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Abstract: 48 patients have been installed 67 short implants through the modified transcrestal osteotome sinus 
floor elevation (OSFE) (the study group). In 25 cases, to support the single prosthesis, 33 short implants were 
concomitantly installed along with 42 longer implants (the reference group). Assessment of osteointegration was 
carried out through analysis of the clinical picture, orthopantomogram and secondary stability of implants. 
Statistical study included calculation of the mean value, deviation and standard error, 
t-test. The 
values of the periotest in the reference group was - -
statistical difference being insignificant (p>0,05).     One year after its insertion, bone resorption at alveolar 
process in SI (short implants) in the anterior side 
and did not differ (p>0,05) from that around the longer implants. Short implants as well as the long implants, 
installed through flapless OSFE and without grafting, osteointegrate, contributing successfully to the prosthetic 
recovery of the patients with severe atrophies in the posterior segments of the maxilla.  
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INTRODUCTION 

To restore the integrity of dental 
arches in the posterior atrophied sectors of 
the maxilla with fixed prostheses, grafting 
of MS floor through sinus lateral lift (SLL) 
is successfully used in the implantological 
practice, a method firstly described by Ph. 
Boyne [4]. 

An alternative method, less 
traumatic, for elevation and grafting of MS 
floor through the crestal sinus lift (CSL), 
was described by R. Summers [14], 

Though this method is less invasive, 
compared with SLL, it has also aggressive, 
traumatic elements such as detachment of 
mucoperiosteal flaps and successive 
condensation with osteotomes -

 
In case of severe atrophies of the 

maxilla some authors have undertaken 
certain procedures, namely, maximal use 
of the residual bone through insertion in a 

<10mm). However, use of short implants 
is not unanimously accepted in the 
implantological practice. For a long period 
of time it was considered that use of short 
implants is accompanied by a reduced rate 
of success.  Recent researches have 
demonstrated that short implants, which at 
the end of their insertion  get a good 
primary stability, osteointegrate and 
contribute successfully to prosthetic 
recovery of patients with severe atrophies 
of the maxillas [1,7,9].  

Nowadays it is not studied yet the 
possibility of use of short implants in the 
MS floor transcrestal elevation without 
grafting and without detachment of 
mucoperiosteal flaps. 

 
PURPOSE OF STUDY 

Optimizing the prosthetic recovery 
of patients with severe atrophies in 
posterior sectors of the maxilla through 
elaboration of some minimally invasive 
procedures of implants installation. 
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OBJECTIVE 
Assessment of possibility to use 

short implants  through the MS floor 
transcrestal elevation  without 
augmentation of osteoplastic materials and 
without  mucoperiosteal flaps. 

 
MATERIAL AND METHOD 

In the clinic of oral implantology 

last 5 years, 67 short screw - typ dental 
implants were installed through crestal 
approach  in posterior atrophied sectors of 
the upper maxilla according to Summers 
method, but modified by authors [17], in 
48 patients (31 women and 17 men), aged 
between 36 and 72 years old. After 
examination, which is traditionally 
accepted in the dental implantology, 
indications and possibilities of patients 
prosthetic rehabilitation have been 
established using   dental endoosseous 
implants (including the short ones). The 
residual bone height (RBH)    was 
established on orthopantomogram (OPG) 

with electronic caliper. Implants have been 
selected depending on the dimensions of 
RBH, provided they penetrated MS not 
more than 4 mm. Implants with a possibly 
maximal diameter have been inserted if the 
width of alveolar process allowed this. 
Implants with a diameter less than 3,75mm 
were not used. Distribution of implants 
depending on localization and dimensions 
is shown in table 1.  

After having appreciated the place of 
implants installation with a conical 
triangular drill (pilot drill), without 
detachment of the mucoperiosteal flaps 
through the fixed gum, the bone was 
drilled and its density was determined. 
Subsequently the place of the implant 
underwent  preparation with the drills of 
the respective system. Depending on the 
density of RBH and diameter of the 
implant designed for installation, drilling 
at low speeds (400-600 rpm) was 
completed with a drill having a diameter of 
0.5-1.5 mm, being smaller than the 
implant`s one.  
 

