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Abstract: 

Aim: The aim of this study was to evaluate retrospectively the clinical outcomes of 

laterally approached sinus floor lifting with xenografts and simultaneously dental 

implant placement procedures.  

Material and methods: All patients treated with sinus lifting and simultaneous implant 

placement procedure and were followed for at least 1 year were retrospectively selected 

for this study. The lateral window technique was performed using a xenogeneic cortico-

cancellous grafting material and submerged implants were placed immediately. Survival 

rates of implants and clinical features of patients  and implants were evaluated. 

Results : A sample of 30 patients, 42  implants were placed according to the one-stage 

approach. Residual preoperatively alveolar ridge height varied between 3 and 6 mm 

with a mean of 4.58 mm and the bone gain at 1-year follow-up varied between 6 mm and 

10 mm with a mean of 8.6 mm. Only two implants were lost before loading and overall 

survival rate was 96% for the implant-based analysis.  

Conclusions: Maxillary sinus lifting procedure with xenogeneic cortico-cancellous graft 

material and simultaneously implant placement was showed as a predictable and 

successful treatment modality.  
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Özet 

Amaç: Bu çalışmanın hedefi ksenojen kortikokansellöz greft materyali kullanılan lateral 

yaklaşım uygulanan ve ile eş zamanlı implant yerleştirilen maksiller sinüs tabanı 

yükseltilmesi işleminin klinik sonuçlarının retrospektif olarak değerlendirilmesidir.  

Gereç ve Yöntem : Tüm hastalara sinus tabanı yükseltme işlemi ile eş zamanlı implant 

yerleşimi uygulanmış ve en az 1 yıl süreyle takip edilmiştir. hayvan kaynaklı 

kortikokansellöz greft materyali  ile lateral pencere tekniği uygulanmış ve aynı esnada 

kemik seviyesinde implantlar yerleştirilmiştir. İmplantların sağkalım oranları ve 

hastaların klinik özellikleri değerlendirilmiştir. 

Bulgular: 30 hasta üzerinde tek aşamalı yaklaşım ile 42 implant yerleştirilmiştir. 

Preoperatif rezidüel alveolar kemik yüksekliği 3mm ile 6mm arasında değişmektedir ve 

ortalama 4.58 mm’dir ve 1 yıllık takiplerde kemik kazanımı 6mm ile 10mm arasında 

değişmektedir ve ortalama 8.6 mm’dir. Sadece 2 implant yükleme öncesinde 

kaybedilmiştir ve implant sağ kalım oranı %96 olarak görülmüştür. 



Sonuç: Ksenojen kortikokansellöz kemik grefti kullanılan maksiller sinus tabanı 

yükseltme işlemi ile eş zamanlı implant yerleşimi öngörülebilir ve başarılı bir tedavi 

yöntemi olarak görülmektedir.    

Anahtar kelimler: Biyomateryaller, Diş implantı, Sinüs taban yükseltmesi, Ksenograf 

 

 

Introduction 

Dental implant therapy has been an effective treatment alternative for replacing missing 

teeth or improving the retention and stability of removable dental and maxillofacial 

prostheses. However, dental implants require sufficient bone to be adequately 

stabilized.1–3 Following the extraction of teeth, alveolar bone resorption and increased 

pneumatization of the maxillary sinus cavity frequently limit the quantity and quality of 

bone in the edentulous posterior maxilla. Thus, various methods was needed to gain 

necessary bone for successful implant placement.4 For such cases, sinus lifting 

procedure is employed frequently in the dental practice with high predictability and 

well surgical outcomes.5 Maxillary sinus lifting procedure has become widely accepted 

as a routine method to improve the bone height before implant placement.6–8  

Several sinus floor elevation techniques have been recommended in the literature to 

overcome these limitations. For large amount of bone augmentation, a lateral approach 

was initially described by Tatum9 in 1986.Considering of lateral approach, to decision to 

place simultaneous implants during the sinus floor elevation ( one-stage approach) or at 

a later date (two-stage approach) depended on whether the crest had sufficient residual 

bone height to ensure primary stability of the implant. The one-stage approach could be 

described as combining sinus lift and implant placement. One-stage procedure should be 



considered in sites acceptable primary stability of implants was achieved.10,11 Thus, the 

number of surgical procedures and total treatment time can be reduced. 12 

Bone grafting material selection is one of the crucial factors that affects success of sinus 

lifting procedure.13 All currently used bone grafts, including autogenous bones, 

allografts, xenografts, composite bones, and alloplastic materials are considered to be 

safe, but all of them have some advantages and disadvantages. Thereby clinicians should 

prefer the appropriate grafting material for patient and procedure.14,15 However, there is 

a lack of scientific data on which material should be preferred for sinus lifting 

procedure. 12 Xenografts are remarkable grafting materials and clinical studies on 

survey of xenografts and related implants are needed. 16  

The aim of this study was to evaluate retrospectively the clinical outcomes of laterally 

approached sinus floor lifting with xenografts and simultaneously dental implant 

placement procedures. Implant survival rates were evaluated after a follow-up period of 

1 to 3 years. 

