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Introduction 

Replacement by means of implants in the posterior area of the maxilla is usually dependent on the previous performance 
of regenerative procedures prior to the placement of implants. This is due to the fact that after a dental extraction, a high rate of 
bone resorption occurs physiologically, this is due to several reasons, on the one hand, to the low bone density of trabecular bone 
in the area, and to the alveolar deficit caused due to crest resorption and pneumatization of the maxillary sinus. The placement 
of implants in this anatomical area with bone resorption has always been a challenge for clinicians. Several surgical approaches 
have been published, mainly two, a lateral and a transcrestal approach [1]. Lateral sinus lift was introduced in 1980 by Boyne and 
James [2]. Although it is a procedure in which predictable clinical results are obtained, it is not exempt from risks and possible 
failures. In 2012, Wallace and Testori published a study in which they concluded that it presents a certain degree of morbidity, 
risk of perforation of the the membrane, delayed healing and postoperative infection [3]. For decision-making regarding the 
technique to choose, the MISCH4 classification has traditionally been used. All the cases presented in this study were grade IV 
where the residual bone height (AOR) is less than 4 mm and the treatment of choice to date has been sinus elevation through 
lateral access and deferred placement of the implants in a second surgical time. , after maturation of the antral graft. 

 
In the retrospective clinical study published by Huwais et al [5]. They reported on various clinical strategies and bone 

instrumentation techniques, with the aim of increasing the bone density of the posterior maxilla, thus achieving improved 
implant stability. Pre-preparation of the osteotomy to place a wider tapered implant, and a mallet osteotome to facilitate bone 
condensation, have been used with variable success. In the retrospective study Rosen et al, published a 95% survival rate in 
174 implants that used osteotomes to achieve osteocompression in combination with membrane elevation in a 20-month 
multicenter follow-up study, they also concluded that the rate was reduced to 85% in sites with inferior subcrestal alveolar height 
of 4mm or less [7]. The osseodensification drilling technique was proposed to improve local bone quality and implant stability 
in low-density alveolar ridges, being developed by Dr. Huwais in 2013, this system of specially developed drills (Densah burs, 
Versah) by Dr. Huwais in 2013, allowing an increase in bone density, bone quality and bone expansion [8]. The objective of the 
present investigation was to show the effectiveness of the osseodensification technique for the preparation of the implant bed 
through a treatment plan consisting of sinus elevation through a lateral approach with osseodensification of the sticky bone 
graft, using the technique described by Hernández 2021 (Si-PRF) [9], a novel technique, which advocates the use of specific 
counterclockwise drills, which favors bone expansion and condensation of the patient’s bone and the bone graft in areas where 
there is less than 4mm of remaining bone. 

 
The bone graft material (CORTI-OSS® - CORTICO/MEDULAR) was densified in the sinus with the drills at low speed 

(100 rpm) in a counterclockwise direction without irrigation. After sinus lift, a switched platform implant (MIS Implants) with 
internal connection was placed. In this article, the author proposes a novel technique, osteodensification of sticky bone graft. 
Due to this technique, it is possible for the bone to condense towards the osteotomy walls at the same time as the implant site 
preparation surgery and implant placement in a single surgical act. Currently, the evolution of the techniques and materials used 
by doctors make it possible to place implants in very complicated situations where, just a few years ago, surgeons would not have 
been able to make a minimally invasive therapeutic choice. 
 
Materials and Method 

This retrospective analysis followed the Declaration of Helsinki of the Medical Association World and the directives 
given by the Egas Moniz Ethics Commission (CEEM) at Egas Moniz Cooperativa de Ensino Superior, Monte de Caparica, 
Portugal, which does not require ethical approval for retrospective clinical studies. All the patients included in the study signed 
an informed consent, both for the clinical procedure and for the follow-up appointments. All treatment steps and data collection 
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Abstract

The placement of implants in posterior sectors of the maxilla may entail the need for additional regeneration procedures, 
considerably increasing time for the patient and for clinicians. The need to optimize procedures in implantology has allowed 
us to execute new techniques that are capable of achieving excellent results in a single intervention. The technique presented 
below deals with the osseodensification of the sticky bone and the simultaneous placement of the implant. 
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were part of the routine procedures at the centers and no additional steps were taken for 
the study. The study was structured following the STROBE statement [10]. 
 
