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Stereotactic Body RadioTherapy - Definition

• d>5 Gy
• < 10 fxs
• only GTV
• intensity modulation

The American Society for Radiation Oncology (ASTRO) & the American 
Society of Clinical Oncology (ASCO) define ultrahypofractionated (UHF) 

radiotherapy as doses per treatment of 5.0 Gy/day or higher (Morgan et al, 
JCO 2018)
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… to consolidate response to systemic
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METAS

SBRT in 3 fxs for 
LR/fav-IR PCa





SBRT - Evidence
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Open issues:

 PT SELECTION (LR vs IR vs HR)
 # fxs per week
 D/# fxs (1-8)
 Dose distribution (homo vs hetero)
 Role of Androgen Deprivation



Every other day; CTV to PTV 5 mm (except post); Calipso

d n D # pts bFAIL 2-yr pos bx

6.5 Gy 5 32.5 Gy 30 15% 47.6%

7.0 Gy 5 35.0 Gy 35 6% 19.2%

7.5 Gy 5 37.5 Gy 36 0% 16.7%

8.0 Gy 5 40.0 Gy 35 0% 7.7%

Dose/response detected



SBRT - Evidence

Jackson et al, IJROBP 2019

 There was a significant 
association with increasing dose 
(BED2.5) and late grade 3 GU 
toxicity (p=0.014)



Dmax (1cc): 
30 Gy

Dmax
(0.1cc): 

3033 Gy

Coverage goals:

PTV-urethra
D93>36 Gy

CTV-urethra
D95>36 Gy



PTV

Isodose 90% or 36 Gy



Low and fav int risk PCA
mpMR (no ECE)
Spacer, fiducials
plMR, urinary catheter
Target: prostate
OAR: rectum, urethra
(+2 mm), bladder neck…
CTV to PTV exp: 4 mm  
Px: 40 Gy / 3 fxs 

SBRT protocol



PHASE I part: prevalence of GU GR2+ tox @ 1 yr <15%



Characteristic Strata Median/# IQR/%

Age (yrs) 73 68-75.5

GGG 1 42 71.2%

2 17 28.8%

T stage 1 26 44.1%

2 33 55.9%

PSA (ng/ml) 7.0 5.0-8.9

Prostate volume (cc) 45 35.5-62.5

Androgen Deprivation No 55 93.2%

Yes 4 6.8%

IPSS 7 2-10

PHASE I part: prevalence of GU GR2+ tox @ 1 yr <15%

Target/accrued: 59 pts



0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

GR0 GR1 GR2 GR3

59 pts

Incidence
of ACUTE 

GU tox

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

GR0 GR1 GR2 GR3

Incidence
of ACUTE 

GI tox



Prevalence of GR2+ GU tox



SBRT to 40 Gy in 3 fxs is feasible….

…accrual of phase II is almost completed

Conclusions



METAS

SBRT in 3 fxs for 
early glottic ca



Volume: Larynx
Doses:

T1:63 Gy@2.25 Gy or 66 Gy@2 Gy 
Tech: 3DCRT or IMRT

Expect:
85-90% local control rate 

IMRT
Less (high) dose to 
surrounding tissues
(carotids)



Management of 
Early Stage Glottic Cancer

IMRT

Extreme HYPO
Single Cord (or GTV) 

Irradiation

To allow ext HYPO To cut # tmt sessions

Less (high) dose to 
surrounding tissues
(carotids)

STANDARD OF CARE

RESEARCH



d x n D over t T 
stage

EQ D 
(a/b=3)

Volume Institution

2 Gy x 35 fxs 70 Gy over 7 wks T1-2 ref Whole Larynx SOC

2.25 Gy x 29 fxs 65.25 Gy over 6 wks T2 69 Gy Whole Larynx SOC

2.75 Gy x 20 fxs 55 Gy over 4 wks T1-2 63 Gy Whole Larynx James’s Institute of Oncology

3.28 Gy x 16 fxs 52.5 Gy over 3 wks T2 66 Gy Whole Larynx Christie NHS Foundation Trust 

3.33 Gy x 15 fxs 50 Gy over 3 wks T1-2 63 Gy SC or GTV UT Southwestern, Dallas

3.63 Gy x 16 fxs 58.1 Gy over 3 wks T1a 77 Gy SC Erasmus, Rotterdam

3.5/2.8 Gy x 17 fxs 59.5/47.6 Gy in 3.5 wks T1-2 77 Gy GTV/larynx Soul Univerisity, Korea

4.5 Gy x 10 fxs 45 Gy over 2 wks T1-2 67 Gy SC or GTV UT Southwestern, Dallas

5/3.7 Gy x 11 fxs 55/40.7 Gy in 2 wks T1-2 88 Gy GTV/larynx Soul Univerisity, Korea

8.5 Gy x 5 fxs 42.5 Gy over 1 wk T1-2 98 Gy SC or GTV UT Southwestern, Dallas

12/10 Gy x 3 fxs 36/30 Gy over 1 wk T1 108 Gy SC IRCCS Regina Elena, 
Rome

BED: Biological Equivalent Dose
GTV: Gross Tumor Volume

 BIOLOGICAL DOSE TO LATE RESP (cartilage) TS
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DOSIMETRIC & PRELIMINARY RESULTS IN 27 
CONSECUTIVE PATIENTS

Median follow up of 17.2 months (IQR: 10.2-23.7 mths) 



METAS



METAS



At 30 days after SBRT 74.1% (55.3-86.8%) of patients had GR2 toxicity.
Acute toxicity resolved after a median time of 38 days (33.3-43.5) from the end of
treatment.

PREVALENCE of Any CTCAE GR2+ tox



Median follow up of 17.2 months (IQR: 10.2-23.7 mths) 



 At a median follow up of 17.2 months (IQR:
10.2-23.7 mths) all patients are without
evidence of disease;

 1 pt had chondronecrosis of the iAE, which
resolved after conservative S

 1 pt had soft tissue necrosis with cartilage
exposure that resolved after medical
therapy



 SBRT to 36 Gy in 3 fxs is dosimetrically

challenging

 Acute toxicity is mild

 Preliminary functional & oncologic

outcomes are encouraging

Conclusions



METAS

SBRT & IT for 
early NSCLC



EARLY STAGE NSCLC



EARLY STAGE NSCLC

 Patients with T1, T2 (≤5 cm), T3 (≤5 cm), N0, M0 medically inoperable 

 no CENTRAL TUMORS

 18 Gy x 3 over 1.5-2 wks

 Primary endpoint: T control

 55 pts, 44 T1 and 11 T2



EARLY STAGE NSCLC

- 5-yr T recurrence (treated volume):  7%

Timmerman et al, ASTRO 2014
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?IS PURSUING ABSCOPAL 
EFFECT A FEASIBLE 

STRATEGY IN SELECTED 
EARLY STAGE NSCLC





Welsh, ASTRO 2017



 2 cases of NSCLC (adenoca) out of 46 cases from 1969 to 2014



IMMUNOSTIMULATION     vs     IMMUNOSUPPRESSION



Adding radiotherapy to pembrolizumab immunotherapy 
significantly increased (abscopal) responses and outcomes (PFS & 
OS) in patients with metastatic non-small-cell lung cancer.



Conclusions

 IT&RT combos is a promising strategy in early
stage NSCLC 


