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Background

New age computing tools such as cloud computing and Artificial

Intelligence (Al) may lead to a revolution in the generation of insights based
on surgical video analytics, particularly for laparoscopic and robotic surgery.

Existing use-cases are nascent, and these technologies may fundamentally
change training and quality paradigms.

Our objective was to better understand clinical use cases and value of
video-based performance insights in General Surgery.

Methods

A narrative literature review was conducted utilizing PubMed, restricted to
studies from the past 5 years.

Additional perspective of an academic center’s experience with a cloud-
based Al driven video analytics platform over the past one year was also
included.

Data on use-cases were extracted.

Focus was on commonly performed laparoscopic and robotic general
surgical procedures.

Results

Prominent use case was in automated recognition of the various phases of
surgery in laparoscopic procedures including: (Gendia 2022)

 Cholecystectomy, appendectomy

 Sleeve gastrectomy, Roux-en-Y gastric bypass
 Colectomy

* Herniarepair

Phase specific times were analyzed in multiple studies and were used to
benchmark performance by attending surgeons, residents, and fellows.

Studies document the gradation of surgical skills using (Griter 2023):
 Global Evaluative Assessment of Laparoscopic Skills (GOALS)
 Global Evaluative Assessment of Robotic Skills (GEARS) scales

* Procedure specific scales such as Colorectal Objective Structured
Assessment of Technical Skill (COSATS) for right hemicolectomy

Procedure-specific analytics in laparoscopic cholecystectomy:
 Achievement of critical view of safety (CVS) (Owen 2022)
e Gradation of operative complexity (Tranter-Entwistle 2022)

Additional applications such as instrument recognition, economy of motion,
critical structure identification and automated generation of operative notes
were also documented, with less frequency (Anteby 2021).

Surgeon awareness of phase specific times may represent a path to achieving
efficiency, surgeon skills improvement and clinical outcomes improvement.

Barriers related to hospital Information Technology (IT) stakeholders including
patients, surgeons, hospitals and regulatory agencies and medico-legal
concerns remain.
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Phase analysis for Roux-en-Y gastric bypass

Conclusions

Ref

New age video analytics present a powerful tool with
potential to revolutionize surgical practice and care delivery.

Further procedure specific, large scale validated use cases
need to be highlighted in the medical literature and linked
to outcomes.
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