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Abstract: The purpose of this study was to evaluate the secondary stability of implants placed in the posterior 
Maxilla according to different surgical techniques of sinus floor augmentation versus standard implantation. 128 
patients had been treated between the years 2005 to 2009 with SLA screw implants in the posterior maxilla. 3 
surgical techniques have been performed depending on the residual bone height: lateral approach sinus floor 
elevation with graft material (Bio-Oss) in 30 patients with 88 simultaneous placed implants, flapless 
transalveolar sinus floor elevation without graft material in 50 patients with 66 placed implants, 79 Implants in 
48 patients with standard implantation(control group). Periotest values (PV) of each implant in all groups were 
analyzed. No statistically differences were found between the groups. Clinical evaluations of the results showed 
stable implants according to PV. 
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INTRODUCTION  

Implant insertion in the posterior 
maxilla is a challenging procedure. The 
reduced bone quantity and low bone quality 
are limitary factors (1, 2). Sinus 
pneumatisation and alveolar ridge 
resorption associated with removable 
prostheses can contribute to decrease bone 
height. Due to these restrictions, different 
methods such as tilted, short implants or 
additionary vertical bone augmentation have 
been described. Many techniques have been 
introduced addressing vertical bone 
augmentation: sinus floor augmentation 
with lateral access (3) or transalveolar 
approach using osteotome technique, onlay 
graft (4), guided bone regeneration, 
oppositional bone graft or combination of 
these techniques.  

The sinus floor augmentation and graft 
technique with a lateral access is now 
considered a state-of-art surgery and is the 

most commonly used bone augmentation 
technique, which was first presented in 1977 
by Tatum (5) and first published in 1980 by 
Boyne & James (3). Misch (6), Smiler & 
Holmes (7) Wood & Moore (8), Kent & 
Block (9) and Misch & Dietsh (10) later 
modified this technique. The sinus lift 
procedure can result in a dramatic increase 
in the height of bone available for implant 
placement. Among the variety of techniques 
that have been described, the most three that 
are widely used are the 2-step sinus lift and 
the  1 step sinus lift with lateral access (7) 
and the osteotomy technique (transalveolar 
approach) (11). The 2 step sinus lift is the 
treatment of choice when the residual bone 
height is less than 4 mm (12). In this 
procedure the implants are usually placed at 
least 6 months after augmentation. The 1-
step sinus lift is applied when the residual 
bone height ranges between 4-6 mm. In this 
procedure implants can be placed 
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simultaneously with sinus floor elevation 
(12). In cases, where the residual bone 
height is more than 6 mm the osteotome 
technique can be performed with 
simultaneous implantation (11). The most 
important difference between the 1 to the 2 
steps technique is that less time needed 
before prostheses. The long-term success of 
this often modified augmentation procedure 
has been documented (13). Different bone 
graft materials types of implants, timing of 
implant placement, failure analysis, 
radiographic analysis, indications or 
contraindications and prosthetic aspects 
have all been analyzed (13). A less invasive 
alternative osteotome technique can obtain a 
localized elevation of the sinus floor 
through a 3 to 6 mm diameter transalveolar 
osteotomy (14). This prevents the need of a 
larger lateral access. This technique 
proposed initially by Summers in 1994 (11) 
offers the advantages of more localized 
augmentation, a conservative surgical entry 
(15), a lesser degree of postoperative 
mediated morbidity and the ability for 
earlier implant loading. Transalveolar sinus 
floor elevation is performed using with 
elevation of the mucoperiost flap, 
preventing the contact between the 
osteotomes and Schneidarian membrane. 
Osteotomes expand gradually the osteotomy 
compressing and displacing apically 
cancellous maxillary bone. This act of 

primary stability. When residual bone 
height ranges between 5 to 7 mm, 2 to 7 mm 
of localized sinus floor elevation with 
simultaneous implant placement can be 
successfully achieved (16). As with lateral 
access sinus floor elevation, several grafting 
materials have successfully been used: 

autogenous bone, allografts, xenografts, and 
combinations of these materials (15). High 
implant survival rates have been reported by 
several authors (17). There are some 
differences among 3 techniques described 
regarding surgical procedures and healing 
times. The one of the various  techniques 
which provides the desired results in less 
time, least invasive, easiest to perform 
should be routinely applied. The 
measurement of SS of placed implants 
provides indications for the prosthesis phase 
and also for the survival rate prognosis. To 
date, there is no data have been published 
comparing the SS of implants placed in 
augmented sinus by lateral approach to 
implants placed with flapless transalveolar 
sinus floor augmentation or implants placed 
in pristine bone. At present the lack of 
comparative research makes it difficult to 
select the most appropriate procedure. 

The purpose of our study was to 
evaluate the secondary stability (SS) of 
implants placed in the posterior maxilla in 
conjunction with different methods of sinus 
floor augmentation and to compare the 
results with standard implant placement in 
non augmentation bone. 
 
