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 presents a challenge for the 

dental surgeon, adding a certain complexity to the rehabilitative treatment due to factors such as 

vertical and horizontal bone remodeling of the alveolar ridge and pneumatization of the maxillary 

sinus, defined as a bony cavity close to the roots of molars, premolars, and even canines, depending on 

the extent of bone resorption.1,3 

a bone window, displacing the Schneiderian 

membrane without causing injury, and depositing the bone graft on the sinus floor, followed by 

implant insertion, which can be performed during the same surgical procedure or by waiting for the 

osseointegration process.4 

 

neovascularization of bone, with its osteoconductivity, slow resorption, and amounts of calcium 

phosphate similar to human bone tissue, in addition to the availability of the material.6 

 

 

 

Literature Review 

 

 

Impacts of the Maxillary Sinus on Implant Dentistry 

Success in 

rehabilitation through dental implants. Imaging exams such as cone-beam computed tomography 

(CBCT) allow a more accurate and detailed view of the bone site, thus helping to minimize 

complications and increase the success rate of the procedure.10,11 

The maxillary sinuses, 

lined by the Schneiderian membrane, have a direct influence on respiratory quality. The maxillary 

sinuses have average dimensions of 30 to 40 mm in length, 15 to 20 mm in width, and 10 to 15 mm in 

width. Their main characteristics that interfere with the surgical approach in dentistry are the presence 
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or absence of pathologies such as sinusitis, which arises from an alteration in the ostiomeatal 

communication; the presence and shape of sinus septa, as these directly interfere with the management 

of the Schneiderian membrane during the dissection phase; and the low amount of remaining bone 

between the floor of the maxillary sinus and the alveolar bone, the implant site.3,10 

The floor of the maxillary sinus normally extends from the region of the first premolar to the region of 

the maxillary tuberosity; therefore, edentulism in the posterior region of the maxilla potentiates the 

bone remodeling process of the alveolar process located near the floor of the maxillary sinus, resulting 

in pneumatization of the maxillary sinus.3 The residual bone height averages 5 to 8 mm in thickness, 

although this measurement may vary due to bone resorption and remodeling processes.12 

in panoramic radiographs, since in 

its healthy state it does not present radiopacity.13 Patients with endogenous risk factors such as active 

infection or a recurrent history present a risk to the success of implant placement.14,15 

Trauma Surgical Technique 

The surgical procedure for maxillary sinus lift was introduced by Tatum in the mid-1970s, and later 

Summers, in 1994, presented a variation of the technique, both known respectively as the Traumatic 

Technique and the Atraumatic Technique. Each has its own advantages, disadvantages, indications, 

and limitations.16 

bone-

grafting prior to implant placement.2 Bone remnants greater than 5 mm allow implant placement in the 

same surgical procedure, as this will achieve primary stability, favoring correct osseointegration and 

preventing fibrointegration.1 

maxillary sinus, using rotary or 

piezoelectric instruments, which was introduced by Vercelotti in 2001, followed by meticulous 

elevation of the Schneider membrane, creating space for placement of the graft material.17,18 The 

dimensions of the bone window must follow certain considerations to ensure visibility of the interior of 

the maxillary sinus, preserving as much bone structure as possible and providing blood supply for the 

bone graft. The osteotomy is then performed using a diamond spherical bur, adopting measurements of 

3 mm for the axial osteotomy of the floor and 3 mm for the sagittal osteotomy in the anterior wall. 

Finally, it is determined that the superior axial osteotomy should be 15 mm from the alveolar crest of 

the maxilla.18 Following the opening of the maxillary sinus, with the aid of curettes and elevators 

specific to the procedure, the Schneiderian membrane is carefully elevated in the anteroposterior 

direction, and in the medial and lateral directions according to the desired horizontal bone volume 

width, varying according to the number of implants. Once the membrane is elevated, the Valsalva 

maneuver is performed to confirm its integrity,19 so that the graft can then be properly positioned on 

the edge of the floor and gently compacted posteriorly and inferiorly, without any excessive pressure 

being applied, until the entire exposed area is covered by the graft material.12 For the success of 

guided bone regeneration, the use of membranes, physical barriers, is recommended, which will 

prevent the proliferation of undesirable cells in the osseointegration process.20 
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Some procedures can be performed, such as sinus suturing, 

covering with a collagen membrane, or with an L-PRF membrane.14 

xtensive 

pneumatization of the maxillary sinuses, where atrophic maxillae with residual bone height between 1 

and 4 mm are found, is a method that offers the main advantage of greater vertical bone volume 

gain,16,17 while other techniques, such as the atraumatic technique proposed by Summers, present a low 

risk of membrane perforation; however, their success depends closely on the amount of remaining 

bone tissue.19 

Postoperative 

morbidity. Proper planning and execution of the appropriate technique are essential for successful 

implant osseointegration. To achieve primary stability during implant placement in the same surgical 

procedure, the remaining alveolar bone must be at least 5 mm thick.1,17 

 

 

Bone grafts, one of the categories of dental implants since 1988 according to the National Institutes of 