Table 1. Localization of  implants according to  diameter and length 
  Localization of  implants  

Lmm Dmm 17 16 15 14 24 25 26 27 Total 

8 
3,75  5 1 1  1 4  12 
4,2 2 8 3   1 12 5 31 
5,0   7 2   2 10 1 22   

6 5  1      1 2 
Total number of 
implants 

2 21 6 1  4 26 7 67 

Patients 48 
 

Then the floor of MS was fractured 
by means of dosed hammer blows, with 
one of the concave osteotomes with an 
apex diameter less by 0,5mm than the 
diameter of apex of the selected implant. 
This fact was appreciated after attenuation 
of the sound produced by hammering. 
Thus, only the MS floor was fractured 
without lateral condensation of RBH. The 
integrity of the sinus membrane was 

controlled through Valsalva procedure. 
-

spontaneously with blood, the implants 
were inserted with the dynamometric key, 
assessing concomitantly the force of 
insertion (insertion torque - Ncm). 
Implants were inserted intraosseously, so 
that their platform was situated on the 
level of the cortical bone of the alveolar 
process or under it, not more than 1 mm. 
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The depth of implant insertion was 
controlled through the gingival mini-
wound. The radiographic control (OPG, 
retroalveolar radiography) was carried out 
after implants istallation. 

The length of the penetrating 
segment of MS and the height of the newly 
formed intrasinus bone have been 
determined anteriorly and posteriorly to 
the implant through the measurements 
performed on OPG, using programme 
Adobe Photoshop CS3. Statistical analysis 
included calculation of the mean value, 
deviation and standard error, indices of 
Stud t-test. We studied the 
condition of MS adjacent to the implant, 
presence and position of the elevated bone 
fragments, height of the newly formed 
intrasinus periimplantary bone. 

 The second surgical stage was 
carried out within the period of reference. 
It was carried out in 32 patients within 
more than 6 months after implants 
insertion. Patients were revealed  44 short 
implants along with other implants. After 
having installed the gum conformators, the 
implants stability was assessed by means 
of the apparatus Periotest (Siemens 
Gulden-Medizintechnik, 
Bensheim,Germany). Implants have been 
considered osteointegrated if there was not 
any radiotransparency around them, if pain 
and inflammation signs were  absent, and 
the values of Periotest were negative. 
Implants were inserted through cementing 
of the metalloceramic restorations. 

OPG were repeated annualy after the 
prosthesis application and if necessary 
retroalveolar radiogram was secured. 
Follow-up of the periimplantary bone was 
determined through measurements on 
OPG, performed according to the 
previously described method. 
Radiographic picture at the end of the 
recovery stage and at the  annual follow-up 
within the implants functioning, was 
compared with the one preceding the 
operation and the one following the first 
stage. 

 
RESULTS 

65 short screw - typ dental implants 
of 8mm in length and 2 implants of 6mm 
in length were installed to 48 patients with 
severe atrophies in the posterior sectors of 
the maxilla through SLC without 
mucoperiosteal flaps and wthout grafting. 
In 56 cases short implants were installed in 
the absence of the molars, in 11 cases - in 
the absence of the premolars. To restore 
the unidental defects by means of one 
implant (first molars -11, first right 
premolar -1), 12 implants of 8 mm in 
length were inserted. To restore the defect 
of the dental arch, in 11 cases of two 
adjacent teeth absence (first secondary 
molars  5 cases, first molar  secondary 
premolar  2 and premolars  4 cases) 22 
implants of 8 mm in length were inserted. 
In 25 cases within rehabilitation of patients 
with 2-4 adjacent teeth absence, 33 short 
implants were installed concomitantly 
along with 42 longer implants for  support 
of the  prosthesis. 

Perforation of the sinus membrane 
(positive Valsalva test) was revealed at 
installation of 3 short implants. Density of  
RBH (appreciated during drilling) in 6 
(8,95%) cases was - D2, in 49 (73,14%) - 
D3 and  in 12 (17,91%) cases  D4. The 
insertion force of the implants varied 
between 20 and 40 Ncm. A primary 
stability was obtained in all implants; it 
being assessed through sonority produced 
at percussion. Certain opacity was 
appreciated on OPG postoperatively, it 
being spread parallelly with the floor at a 
certain distance from the MS penetrating 
implant (Picture 1b, 2a).    

Cortical bone of MS floor was well 
outlined and it separated the opacity from 
RBH (Picture1b, 2a). The RBH medially 

- distally. 
Mean length of the implant segment 

which penetrated the sinus in the medial 
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different sizes were revealed. In the 
majority of cases they were present and 
over the implant`s apex (Picture 1b, 2a). 
No infectious processes of the crest bone 
of the alveolar process as well as in MS 
were revealed in the follow-up 
postoperative period after the insertion of 
the implants according to the described 
method.   

