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Management of VHL-associated kidney 
cancer

• ”Nephron-sparing surgery is undertaken, whenever 
technically feasible, with the goal of removing all 
tumors in that renal unit”. 

• “The role of minimally invasive technologies is 
currently being evaluated in selected patients with 
VHL renal masses”.

Grubb et al., Nat Clin Pract Urol 2005



NSS for VHL associated kidney cancer

NSS for VHL was mainly pioneered in the  late 1980’s and early 1990’s 
as a reaction to the previous paradigm of bilateral nephrectomy 
followed by renal replacement therapy

• Shinohara at al., J Urol 1995 n=5 patients 
https://pubmed.ncbi.nlm.nih.gov/7500447/

• Novick et al., J Urol 1992 n=9 patients 
https://pubmed.ncbi.nlm.nih.gov/1593671/

• Frydenberg et al., J Urol 1993 n=19 patients 
https://pubmed.ncbi.nlm.nih.gov/8437247/

• Steinbach et al., J Urol 1995 n=49 patients 
https://pubmed.ncbi.nlm.nih.gov/7752324/

https://pubmed.ncbi.nlm.nih.gov/7500447/
https://pubmed.ncbi.nlm.nih.gov/1593671/
https://pubmed.ncbi.nlm.nih.gov/8437247/
https://pubmed.ncbi.nlm.nih.gov/7752324/


“Paradigms” of VHL kidney cancer surgery 
developed at the NCI
• 3 cm threshold rule

• Repeat PN is feasible with a 19.6 % major complication rate and a 
drop in eGFR of 95 to 85 and a median time to repeat PN of 50 
months 

• Repeat PN in solitary kidneys after previous PN or ablation is feasible 
with good outcomes and cost-effective 

• Multiplex PN of at least 20 tumours in solitary kidneys is feasible 

J Urol 2004

J Urol 2008

J Urol 2009 J Urol 2010

J Urol 2012 J Urol 2011



Long-term functional and oncological safety of 
open partial nephrectomy in a prospective trial

EORTC 30904 trial of radical versus partial nephrectomy 20101

1Van Poppel et al., Eur Urol. 2011 Apr;59(4):543-52
2Mir et al., Partial Nephrectomy Versus Radical Nephrectomy for Clinical T1b and T2 Renal Tumors: A Systematic 
Review and Meta-analysis of Comparative Studies. 

Systematic review of partial versus radical nephrectomy in cT1b and T2 of 
more than  11000 patients: PN offers acceptable surgical morbidity, equivalent 
cancer control, and better preservation of renal function2.



Nephrometry-Score to assess complexity
• (R)adius
• (E)xophytic/endophytic
• (N)earness to collecting system
• (A)nterior/Posterior
• (L)ocation
RENAL and PADUA score are most commonly used and correlate well with
most outcomes

Kutikov, Uzzo; J Urol. 2009 Sep;182(3):844-53; Veccia et al., Eur Urol Focus 2020 May 15;6(3):490-504



3D planning software

Horseshoekidney with cT1b tumour adjacent to an aorta prosthesis 



Nephron-sparing surgical approaches and 
other ‘myths’ 

• Open, laparoscopic or Robot assisted laparoscopic 
trans- or retroperitoneal1: < blood loss, length of stay, major 
complications

• Excision with a parenchymal margin or tumour 
enucleation2: better functional recovery with TE at comparable oncological outcomes

• Warm/cold/zero ischemia3: none of the available ischemia techniques, 
namely, cold, warm, or zero ischemia, is universally superior to the others

• Duration of ischemia time4: hypothermic ischemia is better but each 
additional 10min of warm ischemia was associated with only a 2.5% decline in recovery from ischemia.