Selection criteria and surgical technique 

Patients who presented dental lack in the upper maxillary posterior area were 
evaluated. The inclusion criteria were patients who presented a pneumatized maxillary 
sinus and a height of less than 4 mm of remaining bone in the area to be operated on. 
The exclusion criteria are patients with a preexisting uncontrolled systemic condition, 
smokers, who have received radiotherapy or are taking antiresorptive medication. All 
patients underwent cone beam computed tomography (CBTC) before and after the 
surgical procedure. All interventions were performed by experienced surgeons, who 
followed a standardized surgical technique. Before performing the surgical procedure, 
venipuncture was performed to draw blood and make a bone block (Sticky Bone), under 
the Si-PRF protocol, which is reserved for later use (Figure 1 & 2). After anesthesia 
with lidocaine/epinephrine 20mg/ml + 0.0125mg/ml, a lateral window is performed 
to approach the area for lateral sinus elevation (Figure 3), after elevating the sinus 
membrane, bone densification is performed at 800 RPM in the opposite direction. 
clockwise with copious irrigation and in small increments (standard protocol, Densah® 
(Versah, LLC, Jackson, MI, USA) in the area where the implants will be placed (Figure 4), 
then placed within the sinus cavity the sticky Bone and proceed to osseodensify it at 100 
RPM counterclockwise and without irrigation through the same orifice planned for the 
placement of the implants (Figure 5 & 6), placement of dental implants in the planned 
area (Figure 7), coverage of the sinus window with Si-PRF membranes and closure of the 
operated area with monofilament suture (4/0) (Figure 8 & 9). 
 
 

 

 

 

 
 
 

Figure 1 & 2: Preparation and Sticky Bone, according to the Si-PRF technique.

Figure 3: Sinus Elevation.

Figure 4: Osseodensification of the area where the future implants will be placed.

Figure 5 & 6: Sticky Bone inside the Sinus cavity and its Osseodensification at 100 
RPM.

Figure 7: Placement of implants at 30 N/cm in the area.
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Result

All the data were recorded before and after the surgical intervention in the area where 
the implants were placed, for later analysis, Misch classification, bone height, Housfield 
Units (HU) were measured, and the initial anchorage of the implants was measured in 
Newton at the time of placement (Table 1). A total of three patients were included, 2 
men and one woman, with an average age of 68 years (range 6572), where 4 surgical 
procedures of the described technique were performed, all of them had an edentulous 
area with more than 5 years of evolution and were performed in the upper maxillary area 
of the molars. The mean follow-up of the patients was 6 months. In the CBCT, an initial 
residual bone height of 2.66 mm on average (range 2.19-3.34 mm) was observed up to the 
maxillary sinus, Misch grade IV classification, and after the procedure 14.97 mm (range 
11, 3418.32 mm), Misch grade I classification (Figure 9-11). Hounsfield Units (HU) were 
also measured before and after each intervened area, initially having an average of 221.5 
HU (range 103-381 HU) and final results of 1040 HU (range 821-1205 HU) (Figure 9-11). 
All implants placed had an insertion torque above 30 Ncm (range 30-40 Ncm) 
 

 

 
 

 
 

 

Table 1: (1a and 1b similar patient). Clinical cases performed. MISCH Cla. (Misch’s 

Maxillary Sinus classification), HU (Hounsfield Units). NW (Newton). MM (Millimeters 

of residual bone height on maxillary sinus).

    Pre Surgical Area Inmidiate Post Surgical Area

Patient Gender Age Tooth
MISCH 

Cla.
MM HU

MISCH 
Cla.

