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Conclusions – SBRT in Renal cell carcinoma

• Generally safe but careful evaluation of organs at risk 

• Patients with comorbidities and/or impaired PS can be treated

• Standard of care for oligometastatic RCC as alternative to metastasectomy

• Option for oligoprogressive RCC

• Useful for primary RCC in iedically inoperable patients

• Excellent local control

• Limited effects on GFR 

• Alternative to thermal (re-)ablation?
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RCC and Radiotherapy – initial results

• Historically considered radioresistant – “RT only for palliation”

• Conventional RT to  tumor bed + nodes following nephrectomy 
RCC did not improve survival 

• Complications were common (stomach, duodenum, liver) 

• 19 % mortality rate in RT group (Kjaer, Scand J Urol Nephrol 
1987)
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Hypofractionationated RT  

against RCC metastases: Preclinical support

• nude mice

• human RCC xenografts

• 16 Gy x 3 vs observation



SBRT

• What characterises SBRT 
compared to conventional RT?

• High precision

• High biological dose

• Dose escalation within the tumor

• Few fractions
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47 % 5-yr OS

Median 24 months

Time from SRT to start of next line of treatment

Kheir et al, manuscript in preparation 2023

Effects of stereotactic radiotherapy (SRT) 

as first intervention against oligometastastic renal cell carcinoma
(data from Karolinska)

LC 95% (1-yr) and 88% (2-yr)



Nordic course in Advanced Renal Cancer Surgery 2025



• Primary stage I RCC 

(n=13)

• 6-7 Gy x 10

• Slow but continuous

shrinkage
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• 36 publications included

• 23 retrospective

• 13 prospective

• N=822 patiens
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• N=822

• Median age 72 yr (62-83)

• 73% male

• Median tumor diam 4.4 cm 

• Median Follow-up 31 months

Systematic review (Siva et al, 2024)
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SBRT of primary RCC - Treatment efficacy

• Local controll: 94% (interval 70,0-100)

• PFS at 5 yr: 81% (95% CI 0,72-0,92) – 6 studier

• OS at 5 yr 77% (95% CI 0,65-0,89) – 12 studier

Systematic review (Siva et al, 2024), n=822
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Systematic review (Siva et al, 2024), n=822

Toxicitity of SBRT to primary RCC

• Grade 2 in 5,3%

• Grade 3 in 2,7%

• Grade 4 in 0,7%

• 3,9% in dialysis
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Patients with a solitary kidney – data från Correa et al 2018

• Retrospective cohort, n=81 with solitary kidney

• Baseline GFR 65 ml/min

• After SBRT, mean estimated glomerular filtration rate decrease was –5·8 mL/min (–9% from 
baseline)

• None of the patients required dialysis

A dose–response relationship exists between the irradiated kidney cortical parenchyma 

volume and functional decline

 Imaging indicates renal cortical function is spared to regions with absorbed radiation 

dose values below 50% of the prescription dose (13 Gy of a single 26 Gy fraction)
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• Tumor ≤ 4-5 cm: Suggested optimal dose 26 Gy in single fraction*

• Larger tumors: 48 Gy in three fractions (40 Gy in five fractions if contsraints no met for OAR)

• For patients with solitary kidney:  approaches to reduce the volume of irradiated kidney

• A routine post-SBRT biopsy should not be performed

• Optimal follow-up: CT every 6 months

Recommendations

Siva et al. Lancet Oncol 2024
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SBRT as treatment of local recurrence after thermal ablation? 

N=18

At 3yrs FU:

100% LC 

72% distant progression-free survival

92% CSS

med GFRpre 58                 GFR post 48 mL/min (-17%)

No grade 3+ toxicity
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Advantages of SBRT in RCC 

+ Safe and minimally toxic

+ very high local control rates

+ no definitive size limitation

+ not limited by location

+ alternative for unresectable tumors

+ suitable for medically inoperable pts

+ feasible if solitary kidney

Limitations of SRT in RCC

- Stringent technical requirements

- Stringent quality assurance

- intensive training of whole RT team

- No histological confimation

- No randomized data
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