1Tang et al., Perioperative and Long-Term Outcomes of Robot-Assisted Partial Nephrectomy: A Systematic Review. Am 
Surg 2020 Sep 9;3134820948912
2Xu et al., Tumor Enucleation vs. Partial Nephrectomy for T1 Renal Cell Carcinoma: A Systematic Review and Meta-
Analysis. Front Oncol 2019 Jun 4;9:473
3Greco et al., Ischemia Techniques in Nephron-sparing Surgery: A Systematic Review and Meta-Analysis of Surgical, 
Oncological, and Functional Outcomes. Eur Urol 2019 Mar;75(3):477-491
4Dong et al., Ischemia and Functional Recovery from Partial Nephrectomy: Refined Perspectives. Eur Urol Focus 2018 
Jul;4(4):572-578



Patterns of intervention for renal lesions in VHL

• N=16 with VHL RCC
• Fourteen of the 16 have had a total of 25 renal interventions, none of 

whom has progressed to end-stage renal disease. 
• Open partial nephrectomy was performed in 15 (60%) cases, 

including those who had had multiple bilateral procedures; 
• RFA was used in five (20%) cases. 
• After median follow-up of 41 months, local recurrence was detected 

in 33%; the metastasis-free survival rate was 93.3% and overall 
survival 87.5%.

Matin et al., BJU Int 2008



Long-term follow up after NSS for VHL kidney 
tumours

• NSS is widely used for VHL-associated RCC at 3.0 cm cut-off. 
• Assessment of the effects of delaying removal of RCC to 4.0 cm cut-

off. 
• Median follow-up was 67 months. 54 patients underwent 97 kidney 

treatments. 
• 0 % metastases were observed in the group with largest tumour size 

≤4 cm. 
• The probability for second surgery was 21 %, at 5 years and 42 % at 

10 years. [*23.1% at 5 years and 63.4% at 10 years]
• Median time to second NSS was 149.6 months. The overall and 

cancer specific survival rate was 96.5 and 100 % at 5-year follow-up, 
and 82.5 and 90.5 % respectively at 10-year follow-up. 

Jilg et al., Fam Cancer 2012; *Ploussard et al., Urology 2007



Robotic technology has revolutionized the 
surgical approach to partial nephrectomies

The picture can't be displayed.

Transperitoneal approach Retroperitoneal approach



Use of laparoscopic bulldogs and sliding-clip 
renorrhaphy

*Bertolo et al., Suture techniques during laparoscopic and robot-assisted partial nephrectomy: a systematic 
review and quantitative synthesis of peri-operative outcomes. BJU Int 2019 Jun;123(6):923-946

• Running suture, particularly 
using barbed wires, shortened 
the operating and ischaemia 
times*



Multiplex  robotic partial 
nephrectomy at the NCI

• A total of 54 patients underwent robotic 
multiplex partial nephrectomy

• Mean number of tumors removed 
was 8.63 (range 3-52). 

• Mean preoperative creatinine and eGFR were 1.02 ± 0.26 mg/dL and 
85.4 ± 21.5 mL/min, respectively. 

• Postoperatively, creatinine increased from baseline by 0.45 mg/dL (p < 
0.001). Similarly, a mean decrease in eGFR by 24.6 mL/min was observed 
(p < 0.001). 

• At 3-month follow-up, the creatinine increase from baseline was 0.05 
mg/dL (p = 0.10) and mean decrease in eGFR was 3.01 mL/min (p = 
0.21). 

• When stratifying based on preoperative CKD stages I-III, similar results 
were observed.

Hankins et al., Int Urol Nephrol 2016



Repeat robotic partial nephrectomy: NCI 
experience

• N=26 with repeat robotic partial nephrectomy during the study 
period were identified and compared to n=98 ‘naïve’ robotic PN. 

• number of tumors resected was two-fold greater in the repeat PNx 
group (p = 0.44). Neither surgery time nor renal clamp time was 
significantly longer in either group (p = 0.18 and p = 0.65, 
respectively). 

• Estimated blood loss, postsurgical length of stay and frequency of 
urine leak were significantly higher in repeat RPNx (p = 0.01). 

• There was no difference in percent change in serum creatinine or 
estimated glomerular filtration rate (p = 0.89 and p = 0.67, 
respectively).

