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Introduction
In unfavorable situations, like maxillary atrophy and/or distinct pneumatization of the maxillary sinus in combination with an attachment loss of the teeth due to advanced periodontal disease, leading to
severe vertical bone loss, new therapeutic modalities are needed. Preservation or even improvement of the height and width of the alveolar ridge is essential in order to avoid or reduce the frequency and
size of augmentation procedures [1,2]. The aim of the presented technique was to reduce the need of augmentation and avoid the sinus floor elevation or at least to provide treatment options for a onestage approach when at the time of tooth removal a deficit in the alveolar bone could already be expected and the need of a later sinus lift procedure was conceivable.

Materials and Methods
The described technique, wich is the modification of a technique described by Fugazotto [3] was performed in 10 sockets following tooth extraction (7 molars and 3 premolars) in 7 patients. All ten patients
were female with an age ranged between 32 to 74 years. Tooth extraction was performed with special care minimizing trauma to the surrounding hard and soft tissues. Therefore, a sulcular incision was
made around the tooth to preserve the approximal papilla structure. Preserving the interradicular bone and the buccal wall in case of molars and premolars with two roots, the tooth was trisected/bisected
and the roots were gently removed individually (Figs. 1 - 3). Based on the radiographs and the existing clinical situation, a calibrated trephine bur was used, which was in sufficient dimension to include the
complete interradicular septum and at least 50% of the extraction socket, but kept a minimum distance of 1.5 - 2 mm to adjacent teeth and 1mm to the buccal and palatal walls. Utilizing preoperative
radiographs and measurements, a site was prepared using the trephine bur to within approximately 2 mm of the sinus floor (Figs. 4 - 5). In cases of premolars and molars without interradicular bone, and
tapered roots, an appropriate dimension of the trephine bur, was selected to reach the socket walls 3 - 4 mm before the expected maxillary sinus floor. Osteotomes selected corresponding the diameter of
the trephine preparation. The osteotomes were used under gentle force of a mallet, to a depth of 3 - 5mm. The residual socket was filled with a slowly resorbing, xenograft (Bio-Oss®) (Fig. 6). Because of
the existence of the buccal wall, no membranes were used. In order to avoid to mobilize the mucogingival line coronally and to create a thick and adequate soft tissue, mucoperiostal flap elevation was not
used for wound closure. Sockets were closed by free or connective gingival grafts / tissue grafts (palatal pedicle tissue) (Fig. 7).

Fig. 1: initial clinical condition

Fig. 2: preoperative radiograph

Fig. 3: Extraction sites

Fig. 4: surgical technique

Fig. 5: Osteotome

Fig. 6: augmented Extraction sites

Fig. 7: connective tissue graft (tunnel technique)

Fig. 8: radiograph 3-months postoperative

Results
After a 3-month healing period, average vertical bone dimensions measured 10.2mm (7.1mm – 13.8mm). In comparison with preoperative condition, an average increase of the primary sub-antral bone
height of 3.4mm (1.2 – 7.6mm) was observed. The number of regions with vertical bone dimensions < 7mm was 0. According to this, the number of cases with an indication for an external sinus floor
elevation was reduced by 100% (7 vs. 0) [4]. 10 Camlog® - implants with lengths from 11 - 13mm were placed, such as: one 3.8 x 11mm, one 4.3 x 11mm, two 5.0 x 11mm, three 6.0 x 11mm, two 4.3 x
13mm, and one 5.0 x 13mm implant (Figs. 8 - 10). All implants were mechanically stable. Considering that the minimum length of the implants was 11mm, implants were placed in combination with an
osteotome sinus floor technique in 6 cases (60%). The average sub-antral bone height, prior to sinus floor elevation was 8,7mm (7.1 – 10.5mm). In no case (0%), the implant placement was performed
utilizing a simultaneous conventional sinus floor elevation with lateral window and no additional vertical augmentation was indicated. In no case was a two-step procedure for sinus floor elevation
necessary. An additional lateral augmentation procedure was performed in three cases (33.3%); in one case due to presence of a dehiscence and in 2 cases to prevent resorption of a thin buccal wall. After a
healing period of 3 months, all 10 implants were uncovered. No further soft tissue corrections were needed, second stage surgery was performed, minimally invasively, or just with a small apicaly positioned
flap. All implants were restored. Single-crown restorations or fixed bridges were placed on all implants. Osseointegration and periimplant health were evaluated at the time of implant uncovering and after
restoration using radiographs, clinical examination and stability tests (Periotest). All implants were clinically stable at the time of uncovering and examination after restoration (Figs. 11 - 12). The Periotest
values were between -8 and -2 (average: -5).

Fig. 9: Implant placement

Fig. 10: radiograph at the time of implant placement

Fig. 11: Final Restauration

Fig. 12: 4-year follow-up

Disclosure
The described procedure verified that it improves the clinical condition for future implant placement in compromised initial situations, when distinct alveolar defects and reduced residual bone
height are expected.
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