
Journal of Contemporary Brachytherapy (2023/volume 15/number 6)

The Montreal split ring applicator: Towards highly adaptive gynecological brachytherapy using 3D-printed biocompatible  
patient-specific interstitial caps 1

Fig. S1. Configuration of five IS needle trajectories selected for end-to-end validation of the design workflow. The left cap’s 
trajectories (N1, N2) were initially produced with 3D Brachy, and the right cap’s trajectories (N3, N4, N5) were designed  
de novo using Fusion 360TM. Ground truth caps and their replica are shown on the left and right, respectively. A) Ground truth 
caps; B) Replicated caps 

Fig. S2. Adaptiiv caps printed at 0° showing chipping of the material (BioMed Amber) after removal from the built platform or 
delamination of the bottom layer (Biomed Clear) following sterilization. A) BioMed Amber; B) BioMed Clear 

Fig. S3. Geometry for the end-to-end analysis of IS needle trajectory accuracy. IS needle trajectories of replicated caps, TPS 
pre-plan, and ground truth caps are shown in red, green, and white, respectively. A) 3D Brachy validation; B) E2E validation 

BA

BA

BA

Supplementary materials



Journal of Contemporary Brachytherapy (2023/volume 15/number 6)

Yuji Kamio, Marie-Ève Roy, Lori-Anne Morgan, et al.2

Fig. S4. Proposed clinical workflow for the Montreal split ring applicator that integrates in-house 3D printing to a conventional 
brachytherapy planning workflow 

Pre-brachytherapy MRI 
•	 With generic caps and packing, but without  

intra-uterine tandem 
•	 Select initial needle position, obliquity, and depth

Caps creation (3D Brachy) 
•	 Customize generic caps 

 – CAD model registration 
– Creation of guide tube slots and needle tunnels 

Caps design pre-plan (IPS) 
•	Split ring channels 
•	Personalized needle trajectories from HR-CTV 
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Implant and planning scans
•	 US-guided implant
•	 MRI and CT scans 

Treatment planning (TPS)
•	 Contour delineation
•	 Channel reconstruction
•	 Dwell position activation and dwell time 
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STL
•	 Slicing and SLA 3D printing
•	 Post-processing and QA
•	 Steam sterilization 