Watson et al., J Endourol 2016



Robotic partial nephrectomy after previous 
open partial nephrectomy in a solitary kidney

• Upper and lower pole tumours > 3 cm after previous open partial 
with incisional hernia and liver prolabs 



Is resecting 3 or more tumours at the same time in a 
solitary kidney surgically and functionally safe ?

• Prospective database at the NCI (including VHL)
• Ninety-three patients with a solitary kidney underwent a total of 121 

surgical procedures; 
• 43 (35.5%) were standard PN (1-2 tumours resected)
• 78 (64.4%) were multiplex PN (3 or more tumours resected). 
• The total and major (Clavien Grade III and IV) complication rates 

between sPN and mPN were similar (57.1% vs. 70.1%, P = 0.2; 31.0% 
vs. 35.1%, P = 0.3). 

• At 12 months post-op, the percentage of patients with eGFR > 45 was 
similar in each group (sPN 87.0%, mPN 73.7%; P = 0.2)

• long-term hemodialysis rates were 4.7% and 6.4%, respectively. 
• Completion nephrectomy was performed in 2.3% of sPN and 2.6% of 

mPN.  

Baiocco et al., Urol Oncol 2019



Repeat nephron sparing surgery for VHL RCC

• 60 y old male patient with 2 growing lesions in the left kidney, the 
largest being 34 mm after previous open partial nephrectomy at the 
left upper pole. Repeat open partial nephrectomy and enucleation 
with resection of multiple cysts. Warm ischemia time 5 minutes for 
the largest lesion. 



Should VHL cysts be ‘popped’ ? 

During surgery, renal cyst walls were collected from patients with VHL. 
Pathological analysis indicated that clear cells clusters were present 
within (A) renal cyst walls, and that (B) lined renal cyst walls and (C) 
renal cell carcinoma cell clusters were interspersed in renal cyst 
cavities (indicated by arrows). (A and B) Magnification, ×200. (C) 
Magnification, ×400. Scale bar, 50 µm.

Hong et al., Oncol Lett 2019



Bilateral presentation

• Two-staged approach is preferred
• Less complex side first to ensure successfull NSS and estimate 

residual function in case of contralateral nephrectomy



PN versus Thermal Ablation for Clinical Stage T1 Renal 
Masses: Systematic Review and Meta-Analysis of > than 

3,900 Patients.

• No statistically significant difference in local recurrence rate or 
risk of metastasis between ablation and PN (HR, 1.32; 95% CI, 0.79-2.22 
[P = .22]; HR, 1.83; 95% CI, 0.67-5.01 [P = 0.23], respectively). 

• Lower complication rates for ablation than for PN (13% vs 
17.6%; odds ratio, 0.49; 95% CI, 0.25-0.94; P < .05). 

• A significantly greater decrease in eGFR after PN (13.09 
mL/min/1.73 m2) vs ablation therapy (4.47 mL/min/1.73 m2).

• 6 VHL cases treated with ablation after previous partial 
nephrectomy

Rivero et al.,J Vasc Interv Radiol 2018 

Park et al., Acta Radiol 2011



Metastases-free survival statistical significantly better for partial nephrectomy 
and percutaneous cryoablation when compared to percutaneous  RFA in 
patients with histologically proven cT1a RCC  

Comparison of Partial Nephrectomy and Percutaneous 
Ablation for cT1 Renal Masses

n=1803 patients with cT1N0M0 treated between 2000-2011

Thompson R, et al., Eur Urol 2015, 67(2):252-259



Conclusions

• Multiplex partial nephrectomy and tumour enucleation after one of 
the lesions reached the 3 cm threshold evolved as the current 
‘standard of care’ of nephron-sparing VHL surgery

• Tumour size is no limitation for NSS but complexity is
• As 1/5th of the patients require a repeat intervention within 5 years 

it is important to consider minimizing surgical trauma with a 
preference for robot assisted laparoscopic approaches

• Repeat partial nephrectomies should be performed in experienced 
centres where they yield good functional and oncological results 
following various previous approaches, including ablation

• Thermal ablation is evolving as an alternative strategy 
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