The gingival mini-wounds have 
regenerated within 7-10 days per 
secundam, the implants being completely 
covered with gum. Postoperative edema 
was insignificant and it was revealed only 
around the gingival mini-wound, being 
absent on the surface of the alveolar 

process. The postoperative painful 
syndrome was also insignificant and it was 
easily suppressed by means of analgesics 
and, as a rule, it disappeared on the second 
day after the surgery. Similar results have 
also been obtained by other authors in the 
flapless surgery [2,6].    Of those 67 
implants installed according to the 
described method, one implant failed. A 
micro-abscess (periimplantitis) formed 
over the implant in a month after its 
installation. After having opened it, it was 
stated an obvious mobility of the implant, 
thus it being removed and excluded from 
the study.         

 

 
Pict. 1. Patient P., 48 years old. Absence of pemolars and molars on the left. a. 

Fragment of OPG preoperatively. b. Fragment of OPG postoperatively. On the level 24 
conventionally installed, implanted with tooth 4,2 and l. 10mm; on the level of 25 and 26 

through SLC OSFE installed implants with tooth 4,2 and l 8,0mm. Opacity on the MS floor 
trajectory c.Fragment of OPG in 6 months postoperatively. Opacity is limited around  

implants, according to intensity it is equal to the residual bone, a new delicate cortical bone of 
the MS floor is outlined. 

 

                            
   Pict. 2. Patient R., 52 years old. Absence of  teeth 24, 25, 26. a. Fragment of OPG 

after  implants installation, at 24 conventionally  3,75  16 and through SLC OSFE at 25  
4,2 - 1,5, at 26  5,0 -8,0. b. Fragment of OPG after 6,5 months from the moment of  
installation. c.Fragment of  OPG 2,5 years from the moment the implants were inserted. 
Level of the cortical bone of  crest of the alveolar process, as well as that of the newly formed 
MS floor, is without any signs of resorption. In  the distal side of the implant  on the level  of 
tooth 24, also  flaplessly  installed, bone apposition is observed.     

a b 

a c b 

c 
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In 32 patients the second surgical 
stage along with 37 implants of other 
dimensions (the reference group) was 
performed on 44 short implants (the study 
group). Values of the periotest were 
negative in all implants from the both 
groups and they varied between -1and -5.  
The mean of the periotest values of 
implants in the reference group was equal 
to M = -
it was equal to M = - 
statistical difference between the groups 
was insignificant (p > 0,05). 

OPG analysis performed at the 
second surgical stage has demonstrated 
that opacity recorded after the implants 
installation became more intensive and it 
was localized around the segment of the 
implants penetrating MS. In 6-8 month 
period  the cortical bone of MS floor was 
not revealed, the newly formed bone fused 

with the residual bone (Picture 1c, 2b).  
Spirals and apex of the implants which 
projected toward MS were partially or 
completely covered with a newly formed 
bone. The height of the newly formed 
bone varied between 1,6 and 4,1mm 

periimplantary cortical bone at the bone 
crest of the alveolar process in the majority 
of short implants was insignificant and it 
did not differ from the one around the 
longer implants. In the anterior side of 
short implants, the mean of resorption was 

e posterior side 

was revealed (roentgenologically and 
macroscopically when the implant was 
revealed) in 4 implants. The bolt was 
covered completely or partially by the 
newly formed bone. 

    

                             
    
Pict. 4. Patient I., 62 years old. Absence of teeth: 15,16,17,18. a. Fragment of OPG 
postoperatively. Through the elaborated method - 3 implants installed. On the level of tooth 
15  3,75 -8, at 16  3,75 - 8 and at 17 implant installed  angulately  5,2  11,5. b. Fragment 
of OPG after 4 years from the moment of implants insertion. 
 

The follow-up examination 
comprised 21 patients (1-5 years); of them 
- in 7 patients the unidental defect was 
restored through a short implant, in 2 
patients bidental defects were restored by 
means of two short implants. 14 short 
implants were used in 12 patients with 
pluridental defects along with 23 implants 
of different sizes. In these patients all the 

25 short implants as well as those 23 
longer ones were functional, painless, with 
no signs of inflammation of MS and of the 
periimplantary gum. The follow-up 
examination on OPG has revealed that the 
intensity of opacity of the newly formed 
bone in the space between the elevated 
membrane and MS floor increases and 
equalizes to that one of the residual bone.  

a b 
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The newly formed bone becomes 
trabecular in 12 months from the moment 
of its insertion, but a new cortical bone of 
the new MS floor has obviously outlined 
in its superior side (Picture 2c, 3b). Bone 
remodelling which takes place around the 
short implants is identical to that one 
around the larger implants, installed 
according to the same method. The follow-
up examination of 21 patients revealed 
stability of the periimplantay bone both at 
the bone crest of the alveolar process and 
at the newly formed MS floor, it did not 
differ from that around the larger implants 
(Picture 2c, 3b). 

