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Semantic-understanding Al for endoscopic surgery
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Surgical Data Science
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Deployment in Surglcal Settlng
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JOURNAL ARTICLE

Artificial intelligence for the recognition of key
anatomical structures in laparoscopic colorectal
surgery @

Daichi Kitaguchi, Yuriko Harai, Norihito Kosugi , Kazuyuki Hayashi, Shigehiro Kojima,
Yuto Ishikawa , Atsushi Yamada , Hiro Hasegawa , Nobuyoshi Takeshita , Masaaki Ito &

JOURNAL ARTICLE

A multicentre randomized controlled trial exploring
the clinical usefulness of the intraoperative use of an
artificial intelligence—based anatomical navigation
Volume 110, Issue 10 SyStem

October 2023 BJS, Volume 110, Issue 10, October 2023, Pages 13551358, Volume 112, Issue 6 Daichi Kitaguchi, Norihito Kosugi , Yuto Ishikawa , Satoshi Narihiro , Tsuyoshi Enomoto,
https://doi.org/10.1093/bjs/znad249 June 2025 Tatsuya Oda, Nobuyoshi Takeshita , Masaaki Ito =
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Clinical Focus:
Colorectal Cancer Surgery

Post-op. Outcome Prediction Intraoperative Support
Anticipating complications, Real-time guidance during
functional results, recovery complex surgical procedures

trajectory
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Three Pillars of Data Integration

01 02 03

Preoperative Clinical Data Preoperative MRI Analysis Intraoperative Video Analysis
EMR extraction: sex, BMI, tumor height, Pelvimetry focus: anatomical constraints, = Semantic understanding of surgical
comorbidities surgical difficulty indicators actions

—patient-related factors —patient-related factors —surgeon-related performance factors
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Beyond Pattern
Recognition

Semantic-Understanding Al

Not just whatis happening
—but why it matters

Interpret surgical actions meaningfully
Explain clinical significance in context

Enable real-time, actionable insights
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Enhanced Outcome Prediction

Raw Input Image

Clinical Data Collection Protocol

Patient ID: Consecutive ID in the format “[C
center 1.

Procedure details:

e Surgery type
— Appendectomy
— Cholecystectomy
— Gastrectomy
— Rectal resection

AIPredicti()n — Distal pancreatectomy
. e Surgery indication:
Engine

Slice 60 - Centroidal Axis Endpoints

Unified Intelligence

Combining patient factors and surgeon

factors enables unprecedented accuracy

«  Short-term complications
*  Functional outcomes (continence,
sexual function)

« Surgery-specific risk stratification
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