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Wilms Tumor

• Most common renal tumor of childhood

• Only about 500-650 cases per year in United States   

• Model for the rare disease that has had successful 
advancements in treatment and outcome owing to 
multicenter collaboration and thoughtful research
• Surgical technique

• Exquisite chemosensitivity

• Patient risk stratification

Dome 2005; Grigoriev 2002
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Surgery is a Critical Component of Therapy

• Excision of tumor in kidney and in lymph nodes

• Avoiding spill and spread

• Surgical staging

• Preoperative planning will optimize surgical outcome

Dome 2005; Grigoriev 2002



Goals of Surgery for Wilms Tumor

• Goal is excision of the tumor in its entirety with proper 
staging and without spill

• Assessment of contralateral renal unit, collecting system, 
venous structures/right atrium

• Avoid spill (and distinguish it from rupture)

• Proper lymph node “sampling”

Dome 2005; Grigoriev 2002



Preoperative Planning

• Assess upfront resectability

• Assess venous and atrial 
tumor involvement

• Assess collecting system 
involvement

• Plan approach

Aldrink 2018; Kieran 2013; Davidoff 2008; Davidoff 2015



Assessment of Resectability

• Even large tumors can be 
resected in their entirety

• Left to surgeon’s discretion

• Look for metastases and 
involvement of contralateral 
kidney

• In general, avoid removing 
adjacent organs other than the 
adrenal gland



Looking for Metastases

• Isolated lung metastases: 
can still proceed with 
upfront nephrectomy

• Evaluate contralateral 
kidney with thin-slice 
cross-sectional imaging
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Different Types of Transperitoneal Incisions

• Midline

• Chevron

• Makuuchi

• Thoracoabdominal

• Not extraperitoneal



Assessment of Contralateral Kidney

• Preoperative imaging (thin-slice cross-sectional 
imaging) is generally sufficient to evaluate contralateral 
renal unit
• Lesions missed on CT tended to be <2 cm
• Less risk with newer CT protocols

• If concerns, can palpate contralateral kidney 
intraoperatively before planned nephrectomy

Ritchey 2005; Ritchey 2001



Assessment of Thrombus

Sensitivity Specificity
Primary 
Nephrectomy

CT 65.6% 84.8%
Doppler US 45.8% 95.7%

Secondary 
Nephrectomy

CT 86.7% 90.6%
Doppler US 66.7% 100%

Sensitivity
Primary 
Nephrectomy

CT 84.6%
Doppler US 70.0%

Secondary 
Nephrectomy

CT 96.0%
Doppler US 68.8%

cavoatrial thrombi 

 all thrombi 

CT correctly predicted extent of 
tumor in 80.9% of primary 
nephrectomy cases and 88.5% of 
secondary nephrectomy cases



Vertical Midline

• Advantages
• Modifiable to reach higher and lower
• Approach to LNs both cranially and caudally
• Can potentially use for bilateral tumor
• Can combine with sternotomy for high level venous 

tumor thrombi

• Disadvantages
• Poor exposure to upper-lateral retroperitoneum



Vertical Midline



Transverse Incisions

• Not much difference between horizontal vs. 
angled subcostal

• Advantages
• Good exposure to lateral retroperitoneum
• Can be extended to do bilateral cases

• Disadvantages
• May not allow full exposure higher or lower
• More limited in older kids as they get taller



Transperitoneal Incisions



Makuuchi Incision

Akhavan 2015



Makuuchi Incision

Ricketts 2008; Linehan 2010

• Advantages
• Great exposure to upper and lateral 

retroperitoneum
• Especially good for older kids as they get 

taller and less wide
• Good exposure for hepatic mobilization
• Can be extended as a “Mercedes Benz” 

to do bilateral cases
• Can combine with sternotomy for high 

level venous tumor thrombi

• Disadvantages
• May not allow full exposure lower in pelvis
• Cosmesis



Makuuchi Incision

Breslow 2005



Thoracoabdominal Incision

• Advantages
• Maximal exposure to upper retroperitoneum
• Can be extended to pelvis
• Ideal for tumors that extend into retrocrural space
• Can combined with ipsilateral pulmonary resections
• Some like this approach for supra-hepatic venous tumor thrombi

• Disadvantages
• Cannot easily access bilateral tumors
• Violate thorax – require chest tube
• Post op pain



Thoracoabdominal Incision



Intraoperative Considerations: Stage Properly

Do
• Completely excise tumor and 

ureter to at least pelvic brim

• Remove small volumes of adjacent 
organs when needed

• Palpate ureter and renal vein 
intraoperatively

• Sample lymph nodes thoughtfully

• Maintain vascular control

Do Not
• Take out large 

sections of organs

• Cut across or spill 
tumor 

• Sample random 
lymph nodes

• Get too fancy



Controversial Topics



Why Staging Matters

• Tumor spill (56%), positive margins (47%), positive lymph 
nodes (25%) in Japanese series 

Oue 2019; Fernandez 2018



Lymph Node Dissection

• Failure to sample lymph 
nodes (at all!) is most 
common protocol violation
• 10-18% of surgeries
• Some surgeons sample nodes 

that are not in renal drainage 
(e.g. mesenteric nodes)

• Nodal positivity may be more 
important for some subtypes 
of tumors 

• Need 6-10 nodes to have 
“enough,” it seems

Ehrlich 2011; Ehrlich 2016; Saltzman 2019; Kieran 2013



Lymph Node Dissection

Median 8 lymph nodes when templated dissection used.

Use of a lymph node sampling template was not associated 
with increased complications.

Crispen 2011; Capitano 2011; Kuusk 2018; Walker 2023



Complications

• Bowel obstruction 5.1%
• Bleeding 1.9%
• Wound infection 1.9%
• Vascular injury 1.5%

• May be more accurate in institutional records

• Delays chemo (mean 6 days)

• Risk factors: tumor thrombus (OR=3.8), flank or 
paramedian incision (OR=2.0), tumor diameter >10 cm 
(OR=5.3), non-pediatric general surgeon (OR=9.0)*

*pediatric urologists had OR=0.7!
Ritchey 2001; van Poll 2019



In Summary

• Be meticulous

• Be thoughtful

• Be humble



Thank You!  Questions?
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