 
DISCUSSIONS 

Prosthetic recovery of patients with 
severe atrophies in the posterior sectors of 
the maxilla is difficult and troublesome 
both for the patient and  doctor. In these 
cases the rate of failures is bigger than in 
patients with an adequate amount and 
quality of bone [5]. To enhance the 
treatment efficacy the main efforts of 
implantologists were directed toward the 
elaboration of methods to create the 
necessary volume of bone in order to 
install implants  over 10mm in length. 
Currently in the implantological practice 
the priority (concerning the frequency of 
use) is given to the graftting of the space 
created between the MS floor and 
Schneiderian membrane elevated through 
a gap in the lateral wall of the sinus [19]. 
This method is distinguished by 
exaggerated traumatism, by risk of intra - 
and postoperative complications as well as 
its high cost. 

Summers R. [14] is the first clinician 
who has worked out a less invasive 
method (compared with SLL) of MS 
grafting through the access created in the 
crestal sinus lift (SLC) with the 
simultaneous installation of root-like 
implants. The main drawback of this 
method is that the elevation of the floor 

and there is a risk of perforation of the 

membrane accompanied by an eventual 
occurrence of complications. Therefore a 
lot of implantologists do not accept this 
method. Presence of the membrane 
perforation in SLC, as a rule is assessed 
through Valsalva test prior to the implants 
insertion. Tetsch J. et al. [16] recorded the 
membrane perforation in SLC in 1,42% 
cases, while in SLL it occured in 12,26%. 
The membrane perforation in SLL if 
needed can be restored by means of 
different films which is problematic to be 
performed in SLC. The membrane 
integrity in SLC can be controlled 
endoscopically [3]. However this 
procedure hasn not been implemented 
largely in the usual practice. In our study 
the membrane perforation at  installation  
through SLC of 67 short implants was 
revealed in 3 cases (4,47%), but during the  
installation of 305 implants of 10 mm in 
length and even larger according to the 
same procedure, perforation was revealed 
in 7 cases (2,32%). The follow-up 
examination of patients with perforation 
did not reveal signs of inflammation of 
MS, the implants being osteointegrated. 
Similar results are also described in 
medical literature [3]. 

The necessity of grafting the space 
created between the MS floor and 
Schneiderian membrane elevated in SLL 
was debated by Bruschi G. et al. in 1998 
[5]. After having elevated the membrane 
through sinus lateral lift without any 
grafting of the created space, the authors 
installed 499 root-like implants, obtaining 
97,5% of success rate at 5 years follow-up. 
They recommend to install implants when 
RBH has a height not less than 5 mm. 
Subsequently a series of works was 
published in which was demonstrated the 
possibility of successful installation of 
implants through SLC without using any 
grafting material. Decision to give up 
using grafting materials in the procedures 
of the MS floor elevation is based on the 
natural biological phenomenon of recovery 
of the alveoli after the dental extractions. 
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Winter et al. [21] have stated that implants 
osteointegration occurs in a shorter period 
of time compared with grafting cases. 
They consider the additive materials an 

bone can occur only after its resorption. 
Nikenke E. et al., monitoring 
endoscopically the MS floor elevation 
through the crestal sinus lift, came to 
conclusion that addition of the grafting 
material enhances the risk of perforation of  
Schneiderian membrane [13].  

In our study the length  of short 
implants segments, which penetrated the 
sinus, varied between 2,4 and 4,2 mm. 
Fragments of variously sized bone were 
revealed around it on OPG, which was 
carried out postoperatively. These 
fragments were consolidated between 
them in 6 months after the implants 
insertion. The spirals and the apex of the 
implants which protruded in MS were 
covered with a newly formed bone. Thus, 
formation of the new bone around the 
implants without augmentation of 
osteoplastic material took place on the 
basis of the substrate composed of bone 
fragments of the cortical bone of MS floor 

and blood clot. It can be supposed that 
fragments of the cortical bone of elevated 
MS floor did not lose their connection with 
Schneiderian membrane, preserving their 
potential of osteoregeneration. It can be 
stated certainly that another source of 
regeneration is the bone wound of the MS 
floor, the site from which the fragments of 
bone were elevated. Thus, formation of the 
new bone in a relatively small space (filled 

occurs in a short period of time. It 
contributes to a secure implants 
osteointegration. 

 
CONCLUSIONS 

Analysis of the obtained results 
proves that short dental endoosseous 
implants as well as longer implants, 
installed without detachment of the 
mucoperiosteal flaps and without maxillar 
sinus grafting, osteointegrate, thus 
contributing successfully to prosthetic 
recovery  of patients with severe atrophies 
in the posterior sectors of the maxilla. This 
method of implants installation is 
minimally invasive and  easily borne by 
patients. 
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