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Introduction: Maxillary sinus floor elevation is a commonly used surgical method to solve the problem of insufficient bone mass in the
posterior maxillary region. However, we also found that even when the maxillary sinus is healthy, the mucosal detachment is complete, or
the sinus membrane morphology is intact through postoperative imaging examination, the osteogenic effect of the implanted bone graft
material is sometimes not ideal.

Method: The factors affecting the effect of maxillary sinus bone augmentation were reviewed and summarized according to the logic of
the author.

Results: Based on the special background of maxillary sinus bone augmentation, we explore the principles of achieving predictable
maxillary sinus bone augmentation results from the mechanism of osteogenesis, which can be considered from four aspects: Bone
contact area, Angiogenesis, Stability of Space, and Safe healing, abbreviated as the "BASS" principle.

Conclusion: According to BASS principles, it can provide clinical guidance for obtaining predictable maxillary sinus floor bone
augmentation in clinic.

Bone contact area Angiogenesis Stability of Space Safe healing
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1. Morphology of the maxillary sinus floor
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2. Is the sinus membrane completely detached?

2.1. Operation difficulty caused by anatomic structure of maxillary sinus
2.2. Adhesion strength, lifting strength and elastic strength of maxillary sinus membrane

3. The range and number of sinus lateral window
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1. Biocompatibility of materials

2. Osteogenic characteristics of materials

the graft material control its osteoconduction properties.

3. Hydrophilicity of materials

proliferation processes that arise after implantation.

4. Growth factors

Platelet concentrate can accelerate the angiogenesis process by promoting
endothelial cell chemotaxis!

Bisphosphonate; Smoking; Diabetes; Head and neck radiotherapy; Alcohol

Angiogenesis
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5. Systemic diseases that may affect the potential revascularization

The surface morphology and internal pore structure (such as pore size, porosity, interconnectivity, and pore structure) of

(Kasten et al., 2008; von Doernberg et al., 2006)

It has been reported that the hydrophilicity of the surface of the material significantly affects not only the adsorption of
proteins, but also the attachment, growth, and proliferation of various cell types, including osteoblasts.
The high hydrophilicity suggests that it may have advantages in protein adsorption as well as in the cell adhesion and
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1. Space formation/maintenance capacity of bone graft materials:
mechanical strength, substitution rate

1.1. The mechanical properties of bone graft material determine the space formation ability of bone graft;
1.2. The replacement rate of bone graft materials determines the ability of bone graft space to be maintained

2. Stability of Implant

During the healing process of implants, decreased stability may have adverse effects. In particular, the
remaining maxillary sinus bone is mainly cortical bone.

3. Stability of the wound

Wound dehiscence can cause bone graft material to overflow from the wound area.

Stability of Space
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Safe healing

1. Postoperative sinus membrane perforation

Perforation in the mucoperiosteal (occult perforation) of the maxillary sinus floor elevation, defect in the repair of the
perforation, and mucoperiosteal necrosis due to excessive pressure and overfilling of the bone graft material may
lead to postoperative perforation.

2. Postoperative infection

Intra—maxillary sinus displacement of bone graft material may lead to occlusion of the maxillary sinus opening,
resulting in acute or chronic maxillary sinusitis.

Bone graft material is contaminated with bacteria

3. Unhealthy living habit, such as, smoking et al.
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