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Prognostic variables in adult Wilms tumour
Jonathan I. Izawa, MD;*†‡ Mohammad Al-Omar, MD;*‡ Eric Winquist, MD;† Larry Stitt, MSc;†
George Rodrigues, MSc, MD;† Steven Steele, MD;*‡ D. Robert Siemens, MD;§ Patrick P. Luke, MD*‡
Objective: To identify outcomes and prognostic variables that predict survival outcomes in adult Wilms
tumour patients. Methods: We collected data on 128 patients with adult Wilms tumour treated between 1973 and 2006. Six cases from our 2 Canadian centres have not been previously reported. We
collected data on the remaining 122 patients from published case reports or case series. Analyzed factors
included age, sex, favourable or unfavourable histopathology, clinical stage (I, II, III or IV) and
chemotherapy and radiotherapy received. The outcomes studied included overall survival (OS) and
disease-specific survival (DSS). Univariate analysis with Kaplan–Meier actuarial methodology and multivariate analyses with Cox regression were used to determine outcomes and predictive clinical factors.
Results: The patients’ mean age was 26 (range 15–73) years. After a mean follow-up of 54 (range
2–240) months, the OS and DSS of the entire cohort were both 68%. Favourable histopathology predicted superior OS and DSS (both p < 0.001). Higher clinical stage predicted inferior OS and DSS
(both p < 0.001). Conclusion: Adult Wilms tumour has a poorer prognosis than pediatric Wilms tumour. In adults with Wilms tumour, more aggressive patient- and tumour-specific surveillance and adjunctive therapies than those advocated by pediatric National Wilms Tumor Study guidelines may be
warranted, especially in patients with an unfavourable histopathology and higher clinical stage.
Objectif : Déterminer les résultats et les variables pronostiques qui prédisent la survie chez les patients
adultes atteints d’un adénomyosarcome. Méthodes : Nous avons recueilli des données sur 128 patients
adultes atteints d’un adénomyosarcome qui ont été traités entre 1973 et 2006. Six cas provenant de
deux centres canadiens n’avaient pas été déclarés auparavant. Nous avons recueilli des données sur les
122 autres patients à partir de rapports de cas publiés ou de séries de cas. Les facteurs analysés ont inclus
l’âge, le sexe, l’histopathologie favorable ou défavorable, le stade clinique (I, II, III ou IV) et la chimiothérapie et la radiothérapie reçue. Les résultats étudiés ont inclus la survie globale (SG) et la survie spécifique à la maladie (SSM). On a utilisé l’analyse à variable unique et la méthode actuarielle de
Kaplan–Meier, ainsi que des analyses à variables multiples avec régression de Cox, pour déterminer les
résultats et les facteurs cliniques prédicteurs. Résultats : Les patients avaient en moyenne 26 ans (intervalle de 15 à 73 ans). Après un suivi moyen de 54 mois (intervalle de 2–240 mois), la SG et la SSM de
toute la cohorte s’établissaient toutes deux à 68 %. L’histopathologie favorable était prédicteur d’une
SG et d’une SSM supérieures (toutes deux p < 0,001). Le stade clinique plus avancé était prédicteur
d’une SG et d’une SSM inférieures (toutes deux p < 0,001). Conclusion : L’adénomyosarcome chez
l’adulte présente un pronostic plus sombre que chez l’enfant. Chez l’adulte atteint d’un adénomyosarcome, une surveillance et des thérapies d’appoint spécifiques au patient et à la tumeur et plus agressives
que celles que l’on préconise dans les lignes directrices de l’étude nationale sur l’adénomyosarcome chez
l’enfant peuvent être justifiées, particulièrement chez les patients qui ont une histopathologie défavorable et dont la maladie est à un stade clinique plus avancé.

W

ilms tumour is the most common primary renal malignancy
of childhood. Cure rates in the pediatric population of patients with clin-

ically organ-confined or advanced
stages of disease are high when a
multimodal approach involving surgery, chemotherapy and radiotherapy

