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population
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Prostate



Risk Stratification



Why  brachytherapy ?

• Practical -
– Existing source, afterloading
– No Organ motion
– Short treatment times 

• Physical –
– Greater implant volume  including seminal vesicles and extracapsular coverage
– Optimization allows highly conformal dose delivery
– Dose sculpting around OARs

• Biological –
– Low α/β tumour – 1.5
– Dose escalation – greater than EBRT
– Hypofractionation

• Radioprotection –
– Minimum isolation
– No radioactivity within the patient

• Significantly reduced cost 



BRACHYTHERAPY - TYPES

• TEMPORARY- HDR 
BRACHYTHERAPY 

• Iridium 192 

• PERMANENT –SEEDS 
LDR 

• iodine 125 

• palladium 103

• Caesium 131







Indications for Bracytherapy

MONOTHERAPY

Very Low

low

Favourable Intermediate

BOOST after EBRT

Unfavouable
Intermediate

High Risk

Very High Risk



Contraindications

ABSOLUTE

• M1 disease
• Medically unfit for 

anaesthesia
• Pre existing rectal fistula
• No proof of malignancy
• Ataxia telengectasia

RELATIVE
• Gland > 60 cc 

• Preimplant cytoreduction can 
be achieved with ADT +- 5α-
reductase inhibitor 

• Pubic arch interference
• TURP last 3 months or large 

TURP defect
• Obstructive urinary symptoms 

IPSS > 15
• Peak flow rate <10ml/sec or 

post void residual >100cc 
• Inflammatory bowel disease 
• Prior rectal Surgery



TURP

• With accurate U/S identification, a 
TURP defect <25% the total 
prostate volume and at least 1cm 
margin around the defect, there is 
a low impact on urinary function 
post implant 

• Defect  >2cc has been correlated 
to increase urinary morbidity 
compared to patients with a 
defect <2cc  

• If a TURP is needed, it is preferably 
done before brachytherapy with a 
3month gap before implant. 



• Increase in number of robotic prostatectomies

• Increase in technical sophistication of EBRT
– IMRT, SBRT, Proton

• Reimbursement for IMRT higher

• Negative press

• Suboptimal training



Percentage Number of cases

73.7% <12 cases

24.8% 13-53 cases

1.5% >53 cases

IJORBP



ADVANTAGES OF BRACHYTHERAPY OVER IMRT

• Reduced treatment time 

• Even best form of IMRT is still an XRT only.

• Radiobiologically superior

• Clinically and financially more relevant to 
Indian conditions



BRACHYTHERAPY

Dosimetric comparison of (A) IMRT (B) VMAT  (C) (SBRT), and (D) (LDR-BT). 
Isodose lines correspond to 25% (blue), 50% (yellow), and 100% (red) of 
prescription dose.

Ibrahim Abu-Gheida ARO ,September 21, 
2017

https://appliedradiationoncology.com/bios/Ibrahim%20Abu-Gheida,%20MD;%20Christopher%20Fleming,%20MD;%20Paul%20Ramia,%20MD;%20Omar%20Mian,%20MD%20PhD;%20Rahul%20Tendulkar,%20MD;%20and%20Jay%20Ciezki,%20MD
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Sequencing



Pre- requisites

• TRUS and HDR under one roof

• Dedicated systems available but expensive

• Pre op laxatives/enema

• 3 way catheter

• TRUS in the OT- Side firing probe

• SA/EA





Procedure

• SYED- NEBLETT TEMPLATE 









Courtesy : Dr Sanjiv Sharma – Manipal
Hospital
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EBRT SCHEDULES

HDR BOOST HDR MONOTHERAPY 



OAR CONSTRAINTS

RECURRENT PROSTATE







BRACHYTHERAPY DOSE

Monotherapy

•LDR

• I-125 – 145Gy

•Pd-103- 125Gy

•Cs-131- 115Gy

Monotherapy

•HDR

• Ir-192 

•13.5Gy x 2

•9.5Gy BID x2



BRACHYTHERAPY DOSE

BOOST

• LDR

• I-125 –100-115 Gy

• Pd-103- 90-100 Gy

• Cs131-85 Gy

BOOST

• HDR

• Ir-192 

• 15Gy x 1

• 10-11Gy x2



Personal Practice

• HDR 11.5Gy x 2 fractions

• EBRT 50 Gy /1.8 – 2.0 Gy / FRACTION

• Max. urethral dose </= 120% MPD

• MPD allowed to indent few mm anteriorly

but still covered by 80% isodose

• Higher doses to posterolateral portions (anatomic 
rationale) 150-200%

• Rectal dose </= 75%



RESULTS

bNED INTERMEDIATE RISK HIGH RISK

5 YEARS 93.3 74.3

10 YEARS 86.9 56.1

URETHRAL STRICTURE 4.2 %

10yr actuarial cancer specific survival 90.8 %

Actuarial overall survival rate 86.7 %







High Risk – Brachytherapy Boost 

HDR Brachy + AS – superior

HDR boost superior to dose escalation by EBRT



Reirradiation



• Five-year RFS was similar across modalities on 
meta-regression, although differences in 
severe GU and GI toxicity appear to favor 
reirradiation, particularly HDR brachytherapy. 



Toxicity - Acute Symptoms

• Dysuria

• Hematuria

• Perineal hematoma (< 3 % )

• Obstruction- Urethral Stricture (5-12%)

• Perineal Pain (< 5%)

• Rectal urgency and frequency (< 10%)



Delayed Complications

• Chronic cystitis (3-7 %)

• Incontinence (1% for non-TURP, 25-42% for 
TURP)

• Rectal ulceration (< 1 %)

• Urethral necrosis (< 1 %)

• Erectile dysfunction (> 70y/o, 20-25%;< 70y/o, 
10-15%)





Conclusion

• Evidence strongly suggest that prostate BT can be 
used  as definitive treatment or as a boost to 
external beam radiotherapy 

• Associated with
– excellent local control, 
– Biochemical disease-free survival, 
– excellent post-treatment health-related quality of life 

• Mainstream therapeutic option for low- to-
intermediate risk disease



THANK YOU


