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Development of an Imaging Analysis System for Blood Flow Dynamics in Flap
Reconstruction Surgery after Cancer Resection
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Research and Devel opment Achievements

Objective: "To visualize the blood flow in flap tissue intraoperatively and postoperatively in a ssimplified

manner to ensure reliable surgery without complications in flap reconstruction surgery.” Preparation for

starting aresearch and devel opment startup aimed at devel oping and implementing a blood flow visualization

device in society.

(1) Research and Development

(D)a Improvement of Measurement Stability Function

It has been identified that motion artifacts caused by body movements (such as breathing and vascular

pulsations) reduce measurement accuracy. As a countermeasure, we developed software that automatically

matches the remaining images flap contoursto the flap contours of any given frame image (mainly just before

blood flow occlusion) using non-rigid registration. Approximately 80% of motion artifacts were removed

using deformable image registration with differential filters (ADIR).

(1)b: Development of Color Tone Change Algorithm

We identified the color information reflecting the blood flow dynamics of the flap and developed an

enhancement a gorithm focusing on the identified color tones.

(2)c: Production of a Clinical Research Prototype

We integrated the software and hardware functions for clinical research and produced a set-top box camera.
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Specifically, we developed a camera that integrates lenses, a camera, a power unit, and image processing
functionsinto acommercially available GPU set-top box, resulting in a prototype that starts the software upon
activation.

(2) Needs Assessment/Market Understanding/Marketing Strategy

Through interviews with domestic and international Key Opinion Leaders (KOLSs), we clarified the needs. To
gather persuasive materials for sales prospects, we sought comments from supportive KOLs. We investigated
the number of surgeries, hospital's, and reconstructive surgeons both domestically and internationally to assess
the market.

(3) Intellectual Property/Regulatory AffairssCommercialization Strategy

We compl eted the examination request for pre-filed patents. We considered the possibility of additional patent
applications. We obtained information on regulatory approvals for competing products from the Ministry of
Health, Labour and Welfare. We determined the class classification and general name of the devel oped product
and prepared for pre-consultation with PMDA. We received mentoring from venture capitalists, sought
funding sources, and created a commercialization plan. We conducted pitches at various pitch events.
Significance

In Japan, the number of target surgeriesisincreasing due to aging, and the market is on an upward trend. The
device's ability to reduce complication rates and shorten surgery times is expected to correct disparities in
medical technology, reduce the burden on patients, and improve their quality of life (QOL). Additionally, it is
believed that reducing additional procedures due to complications and shortening surgery times will reduce
the burden on surgeons. In developed countries, flap reconstruction for cancer diseases is the main focus,
while in Asia and Africa, the market for flap reconstruction for trauma is considered large, suggesting
significant potential for international expansion.



