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From Rivard 

≠ 

TG-43 Dose Calculations 



Interstitial Contura 

Mammo SAVI 

One size does not fit all! 



Sensitivity of Anatomic Sites to Dosimetric 

Limitations of Current Planning Systems 
anatomic 

site 
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prostate 
high 

low XXX XXX XXX 

Breast 
High X XXX 

Low XXX XXX XXX 

GYN 
high XXX 

low XXX XXX 

skin 
high XXX XXX 

low XXX XXX XXX 

lung 
high XXX XXX 

low XXX XXX XXX 

penis 
high XXX 

low XXX XXX 

eye 
high XXX XXX XXX 

low XXX XXX XXX XXX 

Rivard, Venselaar, Beaulieu, Med Phys 36, 2136-2153 (2009) 



Rule of tumb 

Energy Range What to look for? 

192Ir interface with air/lung 

Contrast agents 

103Pd/125I/eBx Adipose vs glandular tissue 

Air and contrast (balloon) 

Applicators and sources (seeds) 

Rivard, Venselaar, Beaulieu, Med Phys 36, 2136-2153 (2009) 



Water vs Tissues: Photon Energy 

< 100 keV large differences 

Beaulieu et al (TG-186), Med Phys 39, 2012 



… Not sensitive at high energy 



103Pd Breast Brachytherapy 

 

Tissue effects can be large 
 

H Afsharpour et al., PMB 2010 

Keller et al, IJROBP 2005; 

Pignol et al, IJROBP 2006 



Cross sections 

G Landry et al., Med Phys 2010 and Med Phys 2011  

Attenuation DW,M / DM,M 



Dose ratio for a breast case 

 Left: From water (TG43) to average breast (MC), 30% 

 Right: Residual compositional uncertainty, ±10% 
 

G. Landry et al. Med. Phys. 38 (2011)  





125I and 103Pd seeds: 

28 and 21 keV 

Axxent electronic BT 

source: 27 keV 

Liu et al. PMB 53, (2008) 

Low Energy Brachytherapy 









Tissue Heterogeneities 

Energy dependant 

Less than 1% for 192Ir over useful 
distances 

 10-40% effect for 103Pd/eBx 
 

 

Difference increase with  

  energy. 

  distance from ref point. 



Scatter Condition 



TPS TG43 - MC (%) 

Zourari et al 2012 

TPS - MC (%) 

TG43 / MC / Acuros-BV MBDCA 



TG43 / MC / Brachy-CC MBDCA 

D
o

s
e
 (

G
y
) 

TG43 

CC 

MC 

Plamondon, Carlson-Tedgren and Beaulieu, ABS 2013 meeting 



Skin Doses: study on 59 patients 

Raffi JA et al, Med. Phys. 37 (2010).  

TLD skin dose meas. 

• TPS-TLD: -13% to 47%  

• Average: 16% 

overestimation 

• MC or GBBS: < 5% 



Scatter Condition 
 Finite dimension of the breast for 192Ir 

 No important effect on the highest isodoses 

 Reduces skin doses by 5% or more 

 Pentalis et al., IJROBP 2005; Raffi et al, Med Phys 2010 

 

 For lower energy such as 169Yb 

 Skin and lung doses overestimated by 15-30% 

 Lymperopoulou et al., Med Phys 2006 

 

 For even lower energy 

 Not the most important effect anymore… 



Shielding: Contrast Agent 



Interstitial Contura 

Mammo SAVI 

Contrast and air… 



Med Phys 31 



Med Phys 37 (2010) 

0 to +9% differences 
 
Depends on: 
• Size of the device 
• Number of dwell 
• Number of strut 



Conclusion 
 Significant differences between TG-43 and reality 

 Different concerns for high and low energy 

 

 Commercial MBDCA solution only 192Ir 

 Low energy have much large dose diff. to solve 

 

 Dose-toxicity relationships and delivered dose levels 
must be revisited. 

 TG-186 provide strong guidance 

 





Things to remember 
 TG-43 is still the recommended STD for:  

 Prescription dose levels  

 Dose planning/optimization 

 

 MBDCA for dose recalculation 

 Building the necessary dose comparison data for each site 

 Follow TG-186 recommendation  

 for tissue assignments 

 For dose reporting 



Merci! 

beaulieu@phy.ulaval.ca 

 

http://physmed.fsg.ulaval.ca 


