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Outline

• Case presentations with audience participation

• Overview of the staging, risk stratification and treatment for Wilms 
tumor

• Focus on surgical aspects of care

• Differences between North America and Europe

• Review same cases at the end for correct answers and discussion





1-year old boy with palpable mass in the flank noticed by caregiver. No other 
symptoms. 
Based on the imaging provided, choose the alternative that reflects the best treatment 
approach for this patient:

a) Neoadjuvant chemotherapy followed by nephrectomy with lymph node sampling

b) Upfront nephrectomy followed by adjuvant chemotherapy and radiation

c) Upfront nephrectomy + lymph node sampling as long as there is no evidence of a 
predisposition syndrome

d) Upfront nephrectomy with node sampling only if nodes are abnormal on imaging 
or intraoperatively

e) Neoadjuvant chemotherapy followed by nephrectomy and radiation





4-year old boy presents to the ED for gross hematuria. There is a palpable right-
sided abdominal mass. US confirms the presence of a renal tumor; CT abdomen 
and chest performed. Radiology reports a single lung nodule compatible with 
metastatic disease. Primary tumor is restricted to the kidney with no evidence 
of vascular thrombus. Select the best approach for this patient:
a) Open biopsy of the renal mass, neoadjuvant chemotherapy followed by 

delayed nephrectomy

b) Percutaneous biopsy of the renal mass, neoadjuvant chemotherapy 
followed by delayed nephrectomy

c) Thoracoscopic biopsy of lung nodule, neoadjuvant chemotherapy, delayed 
nephrectomy

d) Upfront nephrectomy with lymph node sampling, adjuvant chemotherapy 
adjusted based on risk stratification and lung response to therapy

e) Percutaneous biopsy of the renal mass, thoracoscopic biopsy of the lung 
lesions, neoadjuvant chemotherapy, delayed nephrectomy and radiation



You perform a radical nephrectomy and lymph node sampling 
for a 10 cm left renal mass in a 3-year old girl. Pathology 
confirms a completely resected favorable histology Wilms tumor 
with LOH 1p and 16q with 4/10 positive nodes.

Select the option that contains the correct stage and adjuvant 
therapy:
a) Stage II / Chemotherapy – vincristine, actinomycin D, 

doxorubicin
b) Stage III / Chemotherapy – vincristine, actinomycin D, 

doxorubicin, cyclophosphamide and etoposide
c) Stage II / Radiation therapy only
d) Stage II / 3-drug chemotherapy + abdominal radiation
e) Stage III / 5-drug chemotherapy + abdominal radiation





Select the best approach for this 2.5-year old girl with a renal mass and 
evidence of tumor thrombus extending into the IVC:
a) Percutaneous biopsy, neoadjuvant chemotherapy, delayed 

nephrectomy at 12 weeks with IVC exploration if residual tumor 
thrombus and lymph node sampling, adjuvant chemotherapy and 
radiation if necessary.

b) Upfront radical nephrectomy and lymph node sampling, tumor 
thrombectomy separate from nephrectomy specimen followed by 
adjuvant chemotherapy and radiation if necessary.

c) Neoadjuvant chemotherapy without biopsy, delayed nephrectomy 
at 12 weeks with IVC exploration if residual tumor thrombus.

d) Upfront nephrectomy and en bloc tumor thrombectomy, lymph 
node sampling, adjuvant chemotherapy and radiation if necessary.

e) Upfront nephrectomy with IVC exploration on cardiopulmonary 
bypass, lymph node sampling,  adjuvant chemotherapy and 
radiation if necessary. 



