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[ Abstract |

trauma occurring in the anterior region, characterized by concurrent fractures involving

Complex crown-root fractures in the esthetic zone refer to a type of dental

both the crown and root, with associated pulp exposure and periodontal tissue injury.
These injuries consistently exhibit critical anatomical features, including a fixed palatal
fracture location below the alveolar crest, compromised residual tooth structure, and
frequent violation of the biological width. To predict treatment outcomes, a risk assessment
framework based on the restoration-tooth-periodontium (RTP) interface was developed.
Resistance risk was evaluated by assessing the type of residual dentin ferrule and the
length of the root within the alveolar bone, while periodontal risk was assessed according
to gingival phenotype and alveolar bone morphology. Based on these risk dimensions and
the principles of aesthetics, stability, and minimally invasive treatment, a diagnostic
classification system was established, categorizing fractures into three types: favorable,
intervention and high-risk. Type-specific management strategies were proposed: for
favorable cases, crown lengthening combined with deep margin elevation to reduce
periodontal risk is recommended; for intervention cases, orthodontic extrusion or
surgical extrusion is applied to simultaneously address ferrule deficiency and biological
width violation; for high-risk cases, extraction followed by implant restoration is advised
due to limited root preservation value. This classification system translates subjective
clinical experience into objective risk stratification, providing a standardized yet
individualized framework for multidisciplinary management of complex crown-root

fractures in the esthetic zone.
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Figure 1 Schematic representation of three residual dentin ferrule types in

complex crown-root fractures in the esthetic zone
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Figure 2 Diagnostic classification of complex crown-root fractures in the esthetic zone
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Figure 3 Clinical decision pathway for the management of complex crown-root fractures in the esthetic zone.
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