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[Abstract] Dental arch defects and tooth loss are common oral diseases. Dental implant restoration offers advantages such as minimal

damage to adjacent teeth, high retention stability, and excellent masticatory function, making it one of the important restorative
approaches for dental arch defects and tooth loss. With advancements in medical technology, the clinical efficacy of dental
implant therapy has been significantly improved. Previous extensive literature has focused on the spatial relationship between
tooth roots and alveolar bone in the anterior dentition, comparing variations across different tooth positions, ages, and genders,
and exploring the feasibility of immediate implant placement; however, research specifically targeting the maxillary premolar
region remains relatively limited. Furthermore, the issue of buccal bone perforation in the maxillary premolar region has not yet
been effectively addressed. As a common and clinically significant complication, it can directly compromise the long-term
stability of the implant and reduce the probability of treatment success. Variations in alveolar bone thickness exist among
different ethnic populations, as previously reported in the literature. During implant placement, the unique anatomical
characteristics of certain anatomical sites pose challenges for both the alignment of the implant insertion direction and the
precise control of implant depth, thereby limiting the overall success rate of implant placement. Therefore, accurate preoperative
measurement of bone volume in the surgical site and the careful design of the surgical technique are crucial for the success of
implant placement. With the advancement and development of imaging equipment and technologies, cone-beam computed
tomography (CBCT) has been widely adopted in the field of oral clinical medicine for examination and diagnosis. It provides
clinicians with a precise basis for measuring the periapical bone tissue of the maxillary premolars, enabling them to assess the
bone status in this region more intuitively and accurately, thereby aiding in the formulation of treatment and implantation plans.
The application of this technology allows clinical practitioners to gain a deeper understanding of the periapical bone architecture
of the maxillary premolars as well as its spatial relationship with adjacent anatomical structures, which holds significant guiding
value for clinical procedures such as alveolar4}#} surgery. Therefore, this article provides a comprehensive review of the
anatomical characteristics relevant to implant placement in the maxillary premolar region, maxillary sinus pneumatization, the
spatial relationship between dental roots and the maxillary sinus, the risks associated with immediate implant placement, and
CBCT-based imaging evaluation, aiming to serve as a reference for preoperative risk assessment and treatment plan design in

implantology procedures involving the maxillary premolar region.
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