MATERIAL AND METHODS 

128 patients with atrophied posterior 
maxilla, 65 women and 63 men with 
medium age of 61.5 (range 25  86 years) 
had been treated between September 2005 
and August 2008 with 233 SLA screw 
implants (Alpha-Bio) in the posterior 
maxilla. Both partially and completely 
edentulous patients were included. All 
patients had been treated at least 6 months 
prior to the examination with one or more 
implants in the premolar or molar regions in 
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the posterior maxilla. Clinical and 
radiographic examinations of all 233 
implants were performed 6 months after 
implants placement. Patient with systemic 
diseases exhibiting risk factors for surgical 
procedures, as well as patients with 
untreated sinusitis was excluded. SS of the 
implants in both groups was measured with 
the Periotest (Medizintechnik Gulden, 
Germany) after screwing the healing caps. 

According to the residual bone height 
between the alveolar crest and sinus floor 
determined by radiographical examination 
of the vertical dimension one of three 
surgical procedures was chosen for implant 
placement for each group:  

1. Lateral approach sinus floor 
elevation with simultaneous implantation 
applied in cases with residual bone height 
less than 5 mm. The elevated sinus was 
filled with deproteinized bovine bone 
mineral as a grafting material (Bio-Oss, 
Geistlich, Wolhusen, Switzerland) and the 
lateral window was covered with a bio 
resorbable collagen membrane (Bio  Gide, 
Geistlich, Wolhusen, Switzerland). SLA 
screw implants with 3.75 to 6 mm in 
diameter and 11.5 to 16 mm in length were 
simultaneously placed at the time of sinus 
floor augmentation with force range 40  45 
N cm. PV are demonstrated in Table 1. This 
group includes 30 patients with 88 implants.  

TABLE  1. PV of Inserted Implants in the first group. 
D L Periotest Value 
 13          

11.5 -6 -6     -6 -6  
10 -4 -3 -5 -4   -5    
16 -5 -5 

-4 -6 
-4 -4 
-6 -5 

-4-7-5 
-7 

-4 -6  -7 -6 
-5 -6 

-5 -6 
-5 

-5 

 
4.2 

13  -5       
11.5 -5 -3 

-4 
-6 -4 -4-6-5 

-7 -4 
-5 -3 
-6 -5 

-6 -5 -7 -5 -4 
-6 

-5-6-4 
-3 -6 

-5-5-5 
-2-4-5 

10 -4 -3-5-4    -4 -4-3-4 -4 
 
3.75 

13 -4 -4 -5-5-3    -4   
11.5  -2 -6 -4 -4 

-3 
-6 -5 -5  +2 -2 

10         
Teeth number 17 16 15 14 24 25 26 27  
Total implants 14 16 13 8 4 11 13 9 88 

implants 
30 patients 

PV of inserted implants with lateral sinus elevation and simultaneous implantation. 

2. Flapless transalveolar sinus floor 
elevation without graft material performed 
in cases with residual bone height between 5 
to 10 mm. SLA screw implants 3.75 to 6 
mm in diameter and 8-13 mm in length 
were used. Bone quality was evaluated 
during surgery and implant sites were 

underprepared to achieve maxim primary 
stability. Elevation was performed with only 
1 osteotome. The diameter of the osteotome 
was similar with the implant apex port. The 
integrity of the sinus membrane was 
appreciated through Valsalva maneuver. 
The 2nd stage was performed no less than 6 
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months of implant insertion. PV are demonstrated in Table 2. 

TABLE 2. PV of Inserted Implants in the second group. 
D L Periotest Value 
 
5 

13          
11.5 -4   -4 -5  -4-4-5  
10  -4 -2 -5-5-5 -4  -4-5-4 

-7-4-4 
-6 -5  
- 6 -7 

 

 8  -3     -4  
 
 
4.2 

13         
11.5 -5 -5 -5-6 -4 -6 -4 -6 -5-6-3 -7-4-5 

-7-6-4 
-6 -2  

10 -5-7-7 -5-4-5 
-5 

-4-5-5   -5-4-4   
-2 

0-4-4 -
6 

-5 -4 

 
3.75 

13         
11.5  -2 0-6 -6 -6     
10   -2 -5      

Teeth number 17 16 15 14 24 25 26 27 
Total implants 5 11 13 5 4 16 14 2 70 

50 patients 
PV of inserted implants by flapless transalveolar sinus floor elevation without graft materials 

3. Standard implantation procedure 
carried out in cases where the residual bone 
height was more than 8 mm in non 
augmented posterior maxilla. 79 SLA screw 

implants with 3.75  6 mm in diameter and 
8 to 16 mm in length were inserted in 48 
patients included in this study. PV are 
demonstrated in Table 3. 