Epidemiology – Wilms tumor or nephroblastoma

• 1/10,000 children younger than 15 years of 
age

• 5-6% of all childhood cancers

• 500 new cases in the US per year

• Median age at diagnosis – between 3 and 4 
years, rare in neonates (congenital 
mesoblastic nephroma - CMN)

• 75% diagnosed before age 5

• Main DD – neuroblastoma

• 10% - predisposition syndromes



Clinical presentation

• Palpable mass

• Significant proportion completely asymptomatic

• Trauma / bleeding

• Hematuria (20%) 



COG



Unilateral, non-syndromic WT

COG

• Upfront nephrectomy + lymph node sampling

• Adjuvant chemotherapy based on risk 
stratification

• Vincristine
• Actinomycin D
• (Doxorubicin)

• Cyclophosphamide
• Etoposide

• Radiation

SIOP

• 6 months to 10 years

• Neoadjuvant chemotherapy without biopsy

• Delayed nephrectomy + LN sampling at 6 or 12 weeks

• Therapy adjusted based on histology after nephrectomy
• Necrotic
• Intermediate
• Blastema-predominant

• Radiation







Lesion in 1 kidney, normal contralateral 
kidney

No known predisposition syndrome

No IVC thrombus above the hepatic 
veins

No pulmonary compromise due to 
extensive pulmonary mets

Surgeon’s judgement that 
nephrectomy would lead to tumor 
spill, mortality, excessive morbidity, 

residual tumor



Lesion in 1 kidney, normal contralateral 
kidney

No known predisposition syndrome

No IVC thrombus above the hepatic 
veins

No pulmonary compromise due to 
extensive pulmonary mets

Surgeon’s judgement that nephrectomy 
would lead to tumor spill, mortality, 
excessive morbidity, residual tumor



Why upfront nephrectomy?

Staging

Imaging
Metastatic disease (lungs)

Surgical
Rupture / spill
Vascular extension – renal vein, IVC
LN sampling
Biopsy

Pathology
Histology

Favorable
Anaplastic

Capsule, renal sinus, vessels, margins
Lymph node status

Risk stratification

Overall Stage (I-V)

+
Surgical stage (I-III)

+
Adverse biology features

LOH 1p
LOH 16q
1q gain



Stage I / II Stage III / IV

Grundy et al. JCO 2005

LOH 1p AND 16q
5% of cases



1q gain



1q gain 30% of 
cases 



JCO 2022



Histology

Favorable (90%)

Triphasic
- blastemal
- epithelial
- stromal 

Absence of anaplasia

Anaplastic

Clear cell sarcoma of the kidney (CCSK)

Rhabdoid tumor of the kidney (RTK)

Renal cell carcinoma (RCC)



Excellent oncological outcomes 
vs. long-term treatment related 
morbidity

Relapse – substantial drop in 
survival (90% to as low as 50%)

Intensive treatment aimed at 
improving survival

90%

10%



The role of the pediatric urologist / surgeon

• Nephrectomy without causing spillage

•LN sampling

• Renal vein / IVC thrombus



Open radical nephrectomy for Wilms’ tumor
Generous transabdominal, transperitoneal or thoracoabdominal incision 

to allow a complete exploration of the abdomen 

Radical nephrectomy is performed with the ureter divided as distally as 
possible

Adrenal gland may be spared if upper pole not involved

Renal hilar, pericaval / periaortic, interaortocaval lymph node sampling

Avoid tumor spill



Risk factors for intraoperative spill

> 1,000 patients enrolled on COG studies  (AREN03B2)

10% spill rate

Diameter > 12cm

Right-sided tumors (16% vs. 11% - p=0.04)
Gow et al. JPS , 2013



Lymph Nodes



Lack of LN sampling –
most common 

protocol violation in 
patients with WT

10-18% rates 
of no 

sampling!!

Ehrlich et al., 2005 and 2016
Saltzman et al. 2020



JPS 2020

113 patients Median= 8 nodes

Crispen et al, Capitano et al, 2011
Kuusk et al, 2018



Urology 2021



NUMBER
????



NWTS4 and NWTS5 (> 3000 patients)

Median number of LN sampled in patients with at least 
1 positive LN – 5

Median number of LN sampled in patients with no 
positive LNs – 3

Likelihood of finding a positive node based on LNY:
1-2 LNs sampled – 12%

3-6 LNs – 18%
>= 7 LNs – 28%

Kieran et al. JPS, 2012



NCD (> 2,000 patients)
Used median as LN threshold 

(0.38)
LND ≤0.38  OS 94%
LND >0.38  OS 85%

SEER (n=231)
Used log rank as LN threshold (0.4)

5y CSS
LND <0.4  90%
LND ≥0.4  79%

Saltzman et al. JPU, 2018
Walker et al. JPU, 2020

Lymph node density



LN Yield 
5-7 minimum

7-10 ideal?



