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Abstract

Background: Al-assisted coding, training and inference may increase the production of
candidate medical Al outputs without a corresponding increase in engineering and
clinical validation capacity. Faster generation therefore does not necessarily lead to faster
qualified delivery.

Objective: To operationalize development-validation speed mismatch and propose a
human-Al collaborative framework that preserves independent professional judgment.

Methods: We combined a targeted narrative literature search, flow-conservation
reasoning and document-level examination of two Ziyin project handover packages. We
then specified a three-level responsibility model and a prospective evaluation protocol.
No original medical images were reprocessed and no new clinical assessment was
performed.

Framework and observations: The framework separates development pre-validation,
independent engineering validation and clinical professional validation. Version-bound
evidence, structured feedback and controlled rule updates link these levels. Existing
calcaneal project records describe 18 conditional experiments passing geometric checks
while anatomical anchor ambiguity remained unresolved in eight cases. Four lung
candidates passed the documented engineering checks while professional review
remained pending. These observations illustrate differences between validation claims;
they do not establish a sustained throughput mismatch or an intervention effect.

Conclusion: Evaluation should jointly consider validation cycle time, professional effort,
qualified throughput and escaped serious defects. Moving validation knowledge
upstream should improve submission quality while preserving independent judgment.
The proposed efficiency and quality effects require prospective testing.
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