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Learning-Curve Bias

Definition: Learning-curve bias refers to distortion in clinical or surgical research results caused
by including early cases performed during the operator’s learning phase. Outcomes may reflect lack
of experience rather than the true efficacy or safety of the technique or intervention.

� Common Contexts

Innovative surgical techniques (e.g., minimally invasive spine surgery, robotic-assisted
procedures)
Interventional procedures (e.g., endovascular thrombectomy)
Advanced radiologic techniques (e.g., 7T MRI)
Implementation of new medical devices or clinical software

� Consequences

Underestimation of effectiveness in early-phase studies
Overreporting of complications during adoption phase
Inaccurate comparisons with standard or established techniques
Bias in meta-analyses if learning-phase cases are included without adjustment

� How to Minimize Learning-Curve Bias

Exclude the first X cases (e.g., 10–20) per surgeon or center
Stratify outcomes by operator experience or phase of adoption
Use CUSUM analysis (cumulative sum charts) to detect performance stabilization
Multi-center studies can dilute individual learning effects
Include simulation-based or supervised training before clinical implementation

� Example

A study evaluating a new occipitocervical fusion technique reports a high rate of nonunion. However,
most failures occurred in the first 10 patients per surgeon. The bias lies not in the technique itself, but
in the operators’ learning curve.
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