MM HU NW

1a M 72 16 IV 3,34 128 I 13,49 1205 40

2b M 72 17 IV 2,19 381 I 16,76 1116 30

2 M 65 27 IV 2,89 103 I 18,32 821 35

3 F 67 26 IV 2,24 274 I 11,34 1018 35

Discussion 

In this radiological and clinical study, it was observed that it is possible to place 
implants in atrophic maxillar that present a residual bone height (RBA) in the maxillary 
sinus area of less than 4 mm in a single surgical act. Traditionally, the lateral window 
approach with delayed implant placement has been recognized as the surgical technique 
of choice in cases where the AOR is less than 5 mm due to the lack of primary implant 
stability in such situations [11-12]. The initial stability of the implant is the key factor for 
osseointegration and should be the main criterion for indicating simultaneous or delayed 
implants in the maxillary sinus [13] and is mainly determined by the quality (proportion 
between cortical and trabecular bone) and quantity of the alveolar bone. According to 
Rao PL et al. [14] and Elias C et al. Bone density is the main parameter for the mechanical 
stability of dental implants. Primary stability is directly related to bone quality [15,16]. 
In our study, we managed to increase the bone density (OD) of the graft, which allowed 
us to place the dental implant, where it was previously not possible to do so, in a single 
surgical act, we achieved an increase in bone density which could be quantified based on 
at the UH and described by Misch in his work on the relationship between UH and DO 
[17]. Hounsfield in 1980, shows that it is possible to quantitatively measure bone density 
(DO) and these are expressed in Hounsfield units (HU), taking as reference the value of 
0 HU for the air and the bone goes in a range of 50 HU to 2500 HU, which objectively 
allows us to relate them to the OD scale described by Misch in which he establishes D1 
(dense compact bone) >1250Hu, D2 (dense thick and compact trabecular bone) 850 - 
1250Hu, D3 (fine and compact trabecular bone) 350 - 850 Hu and D4 (fine trabecular 
bone) <350Hu; Relating these results to those obtained in our study, we can show that we 
went from a D4 bone to a D2 bone, after osseodensification. 

 
A follow-up study by Tatli et al. [18] mentions that various available techniques, such 

as preoperative bone density assessment, subjective bone quality ratings, and insertion 
torque degree, were set to determine the conditions of the bone-implant interface. In our 
study, the insertion torque of the implants placed after bone graft osseodensification was 
above 30 NW. Conventional osteotomy is considered a subtractive surgery 19-20 because 
it extracts autologous bone from the implant insertion site, while the osteodensification 
technique compacts it and models it in favor of the implanted graft [21,22]. It can be noted 
that most of the studies analyzed confirm osteodensification in terms of maintaining the 
quality and quantity of autologous bone, which will have a significant influence on the 
outcome of implant surgery [23] because it ensures the primary stability of the implant. 
Placed [24]. A wide variety of studies consider PRF as a biologically active scaffold that 
induces the proliferation and differentiation of osteoblasts [25]. The osteoinductive 

Figure 8 & 9: Coverage of the sinus window with PRF membrane and closure of 
the area.

Figure 9: CBTC of patient 1, before and after surgery in area 16 and 17.

Figure 10: CBTC patient 2, before and after surgery in area 27.

Figure 11: CBTC patient 3, before and after surgery in area 26.
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properties of platelet concentrates favor bone regeneration and its clinical use is suggested 
as a valid protocol for the recovery of bone tissues in surgery oral and periodontics. In our 
study we used a scaffold made with the technique described by Hernández in 2021 called 
Si-PRF 9, which will allow an improvement in osseointegration and bone regeneration 
of the graft placed in the sinus cavity. Various alveolar preparation techniques have 
been described to increase the interface of the implant with the surrounding bone [26] 
to improve primary stability and osseointegration results. The implant-bone interface is 
important in terms of primary stability, reducing the possibilities of micromovements 
of the implant, which is one of the main causes of implant loss [27-28]. A multicenter 
retrospective clinical study with a follow-up of up to 5 years using a method that improves 
bone density and allows transcrestal sinus augmentation using a compaction graft [29]. 
In our study we managed to improve the implant-bone interface, primary stability and 
osseointegration results by using the combination of techniques (ossedensification-Si-
PRF scaffolds). 

Conclusion

Despite the limitations of this study: the small number of cases (4), performed 
on three patients and the short follow-up (6 months), based on the results obtained, it 
can be suggested that the techniques described may represent a viable alternative in the 
placement procedure. of implants in a single surgical act when there is residual bone 
height (AOR) less than 4 mm. However, these clinical case studies demonstrate the 
potential capacity of this new procedure where we osseodensify the scaffold made with 
Si-PRF within the sinus cavity and place implants in a single surgical act. More studies 
will be required to determine its statistical effectiveness in relation to the success rate and 
survival of implants over time. 
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