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Annotation 

Oroantral perforations (OAP) and fistulas are common complications of maxillary tooth extraction 

and lateral alveolar surgery. Soft tissue closure of the defect does not always ensure restoration of bone 

volume, which is important for subsequent implant rehabilitation. The aim of this review was to analyze the 

use of bone and bone-substituting materials in OAP repair, taking into account morphological healing 

mechanisms and postoperative rehabilitation. 

An analysis of domestic and international publications on the use of autogenous bone grafts, 

allogeneic and xenogeneic osteoplastic materials, collagen membranes, and combined composites for the 

closure of maxillary sinus floor defects was conducted. It was shown that the use of bone or bone-

substituting materials helps maintain alveolar bone height, improve the quality of the regenerated bone, and 

promote the formation of a complete bone structure, which is morphologically associated with accelerated 

osteoconduction and angiogenesis. The choice of material determines the rehabilitation strategy and the 

timing of subsequent implantation. 
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Introduction 

Oroantral communication occurs when the integrity of the maxillary sinus floor is compromised due 

to molar and premolar extractions, cystectomies, root resections, and other procedures. If the defect is not 

promptly closed, chronic odontogenic sinusitis develops, and the bone defect undergoes progressive atrophy. 

Domestic authors note that within 10–20 days after the formation of the ligament, the bone defect 

enlarges and the alveolar process undergoes pronounced atrophy. This is of fundamental importance for 

subsequent orthopedic and implant rehabilitation. 

Classic plastic surgery techniques (cheek and palatal flaps) provide sealing but do not restore bone 

volume. Modern surgical treatment approaches include: 

• closing message; 

• sinus sanitation; 

• restoration of the bone structure of the sinus floor and alveolar process. 

In global practice, this problem is considered in the context of “ridge preservation” and “guided bone 

regeneration”, which allows for the combination of approaches in maxillofacial surgery and implantology. 

The aim of this review is to analyze the use of bone and bone substitute materials in PDA plastic 

surgery from the standpoint of healing morphology and rehabilitation features. 

Materials and methods 

Analysis conducted: 

• domestic publications (series of observations, comparative studies); 

• foreign works (USA, Germany, Italy, China, South Korea, Brazil, Colombia). 

• The search databases used were: PubMed, Scopus, eLibrary. 

Inclusion criteria: 

• publications describing the use of bone or bone substitute materials; 

• data on morphological and clinical outcomes; 

• information about the rehabilitation period and subsequent implantation. 
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Results 

 

Comparative characteristics of bone and bone-substituting materials in the plastic surgery of 

oroantral perforations 
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1. Autogenous bone grafts 

Domestic studies demonstrate the high effectiveness of free autogenous bone block (harvested from 

the anterior sinus wall or alveolar ridge). 

Morphological aspects 

• autogenous bone has osteogenic, osteoinductive and osteoconductive properties; 

• rapid formation of the vascular network; 

• minimal inflammatory response; 

• formation of a full-fledged lamellar bone. 

In foreign literature (Misch, Chiapasco, Jensen) it is emphasized that autogenous bone remains the 

“gold standard” for the restoration of sinus bone defects, but is accompanied by donor trauma. 

Rehabilitation 

• antibiotic therapy for 5–7 days; 

• limiting nose blowing and sneezing; 

• X-ray control after 3–6 months; 

• implantation is possible after 4-6 months. 

The advantage is the preservation of the ridge height and favorable conditions for subsequent 

implantation. 

2. Synthetic and biocomposite bone substitutes 

In domestic practice, hydroxyapatite-collagen compositions (for example, CollapAn-M), granulated 

osteoplastics and gel forms are used. 

Morphological features 

• pronounced osteoconduction; 

• gradual resorption of the material; 

• formation of bone tissue according to the “creeping replacement” type; 

• less pronounced osteoinduction compared to autogenous bone. 

Foreign studies (Urban, Esposito, Cordaro) show that xenogenic materials (deproteinized bovine bone 

mineral) preserve volume well and provide stable bone architecture, especially when combined with a collagen 

membrane. 

Chinese studies highlight the potential of β-tricalcium phosphate and bioceramics in regenerating sinus 

bone defects with good integration and predictability. 

Rehabilitation 

• less pronounced postoperative pain syndrome; 

• low risk of donor morbidity; 

• CBCT control after 6 months; 

• Implantation is usually performed after 6–8 months. 

3. Membrane and adhesive compositions 

Collagen membranes with fibrin glue provide: 

• tightness of the defect; 

• hemostasis; 

• creation of a framework for the migration of fibroblasts and osteoblasts. 

Morphologically: 

• formation of granulation tissue; 

• gradual collagenization; 

• in the absence of bone filler, there is a risk of fibrous transformation of the defect. 

South Korean and Italian studies show that membranes are most effective when combined with bone substitute 

materials (GBR principle). 

Rehabilitation 

• gentle regimen for 10–14 days; 

• elimination of sinus pressure; 

• control after 1 and 3 months. 
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4. Combined methods (bone material + membrane) 

The most modern approach is the use of bone substitute material with a barrier membrane (guided 

bone regeneration). 

Morphologically: 

• directed migration of osteogenic cells; 

• prevention of epithelial ingrowth; 

• formation of a more mature bone structure. 

Foreign RCTs demonstrate high predictability of regeneration in sinus floor defects. 

 

Discussion 

Data comparison shows: 

• soft tissue grafting ensures closure of the communication, but does not prevent bone atrophy; 

• autogenous bone provides the best morphological indicators of regeneration; 

• xenogenic and synthetic materials provide stable volume with less trauma; 

• Combined methods are the most promising from the point of view of implantological 

rehabilitation. 

Morphologically, healing goes through the following phases: 

• inflammation; 

• proliferation; 

• osteoid formation; 

• remodeling. 

Bone materials accelerate the transition to the osteogenesis phase due to osteoconduction and 

stimulation of angiogenesis. 

Conclusion 

The use of bone and bone substitute materials in PDA plastic surgery is justified when implantation is 

planned. 

Autogenous transplants provide the most complete regeneration, but are accompanied by donor 

trauma. 

Xenogenic and synthetic materials demonstrate high predictability and a favorable rehabilitation 

profile. 

The most promising strategy is a combination technique using a barrier membrane. 

Multicenter randomized trials are needed to standardize treatment protocols. 
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