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“

”

It is rare that 
nature hands us a 
cancer situation 

where an 
improved 

treatment goes 
hand in hand with 

a shorter and 
convenient one.

 J.F. Fowler. Development of radiobiology for oncology - a 
personal view. Physics in medicine and biology,51(13):263, 
2006.



Why SBRT

 Offers opportunity to optimize therapeutic ratio 

 Probable similar efficacy and toxicity profile

 Short course treatment

 Cost effective

 Resource effective



Why Hypofractionate?

 Clinical Rationale

 More convenient for patients

 Travel

 Stay

 More patients can be treated 

with the same number of 

linear accelerators

 Throughput

 Lower the costs of treatment

 Biological rationale

 Low a/b ratio



Fractionation in prostate cancer

Parameters Conventional 

fractionation

Moderate

fractionation

Extreme 

fractionation

Equi effective dose 74Gy/37# 60Gy/20# 36.25Gy/5#

Dose/# 2Gy 3 Gy 7.5Gy

Prostate BED (α/β :10)           89 Gy                    78 Gy                 60 Gy

Rectum BED (α/β :3)            123 Gy                   120 Gy               106 Gy

Prostate BED (α/β : 2)          148 Gy                   150 Gy                154 Gy



 Extreme Hypo-fractionation : Practice

 15% of respondents reported that SBRT was one of their 

clinically used schedules for radical treatment

 Five centers reported using SBRT for more than 50% of their 

patients



Evidence for SBRT

 Is it safe?

 Is it effective?



Int J Radiation Oncol Biol Phys, Vol. 104, 2019



Extreme Hypofractionation trials

Trial Name PACE B Hypo RT-PC NRG-GU 005 PRIME 

Study/Group Royal Marsden 

NHS Foundation 

Trust

Scandinavian NRG Oncology Tata Memorial 

Centre, India

Stage/

Eligibility

Low risk: 

Intermediate risk:

cT1c - cT3a: Int 

risk

Low Risk High risk, Very 

high risk and node 

positive

Target Accrual 1716 1200 606 434

Interventions

36.25Gy in 5 

fractions

vs

78Gy in 39 

fractions

42.7Gy in 7 

fractions

vs 

78Gy in 39 

fractions 

36.25Gy in 5 

fractions

vs

70Gy in 28 

fractions

36.25Gy in 5 

fractions

vs

68Gy in 25 fractions



▪N= 1200

▪Intermediate risk (89%) 

▪ADT : not allowed

Technique : 3DCRT ( 80%)  or  IMRT ( 20%) 

78·0 Gy in 39 fractions, daily

42·7 Gy in seven fractions, alt day

Non-inferiority margin :  4% at 5 years



▪N= 874

▪Low or intermediate risk

▪ADT : not allowed

78·0 Gy in 39 fractions, daily

36.25 Gy in 5 fractions, alt day



Our unique problems for SBRT

 Is SBRT Feasible for

 Advanced stage at diagnosis (T3-4)/High Risk 

 Higher incidence of node positive disease

 Higher incidence of TURP (22-30%)



SBRT for high risk Prostate cancer

 Is it safe?

 Is it effective?

 Should you treat the pelvic nodes prophylactically?



Patient characteristics           N= 68 patients N (%)

Median age 68 years ( 44-89)

Risk grouping High risk 20 (29%)

Very high risk 11 (17%)

Node positive 37 (54%)

Toxicity Grade I Grade 

II

Grade III/IV

Acute Genitourinary 27 (41%) 8 (12%) 0

Acute Gastrointestinal 7 (11%) 3 (4%) 0

Late Genitourinary 11 (16%) 3 (4.5%) 2 (2.5%) /0

Late Gastrointestinal 7 (10%) 3 (4%) 0



SBRT in Patients with a prior TURP

 Is it safe?

 How does one select the right patient?

 What precautions should be taken?



Purpose : To determine GU toxicity outcomes in prostate cancer patients treated with 

SBRT who have undergone a prior TURP and compare it to a similar non-TURP cohort

Methods: N=100 (50 TURP , 50 Non TURP)

Matching done for DM and volume of RT

Median follow-up for the entire cohort was 26 months

Parameter Non TURP TURP

RTOG ≥ Gr II  acute GU toxicity 8% 6% (p=0.34)

RTOG ≥ Gr II  late GU toxicity 8% 12% (p=0.10)

Stricture rate 4% 6% (p=0.64)

Incontinence rate 0% 4% (p=0.12)

October, 2019

https://www.practicalradonc.org/issue/S1879-8500(18)X0011-3


The median time to severe late toxicity:13 months 

• Non-TURP 16 months 

• TURP cohort 10 months

Time to Severe toxicity
October, 2019

AVOID in multiple TURPs

AVOID upto 6 months of TURP

AVOIN in stricture/ overflow incontinence

https://www.practicalradonc.org/issue/S1879-8500(18)X0011-3


Evidence in making 





Methodology



Simulation

 SHOULD BE USED

 Strict Bladder Protocol

 Void  Drink 500ml water and hold 
for 45 mins

 Empty Rectum: No Gas

 Low residue/Fibre

 COMFORTABLE, Supine, with 
arms folded on the chest

 Knee Rest/Ankle stocks

 CT MRI fusion

 MAY BE USED!

 ORFIT

 VACLOC

 Gold Markers

 RECTAL BALOON

 SPACER

 IV Contrast





Newer technique-Insertion of Hydrogel 

spacers (SpaceOAR system)

Polyethylene glycol hydrogel that expands the perirectal

space as an transperineally  injected liquid and then 

polymerizes into a soft, absorbable spacer





Results



Issues with Spacers

 Cost

 Invasive technique

 Limited use in high risk 

 Not useful for re-irradiation

 Not useful with rectal involvement

 Not Available in India: Yet.

 Alternatives



Contouring Guidelines

 Prostate: 

 GTV – gross tumor delineated by newer imaging

 CTV – GTV + Prostate  (low risk)

 GTV + Prostate + SV  (intermediate and high risk)

 PTV – CTV + Margins

 Pelvic nodes (if involved)

 OARs: rectum, bladder, proximal femur, bowel bag



Contour	the	GTV:	Prostate	

	
If	you	can’t	find	the	GU	
diaphragm,	just	end	your	
prostate/GTV	at	least	0.7cm	
above	penile	bulb	(ensures	PTV	
does	not	overlap	penile	bulb).	

Penile	bulb	

Prostate	

Bladder	

Rectum	

Seminal	Vesicle	(SV)	

Genitourinary	
diaphragm	



CT-MRI fusion- Apex delineation



PTV considerations: IGRT Dependent

IGRT used : Daily CBCT with bone followed by prostate 

matching

AT TMH PTV all around Posterior

Standard fractionation 7 mm 7 mm

Moderate 

hypofractionation

7 mm 5 mm

Extreme 

hypofractionation

5 mm 5 mm



Scheduling of SBRT

N = 152 ( Low / intermediate risk) 

Median follow up : 47 months 

Dose : 40 Gy in 5 fractions.

Randomization : once per week (QW) vs. every other day (EOD)

Endpoint :Toxicity and QOL



Results

GI Toxicity QOL



What else is being tried with SBRT?

 Dose escalation: SBRT Boost to DIL

 HDR Like dosimetry/treatment

 Focal Reirradiation after local recurrence

 Combining with Immunotherapy

 SBRT in Post op (Don’t try at home!)
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