ABSTRACT
Purpose: To develop the ALEBON Surgical Complexity Index (ASCI), a novel framework for quantifying operational complexity across ophthalmic procedural ecosystems.
Design: Exploratory methodological study.
Methods: An exploratory methodological study was conducted using a physician-maintained procedural activity log comprising 496 ophthalmic procedural encounters performed between June 2025 and May 2026 across three operative environments within an integrated academic ophthalmology practice. The ALEBON Surgical Complexity Index (ASCI) was developed to characterize operational complexity using five predefined domains. Descriptive statistical analyses and interpretable machine-learning techniques were used to explore the operational structure of the procedural ecosystem.
Results: The dataset included routine cataract surgery (34.5%), laser procedures (21.6%), complex cataract surgery (16.1%), intravitreal injection procedures (13.7%), cataract combined with minimally invasive glaucoma surgery (9.7%), and other integrated procedures (4.4%). The mean ASCI score was 3.84 ± 2.09. Operational complexity was classified as low in 37.3% of encounters, moderate in 29.6%, high in 31.9%, and very high in 1.2%. Application of the ASCI demonstrated distinct distributions of operational complexity across ophthalmic procedural ecosystems. Exploratory analyses identified operative care environment, complex cataract status, and procedural multiplicity as the principal contributors to operational complexity.
Conclusions: The ALEBON Surgical Complexity Index provides a novel framework for standardized assessment of operational complexity in ophthalmology. Initial application of the framework suggests that operational complexity arises from interactions among procedural characteristics, operative environment, workflow integration, and longitudinal care demands rather than technical procedural characteristics alone. These findings provide a foundation for future multicenter studies and healthcare operations research in ophthalmology.