is used.1 The extent and timing of
surgery has been based on studies by
the National Wilms Tumor Study
Group (NWTS), and the extent of
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disease and histology of the primary
tumour has directed the adjuvant
therapies.1
Adult Wilms tumour is rare, and
its clinical presentation in patients
can often be indistinguishable from
renal cell carcinoma or other more
common adult renal tumours.2–6
There has been controversy over the
prognosis in cases of adult Wilms
tumour.7–10 Owing to its low incidence,2–5 the prognostic variables
have not been studied in a large cohort of patients. In our experience,
adults with Wilms tumour had poor
overall survival despite treatment according with contemporary pediatric
NWTS protocols.11 The survival outcomes for adult Wilms tumour have
never been shown in a large cohort
of patients to be clearly inferior to
outcomes for pediatric Wilms tumour. We hypothesized that adults
with Wilms tumour have poorer outcomes, and our objective was to
identify outcomes and prognostic
variables that predict survival outcomes, using the collected data on all
published reports of adult Wilms tumour patients.
Methods
Data were collected on 128 patients
with adult Wilms tumour treated between 1973 and 2006.12–20 Patients in
these series were treated according to
protocols based on contemporaneous
NWTS recommendation. Six cases from
2 Canadian centres (Queen’s University
and the University of Western Ontario)
have not been previously reported. We
obtained data for the remaining 122 patients from published case reports or
case series.12–20 We collected information
about age, sex, favourable (FH) or unfavourable (UH) histopathology, clinical stage (I, II, III or IV), chemotherapy
and radiotherapy.
On the basis of the NWTS results,
Wilms tumour is divided into FH or
UH depending on the absence or
presence of anaplasia.21 Anaplasia has
been defined by the NWTS as the
combination of cells with very large

hyperchromatic nuclei and multipolar mitotic figures. The enlarged nuclei must be at least 3 times as large
as the typical blastemal nuclei in both
axes, and hyperdiploid mitotic figures must be present.22 The NWTS
has established a staging system for
Wilms tumour (Box 1).22 We used
these definitions to determine clinical
stage andhistopathology type.
In addition, we investigated data
on overall survival (OS) and diseasespecific survival (DSS). We used
Kaplan–Meier actuarial methodology
to estimate OS and DSS. The logrank
test was used to compare the significance of differences between the survival curves. Cox regression analysis
was used to determine which factors
were an independent predictor of survival outcomes.23 We considered a
value of p < 0.05 to be statistically
significant.

actinomycin-D–based therapies. Univariate analysis revealed that the clinical stage and histopathology of the
primary tumour were associated with
survival outcomes. As shown in Figure 1 and Figure 2, a higher clinical
stage was associated with inferior OS
and DSS (p < 0.001 for both). As
shown in Figure 3 and Figure 4, UH
was associated with inferior OS and
DSS (p < 0.001 for both). On univariate analysis, adult age, sex and
therapy with external beam radiation
were not associated with any survival
outcomes. On multivariate analysis,
histopathology was independently associated with OS and DSS (p = 0.001
and p = 0.003, respectively), and
stage was independently associated
with OS and DSS (p = 0.013 and p =
0.015, respectively). Table 1 and
Table 2 summarize the results of the
univariate and multivariate analyses.

Results

Box 1. National Wilms Tumour Study
Group staging system

Patients who presented with Wilms tumour had a mean age of 26 (range
15–73) years. After a mean follow-up of
54 (range 2–240) months, the OS and
DSS of the entire cohort were both
68%. Of the patients, 117 received multiagent chemotherapy, 3 received singleagent chemotherapy, and 7 received no
adjuvant chemotherapy. Information
about chemotherapy was not recorded
for 1 patient. The most frequent
chemotherapeutic regimens used were
vincristine and actinomycin-D (43 patients); vincristine, actinomycin-D and
adriamycin (48 patients); etoposide, carboplatinum, ifosfamide and adriamycin
(11 patients); and vincristine, actinomycin-D and epirubicin (6 patients).
For 77 patients, radiotherapy targeted
the renal fossa (1000–5000 cGy), lungs
(1200–2000 cGy) and/or local recurrences (5000 cGy). A further 50 patients did not receive any radiotherapy,
and this information was not available
for 1 patient.
We excluded chemotherapy from
the analysis because of the small
number of patients receiving any regimen other than the vincristine and

Stage
I

Extent of tumour

Tumour is confined to the kidney
and completely resected.
Specific criteria
• The renal capsule is not penetrated by the tumour.
• Extension into the renal sinus does
not go beyond the hilar plane.
• There is no lymphatic or
hematogenous spread.

II

Tumour extends locally outside the
kidney, but is completely resected.
Specific criteria
• The renal capsule is penetrated by
the tumour.
• Extension into the renal sinus goes
beyond the hilar plane.
• The renal vein contains tumour.
• Local spillage or biopsy involves
the flank.
• Specimen margins are free of
tumour, and no residual tumour
remains after surgery.

III

There is residual tumour confined to
the abdomen without hematogenous
spread.
Specific criteria
• Spillage diffusely contaminates
the peritoneum.
• There are tumour implants on the
peritoneal surface.
• The specimen margins contain
tumour.
• Abdominal lymph nodes contain
tumour.