 

Material and Method 

The study protocol was approved by local ethical committee of Ataturk University 

Faculty of Dentistry. Patients affected by bruxism, alcoholism, smoking more than 10 

cigarettes per day,  taking medicaments interfering with regular healing process, 

patients with poor oral hygiene, pregnant women, and patients affected by serious 

systemic diseases were excluded from this study. Patients who underwent laterally 

approached sinus floor lifting and simultaneously dental implant placement by one 

surgeon (A.K.) between January 2013-July 2015 and were followed for at least 1 year 



were retrieved in this retrospective study. 18 men and 12 women, total 30 patients 

received an identical surgical protocol that included bone grafting with a xenogeneic 

cortico-cancellous grafting material (Gen-Os, Osteobiol, Tecnoss, Torino, Italy). 

After local anesthesia (articaine with epinephrine 1:100,00), a midcrestal and two 

vertical incisions were performed. A mucoperiosteal flap was raised to exposed the 

lateral wall of sinus cavity. Lateral bone window was formed. Then, the sinus mucosa 

was carefully elevated by using mucosal sinus elevators. If any perforation occurred, 

they were repaired with bioresorbable collagen membrane. The palatal aspect of the 

space was filled with a Xenogeneic cortico-cancellous grafting material (Gen-Os, 

Osteobiol, Tecnoss, Torino, Italy). Implants had appropriate length and diameter was 

installed in the residual subantral bone. Firm primary stability was achieved for all 

implants at installation. Primary implant  stability was noted manually at installation, 

where none of the implants showed rotational or lateral instability. And then, the 

implant fixtures covered with the rest of the graft material. The implant systems 

included in this study had submerged design, the same conical fixture design and 

implant–abutment interface design. Then incision closed primarily with nonresorbable 

sutures. 

Postoperatively, all patients received a similar protocol that included antibiotics 

(amoxicillin-clavulanic acid), analgesics (NSAID) and chlorhexidine mouth wash for 1 

week. Patients were recalled 1-month, 3-month and 6-month after surgery and annually 

thereafter for clinical and radiographic examination. 

Each implant was classified at follow-up period at least 12 months and up to 36 months 

(mean; 22months) as successful or failed based on the clinical and radiographic criteria 

described by Buser et al. If the following parameters were absent, The implant was 



considered successful: (1) persistent subjective complaints such as pain, foreign body 

sensation, and/or dysesthesia, (2) peri-implant infection with suppuration, (3) mobility, 

or (4) continuous radiolucency around the implant. Removed, lost, mobile, or fractured 

implants were regarded as implant failures. Kaplan-Meier survival estimate analysis was 

used to compare implant survival of the study groups. 

Vertical residual bone distance from the top of the alveolar crest to the base of the 

maxillary sinus for all patients obtained from preoperative radiographs. The bone gain  

defined as the vertical distance from above the ungrafted sinus floor to the lowest point 

were measured from 1-year postoperative panoramic radiographs. Patients were 

evaluated in terms of; age, gender, status of edentulism, implant zones and diameter and 

length of implants.   

 

Results  

In a sample of 30 patients, 33 one-stage sinus lifting procedure using xenogeneic cortico-

cancellous graft material was performed and 42 implants were placed simultaneously. 

The mean age of the patients was 43.6 years (range; 36 to 62 years) at the time of 

operation (Table 1). A total of 18 patients (60%) were male and 12 (40%) were female.  

The distribution of the type of edentulism of patients were as follows; 60% (18) of 

regions were partially edentulous area located posterior to the remaining natural teeth 

(free-end) ; 20% (6) were partially edentulous area  with natural teeth both anterior and 

posterior to the area (tooth-end); 17%(5) were total edentulism and 3% (1) were single 

tooth edentulism. The most performed implant positions were respectively, upper first 

molar, upper second molar and upper second premolar. 



At baseline, residual preoperatively ridge height varied between 3 and 6 mm with a 

mean of 4.58 mm. The bone gain at 1-year follow-up (the height of endosinus new bone) 

varied between 6 mm and 10 mm with a mean of 8.6 mm. It was showed that 10mm 

length was the most performed length of all implants (86%). The diameters of 42 

implants ranged from 3.3mm to 4.8mm and the most performed was 4.3mm ( %54). 

At the end of the follow-up period, the overall survival rate of implants was 96% using 

the Kaplan-Meier survival estimate method.  Only two implants were lost during the 

preloading follow-up period.  

