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This subsidy project focuses on the development of a pelvic nerve version of intraoperative
nerve monitoring (IONM), targeting pelvic malignancies such as rectal cancer, prostate cancer,
and gynecological cancers. The goal is to reduce postoperative complications associated with nerve
damage, such as urinary disorders and sexual dysfunction. The project includes prototyping and
proof-of—-concept experiments using large animals for the development of a pelvic nerve—specific
IONM system.

IONM is a technique that uses non—invasive low—frequency stimulation electrodes to induce nerve-
muscle responses, which are then detected and analyzed to objectively identify the location of
the nerve based on its biological response. This technology has already been applied in surgeries
involving the preservation of nerves such as the recurrent nerve, facial nerve, and peripheral
motor nerves. However, one of the challenges in developing a pelvic nerve version of IONM is the
anatomical feature that the pelvic cavity is located at the deepest part of the body cavity. To
address this challenge, we have devised and developed an integrated energy device (hereafter
referred to as the “integrated energy device”) that combines low—frequency stimulation electrodes

with an electrosurgical unit (high—frequency electrode).



In the proof-of—-concept experiment, we used the integrated energy device and a bladder catheter
with an intra—urethral pressure sensor to perform laparoscopic rectal resection and total
mesorectal excision on mini—-pigs. We identified the optimal conditions for detecting pelvic nerve
muscle responses and successfully applied the integrated energy device to continuously perform
both diagnosis and incision based on biological responses to pelvic nerve stimulation. This
experiment demonstrated the potential applicability of the system concept in laparoscopic rectal
resection surgery.

Through mentoring from the University of Tokyo, Biodesign program, we learned how to reflect
necessary modifications from early development stages to social implementation. This process led
us to explore the clinical value of the integrated energy device, focusing on its potential as a
standalone device combining low—frequency stimulation and electrosurgery. Moving forward, we aim
to develop a “low-frequency stimulation electrode integrated electrosurgical unit with safety
control systems” to meet a wide range of clinical needs and target market introduction. This
device, with a relatively low barrier to approval, will be marketed as a non—insured medical
device, with the goal of achieving rapid market entry and commercialization while minimizing time
and cost. Our medium—term goal is to position this as a “First in Market” device, and in the long
term, we plan to establish a startup aimed at the continuous development of the pelvic nerve

version of IONM, with the ultimate goal of obtaining insurance coverage