TABLE 3. PV of Inserted Implants in the third group. 
D L Periotest Value 
 
5.0 

13   -5   -6    
11.5  -5 -5 -5  -5  -4-7  
10      -6 -5-4  

 
 
4.2 

13   -6 -5 -4-4 
 -4-4  
-6-5-7 

-4-4-6 
-4-3-6 

-5 -4 -4 
-3 -6 

  

11.5  -4 -3 -4-5-4 
-4 

-5 -6 -4 -6 -6- 4 -4  
-6 -6 -5 

-4-3  

10 -3 -4 -7 -6 -5 -5 -5   
 
 
3.75 

13   -2 -4 -5-4-4 -5-3-4 
-4-5-4 

 -6 -5 

11.5   -5-4-4 
-3 

-5 -5-4 -5 -6   

10   -5      
Teeth number 17 16 15 14 24 25 26 27  
Total implants 1 5 17 14 18 16 7 1 79 

48 patients 
PV of inserted implants by standard implantation. 
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Mean values between the groups were 
tested using analysis of the t-Student test. 
 
RESULTS 

According to analysis of implant 
distribution due to implant location it was 
observed that in the first group the most 

implants were placed in the first molar 
region, in the second group the most 
implants were placed in the second 
premolar and first molar, in the third group 
most implants were placed in the premolar 
region (Table 4).  

TABLE 4. Implant Distribution. 
Group   First Premolar   % Second Premolar  % First Molar   % Second Molar  % 
1. 13,6 27,3 32,9 26,2 

2. 12,8 41,5 35,7 10,0 
3. 40,5 41,8 15,2 2,5 

Implant distribution due to location and groups. 

The average PV due to implant location 
showed different results, every group has 
specific characteristic:  in the first group the 
highest PV of inserted implants were noted 
in the premolar region and logically the 

lowest PV were noted in the molar region, a 
higher PV in the 2nd molar than in the 
premolar and 1st molar was noted in the 2nd 
group. In the 3rd group the lowest PV was 
noted in the second molar region (Table 5).  

TABLE 5. Average PV 
Group First Premolar    Second Premolar   First Molar    Second Molar   
1. -5,0 -5,2 -4,3 -4,4 
2. -4,7 -4,6 -4,3 -5,2 
3. -4,6 -4,6 -4,5 -4,0 

Average PV due to implant location and groups. 

In the sinus lift group, 2 implants failed. 
In the osteotome group 1 implant failed 2 
months after insertion because of 
postoperative infection. 4 implants failed in 
the standard implantation group. A mild 
degree of postoperative nasal bleeding 
occurred in few patients with membrane 
perforation. Mean PV for SS of the implants 
from the osteotome group was -4.6. In sinus 
lift group the mean value for SS of the 
implants was -4.7 and- 4.6 for the standard 
implant group. No statistically significant 
difference was noted between the groups. 
Comparative study of SS between the 1st 
and 2nd group was t-Student=0.3584, P>0.05 
and between the 1st and 3rd group was t-
Student =0.0745, P>0.05 and between the 

second and the third group was t-
Student=0.4585, P>0.05. The 
osseointegration rate of implants for the 
lateral approach sinus lift group was 97.7%, 
98.5% for transalveolar group and 95% for 
standard implantation group. 
 
DISCUSSION  

According to the average PV due to 
implants location relating to the different 
groups a higher PV (-5.2) was noted in the 
premolar region in the first group, in the 2nd 
molar in the second group  and almost 
similar values were noted in the 3rd group. 
Logically explanations of that results in the 
2nd molar in 2nd group is the fact, that in 
those regions, where a higher PV were 
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noted more non augmented residual 
autogenous bone is existing, which permit 
the bone formation after elevating the sinus 
floor around the implant apices in a shorter 
period of time than in sinus lift procedures 
with bone graft. Further possible 
explanations of the lower PV in the 2nd 
molar (-4.4) in the first group may be 
suggested is the low density of augmented 
bone 6 months postoperative. We suppose 
that augmented sinuses with different graft 
materials and simultaneous implantations 
need more healing time than six months to 
provide better PV of inserted implants (18, 
19, 20). Long-term studies reporting on 
survival of implants in augmented sinuses 
and non augmented areas are needed to 
evaluate the outcome of survival rates. 
 
CONCLUSION 

Comparison of the SS of the inserted 
implants measured with Periotest showed 

no differences between implants in grafted 
sinuses, implants placed using flapless 
transalveolar osteotome technique and 
implants placed in non augmented bone. 
According to the results of this study, SS 
provided by augmented bone through a 
sinus lift procedure or flapless transalveolar 
sinus elevation without bone graft is 
biomechanically identical to that found for 
standard implantation in non augmented 
bone in the posterior maxilla. The results 
from this study indicate that the implant SS 
measured with Periotest in grafted sinuses 
with different technique and in non 
augmented bone were similar after 6 months 
of insertion. The implant stability provided 
by the bone, regardless whether it came 
through a bone graft procedure or non 
augmented bone was suitable for prosthetic 
loading. 
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