IV

There are hematogenous
metastases.

V

Tumours are present in both kidneys.
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Because the numbers were insufficient, we were not able to stratify
patients with UH for stage-based
comparisons. The overall outcomes
in these patients were poor, with a
37% 5-year overall survival.

tumour is comparable to that for pediatric Wilms tumour. We believe that
our study adds novel data showing the
prognosis to be significantly worse in
cases of adult Wilms tumour. In pediatric patients studied in NWTS III,
D’Angio and colleagues24 showed that
the risk of relapse from FH Wilms tumour is low, at about 10% for stage
I–II tumours and 20% for stage
III–IV tumours. Conversely, all UH
tumours had inferior prognosis, compared with FH tumours, regardless of
stage (36%–45% 5-year survival). In
our study, overall patient survival was
only 65% in patients with FH and

Discussion
In the past, adults with Wilms tumour
have been treated with therapeutic protocols based on data derived from pediatric NWTS data. However, owing
to small numbers in each of the adult
Wilms tumour case series, it is not clear
whether the prognosis of adult Wilms
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37% in patients with UH. Because we
only reviewed studies that treated patients with adult Wilms tumour according to pediatric NWTS protocols, it is not clear why overall results
in adult Wilms tumour appear to be
inferior when compared with pediatric Wilms tumour, despite stageand histology-based comparisons.
It is possible that our results are biased by diagnostic error. Adult Wilms
tumour might have been wrongly diagnosed in several of the series that we
used for our analysis. Indeed, some of
these patients may have had sarcoma
and not Wilms tumour. However,
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FIG. 1. Overall survival for the 128 patients, stratified by disease stage.

FIG. 2. Disease-specific [death specific to Wilms tumour] survival for the 128 patients, stratified by disease stage.
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FIG. 3. Overall survival for the 128 patients stratified by
favourable versus unfavourable histology.
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FiG. 4. Disease-specific [death secondary to Wilms tumour]
survival for the 128 patients stratified by favourable versus unfavourable histology.
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there are some important trends that
must be highlighted. As in the pediatric NWTS results, for FH tumours,
the prognoses for stage I and II tumours were not different, and similarly, the prognoses for stage III and
IV tumours were identical. As well,
among adult Wilms tumour patients
with UH, there was a marked reduction in survival, compared with survival rates seen in the FH group.
Again, this is in keeping with prognostic trends seen in the pediatric NWTS
results. Nevertheless, we recommend
that histology from patients with
presumed adult Wilms tumour be sent

to the NWTS for confirmation of
diagnosis.
In addition to the potential difficulties of differentiating adult Wilms
tumour from sarcoma, the diagnosis
of anaplasia and staging can be difficult.22 The tumour must be sampled
well as small foci of anaplasia can be
associated with a poor response to
therapy.21 Extensive gross sectioning
and good histologic preparations,
fixations, sectioning and staining are
absolutely required to recognize
anaplasia, and thus UH, correctly.22
Most Wilms tumour with anaplasia
occurs in older children and adults,

Table 1
Age, sex, histopathology, tumour stage and radiotherapy received as predictors
of overall survival in univariate and multivariate Cox regression analyses
Univariate
Characteristic

n*

Hazard ratio
(95% CI)

Age
(continuous,
10-year
intervals)

83

1.39 (0.99–1.940)

Age ≥ 25 y

Multivariate (n = 69)*
p value
0.055

83

1.09 (0.52–2.26)

Sex, male
Unfavourable
histopathology

83
105

1.44 (0.69–2.99)
5.78 (2.51–13.32)

0.330
< 0.001

Stage IV
Radiotherapy

119
118

4.70 (2.36–9.36)
1.23 (0.62–2.42)

< 0.001
0.558

Hazard ratio
(95% CI)

p value

1.72 (1.14–2.60)

0.010

5.13 (1.91–13.82)

NS
0.001

0.820

NS

3.37 (1.30–8.75)

0.013
NS

CI = confidence interval; NS = not significant.
*n = no. of patients.

