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Kidney Cancer
● A surgical disease
● Chemo-resistant / Radio-resistant

● Recent advances in systemic treatment
○ Targeted therapy

■ Tyrosine kinase inhibitors (-tinib)
■ mTOR kinase inhibitors (-limus)
■ Monoclonal antibodies (-mab)

○ Immunotherapy
■ Immune checkpoint inhibitors (-mab)



Evolution in Therapeutic Landscape

JR Merchan, presented at ASCO GU 2022



Kidney Cancer 5-Year Survival
SEER* stage 5-year relative survival rate

Localized 93%

Regional 74%

Distant 17%

All SEER stages combined 78%

*SEER = Surveillance, Epidemiology, and End Results
Source: American Cancer Society on 1 May 2024



Resection before Mets is the Key

Nocera L, et al. Eur Urol Focus. 2022 Jan;8(1):182-190



Options for Early Kidney Cancer
● Partial nephrectomy

● Radical nephrectomy

● Thermal ablation

● Surveillance

American Urological Association Guidellines 2021



Ways to Improve Outcomes
● Reduce risk of +ve margins

 improve long term oncologic clearance
● Reduce collateral damage to adjacent normal tissues

 improve post-operative renal function
● Reduce need for invasive procedures / anesthesia

 improve peri-operative outcomes
● Reduce missed diagnosis

 improve pre-operative patient selection



Do +ve Margins Matter?
● US National Cancer Database
● 20762 patients over 6 years 

eligible for PS matching 
1265 matched cases in each 
group

● Age, gender, race, 
comorbidity, tumor size, 
histology, grade



Do +ve Margins Matter?
● Cox multiple regression showed a 

higher risk of all-cause mortality 
among cases with PSM (HR: 1.393, 
P=0.001)

● Old age, high CCI, and large tumors 
had higher risks

● Papillary and chromophore 
histologic subtypes had lower risks

● PSM was associated with 
significantly worse OS



Reducing Risk of +ve Margins
● Ways to reduce +ve margins in conventional PNx

○ Intra-operative ultrasound
○ Frozen section
○ Near-infra-red  fluorescence imaging

● RCC has lower folate receptor expression than normal kidney 
tissues

● Near-infrared fluorescence imaging using indocyanide green tagged 
to a folate analogue

● Real-time visual identification of tumor margins during resection



Reducing Risk of +ve Margins

Phase 2 trial with OTL38 (Pafolacianine)
FDA approval in Nov 2021
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Reducing Collateral Damage
● What is the perfect margin?

● PNx: to achieve same oncologic 
outcomes as RNx without 
compromising renal function

● Thin margin  risk of +ve 
margin

● Thick margin  risk of CKD



Importance of Preserving Renal Volume
● US National Cancer Database
● 9254 patients over 6 years 

eligible for PS matching  527 
matched cases in each group

● Age, gender, race, 
comorbidity, tumor size, 
histology, grade

● Minimum 5 years of follow-up



Importance of Preserving Renal Volume
● Cox multiple regression showed a higher risk of all-

cause mortality among RNx (HR: 5.289, P<0.001)
● PNx was associated with significantly better OS 

despite a higher PSM rate



Reducing Collateral Damage
● Residual renal volume is the key

○ ‘There is no replacement for displacement’



Modified Renorrhaphy
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Reducing Need for Invasive Procedures
● Thermal ablation

○ Cryoablation
○ Radio-frequency ablation
○ Microwave ablation
○ High intensity focused U/S (HIFU)

■ Tissue destruction based on thermal necrosis
■ Thermal damage to surrounding tissues
■ Thermal diffusion  limited usage in vascular tissues 

(such as kidneys)



Reducing Need for Invasive Procedures
● Extension of ultrasound ablation  histotripsy

○ Boiling histotripsy
■ Shockwaves based on nonlinear propagation 

effects to produce millimeter-sized boiling 
bubbles within milliseconds, leading to mechanical 
shear stress around bubbles for tissue destruction



Histotripsy for Urologic Tumors
● PUCA (Pulsed Ultrasound Cavitation 

Ablation System)
● Noninvasive, non-ionizing, non-

thermal
● Minimal collateral thermal damage
● Real-time ultrasound monitoring of 

treatment
● Intended use for kidney cancer, 

prostate cancer and BPH



PUCA in Dog Model

Courtesy of Creative MedTech Solutions
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Reducing Missed Diagnosis
● Most small renal tumors are 

incidental findings on imaging
● Heavy responsibility on radiologists 

to identify small renal tumors
● Equivocal findings  prolonged 

follow-up or biopsy
○ Prolonged follow-up  anxiety, 

healthcare resources
○ Biopsy  risk of complications



Use of Artificial Intelligence

Courtesy of Claritas HealthTech



Conclusion
● Kidney cancer treatment has evolved at various aspects 

over time

● Research and innovation work hand-in-hand to improve 
diagnosis and surgical outcomes

● Clinicians and engineers work hand-in-hand to improve 
diagnosis and surgical outcomes



Thank you cheuk_fan_shum@wh.com.sg
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