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Oligometastatic cancer: 7-15% of all RT patients
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RT for brain metastasis

Whole brain RT             Hippocampal avoidance (sparing) WBRT         Stereotactic radiosurgery

WBRT                                           HS-WBRT (IMRT)                                             SRS 

Tanguturi S, Warren LEG, Current Oncology Reports (2019) 21: 50, doi.org/10.1007/s11912-019-0803-5



Any site can be treated, with favorable DVHs



RT for brain metastasis

Whole brain RT             Hippocampal avoidance (sparing) WBRT         Stereotactic radiosurgery

IEO:         15 patients/2020                          40 patients/2020                                     215 patients/2020

Tanguturi S, Warren LEG, Current Oncology Reports (2019) 21: 50, doi.org/10.1007/s11912-019-0803-5



OS did not differ between patients with 2 to 4 

metastases and those with 5–10 (median OS 

10.8 months in both groups)

SRS in > 10 mts



Boston algorythm for HER2-positive brain mets

Stavrou E et al, ESMO Open 2021, in press



SRT re-irradiation is feasible… (review 13 studies)

Cancers 2021, 13, 4929. https://doi.org/10.3390/cancers13194929

For patients with a limited number of BM, SRS/SRT achieves

favorable tumor control rates of 80–90% at 12 months

while sparing normal brain tissue, with a radionecrosis (RN) rate of 3 to 5%



Postoperative RT for brain mets

1. No RT

2. Whole brain RT 

3. Stereotactic RT (SRT, SRS)



SRS to surgical cavity (tumor bed) 

SRS improved the 1-year 

freedom from local failure 

72% vs. 43%

P = 0.015

El Shafie et al Cancers 2019, 11(3), 294;



SRS or WBRT after surgery

• Decline in cognitive function - more 

frequent with WBRT than with SRS

• No  difference in overall survival 

• SRS should be considered one of the 

standards of care as a less toxic alternative to 

WBRT



Int J Radiation Oncol Biol Phys, Vol. 111, No. 1, pp. 68−80, 2021

• 8 retrospective series, 1 phase 2 prospective study, 3 randomized 

controlled trials, and 1 consensus contouring paper

• Local control: 80.5% 

• Randomized data suggest improved local control with single-

fraction SRS compared with observation and improved cognitive 

outcomes compared with WBRT 

• The toxicity of SRS/SRT in the postoperative setting was limited
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STAGE I NSCLC: SBRT vs RT TROG 09.02 CHISEL

Ball D. et al. Lancet Oncol 2019; 20: 494–503

Stereotactic ablative radiotherapy versus standard radiotherapy in stage 1 non-small-cell lung cancer (TROG 09.02

CHISEL): a phase 3, open-label, randomized controlled trial

101 patients : biopsy-confirmed stage 1 (T1–T2aN0M0) NSCLC

FDG-PET staged

medically inoperable or had refused surgery

ECOG 0-1

peripherally located tumor

SABR standard RT 

54 Gy/3 fr of 18 Gy 66 Gy/33 fr of 2 Gy

48 Gy/4 fr of 12 Gy 50 Gy/20 fr of 2.5 Gy



STAGE I NSCLC: SBRT vs RT TROG 09.02 CHISEL

Ball D. et al. Lancet Oncol 2019; 20: 494–503

Stereotactic ablative radiotherapy versus standard radiotherapy in stage 1 non-small-cell lung cancer (TROG 09.02

CHISEL): a phase 3, open-label, randomized controlled trial

SABR: superior local control and OS without an increase in major toxicity

SABR should be the treatment of choice for this patient group



SBRT as alternative to surgery

• A phase III RCT randomising higher risk patients 

between SABR and surgery is not feasible in the 

National Health Service.

• Patients have pre-existing treatment preferences, 

which was a barrier to recruitment.

• A significant proportion of patients randomised

to the surgical group declined and chose SABR.

Eur Respir J 2020; 56: 2000118

https://doi.org/10.1183/13993003.00118-2020

https://doi.org/10.1183/13993003.00118-2020


IT  vs  IT + SBRT 



Breast cancer SBRT  
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Courtesy of Thomas Zilli, ESTRO 2021  

2000 2009          2013        2014              2016              2019          2021 

1st patient Ph II trial      Report        NCCN/ASTRO      HYPO-RT       Report             SHARP 

5 fractions results > 1000 pts guidelines trial                 > 6000 pts High risk

PACE B 

AIRO guidel trial 

PROSTATE EXTREME HYPOFRACTIONATION 



Where are we?



