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Abstract

BACKGROUND: The growth plate regulates the longitudinal growth of long bones. Once damaged and replaced by bony bar formation, it will cause length
discrepancy and angular deformity. Considering the unsatisfactory outcome of clinical treatments, it is potential for cartilage tissue engineering scaffolds in
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treatment of growth plate injuries.

OBIJECTIVE: To introduce the physiological structure and functions of the growth plate, and discuss and summarize the progress of cartilage tissue engineering

technology in the treatment of growth plate injury.

METHODS: The databases of PubMed, Web of Science, CNKI, and Wanfang were retrieved with “growth plate, physis, physeal, scaffold, cartilage tissue
engineering” as key words in English and Chinese to collect relevant articles published from 2000 to 2020. Initially, 292 articles were retrieved, and 65 articles

were selected for further analysis.

RESULTS AND CONCLUSION: Cartilage tissue engineering scaffolds perform well in treatment of growth plate injuries in animal models. The bioactive

scaffold not only fills the defect, inhibits the formation of bone bridge, reduces angular deformity of the affected limb, but also induces the differentiation of
mesenchymal stem cells into chondrocytes which are arranged in a columnar regular structure similar to natural growth plates. Many experimental results have
found that the application of mesenchymal stem cells combined with appropriate cartilage inducing factors, such as transforming growth factor-8, insulin-like
growth factor-1, can promote chondrocytes regeneration and arrange them in order. Regenerated cartilage tissue plays the normal function of growth plate
and allows long bone to grow up. In addition, as the carrier of cells and growth factors, the scaffold in cartilage tissue engineering requires suitable mechanical
strength and good biocompatibility. Since there are some shortcomings when natural biomaterials or synthetic polymer materials used alone, it is more
effective to use scaffolds made of composite materials. However, to be applied to clinical treatment, more experimental researches are required in the future.
Key words: cartilage; materials; growth plate; cartilage tissue engineering; scaffold; mesenchymal stem cells; chondrocytes; extracellular matrix; review
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