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Wilms tumour is the paradigm for the treatment of a malignant solid tumour of children
and adolescents. Dramatic improvements in survival have occurred as the result of
advances in anaesthetic and surgical management, radiation therapy technique and the
availability of several very effective chemotherapeutic agents. Despite these successes,
controversy exists regarding the initial management of children with unilateral, favourable
histology Wilms tumour. Two different approaches have been recommended by different
investigators — immediate nephrectomy or pre-nephrectomy chemotherapy followed by
delayed nephrectomy. The results of randomised trials will be reviewed and the benefits
and risks of each approach discussed.

© 2007 Elsevier Ltd. All rights reserved.

1. Immediate nephrectomy

Immediate nephrectomy has been recommended by the Na-
tional Wilms Tumour Study (NWTS) Group (NWTSG). The
NWTSG conducted four randomised clinical trials between
1969 and 1994. Patients were eligible for randomisation if they
had undergone initial nephrectomy. Patients who had pre-
operative tumour rupture were eligible for randomisation as
they underwent immediate nephrectomy and such patients
comprised 4.4% (19/427) of those randomised on NWTS-1.% In-
tra-operative rupture complicated nephrectomy for 17.8% (76/
427) of randomised NWTS-1 patients,’ 12.1% (76/626) of ran-
domised or followed NWTS-2 patients? and 13.3% (195/1466)
of randomised or followed favourable histology NWTS-3
patients.?

Post-operative chemotherapy and radiation therapy were
administered based on the surgical pathological stage. The re-
sults of NWTS-2 and NWTS-3 suggested that the addition of
doxorubicin to the combination of vincristine and actinomy-

cin D improved relapse-free, but not overall, survival of chil-
dren with stage III favourable histology Wilms tumour, and
improved neither the relapse-free nor the overall survival of
those with stage II favourable histology Wilms tumour.** Pro-
longed follow-up of these children confirmed the absence of
an improved overall survival rate among those children with
stage III favourable histology Wilms tumour treated with the
doxorubicin containing regimen compared to those treated
without doxorubicin.®”

2. Pre-nephrectomy chemotherapy

To decrease the need for post-operative abdominal radiation
therapy to treat patients who have tumour rupture during
nephrectomy, the investigators of the International Society
of Paediatric Oncology (SIOP) conducted a series of trials in
which all patients received pre-nephrectomy chemotherapy
or abdominal radiation therapy. Patients classified as a surgi-
cal emergency were not eligible for the randomised study, but
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underwent immediate nephrectomy. The frequency of tu-
mour rupture observed among the unirradiated SIOP patients
was higher than reported among patients without metastases
entered on NWTS studies 1, 2 or 3 (see above) but in the first
SIOP study, pre-nephrectomy abdominal irradiation de-
creased the percentage of nephrectomies complicated by
tumour rupture from 33% (20/60) to 4% (3/72).2 In a subse-
quent randomised trial, the frequency of tumour rupture
was nearly the same for patients treated with pre-nephrec-
tomy abdominal irradiation and dactinomycin (8%, 7/76)
and for those treated with pre-nephrectomy chemotherapy
with vincristine and dactinomycin (6%, 5/88).°

3. Risks and benefits of immediate and
delayed nephrectomy

The administration of pre-nephrectomy chemotherapy is
associated with several actual or theoretical risks, including:
a) administration of combination chemotherapy to a patient
with a benign disease; b) administration of combination che-
motherapy to a patient with a different histological type of
malignant tumour; c) modification of tumour histology; and
d) loss of staging information, whereas delayed nephrectomy
is associated with a lower risk of intra-operative tumour spill-
age, and hence in the requirement for abdominal radiation
therapy.

The early results of both the NWTS and the SIOP Nephro-
blastoma Trials demonstrated that between 7 and 10%° of
patients with a pre-nephrectomy diagnosis of Wilms tumour
have a benign or malignant condition other than Wilms tu-
mour. More recent data suggest that, even with the use of
modern imaging techniques, an incorrect diagnosis will be
made in 4.8% of patients.'’

The effect of pre-nephrectomy chemotherapy on tumour
histology was evaluated in 140 patients with unilateral Wilms
tumour registered on the NWTS. The percentage of patients
in this group with anaplastic tumours was 9.2% (11/119)*?
compared to 3.4% among the first 1700 patients entered on
NWTS - 3. The percentage of patients who received pre-
nephrectomy chemotherapy using the SIOP-9 protocol with
anaplastic histology was 7.5% (33/440).’* These results may
represent non-significant statistical variation, but could also
reflect the induction of cytologic changes consistent with
anaplasia in tumours which, prior to treatment, may have
had favourable histology, or the occurrence of an increased
frequency of rapidly growing, invasive tumours within the
anaplastic category.

The major concern regarding the management of children
who receive pre-nephrectomy chemotherapy is the potential
for loss of important staging information. This concern is
exemplified by the experience reported by the investigators
in SIOP who conducted a clinical trial in which patients trea-
ted with pre-nephrectomy combination chemotherapy who
had post-chemotherapy stage II Wilms tumour without regio-
nal lymph node involvement by tumour were randomised to
receive or not receive post-nephrectomy abdominal irradia-
tion. All received post-nephrectomy adjuvant chemotherapy
which included vincristine and dactinomycin. The trial was
discontinued because an unexpected, statistically significant
excess of intraabdominal recurrences occurred in the unirra-

diated patients.'® This result might suggest that pre-nephrec-
tomy chemotherapy produced sufficient tumour response to
obscure the detection of perinephric tumour extensions
and/or tumour deposits which were present in regional
lymph nodes.*®