Table 2
Age, sex, histopathology, tumour stage and radiotherapy received as predictors
of disease-specific survival in univariate and multivariate Cox regression
analyses
Univariate
Characteristic

n*

Hazard ratio
(95% CI)

Age
(continuous,
10-year
intervals)

82

1.23 (0.84–1.80)

Multivariate (n = 69)*
p value

Hazard ratio
(95% CI)

0.288

p value
NS

Age ≥ 25 y

82

0.96 (0.45–2.04)

0.906

NS

Sex, male

82

1.42 (0.66–3.03)

0.366

NS

105

6.00 (2.59–13.91)

< 0.001

4.33 (1.67–11.25)

0.003

118
117

4.97 (2.44–10.09)
1.30 (0.64–2.63)

< 0.001
0.464

3.23 (1.25–8.33)

0.015
NS

Unfavourable
histopathology
Stage IV
Radiotherapy

CI = confidence interval; NS = not significant.
*n = no. of patients.

and any anaplasia present, identified
or unidentified, results in significantly poorer survival outcomes.
Staging challenges arise because the
tumours usually distort the renal
pelvis, hilar structures and renal capsule. Thus, differentiating between
stage I and II tumours can be extremely difficult.22
The poor results for adult Wilms
tumour may also be due to the adult
oncologist’s lack of familiarity with
this disease. In fact, as an offshoot of
the NWTS, Kalapurakal and colleagues10 reviewed 23 patients with
FH adult Wilms tumour. Their overall 5-year survival rate was excellent
(83%) and suggested that therapy in
adults with FH should be directed according to pediatric NWTS protocols.10 The patients analyzed in our
study were treated between 1973 and
2006, and treatment protocol varied
depending on the NWTS recommendations at the time. Conversely, the
adults treated in the Kalapurakal
study were treated by contemporary
NWTS IV and V protocols, and the
excellent results may reflect improvements in diagnostic testing and therapy. Nevertheless, we believe that it is
important to include the input of pediatric oncologists in the treatment of
adults with Wilms tumour.
Even with a collaborative approach
between pediatric and adult oncologists, there will be challenges in adapting pediatric chemotherapy treatment
dosages to adults because of the toxicity of these high dosages. However,
the use of hemopoietic growth factors
to allow dosage escalation and to
decrease the toxicity of systemic chemotherapy may be considered for certain patients at high risk for treatment
failure with the recommended NWTS
IV and V protocols.
The extent of surgical excision including the regional lymph nodes
may also be a factor in survival outcomes. Regional lymph node dissection (LND) is not routinely performed in adult patients with Wilms
tumour. One of the 6 patients studied from our Canadian centres did
Can J Surg, Vol. 51, No. 4, August 2008
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have a recurrence in a regional lymph
node requiring re-exploration and
regional LND. In adult patients with
Wilms tumour, many of the tumours
are large and locally advanced at the
time of diagnosis. Routine regional
LND may improve local recurrence
rates and survival. Although this is
controversial in renal cell carcinoma,
Wilms tumour does have different
biology, and routine regional LND
has provided survival benefits in
other malignancies.25 It is also important to note that, in adults, the
diagnosis of Wilms tumour is never
made before such therapeutic intervention as radical nephrectomy and
lymphadenectomy. Thus patients
may not benefit from preemptive
chemotherapy, and intervention may
be performed outside the state-ofthe-art recommendations.
An alternative explanation for the
different results in our study may be
the heterogeneity in the biology of
adult Wilms tumour. In children,
Wilms tumour usually presents as an
asymptomatic abdominal mass.
However, in adults, most patients
have a constellation of symptoms
that can include flank pain, weight
loss or a decline in their performance
status.19 This may be secondary to a
higher rate of clinically occult metastases. Heterogeneity in biological behaviour also exists in Wilms tumours,
whether FH or UH or within the
same stage of disease. In addition to
the histologic and stage-based prognostic factors used to determine
therapies, methods to further define
the natural history of a tumour or
the response to therapy for individual
Wilms tumours will be required.
Molecular and genetic studies such
as aspiration cytology and cytogenetic analyses of Wilms tumours26
will be necessary to gain further insight into the biology of individual
tumours and may provide a means
by which to improve outcomes with
therapy that is more aggressively
patient- and tumour-specific.

256

J can chir, Vol. 51, No 4, août 2008

Competing interests: None declared.
Contributors: Drs. Izawa, Winquist and
Luke designed the study. Drs. Izawa, Al-Omar,
Winquist, Steele and Siemens acquired the
data, which Drs. Izawa, Winquist, Rodrigues,
Luke and Mr. Stitt analyzed. Drs. Izawa, AlOmar, Luke and Mr. Stitt wrote the article,
which Drs. Izawa, Winquist, Rodrigues,
Steele, Siemens and Luke reviewed. All authors gave final approval for publication.

