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HDR-BT in high risk prostate cancer 

n  Dose escalation improves clinical results 
 
n  Patients with intermediate to high risk prostate 

cancer can benefit from dose escalation  
 
n  Local failure may be the predominant mode of 

failure in these pts 
 
n  BT is an alternative method of delivering highly 

conformal RT 
 
n  Role of pelvic RT and AD 
 
 



What about the “rigth” level of dose-escalation? 

Schultz RI and Kagan R , IJROBP ,2011 
 

Btw 10 and 20% of high risk pts developed MTS after RT… 
Questions about the effectivness of dose escalation and  about the skewing of 

results by incipient MTS… 
The escalation of dose to specifically achieve FFbF is questionable. 



How to best deliver higher dose of Rt without significantly 
increasing normal tissue toxicities? 

HDR-BT boost as alternative means of precise dose delivery 

n  Physical and dosimetric advantages (steep dose 
gradient/ (optimization of dose distribution) 

n  Flexibility for dose intensity modulation and 
conformality ( selective dosing inside the CTV) 

n  No interfx or intrafx motion or set-up errors 
n  Short period of treatment  
n  Larger dose per fraction to increase therapeutic 

window ( > control while limiting chronic toxicity) 



How to best deliver higher dose of Rt without significantly 
increasing normal tissue toxicities? 

HDR-BT boost as alternative means of precise dose delivery 

n  Volumetric disadvantages 
n  Anatomic interference 
n  More inhomogeneous target coverage (high–dose 

region in the central part of the PTV) 
n  Invasive procedure (pain, analgesics,etc)  
n  In-patient procedure (anesthesia) with significant 

time, resources and technical expertise required 
n  Learning curve longer than EBRT 
 
 





High risk pts have significant risk of ECE+ and/or 
VS+: not optimal dose from P-EBRT   

  



What about radiobiologic advantages of HDR ? 

n  A high dose per fx 
results in lower cell 
survival for tissues with 
a lower a/b ratio (for 
prostate is ~1.2-1.5) and 
relative sparing of 

   normal tissues 

 Morton G, Clinical Oncology  2005 

The large variation in HDR brachytherapy prescription 
between institutions results in an even wider range of 
biologically equivalent dose delivered 



Radiobiology 
 
 a/b: ??? 1.2 to 15.4/Gy  

♦  evidence of very low a/b from HDR data … 
♦  but they `forgot` some issues (hypoxia)… 
   ( Nahum et al IJROBP, 2003 ) 
♦  …or they were not talking about the cancer 
population ( heterogeneity ) 
♦ a/b is unknown, but it appears now unjustified to 
go for a schedule that works only if a/b is low (or 
where the D is too low) 

 Growth rate: usually slow ( even in “high risk’”?) 
 Reoxigenation ?, redistribution ? ( not in LQ model)  
 Role of SF2 ( hypoxia linked) and n^ of clonogenic cells 

HDR-BT boost is a precise hypofx RT…..but 



Better results in bRFS and biopsy 
proven LC 

Better bRFS ,less acute rectal tox 
and improved QoL 

Hsu IC et al, IJROBP,78,751-758,2011 : phase II- RTOG 0321 
EBRT 45 Gy/25 frs + HDR-BT 19 Gy/2 frs 

late 3+ GU or GI tox at 18 mo : 2.5 % 



HDR–BT boost for intermediate / high risk pts 

Morton G , Clin.Oncol. 2005 

Two different approaches to HDR fx have evolved: 
    ¬ separate catheter insertions for each HDR fraction 
    ¬ a single insertion followed by 2–4 frs over 1–2 days 



HDR-BT boost in high risk prostate cancer 

•  HDR –BT allows the delivery of very high BEDs. 
•  Multiple , single institutions have published studies using a 
wide range of fractionation and implant schedules  and 
variable schedules of EBRT showing promise in bc and    
toxicity grade 3+,GU= up to 8%, GI=up to 4%. 
• A mature not RCT monoinstitutional dose escalated study 
shows the treatment to be well tolerated with favorable 
clinical results (better LC, decreased b and c failures, 
decreased MTS). 
•  A prospective multiinstitutional trial resulted in acceptable 
levels of Aes. 
•  RCTs documented advantages from HDR-BT boost but vs not 
contemporary EBRT practices.   