NCCN, ASTRO and AIRO guidelines 

have included 

ultrahypofractionation (SBRT) 

as an option for Pca

in centers with technology&clinical expertise  

Caution in high risk… 





High risk Pca? Pelvis?

Focal boosting of the DIL

Shorter schedules

Courtesy of  Giulia Marvaso, ESTRO 2021  



Less than 5 fractions:   3?   2?  1?  

24Gy/1fr 19Gy/1fr

19Gy/1fr
26Gy/2fr
36.25Gy/5fr

40Gy/3 fr





LOCAL SALVAGE APPROACH 

1. Surgery

2. HIFU

3. Cryotherapy

4. BRT

.

Cornford P et al. EAU-ESTRO-SIOG Guidelines on Prostate Cancer Eur Urol. 2021;79:263-282.

Parker C, et al. Prostate cancer: ESMO Clinical Practice Guidelines. Ann Oncol 2020;31:1119-34 

NCCN Clinical practice guidelines in Oncology 2021

Lieng H et al. Radioth Oncol 2018;129:377–386



Finally 2021 

Meta-analyses MASTER, Valle LF et al. Eur Urol. 2021 Sep;80(3):280-292

Corkum MT et al., Adv Radiat Oncol . 2020;5:965-977

Ingrosso G et al., Eur Urol Oncol 2020;3:183-197

Systematic Reviews and 

Reviews

Munoz F et al., Cancer Treat Rev 2021;95:102176

Baty M et al. Cancer/Radiotherapie 2019;23:541-558

Philippou Y et al. Eur Urol Focus 2016;2:158-171

Tetreault-Laflamme A et al. Semin Radiat Oncol 2016

ESTRO ACROP Consensus Jereczek-Fossa BA et al. Cancer Treat Rev 2021;98:102206



The best option? 

Salvage therapy 5y biochemical

control 

GU tox (G3-4) GI tox (G3-

G4)

Prostatectomy 37-65% 15-65% 5-10%

HIFU 45-54% 10-40% 0.5-6%

Cryotherapy 50% (23-70%) 3-19% 2%-14%

Brachytherapy 50% (34-77%) 10-20% 2%-6%

SBRT 35-50% 0-5% 0-2%

Tetreault-Laflamme A, Crook J Semin Radiat Oncol 2016;27:67-78 

Less
invasive

HIFU, 
cryo, 
BRT 

Non 
invasive 

SBRT

Invasive
RP



Eur Urol 2020 Dec 10;S0302-2838(20)30874-5



150 studies were included for analysis. 

Valle L et al. Eur Urol 2020 Dec 10;S0302-2838(20)30874-5

Invasive:

Radical 
prostatectomy

Less invasive: 

Cryo
HIFU 
BRT 

Non Invasive: 

SBRT 

Tumor control 

= = 



150 studies were included for analysis. 

Valle L et al. Eur Urol 2020 Dec 10;S0302-2838(20)30874-5

Invasive:

Radical 
prostatectomy

HIFU  

Less
invasive: 

Cryo
BRT 

Non 
Invasive

SBRT 

GU toxicity

= = 



150 studies were included for analysis. 

Valle L et al. Eur Urol 2020 Dec 10;S0302-2838(20)30874-5

Invasive:

Radical 
prostatectomy

Cryo
HIFU  

BRT 

GI Toxicity

= = SBRT
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DEFINITION 

1. Nr of mets

2. Volume of mets

3. Nr of organs

4. Type of organs (lymph nodes, bone, visceral

organs)

5. Primary tumor

6. Time to occurrence

7. Castration responsiveness



DEFINITION 

1. Nr of mets

2. Volume of mets

3. Nr of organs

4. Type of organs (lymph nodes, bone, visceral

organs)

5. Primary tumor

6. Time to occurrence



Altering the natural history of oligometastatic cancer

Tran PT, Antonarakis ES, Journal of Oncology Practice, 03 Jan 2017, 13(1):21-24
DOI: 10.1200/jop.2016.018846

https://doi.org/10.1200/jop.2016.018846


SBRT: 40 Gy in 5 fractionsSBRT: 50 Gy in 5 fractions

Radioterapia ablativa

Stereotassica  



TC di controllo

Da 2.5 anni

senza terapia 

attiva

(drug holiday) 



• Early trial closure after 49 patients (a significant PFS benefit in the LCT arm)

• With an updated median follow-up time of 38.8 months: 

• No additional grade 3 or greater toxicities were observed.