References
1. Grundy PE, Green DM, Coppes MJ. Renal tumors. In: Pizzo PA, Poplack DG,
editors. Principles and practice of pediatric
oncology. 4th ed. Philadelphia: Lippincott
Williams and Wilkins; 2002. p. 865-93.
2. Byrd RL, Evans E, D’Angio G. Adult
Wilms tumor: effect of combined therapy
on survival. J Urol 1982;127:648-51.
3. Roth DR, Wright J, Cawood DC, et al.
Nephroblastoma in adults. J Urol 1984;
132:108-10.
4. Arrigo S, Beckwith JB, Sharples K, et al.
Better survival after combined modality
care for adults with Wilms tumor. Cancer
1990;66:827-30.
5. Bozeman G, Bissada NK, Abboud MR,
et al. Adult Wilms tumor: prognostic and
management concerns. Urology 1995;45:
1055-7.
6. Klapproth HJ. Wilms tumor: a report of
45 cases and an analysis of 1,351 cases reported in the world literature from 1940
to 1958. J Urol 1959;81:633-48.
7. Babaian RJ, Skinner DG, Waisman J.
Wilms tumor in the adult patient: diagnosis, management and review of the world
medical literature. Cancer 1980;45:1713-9.
8. Tawil A, Cox JN, Roth AD, et al. Wilms
tumor in the adult—report of a case and
review of literature. Pathol Res Pract
1999;195:105-11.
9. Terenziani M, Spreafico F, Collini P, et al.
Adult Wilms’ tumor: a monoinstitutional
experience and a review of the literature.
Cancer 2004;101:289-93.
10. Kalapurakal JA, Nan B, Norkool P, et al.
Treatment outcomes in adults with favorable histologic type Wilms tumor—an update from the National Wilms Tumor
Study Group. Int J Radiat Oncol Biol Phys
2004;60:1379-84.
11. Al-Omar M, Luke PP, Siemens R, et al.
Prognostic variables in adult Wilms’ tumour. Can J Urol 2004;Abstract 69.
12. Orditura M, De Vita F, Catalano G. Adult

Wilms’ tumor: a case report. Cancer
1997;80:1961-5.
13. Moody AM, Norman AR, Tait D. Paediatric tumors in the adult population: the
experience of the Royal Marsden Hospital
1974–1990. Med Pediatr Oncol 1996;26:
153-9.
14. Hentrich MU, Meister P, Brack NG, et al.
Adult Wilms’ tumor: report of two cases
and review of literature. Cancer 1995;75:
545-51.
15. Kattan J, Tournade MF, Culine S, et al.
Adult Wilms’ tumour: review of 22 cases.
Eur J Cancer 1994;30A:1778-82.
16. Dawson NA, Klein MA, Taylor HG. Salvage therapy in metastatic adult Wilms’ tumor. Cancer 1988;62:1017-21.
17. Winter P, Vahlensieck W Jr, Miersch
WDE, et al. Wilms’ tumour in adults. Review of 10 cases. Int Urol Nephrol 1996;
28:469-75.
18. Williams G, Colbeck RA, Gowing NFC.
Adult Wilms’ tumour: review of 14 patients. Br J Urol 1992;70:230-5.
19. Reinhard H, Aliani S, Ruebe C, et al.
Wilms’ tumor in adults: results of the Society of Pediatric Oncology (SIOP) 93-01/
Society for Pediatric Oncology and Hematology (GPOH) Study. J Clin Oncol 2004;
22:4500-6.
20. Terenziani M, Spreafico F, Collini P, et al.
Adult Wilms’ tumor: a monoinstitutional
experience and review of literature. Cancer
2004;101:289-93.
21. Bonadio JF, Storer B, Norkool P, et al.
Anaplastic Wilms’ tumor: clinical and
pathologic studies. J Clin Oncol 1985;3:
513-20.
22. Eble JN. Neoplasms of the kidney. In:
Bostwick DG, Eble JN, editors. Urologic
surgical pathology. St. Louis: Mosby;
1997. p. 83-147.
23. Fisher LD, van Belle G. Biostatistics: a
methodology for the health sciences. New
York: John Wiley & Sons; 1993. p. 786843.
24. D’Angio GJ, Breslow N, Beckwith JB,
et al. Treatment of Wilms’ tumor. Results
of the Third National Wilms’ Tumor
Study. Cancer 1989;64:349-60.
25. Sanderson KM, Stein JP, Skinner DG.
The evolving role of pelvic lymphadenectomy in the treatment of bladder cancer.
Urol Oncol 2004;22:205-11.
26. Li P, Perle MA, Scholes JV, et al. Aspiration cytology and cytogenetics. Diagn Cytopathol 2002;26:99-103.

