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Abstract: Osteoporotic vertebral compression fracture (OVCF) is the most common fragility fracture in
clinical practice,and its incidence has been increasing in recent years. About 15% of patients with OVCF have
delayed union after surgery,which can cause adverse consequences such as re-fracture of the vertebral body,
kyphosis, persistent residual low back pain,and even need second surgery. Therefore, early diagnosis is very
important. At present,there is still a lack of ideal methods to diagnose delayed healing early and accurately.
Bone metabolic markers have become effective tools to evaluate and predict the process of bone healing be-
cause of their convenience, minimally invasive and specificity. This article systematically reviews the associa-
tion between serum bone metabolic markers and delayed healing after OVCF surgery from the molecular and
pathophysiological perspectives,and summarizes their value in early diagnosis. Existing evidence shows that
the dynamic imbalance between bone resorption markers [ such as -isomerized C-terminal peptide of type |
collagen (B-CTX-1)] and bone formation markers [ such as N-terminal propeptide of type | procollagen
(PINP) | is the core mechanism of delayed healing. This article proposes a monitoring strategy based on risk
stratification. For high-risk patients (age >> 75 years,vertebral cleft sign) ,f-CTX and PINP are recommended
to be detected early after surgery,and Bone-specific alkaline phosphatase and MRI evaluation are combined.

The ratio of t-PINP/B-CTX can be monitored regularly in patients with low and medium risk, supplemented
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by imaging follow-up. However, there are still limitations in the current research,such as the heterogeneity of

detection methods,the high cost of new markers,and the unclear causal mechanism. In the future,it is neces-

sary to focus on establishing the dynamic change rules and critical values of bone metabolic markers and ex-

ploring new regulatory targets to promote the effective application of bone metabolic markers in individualized

rehabilitation.
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