The NWTS - 4'7:'8 and SIOP Nephroblastoma - 9 Trials™**°
employed abdominal irradiation and/or treatment with a
combination chemotherapy regimen which included an
anthracycline, for specific groups of patients. Those with
stage 11, lymph node positive Wilms tumour on SIOP Nephro-
blastoma Trials were included in stage III in the NWTS.
Employing the staging system developed by the NWTSG
Study Committee, and placing SIOP patients with stage II,
lymph node positive Wilms tumour in stage III, one can dem-
onstrate, using the stage distributions of patients entered on
NWTS - 3 and SIOP Nephroblastoma Trial - 6, that approxi-
mately fifty percent more European Stage I-1II, favourable his-
tology Wilms tumour patients would be treated with an
anthracycline (SIOP - 6 - 45.5%,201/442; NWTS - 3 -
29.3%,449/1528), whereas approximately fifty percent more
North American patients would be treated with abdominal
irradiation (SIOP - 18.0%,80/442; NWTS - 29.3%,449/1528).%**

4. Randomised study of immediate
versus delayed nephrectomy

The United Kingdom Children’s Cancer Study Group (UKCCSG)
conducted a trial (United Kingdom Wilms (UKW) 3) in which
patients were randomised to either immediate nephrectomy
or pre-operative chemotherapy followed by delayed nephrec-
tomy.?° The investigators randomised 205 patients represent-
ing 39% (205/525) of the incident eligible cases. Although the
increase in the proportion of stage I patients was not statisti-
cally significant (p = 0.13), the authors recommended that pre-
nephrectomy chemotherapy be adopted as the standard for
the management of most children with non-metastatic uni-
lateral favourable histology Wilms tumour. There are, how-
ever, a number of methodological criticisms which should be
considered in interpreting their results.

This study redefined stage I disease to include necrotic tu-
mour that was outside the renal capsule but was completely
excised. Although the investigators stated that this corre-
sponded to the staging systems employed by the NWTSG
and other UKW studies, it is not clear this was the case.*?%?2
Furthermore, it has been suggested that early systemic re-
lapse occurs more frequently in patients with non-differenti-
ated tissue within the renal capsule and only non-viable
tissue or traces of the former tumour in the perirenal fat.??

The authors reported outcome by randomised treatment,
and did not indicate in their report whether analysis of out-
come by actual treatment led to the same conclusions. One
of the underlying assumptions of analysis by ‘intent to treat’
is that there are no significant differences in the distribution
of patients with adverse risk factors between the two (or
more) randomised treatment arms. The paper did not report
the distributions by gender, age at diagnosis, tumour size
(or volume), diagnostic imaging evaluation of tumour ‘inva-
sion’ of adjacent structures, etc. of the 320 patients who were
not randomised and it is therefore difficult to confirm that the
randomised group was representative of the total group of pa-
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tients seen at the participating centres. In particular, the re-
port is unable to determine if patients with large tumours,
extensive tumour necrosis or retroperitoneal lymphadenopa-
thy on diagnostic imaging, or those referred to particular
institutions and/or particular surgeons, were less likely to
be randomised.

Local relapses were reported more commonly among
those patients treated with delayed nephrectomy: the propor-
tion of patients with abdominal involvement in a relapse,
with or without concurrent distant relapse, was 5.3% (5/94)
for those who underwent immediate nephrectomy versus
10.9% (10/92) for those who underwent delayed nephrectomy.
This is a disturbing trend, and is in the same direction as that
previously reported by the International Society of Paediatric
Oncology.?

The authors suggested that their results demonstrated an
11.4% reduction in the percentage of patients who required
post-operative actinomycin D, based on the assumption that
monotherapy with vincristine was adequate for the post-
nephrectomy management of those with stage I tumours.
However, this conclusion was not based on a comparison
with the results of a randomised trial, but rather on a single
arm study in which the reported design did not include a for-
mal stopping rule.?? A subsequent report of the results for a
subgroup of these patients suggested that monotherapy was
in fact not sufficient treatment for those stage I, favourable
histology patients with pulmonary nodules identified only
on CT scan.?* In addition, as stated by the authors, two drug
chemotherapy was recommended for this group of patients
in their current trial. The investigators also concluded that
the overall burden of treatment was considerably reduced
and resulted in the avoidance of doxorubicin for stage II tu-
mours but, as discussed above, it is not yet clear that this
reduction in therapy is safe. Are there yet sufficient data to
reassure that this therapeutic approach does not in fact lead
to an increase in the morbidity of therapy due to the more
intensive therapy required for management of relapse?

Importantly, the authors stated that they did not observe
biopsy track relapse among 102 patients who underwent
closed biopsy. This requires clarification as a recurrence of
this nature has been reported elsewhere in a patient random-
ised to have a needle biopsy and preoperative chemotherapy
according to the same UKCCSG protocol.>>?® Another report
in the literature demonstrates that this risk is more than
theoretical.?’

Although the UKCCSG study was undertaken to resolve
the controversy regarding the risks and benefits of immediate
versus delayed nephrectomy in the management of children
with Wilms tumour, the study, as reported, does not resolve
this controversy and the data do not support the statement
in the Abstract that all children with non-metastatic Wilms
tumour should receive chemotherapy prior to tumour
resection.

5. Summary

Based on prior data from the NWTSG, the only patients with a
unilateral Wilms tumour who should undergo delayed
nephrectomy are those with extension of tumour thrombus

into the inferior vena cava.?® In addition, those who are poor
surgical candidates due to malnutrition, parasitic infestation
or other reasons should receive appropriate correction of
these problems prior to nephrectomy. Administration of
pre-nephrectomy chemotherapy to additional patients with
unilateral Wilms tumour still requires careful assessment of
the risks and benefits of this approach, compared to those
associated with immediate nephrectomy.
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