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Disclosure

• Related to IMABS:
• Current research funding from Varian (Siemens Healthineers)
• Past research funding from Elekta

• Research funding from ViewRay, Inc.



What is IMBT?

• Intensity Modulated Brachytherapy?
• Ebert, 2002

Ebert, Phys Med Biol 2002;47:2495-2509.

The paper concludes that a collimation angle 
(resolution) of 22.5° - 45° and shielded-side 
transmission of <10% (leakage) are needed to see 
a worthwhile benefit of IMBT over conventional, 
non-shielded, brachytherapy implants



What is IMABS?

• Intensity Modulated and Anisotropic Brachytherapy 
Sources (IMABS)

• Task Group 337 – Formed 2019
• What do we mean by IMABS?

“IMABS provides at least one additional degree of freedom in the dose 
delivery process in order to achieve higher degree of dose conformality, 
e.g., a directionality in the dose profile (anisotropic) as opposed to the 
standard isotropic profile, achieved through incorporation of high-
density shielding materials”
Cunha, et al., Semin Radiat Oncol 2019;30:94-106.

Moeen Meftahi, PhD Thesis (2021, in progress).



What is IMABS?

Cunha, et al., Semin Radiat Oncol 2019;30:94-106.



A Well-Suited Problem? Cervix

Han et al., Radiother Oncol 2016;120:519-525.



Targets mostly reside
next to tandem

CTVHR not always spherical

Potter et al., Radiother Oncol 2006;78:67-77.

A Well-Suited Problem? Cervix

Jastaniyah et al., Radiother Oncol 2016;120:404-411.



DMBT Design

Han et al., Int J Radiat Oncol Biol Phys 2016;96(2):440-448.



T&O vs DMBT

Han et al., Int J Radiat Oncol Biol Phys 2014;89:666-673.

On average, D2cm3 reductions for 75 
plans from UCSD:
Bladder 8.5% ± 28.7%
Rectum 21.1% ± 27.2%

Best single-plan reductions:
Bladder 40.8%
Rectum 40.1%



Shield Selection

Soliman et al., J Contemp Brachy 2016;8(4):363-369.

Kolling et al., Med Phys 2014;41(6):061707.

List of sintered heavy tungsten alloy samples in the market:

• Density = 18.0 g/cm3 (high)
• W is (weakly) paramagnetic
• Ni is (weakly) ferromagnetic 
• Fe is (strongly) ferromagnetic



1.5T MRI

Soliman et al., Radiother Oncol 2016;120(3):500-506.



3T MRI

Soliman et al., J Contemp Brachy 2016;8(4):363-369.



Hopfensperger KM, et al., Med Phys 2020;47:2061-2071.

Dr Ryan Flynn’s Lab - RSBT



Dr Shirin Enger’s Lab - IMBT






Dr Jungwon Kwak’s Lab

Kim H, et al., PLoS ONE 2020;15(7):e0236585.



Dr Jooyoung Sohn

Sohn, Jooyoung, et al., Manuscript Under Preparation, 2021.

• 3D rapid printing solution
• Use with a Smit Sleeve



Dr Firas Mourtada’s Lab

Price MJ, et al., Med Phys 2009;36(9):4147-4155.



Dr Firas Mourtada’s Lab

https://www.elekta.com/dam/jcr:5fd34853-7bf3-48ba-8830-68250797bb39/Brachytherapy-Applicator-Guide.pdf



TG43 → TG186 (MBDCA)

• TG43 – Homogeneous water medium
• TG 186 – Came out in 2012

• Model Based Dose Calculation Algorithms
1. Monte Carlo (RayStation®; in progress)
2. Collapsed Cone Convolution (ACE®)
3. Grid Based Boltzmann Solver (AcurosBV®)

Beaulieu et al., Med Phys 2012;39(10):6208-6236.



Oncentra Brachy

Han et al., Int J Radiat Oncol Biol Phys 2016;96(2):440-448.

Safigholi et al., Brachytherapy 2018;17:1030-1036.

• 3.5% mean dose difference
• Range: 0.1 – 6.5%

DMBT Tandem – Oncentra Brachy 3D Model



BrachyVision

Sohn, Jooyoung, et al., Manuscript Under Preparation, 2021.



Discussion

• IMABS developments have come a long way since Dr Ebert’s landmark 
publication on IMBT, in 2002

• However, there’s still some ways to go for many of the promising 
solutions to reach clinical commercialization, of which, heterogeneities 
are not an issue for dose calculations (TG186) or MR compatibility, at 
least

• It is projected that EMT dwell-position verification, in-vivo dosimetry, 
real-time source tracking, etc. are all important components of IMABS’ 
treatment delivery & QA

• Ultimately, TG100 should be performed to establish optimal workflow & 
QA, which are unique to each IMABS solution & site

• TG337 is actively working on the technological review & clinical 
recommendations



Questions?
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