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Hypofractionation works for Prostate

Unusually low α/β (~ 1.5), lesser than that of surrounding critical structures

Aims to exploit the differential sensitivity of tissues with different α/β ratio to radiation

• Fowler J. α/β = 1.5 (1.2-1.8)- IJROBP. 2001

• Brenner et al α/β =1.2(.03-4.1).  IJROBP. 
2002.

• King , Fowler-1.8- 2.8 IJROBP.2001;51:213-
214

• W D’souza. Low. IJROBP2001;51:1-3

• Dale, Jones- 1

• Kupelian concluded  low α/β .



C.R. King et al. / Radiotherapy and Oncology 109 (2013)

SBRT- Results



Chin Clin Oncol 2017;6(Suppl 2):S10

SBRT as Boost 



Objective
• In patients of  carcinoma prostate who received Radical Prostate SBRT 

with  Cyberknife VSI between  2013- 2019 
• Biochemical control

• Radiological control 

• Toxicity

• Data from the electronic medical record was retrieved with IRB 
permission

• Patients treated with radical intent were included in the analysis.
• Radical CK SBRT.  Or Reverse Boost CK followed by WPRT 

• All patients were treated under institutional CyberKnife (CK) protocol 

• MRI was mandatory. PSMA PETCT after  May, 2017. 

Material and Methods



Target Delineation:
CTV
T1-T2:Prostate only
T3: Prostate+ 1cm of Proximal SV

PTV: 5mm all around except 
posterior(3mm)

OAR:
Urethra , Bladder, Rectum, Femur Head

• Rectal dose reduction

• V36 Gy < 1 cc (5 Fx)

• V40Gy <1cc ( 7 Fx)

• < 20%  receiving 80% of dose

• < 50% receiving 50% of dose

• <90% receiving  10% of dose

• Bladder neck dose reduction:
• V37 Gy < 10 cc

• D5% <40Gy

•Prostatic urethra dose reduction

•Dmax prostatic- < 105%



RADIOLOGICAL RESPONSE

Parameter No response Response

Prostate volume Increase / Same Reduction

T2 hypointensity No change Diffuse or loss in  hypointensity

Diffusion Restriction on DWI No change Mild  or NO restriction

Choline peaks on MRS Persistent Decreased/absent

Perfusion Persistent Decreased/absent

PSMA-PET Persistent avidity Reduction or No avidity



Real time imaging & correction



Study duration March 2013- Jan 2019

No of  patients N=70

Age (median, Range) 70 (54-86 yrs)

Comorbidities 82% (57/70)

Treatment groups: CK alone 32/70(45.7%) 

CK Boost+ WPRT 38/70(54.3%

Risk Group: Low Risk 2/70(<3%) 

Intermediate 17/70(20.4%) 

High 21/70(30%) 

Very High 20/70(28.6%)

Node positive 10/70(14.3%) 

Dose (BED) 210 (mean 207Gy;range 151-277).

Dose: CK alone 35Gy- 42Gy in 5-7 Fx

CK Boost 18Gy-21Gy in 3 Fx

Results



Follow up (Median, Range) 32.4 (6-60mth)

PSA  relapse free survival(median ,range) 30 months (5-78mth)

PSA nadir value (Median, Range) 0.01 ng/ml (0 - 1.03 ng/ml) 

local radiological relapse free survival 32 months (5-78mth). 

Parameter Radical CK CK Boost

Grade III bladder toxicity 0 acute
0 late

0 acute
1 late

Grade III rectal toxicity 0 acute
0 late

1 acute
0 late



Conclusion

• A large proportion of our patients had high-risk features (73%) however, 
compared to published literature, favourable results were achieved.

• SBRT alone or in combination with WPRT was very well tolerated with minimal 
Toxicity.



Thank you!