Renal Vein 
and

IVC thrombus



No IVC thrombus above the hepatic 
veins

Surgeon’s judgement that nephrectomy would 
lead to tumor spill, mortality, excessive 

morbidity, residual tumor











1-year old boy with palpable mass in the flank noticed by caregiver. No other 
symptoms. Based on the imaging 
provided, choose the alternative that reflects the best treatment approach for 
this patient:

a) Neoadjuvant chemotherapy followed by nephrectomy with lymph node 
sampling

b) Upfront nephrectomy followed by adjuvant chemotherapy and radiation

c) Upfront nephrectomy + lymph node sampling as long as there is no 
evidence of a predisposition syndrome

d) Upfront nephrectomy with node sampling only if nodes are abnormal on 
imaging or intraoperatively

e) Neoadjuvant chemotherapy followed by nephrectomy and radiation





4-year old boy presents to the ED for gross hematuria. There is a palpable right-
sided abdominal mass. US confirms the presence of a renal tumor; CT abdomen 
and chest performed. Radiology reports a single lung nodule compatible with 
metastatic disease. Primary tumor is restricted to the kidney with no evidence 
of vascular thrombus. Select the best approach for this patient:

a) Open biopsy of the renal mass, neoadjuvant chemotherapy followed by 
delayed nephrectomy

b) Percutaneous biopsy of the renal mass, neoadjuvant chemotherapy 
followed by delayed nephrectomy

c) Thoracoscopic biopsy of lung nodule, neoadjuvant chemotherapy, delayed 
nephrectomy

d) Upfront nephrectomy with lymph node sampling, adjuvant chemotherapy 
adjusted based on risk stratification and lung response to therapy

e) Percutaneous biopsy of the renal mass, thoracoscopic biopsy of the lung 
lesions, neoadjuvant chemotherapy, delayed nephrectomy and radiation



You perform a radical nephrectomy and lymph node sampling 
for a 10 cm left renal mass in a 3-year old girl. Pathology 
confirms a completely resected favorable histology Wilms tumor 
with LOH 1p and 16q with 4/10 positive nodes.

Select the option that contains the correct stage adjuvant 
approach:
a) Stage II / Chemotherapy – vincristine, actinomycin D, 

doxorubicin
b) Stage III / Chemotherapy – vincristine, actinomycin D, 

doxorubicin, cyclophosphamide and etoposide
c) Stage II / Radiation therapy only
d) Stage II / 3-drug chemotherapy + abdominal radiation
e) Stage III / 5-drug chemotherapy + abdominal radiation





Select the best approach for this 2.5-year old girl with a renal mass and 
evidence of tumor thrombus in the IVC:
a) Percutaneous biopsy, neoadjuvant chemotherapy, delayed 

nephrectomy at 12 weeks with IVC exploration if residual tumor 
thrombus and lymph node sampling, adjuvant chemotherapy and 
radiation if necessary.

b) Upfront radical nephrectomy and lymph node sampling, tumor 
thrombectomy separate from nephrectomy specimen followed by 
adjuvant chemotherapy and radiation if necessary.

c) Neoadjuvant chemotherapy without biopsy, delayed nephrectomy 
at 12 weeks with IVC exploration if residual tumor thrombus.

d) Upfront nephrectomy and en bloc tumor thrombectomy, lymph 
node sampling, adjuvant chemotherapy and radiation if necessary.

e) Upfront nephrectomy with IVC exploration on cardiopulmonary 
bypass, lymph node sampling,  adjuvant chemotherapy and 
radiation if necessary. 







Thank you!
rodrigo.romao@dal.ca

@rod_romao

902 4012198

mailto:rodrigo.romao@dal.ca
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