Local Consolidative Therapy Vs. Maintenance

Therapy or Observation for Patients With 

Oligometastatic Non–Small-Cell Lung Cancer: 

Long-Term Results of a Multi-Institutional, Phase II, 

Randomized Study

Gomez D et al  published at jco.org on May 8, 2019: DOI 
https://doi.org/10.1200/JCO.19.00201

LCT MT/O

PFS 14.2m 4.4m P=0.022

OS 41.2m 17m P=0.017



Oligometastatic breast, colon, prostate, lung cancer

Standard of care               Standard of care 

+ SBRT 

Palma DA et al. J Clin Oncol 38:2830-2838.

SABR-COMET study



Benefit in OS:                         22 m

Absolute benefit at 5 years:   24.6% 

Palma DA et al. J Clin Oncol 38:2830-2838.





New histologies: TCC

1. Patel V, et al. (2017) Survival after metastasectomy for metastatic urothelial carcinoma: a systematic review and

meta-analysis Bl Cancer 3(2) 121–132

2. Shah S, et al (2017) Consolidative radiotherapy in metastatic urothelial cancer Clin Genitourin Cancer 15(6)

685–688

3. Manig L, et al (2016) Predicting survival after irradiation of metastases from transitional carcinoma of the

bladder Anticancer Res 36(12) 6663–6665

4. Augugliaro M, et al (2019) Recurrent oligometastatic transitional cell bladder carcinoma: is there room for

radiotherapy? Neoplasma 66(1) 160–165

5. Leonetti A, et al (2018) Radiotherapy for the treatment of distant nodes metastases from oligometastatic

urothelial cancer: a retrospective case series Int J Urol 25(10) 879–886 https://doi.org/10.1111/iju.13773 PMID:

30103254

6. Francese C et al. Stereotactic Body Radiation Therapy in the Management of Oligometastatic and

Oligoprogressive Bladder Cancer and Other Urothelial Malignancies Clin Oncol (R Coll Radiol). 2021

Jan;33(1):50-56.



Sundahl N, et al. : Randomized phase 1 trial of pembrolizumab

with sequential versus concomitant stereotactic body 

radiotherapy in metastatic urothelial carcinoma 

Eur Urol 2019, 75(5) 707–711

Sharabi A, et al. Lancet Oncol 2015;16:e498-509.
Finkelstein et al. Clin Dev Immunol 2011;439752



445 pts

6 prospective studies: 

2 randomised

4 observational

Almost 100% local control 

PFS benefit is mantined at 2 y

Almost no toxicity



Connor M et al. E U R O P E A N U R O L O G Y O N C O L O G Y 3 ( 2 0 2 0 ) 5 8 2 – 5 9 3 



ORIOLE: phase II randomized trial 

Association of tumor biology and outcome of SBRT

any oligorecurrent patient with a high-risk mutation 

(mutations of key gatekeepers of genomic integrity like BRCA 1/2, ATM, 

TP53, or RB1)

would soon progress when managed with MDT alone

Philips R et al. JAMA Oncol. 2020;6(5):650-659.



Philips R et al. JAMA Oncol. 2020;6(5):650-659.



SBRT to oligometastatic CRPC 

Retrospective studies

1. Triggiani L et al. World J Urol. 2019 Mar 11. doi: 10.1007/s00345-019-02717-7

2. Berghen C et al.  Eur Urol Oncol 2019 Sep 23. pii: S2588-9311

3. Valeriani M  et al.  Radiation Oncology (2019) 14:205

4. Deek MP et al. Eur Urol Oncol. 2020 Jun 11:S2588-9311(20)30058-4



SBRT to oligoprogressive-mCRPca: 

next-line systemic treatment free survival (NEST)  

30 pts with CRPC 

SBRT/surgery  + 1-3 progressive mets (maintaining systemic therapy) 

Berghen C et al.  Eur Urol Oncol 2019 Sep 23. pii: S2588-9311

MAIN FINDINGS: 

• median NEST-free survival:     16 months 

• progression-free survival:       10 months 

• only minor radiotherapy- or surgery-related toxicity



Combo trials (mCRPC and SBRT) 
ClinicalTRialsgov.

