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Abstract
The instalation of dental implants in the partially or totally edentulous posterior maxilla may be an endeavoring procedure due 

to anatomical limitations, especially imposed by the sinus pneumatization. It is not uncommon the need for augmentation and the 
golden standard procedure is the sinus lift.

The aim of this paper is to report a case in which such this very procedure was performed based on the osseodensification proto-
col. The surgical procedure was described in this paper as well as a discussion.
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Introduction

The oral rehabilitation has been transformed by the utiliza-
tion of dental implants as it yields an over 90% success rate [1]. 
Nonetheless, the partial or total edentulous posterior maxilla may 
hinder the implant-based rehabilitation since it imposes severe 
anatomical limitations, caused by the atrophy of the alveolar bone 
and the pneumatization of the maxillary sinus [2-4].

The maxillary sinuses are a paired structure and comprise 
one of the paranasal sinuses. They are an anatomical space filled 
with air and containing a mucoperiosteal membrane, also named 
schneiderian membrane, in which there is a respiratory epithelium 
on the cavity side and a periosteum bordered with the bone [5].

The rationale behind the pneumatization process of the max-
illary sinus is: the osteoclastic activity of the schneiderian mem-
brane, the positive pressure of the air within the paranasal cavity 
and the softer, type IV quality of the maxillary osseus tissue [6].

The main surgical strategy to increase the maxillary height in 
order to properly install the dental implants is the sinus lift tech-
nique put together with grafting material [1-7].

Two approaches embrace the sinus lift procedure: The lateral 
and the crestal window [8].

Regardless of the approach of choice, an amount of grafting ma-
terial can be Applied: augogen, xenogen, allogen or alloplast. The 
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aim of the graft is to grant a viable bone to stabilize and osseoin-
tegrate the surroundings of the dental implant. The autogenous 
graft remains the golden standard for such procedure because it 
provides osteocytes and bone morphogenic protein for bone for-
mation [5].

Concerning the crestal approach, one can perform a surgical 
window to gain access to the schneiderian membrane [9] or use 
a set of tools called Summers Osteotomes [7]. Differently from a 
window, these osteotomes move upwards the crestal bone below 
the sinus so that the sinusal membrane can be lifted and, with the 
insertion of grafting material, the augmentation be completed [7].

The sinus lift can also be performed transrectally by men’s of 
osseodensification procedure [7].

The osseodensification technique involves the plastic condensa-
tion and deformation of the bone by means of a set of specially de-
signed burs, which were developed to be used in counterclockwise 
rotation. These burs at the same time prepare the site for dental 
implant instalation and densifies the surrounding bone. Therefore, 
they do not cut the bone. Rather, they preserve it by increasing its 
density [7]. 

Case Report

A 60-year-old woman was referred for prosthetic rehabilita-
tion. She presented a helpless left superior first molar (Figure 1). 
Therefore an implant based prosthesis was indicated. Her CT scan 
revealed periapical lesion and lack of vertical height for implant in-
stalation (Figure 2). The intra and extraoral examination showed 
no abnormalities and she did not report any comorbidity either.

The case was planned as it follows: minimally traumatic tooth 
removal, sinus lift by means of osseodensification burs, alveolar 
grafting and implant instalation. All these procedures performed 
in a single surgery under local anesthesia.

She was given 0,12% Chlorexidine rinse preoperatively as 
well as 1mg Amoxicilyn and 8mg Dexamethasone P.O. 1 hour be-
fore surgery. The surgery was performed with Arthicaine 4% and 
1:100.000 epinephrine.

The tooth was removed in a minimally traumatic fashion by 
means of odontossection with 702 handpiece bur (Figure 3) and 
the periapical lesions were thoroughly curetted (Figure 4 and 5).

Figure 2: CT scan showing extensive decay and vertical  
deficiency.

Figure 3: Minimally traumatic extraction.
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Figure 1: Left first molar to be removed for implant-based 
rehabilitation.



After that, the osseodensification burs set was employed in a 
counter clockwise rotation as it follows: 2.0, 2.3, 2.5, 3.0, 3.3 and 
3.5. The latter elevated the sinus membrane (Figure 6). The aim of 
the set was twofold: Create the implant installation site and lift the 
sinus membrane (Figure 7).

The roots sockets were filled with particulated xenogen graft 
(Lumina Bone porous small – Criteria) as well as the bottom of the 
implant installation site. Subsequently a BLX 4.0 X 10 mm Strau-
mann dental implant was installed with a 20 Ncm torque (Figures 
8-10).

Next, the whole socket was filled with xenograft material (Fig-
ure 11) and an autogen barrier was sutured with a 5-0 PTFE suture 
at the socket mucosa in order to separate the surgical lieu from the 

oral cavity. Such autogenous barrier was a free gingival graft har-
vested from the maxillary tuberosity (Figures 12-15).