 

Discussion 

Retrospective analysis of clinical outcomes of dental implants and sinus lifting 

procedures were quite important in terms of providing guidance to clinicians. 17–19 The 

overall long-term failure rate is related with the bone quality and quantity. Beside 

several procedures and materials for augmenting bone height, sinus lifting has become a 

standard procedure to gain bone height in the posterior maxilla for placement of long 

dental implants.20  

In this study, panoramic radiographs which have overestimated the need for sinus 

augmentation were used for pretreatment planning.21 Because all implants which were 

used in this study had the same design type and same surface characteristics, although 

the potential differences between implant systems could be disregarded. 

In a study included 731 patients applied simultaneously with maxillary sinus lifting, 

male: female ratio of patients was 2:3.22 Conversely, male: female ratio of our study was 

3:2. 



Zinser et al.23 showed that age was a significant factor of implant failure, however 

several studies showed that age and sex were not related with early implant failure. 

19,24,25 Mardinger et al.26 revealed that there was not a correlation between demographic 

characteristics including age and sex and the rate of changes after lateral approached 

sinus floor lifting. Similarly, age and sex did not have an effect on any outcome variables 

of our study. Alsaadi et al.24 considered the type of edentulism to be a risk factor for 

implant failure and observed a significant increase in failures of implants placed 

adjacent to teeth. In our study, there was no relationship between the type of edentulism 

and implant failures.  

Various bone grafting materials could be used in sinus lifting procedure.27 The use of 

autogenous bone graft for augmentation is possible through osteogenesis and 

osteoinduction, thus shortening the healing period but holds the risk of higher morbidity 

rate when compared to non-autogenous materials.28 Considering the disadvantages of 

autogenous bone grafting procedures, non-autogenous grafting materials should be seen 

as an alternative.29 Non-autogenous grafting materials show reliable result for sinus 

floor elevation, with no significant differences in clinical outcomes and implant survival. 

30 In two systematic review, it was showed that there was no significant difference 

between autogenous and non-autogenous grafting materials in terms of the survival 

rates of implants placed in maxillary sinus floor elevation site.29,30 Xenografts showed 

similarity with human cancellous bone in terms of its crystalline and morphological 

structure. In addition, the physical properties of Bio-Oss granulate also approximate to 

the values for human bone tissue.16 Because of these advantages, xenografts, used in this 

study, are one of the most preferred bone graft material especially for sinus elevation.26  



%96 cumulative implant success rate was observed from this study with only two 

implant failures in preloading period. In a similar study using cortico-cancellous 

xenografts with 1-stage sinus lifting procedure,  the implant survival rate was 

demonstrated as %98 after 2 to 6 years follow-up.11 Additionally, in a clinical study, a 

97% cumulative survival rate was reported for implants placed after maxillary sinus 

grafting using alloplastic material (HA or collagen) or xenograft (Bio-Oss).31  These high 

survival rates are consistent with our results for overall implant survival rate after at 

least 1 year follow-up.  

Considering the failed implants, the length of one of failed implants was 10 mm, and the 

diameters were 3.8 mm. Residual ridge height for this implant was 5.2 mm 

preoperatively. The edentulism status of this patient was free-end. The dimensions of 

the other failed implant were 10mm length and 3.8 mm diameter. Residual 

preoperatively ridge height was 5.0 mm. The edentulism status of this patient was total 

edentulism. For assessing the reasons of failure; Tidwell et al32 founded no significant 

difference in the success rates of implants placed in <5 mm bone (91%) and >5 mm bone 

(97%) so residual ridge height was not considered as a failure factor. Alsaadi et al24 

stated that bone quality affected implant failure. Because of the retrospective nature of 

this study, bone quality could not be assessed and this condition could be a reason of 

failure. 

 

If the residual bone quality and quantity is sufficient to ensure primary stability, implant 

can be placed simultaneously with sinus lifting.19 Borges et al showed that positive 

correlations were detected with the length of implant protruded into the sinus and bone 

gain. 33 Thor et al.34 revealed that the residual bone height was 2 to 9 mm and the 



average gain of bone at the sinus floor was 6.51 mm after a minimum of 1 year follow-

up. In addition, Canullo et al. 35 indicated that the residual bone height  was 1 to 4 mm ( 

mean 2.7) with a mean gain of 11 mm. In the present study, the residual bone varied 

between 3 and 6 mm with a mean of 4.58 mm and the average bone gain was 8.6 mm. 

This diversity among these studies was influenced by the preoperative residual bone 

height. 

Conclusion 

Maxillary sinus lifting procedure with xenogeneic cortico-cancellous graft material and 

simultaneously implant placement if the residual bone is sufficient to ensure primary 

stability is an effective and safe procedure allowing high survival rates of implants 

placed in the posterior maxilla. Furthermore, a large-scale study would be required to 

assess potential modifying factors. 
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Table-1 – Age Distribution 

Age 
Number 

of 
Patient 

% 

35-40 8 27% 

41-45 6 20% 

46-50 6 20% 

51-55 4 13% 

56-60 4 13% 

60+ 1 7% 

 

 


