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Abstract

Simultaneous accelerated corneal collagen cross-linking (CXL) with LASIK/SMILE, referred to as Xtra,
is primarily applied in high-risk or “borderline risk” populations to reduce the risk of postoperative
corneal biomechanical instability and ectasia. An analysis of 26 relevant studies shows that random-
ized controlled or within-subject controlled studies on high myopia LASIK (with follow-up periods of
12~24 months) have not demonstrated consistent and sustained benefits in terms of refractive pre-
dictability or stability. Studies with biomechanical endpoints have similarly failed to demonstrate
clear and measurable “reinforcement” effects. SMILE Xtra showed favorable refractive and visual
outcomes at one-year follow-up, though some studies reported slightly slower early visual recovery
postoperatively. An observational cohort study revealed that in the “borderline risk” subgroup, post-
operative ectasia occurred only in SMILE eyes that did not receive prophylactic CXL, while no ectasia
was observed in eyes that underwent SMILE Xtra. However, this finding is limited by study design
and the relatively short follow-up duration. Regarding safety, attention is required for interface haze
or infiltrative inflammatory changes, with a strong emphasis on distinguishing between sterile and
infectious lesions and appropriate management. In conclusion, the existing evidence is insufficient
to support the routine implementation of Xtra in low-risk populations. It may be more appropriate
as an individualized risk-mitigation strategy in specific high-risk scenarios. Further high-quality,
long-term follow-up studies are needed for confirmation.
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Table 1. Summary of clinical studies on LASIK Xtra/SMILE Xtra included in this review
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Table 2. Summary of systematic review/meta-analysis on prophylactic cross-linking combined with refractive surgery
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