Health Consensus Development Conference on Dental Implants, have 3 different mechanisms of 

action that vary according to their nature: osteogenesis, the ability to form bone directly from its 

osteoblasts; osteoinductivity, which stimulates the differentiation of undifferentiated mesenchymal 

cells into osteoblasts or chondroblasts; and osteoconductivity, which stimulates bone formation from 

existing healthy bone, without invading soft tissue regeneration.22 

of the same species, 

however, it must undergo some processing to eliminate factors capable of causing tissue rejection, also 

losing its osteogenic capacity; xenogeneic, taken from individuals of different species, with bovine 

hydroxyapatite as the main example, has high osteoconductive capacity and undergoes a resorption 

process, new bone is formed surrounding its particles; finally, allogeneic grafts only exhibit high 

osteoconductivity, however, this type of material undergoes a resorption process, considerably 

increasing the proportion of vital bone in the grafted area.24 

for dental applications to treat 

bone resorption, alveolar filling, and in dental implant treatment.20 The porosity and density of the 

graft influence the growth of fibrovascular tissue, the recruitment of osteogenic cells from adjacent 

bone tissue, and the rate of resorption over the years.22,25 

to 

provide a framework for bone neoformation, given its rate of bone resorption and replacement.22 The 

association of hydroxyapatite with beta-tricalcium phosphate allows the graft material to exhibit high 

porosity along with a gradual, but slow, resorption, acting as an excellent support material for the 
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osteogenesis process, where within 6 months, the grafted area is clinically suitable to support dental 

implants. In a study involving 10 patients who underwent maxillary sinus lift surgery, divided into 2 

groups, one using autogenous graft and the other using a combination of 60% hydroxyapatite with 40% 

100% synthetic beta-tricalcium phosphate, a qualitative microscopic analysis showed viable bone 

formation in 4 out of 5 samples involving the synthetic graft, while in the second group all samples 

showed bone viability for implant placement.5,26 

Uncomfortable 

postoperative discomfort, in addition to the need for adaptation and remodeling of the harvested 

material so that it can be installed.24,27 The healing process after the grafting procedure varies from 2 to 

10 months, but the duration of the healing period does not influence the longevity of the graft when 

related to the type of material used.28 

 

Discussion 

 

Factors such as the height of the patient's remaining bone are important, and according to the author 

Almeida (2014, p. 730)16, the Traumatic Technique, or Lateral Window Technique, conceived by 

Tatum (1976), is considered the standard procedure for cases where the remaining bone is less than 5 

mm and greater than 2 mm in height. In cases where there has not yet been significant alveolar 

resorption after tooth loss, and a residual bone height equal to or greater than 5 mm is maintained, a 

safe predictability is allowed for implant placement during the same surgical procedure as the maxillary 

sinus lift surgery.17 

 

 

The use of piezoelectricity for this 

surgical step ensures greater safety and prevents rupture of the membrane. Verification of its integrity 

can be performed using the Valsalva maneuver.9,19 

The origin of the graft material is a determining factor for the success of implant dentistry, and it can be 

autogenous, allogeneic, xenogeneic, or alloplastic. To date, autogenous grafts are considered the gold 

standard in implant dentistry, as they are the only ones that present the 3 mechanisms of action for bone 

neoformation: osteogenesis, osteoinductivity, and osteoconductivity. “The ability of this fragment to 

interact perfectly with the transplant site is explained by the osteoprogenitor cells contained in the bone 

substitute” (Castro et al., 2022, p. 2492).6 However, its harvesting, in addition to depending on the 

amount of bone present at the donor site, which is usually intraoral, generates more morbidity for the 
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patient due to the surgical management.27 

Bone-grafting 

without the need for a donor site. Studies show that this combination allows for slow and predictable 

resorption, ensuring stable support for dental implant placement for up to six months post-operatively. 

Furthermore, its commercial availability and the absence of immunological risks reinforce its clinical 

viability. Studies demonstrate that, despite the biological superiority of autogenous grafts, 

hydroxyapatite associated with β-TCP has shown comparable osseointegration rates, without the need 

for a second surgical site for graft harvesting.6,20 

According to Gomes (2023, p. 6)15, there are some microscopic and macroscopic factors that are 

directly related to the predictability and success of surgery, such as porosity and particle size. 

Synthetic hydroxyapatite has a porosity that favors the infiltration of osteogenic cells and bone 

neoformation within its porous structure, facilitating bone remodeling.25 

The association with calcium phosphate provides assistance in graft strength, demonstrating values 

close to human bone, in addition to potentially increasing and accelerating the platelet absorption 

process at the blood-implant interface.6,8 

It allows the surgeon to segment 

various anatomical structures involved throughout the surgical site, not only providing images for 

proper planning, but also avoiding possible intraoperative complications.26

 

Conclusion 

A viable and effective 

alternative for patients requiring oral rehabilitation via implants and with insufficient residual bone 

height in the posterior maxilla. The technique, widely documented in the literature, allows for the 

creation of an adequate bone bed for the placement of dental implants, optimizing osseointegration and 

promoting the predictability of the rehabilitative treatment. 

In the maxilla, where 

the remaining bone thickness is less than 5 mm. In contrast, the osteotome technique (atraumatic) 

proves effective in patients with bone height greater than 5 mm, reducing morbidity and surgical time. 

In order to minimize the risks of perforation of the Schneiderian membrane, the surgeon may use a 

piezoelectric device to open the bone window, as proposed by Vercelloti et al. (2001).29

It presented satisfactory 

osteoconductive characteristics, with controlled resorption and good clinical performance, establishing 

itself as a viable alternative to autogenous grafting. Despite the biological superiority of autogenous 

bone, still considered the gold standard, the use of synthetic biomaterials minimizes the morbidity 

associated with the need for a donor site, making the procedure more comfortable for the patient, in 
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addition to favorable management during the intraoperative period, eliminating the need for shape 

adjustments. 

Although maxillary sinus lift using the lateral window technique with hydroxyapatite combined with β

-TCP has shown promising results, future studies are essential to improve the predictability and 

longevity of rehabilitative treatments. Longitudinal research is needed to evaluate the long-term 

success rate of implants placed in areas grafted with synthetic materials, comparing their stability and 

bone remodeling with autogenous grafts over periods exceeding 5 and 10 years. 
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