be considered. In the absence of larger
cohorts this may represent some of our patient characteristics and help promote better understanding of our population. In our study the most common histopathological
subtype was WT (91%). The median age at the time of
diagnosis was 4 years, which is slightly higher than reported from developed countries but similar to the data
reported from Sudan, Nigeria and other developing countries (2,6, 10-13). Boys outnumbered girls with a ratio of
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five relapsed patients of WT and one with CCSK are given in Table 1. Three of the relapsed patients with WT had
Stage III, one had Stage I and one had Stage IV disease.
The one patient with Stage I/favorable histology WT had
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Fig 1. Relapse free survival of sixteen children with WT receiving
treatment

1.5:1, again consistent with literature from other resource
poor countries (14-16). This may either be a true reflection of sex predilection for the disease or a gender bias
in our culture where males are brought preferentially to
medical attention than females.
The first Wilms tumor trial from the United Kingdom
Children Cancer Study Group (UKCCSG) reported abdominal mass as the most common presenting symptom
with comparable reports from other studies (6,13,17,18).
Fever, abdominal pain, gross hematuria, and hypertension
are other frequently seen symptoms in these children (2).
Similar observations were seen in our study population.
A substantial proportion (74%) of our patients presented as advanced stage disease (Stage III and IV). This

Table 1
Characteristics of relapsed patients
Stage of
Type of
Primary
disease at
Patient Renal
tumor sites
diagnosis
Tumor
01
02
03
04
05
06

Kidney
WT
Kidney
WT
Kidney
CCSK
WT Kidney/lung
Kidney
WT
kidney
WT

III
I
III
IV
III
III

Treatment
received

Site of Relapse

Primary site/ Lungs
PC,A,V,D/XRT
Primary site/ Liver
Only surgery
Brain
PC,V,C,D,E/XRT
Primary site/Liver
PC,A,V,D/XRT
Primary site/ Liver
PC,A,V,D/XRT
PC,A,V,D/XRT Primary site/Lungs/Liver

Time To
Relapse Therapy
from end of after
treatment relapse
(months)
03
<1
24
<1
<1
06

No
Yes
No
No
No
No

Outcome

Lost to follow up
Alive without disease
Lost to follow up
Lost to follow up
Expired
Expired

WT: Wilms tumor, CCSK: clear cell sarcoma of the kidney
PC: preoperative chemotherapy, A: actinomycin-D, V: vincristine, D: doxorubicin, XRT: radiation, C: cyclophosphamide, E: etoposide
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is another significant factor that determines the outcome.
Davidson and others (19) have reported a similar pattern
of advanced stage disease in developing countries. In
our study the relapse free survival of children with WT
was 56% that compares with the reported figures from
developing countries but still far less than the developed
countries (4,6,13,20). Older age and advanced stage of
the disease found in our children at presentation might
have contributed to the poorer outcome. The outcome in
five children is unknown as they were lost to follow-up,
two of them just after completion of therapy and 3 after
relapse. Loss to follow-up and abandonment of treatment
are factors known to contribute to poor survival (8,21).
All relapses seen in our children with WT were seen within 6 months of completion of therapy. Early relapses have
been associated with poor outcome and may reflect more
aggressive nature of disease seen in children residing in
developing countries (22). The most frequent sites of relapse reported in children with WT are the lungs, while
original tumor bed, liver, brain and bone are less frequently involved (23). In our observation primary tumor bed
was the predominant site of relapse seen in all patients
with combination of lung and/or liver metastasis. The relapses were seen more in children who had pre-operative
chemotherapy (PC). Under staging because of difficulty
of assessing nodal spread and alteration in histology with
PC has been known to increase local relapses as shown
in SIOP 6 trial (24). All 5 NWTS trials have been based
on upfront nephrectomy (UN) with risk adapted chemotherapy/radiotherapy and recommendation that all children who had inoperable tumors at diagnosis be treated
as Stage III to overcome the above mentioned issues. The
International Society of Pediatric Oncology (SIOP) on the
other hand uses PC to decrease the risk of tumor spillage.
With the excellent outcome of children treated on either
of the two regimens the aim is now to decrease the risk of
potential long term sequelae without altering the efficacy.
Cardiotoxicity secondary to anthracyclines and effects on
growth and fertility after abdominal irradiation are the
major long term sequelae seen in these patients (25).
In our patients advanced disease at diagnosis resulting
in inadequate local control even with delayed nephrectomy, further delay in radiation because of parental anxiety

and concerns, intra-operative tumor spillage and intolerance to chemotherapy could be some of the risk factors
for relapses in our patients. Multidisciplinary team approach comprising of surgeons, radiation and pediatric
oncologist with development of expertise in their respective fields is essential for improving the outcome of these
children. Uniform protocols need to be established to give
standard of care to all and to evaluate the outcome in a
more significant manner. Collaborative efforts also need
to be established between the caregivers and different
centres involved in the care of these children as all facilities may not be available at a single institute.
In contrast to WT, recurrences in CCSK are usually
seen 3 years after completion of treatment. The most
preferential sites of recurrences are bone and local bed
of tumor followed by brain and liver (26). The only child
with CCSK diagnosed and treated at our hospital relapsed
after 24 months. Another unusual finding in our study was
a child with RTK who presented at 8 years of age. The
NWTS reported RTK being more frequently seen in children less than 2 years of age with only one out of 142 children above 8 years of age (27). Although the prognosis
is better for older children, our patient died early during
chemotherapy secondary to infection.
A significant proportion (22%) of our children left
after the establishment of diagnosis. The exact reasons
for leaving were not ascertained but inadequate finances,
ignorance, lack of support in terms of lodging and misconceptions about the disease as reported in other studies,
were the most probable factors (6,7,13,19).

CONCLUSION
The outcome of children with kidney tumors continues to remain poor in developing countries. Improvement
in the survival of these children can only be achieved by
early recognition and referral, multidisciplinary approach
with close collaboration of surgeons, pathologist, radiation and pediatric oncologist. Identifying and tackling the
causes of abandonment, improving resources together
with creating awareness among parents, families and physicians are also essential to achieve this goal.
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