HDR-BT boost in high risk prostate cancer 

•  Overall treatment time of combined treatment varies 
generally btw 5-8 wks related to EBRT and BT regimens and 
timing. 
•  Crude rates of urethral strictures range btw 0-14% and 
incontinence rate is btw 0- 6.3%  
• Data regarding dose volume histograms and or dosimetric  
predictors ( specially for the urethra) have been less 
consistently reported. 
•  Lack of robust informations related to the impact on IPSS, 
QoL, sexual bother and function 
•  Quality assurance process is developing 

   



Materials and methods 
 A systematic search was performed resulting in 40 articles to 

be used. Data were extracted on biochemical control and overall survival at 
3, 5, and 8 years and other time points mentioned in the articles. 

Conclusion 
The combination of external beam radiotherapy and HDR-BT 

results in a superior biochemical control and overall survival ….            

Compararison  of 3 radiotherapy modality on biochemical 
control and OS for the treatment of prostate cancer 

REVIEW ,   Pieters BR et al, ReO,2009 

Comment   

  data from risks groups  were not used 
iPSA, cT, HT were not balanced 
Different PSA relapse definition 



1.  Volume evaluation (2-4 weeks before) 
2.  Intraoperative planning 
3.  Needles ± seeds implantation 
4.  TRUS / CT/ MRI-based planning 
5.  Treatment delivery 

  
n   Need of specific equipment 
n   Specialized multidisciplinary team 
n   Need of adequate learning curve 
n   Time consuming 
n   Costs ? 
 

HDR-BT in high risk prostate cancer 



How to best deliver higher dose of Rt without significantly 
increasing normal tissue toxicities? 

HDR-BT boost as alternative means of precise dose delivery 

 
-Flexibility for dose intensity modulation and conformality  

But importance of optimal seed position and dwell time/real time dose 
distribution for IMBT/IGBT 

 
-No interfraction or intrafraction motion or set-up errors 

But prostate edema and perineum swelling, damage due to implant itself, 
needle migration and catheter / gland movement btw frs 

 

-Short period of treatment   
But overall treatment time may be 6-8 wks with hospital admission  

 
-Larger dose per fraction to increase therapeutic window 

    ( improving control while limiting chronic toxicity) 
But a single larger dose /fraction may be dangerous for OARs if geometry 

is not improved 



Pt’s point of you 

n  Hospital admission 
n  Invasive procedure  
n  Anhestesia 
n  Pain, analgesics 
n  Discomfort for lithotomy 

position,catheter, etc 
n  Toxixity (urethra) 
n  Impact of QoL? 

 Is 2 always better than 1 ? 
 Role of counseling 

 



RADIOTERAPIA ADATTATIVA 

IMRT - IGRT - Stereotassica  
SIB - Frazionamenti alterati 



64 Gy/32 frs or 64,4 Gy/35 frs  
on P+VS -50.4 Gy/28 frs pelvis 

     IMRT boost: 2 frs  w 5 up to 8 Gy 
          

erMRI, rectal balloon 

45-50.4 Gy/25-28 frs on whole pelvis 
with  IMRT ; CK-SBRT boost: 19 Gy in 2 
frs seeking to replicate HDR-BT’s 
dosimetry 
 



IMRT  BOOSTING TECHNIQUE 

The DIL concept , the SIB technique    

IMRT boost methods deliver substantially  
different physical dose distribution 



Conclusions 
n  Dose escalation by combining EBRT with BT: 
 
  • may have an important role for the radical treatment of high 

risk localised prostate cancer 
 
  • provides optimal conformal radiation dose delivery 
 
  • is an alternative method for dose-escalation with   

radiobiological ( caution) and physical advantages but pts  
discomforts and need of specific equipement and espertise 
(but if you have , use it) 

 
  • lack of high level of evidence BT boost is superior to EBRT  
 
  • crucial role of counseling  “… the best treatment choice is one 

made by an informed patient who is comfortable with, and 
committed to, whichever he chooses…” 

 