Name/Centre/PI

Study design Arms 

NCT03449719

ARTO/Univ of Florence, Italy

Phase II Randomized Trial: Trial Comparing Efficacy and Safety of 

Abiraterone and Abiraterone Associated With of 

Ablative Radiation Therapy in Patients With Oligometastatic CRPC

ABI +/- SBRT

NCT03503344

PILLAR/Univ of California, San 

Francisco, USA 

Phase II Randomized Trial : Apalutamide With or 

Without Stereotactic Body Radiation Therapy in Treating Participants 

With CRPC

Apalutamide +/-

SBRT

NCT01818986

University of Texas Southwestern 

Medical Center, USA

Phase II, Single arm Trial: Sipuleucel-T and Stereotactic Ablative 

Body Radiation (SABR) for Metastatic CRPC

Sipuleucel + SBRT

NCT02685397

Jewish General Hospital, Canada

Adaptive Phase II/III Randomized Trial: The Role 

of Stereotactic Body Radiotherapy in the Management of CRPC 

Cancer With Oligometastases: 

Enzalutamide +/-

SBRT

NCT04070209

Jewish General Hospital, Canada

A Pilot Phase II Trial: The Role of Therapeutic Layering 

of Stereotactic Body Radiotherapy on Darolutamide in the 

Management of Oligoprogressive CRPC

Darolutamide + SBRT 



Kishan A et al. Eur Urol Focus. 2020 Oct 10:S2405-4569(20)30283-2.

PSMA-PET guided RT trials 



• Advanced and heavily pretreated 

prostate cancer (CRPC)

• SBRT + avelumab was safe 

• in nearly half of patients: cancer 

control for 6 months or longer

• SBRT may improve the effectiveness 

of immunotherapy in prostate 

cancer. 



GOOD NEWS FOR OUR PATIENTS 

1. Local control 90-100%

2. Almost no toxicity 

3. Median 2-3 years of 

DRUG HOLIDAY 

Chronic curable patients

Meta-static -> meta-stable disease
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RT in Squamous Cell Carcinoma







VIRTUAL SURGERY: 

Small primary or recurrent tumors in inoperable patients



Heart radioablation

phase Ib/II, open-label study Clinical trials gov NCT04066517

http://clinicaltrials.gov/show/NCT04066517


Carbucicchio C, Jereczek-Fossa BA submitted

WORKFLOW



Carbucicchio C, Jereczek-Fossa BA in press 

PRELIMINARY RESULTS:

radioablation for VT (IEO-CCM)



HOW T O DO IT SAFELY? 



Joiner M, Van der Kogel A, Basic Clinical Radiobiology 4° ed. 
CTCAE: Higher rate of G1 and G2 urinary toxicity

Yoshida K et a.: Anticancer Res 2014;34:2015-2018.



Do it safely….

Constraints review from 85 

trials using: 

Timermann et al 

UK SABR Hanna et al 

AAPM 

Hy-TEC etc



53 of 85 eligible clinical trials contributed OAR constraints

Constraints 1-8 fractions

33 OARs 

RESULTS: 

• substantial variability in OAR dose constraints (dose, 

volumes, optional vs mandatory) 

• OARs displaying the most variability were the rectum, 

penile bulb, and chest wall and ribs



Do it safely….
Constraints review from 85 trials…



WARNING: 

1.No clinical data matched with constraints

2.Patterns of practice study

3. Readers should exercise prudence when

reviewing and referencing such constraints.

Gerhard S et al. Pract Radiat Oncol 2021;11:e355-e365. 



TAKE HOME MESSAGES 

• SBRT/SRS is widely employed in oncology

• Higher level evidence is becoming available

• High quality planning and delivery are essential 

• Scrupulous data collection is warranted in order to establish 

safety constraints for routine use (standardisation) 



Thank you!