Figure 4: Periapiacal lesions curetted.

Figure 5: Periapical lesions and molar roots.

Figure 8: Osseodensification bur employed.

Figure 7: Implant installation site with sinusal membrane 
lifted.

Figure 8: Particulated Xenogen graft (Lumina Bone Porous 
Small - Criteria).
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Figure 9: Insertion of BLX 4.0 X 10 mm Straumann dental 
implant.

Figure 10: Implant and grafting material inserted in the dental 
socket.

Figure 11: Whole dental socket filled with xenograft.

Figure 12: Free gingival graft being harvested from the maxil-
lary tuberosity.

Figure 13: Free gingival graft.

Figure 14: Free gingival graft used as an autogenous barrier to 
protect the surgical site.
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The surgical procedure evolved without complications and the 
implant-based crown was set six months later (Figures 16-18).

Discussion

The lateral window sinus lift technique was first published in 
1980 by Boyne and James. Six years later, Tatum reported his sur-
gical technique, which was mentioned in 1977, during a lecture10. 
Within this approach there is a possibility to increase greater than 
9 milimeters the height of the vertical maxillary bone [11].

The most common complication of this procedure is the perfo-
ration of the Schneiderian membrane, with occurrence from 22 to 
44% trans operatively, namely those with septa [8]. These perfora-
tions may lead to sinusitis, antral extrusion of the grating material, 
pain, swelling, ecchymosis and local infection [5]. Besides, there is 
a risk of bleeding during the preparation of the lateral wall and also 
donor site morbidity, in case of harvesting autogenous graft [8].

Other disadvantages include need of specialized tools, high 
costs and time-consuming procedure, as patience and time are re-
quired from the surgeon in order to avoid membrane perforation 
[7].

The transcrestal osteotome lift technique, or summers tech-
nique was reported in 1994 by Dr Summers and is considered to 
be less invasive than the lateral window procedure. Its indication 
is for alveolar ridges which vertical height ranges from 5 to 10 mil-
limeters. A set of 4 or 5 osteotomes are mandatory for such tech-
nique. As complications one may include pain, swelling, edema, 
sinusitis and morbidity of the grafting biomaterial [7].

A new concept of implant preparation called osseodensificaton 
technique was developed by Huwais and reported in 2013. The 

Figure 15: Autogenous membrane sutured with PTFE sutures 
at the socket mucosa.

Figure 16: Post operative sinus lifting CT Scan.

Figure 17: Abutment installed six months post operatively.

Figure 18: Screw retained crown as implant based prothesis.
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author created a series of burs that instead of cutting bone, they 
preserve and condensate the surrounding bone of the osteomy site. 
Differently from them, the standard burs cut and substract bone 
whereas osteotomes may create fractures of the surrounding bone, 
leading to a longer remodeling time and hindering implant stabil-
ity [12].

A slow plastic modelation of the bone at the preparation site 
takes place during the use of the condensation burs set [12].

As an advantage of preserving the surrounding bone during os-
teotomy, the primary stability of the dental implant is enhanced, 
consequently increasing the success rate of the osseointegration 
[4].

The usual osteotomy protocol can be assessed as a subtractive 
surgery since it removes bone tissue from the dental implant prep-
aration lieu, whereas in the osseodensification protocol the bone 
is compacted and shaped in order to favor the implant installation 
[13].

The ossification burs can also be employed in cases of sinus lift 
because as the osteotomy site is prepared, there is a compaction of 
the autogenous bone at the apical end leading to a soft sinus lifting 
[4].

As it precludes the need for a grafting material, this kind of pro-
cedure can be considered a minimally invasive sinus lift technique 
[4].

One should notice that the osseodensification protocol lifts the 
sinus up to 3 mm. If an additional gain is necessary, the practitioner 
should gently insert grafting material into the osteotomy site and 
then apply the burs, so that at the end of the surgery an additional 
2mm vertical height will be obtained [7].

Conclusion

The Osseo densification protocol has proven to be an impor-
tance allied in the practitioner´s routine, as it increases the prima-
ry stability and the rate of success in implant-based rehabilitation 
cases. Moreover, it can be applied successfully in cases of sinus lift 
procedures, because in many cases the grafting insertion is unnec-
essary; decreases the odds of schneiderian membrane perforation 
and is time saver since only one surgery is necessary for implant 

installation and augmentation. Hence, the likelihood of complica-
tions like bleeding, sinusitis, graft exposure, edema and ecchymo-
sis diminish manyfold.

Based on these facts, one can state that the Osseo densification-
based sinus lift is a predictable and minimally invasive surgical 
technique.
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