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Mixed Reality-guided Intraoperative Visual Support System
for Radiation Therapy of Cervical Cancer
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Our newly developed MR-guided intraoperative visual support system applies radiation treatment DICOM data as MR-based 3D visual support data to
the insertion of needle applicators for brachytherapy. The developed system 1s the first of its kind, for which Japanese and foreign patents are pending.
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The hardware required for this system 1is basically only a head mounted display (HMD). As HMDs use off-the-shelf products, the financial cost of

installing this system in facilities 1s low. Furthermore, no construction work is required in the treatment room to introduce this system, making the
introduction process smooth.
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The developed system 1s also intended for non-clinical use, such as teaching and mentoring for residents and students by senior doctors, and sharing
information with other professionals.
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Schematic of the interstitial needle applicator insertion
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3D models of intraoperative support data.
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Examples for the visual support data.
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In extensive and bulky cervical cancer, the whole tumor volume may not be covered by ICBT, and insufficient doses may result in local failure. IC/IS-BT

improves dose distributions by inserting interstitial needle applicators (needles) into areas of tumor infiltration, allowing adequately high radiation doses to
be delivered to the entire tumor volume while minimizing the dose to adjacent OARs. However, decisions about the location of needle insertion and number
of needles depend on the experience of the surgeon. It 1s difficult to insert needles correctly into the uterus, as its position and shape change significantly
from fraction to fraction, and there is a risk of accidental insertion into the adjacent rectum, colon and intestine.

Therefore, we developed MR-guided intraoperative visual support system for inserting an interstitial needle in combined IC/IS-BT to lower the hurdles to the
introduction and implementation of ICIS-BT and increase 1ts usage.
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Treatment planning data was stored as DICOM. These DICOM data were converted into OBJ data (represent 3D shapes) and used as visual support data.
MR-guided needle insertion is realized by importing these 3D models into the virtual world and mixing with the real world using an HMD. HoloLens 2
(Microsoft Corporation., Redmond, WA, USA) was chosen as an HMD and the Unity engine (Unity Software, Inc., San Francisco, CA, USA) and Microsoft
Mixed Reality tool kit for Unity (MRTK-Unity) were used for the development of MR application.
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