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Abstract

Background: Different biomaterials were suggested for sinus floor augmentation (SFA).

Recently, new materials were launched showing true bone formation without remnants.

Purpose: The aim of this prospective study was to evaluate an hydroxyapatite-based,

sugar cross-linked collagen sponge (OSSIX™ Bone) in transcrestal SFA (t-SFA).

Materials and methods: Twenty-four patients with edentulous posterior maxilla and

residual bone height (RBH) >4 mm underwent t-SFA with OSSIX™ Bone as grafting

material and simultaneous implant placement. The implant Stability Quotient (ISQ) was

measured by resonance frequency analysis (RFA) directly after implant insertion and at

6 months. Differences in bone height (BH) and volume were determined in CBCT and

x-rays at baseline versus 1 year of follow-up. Graft volume was evaluated by tridimen-

sional reconstructions. Linear regression analysis was used to evaluate the effect of

bucco-palatal sinus dimension, RBH, and length of the implant protruding (PIL) into the

sinus, on the graft height (GH) changes up to 1 year, and on the graft volume at 1 year.

Autocorrelation between time lag and augmented bone volume was evaluated through

time series analysis correlograms. Health-related quality-of-life outcomes were captured.

Results: Twenty-two patients completed the study. The mean RBH measured at

baseline was 5.81 ± 2.2 mm. The mean graft volume was 1085.8 ± 733.4 mm3. The

mean GH, measured in the immediate post-operative period, at 6 and 12 months

respectively, was 7.24 mm ±1.94; 6.57 mm ± 2.30; 5.46 mm ± 2.04. The mean ISQ

measured after the implant placement was 62.19 ± 8.09, and 6 months later was

76.91 ± 4.50. There was a significant correlation between buccolingual dimension

and graft volume at 1 year. Neither buccolingual volume nor RBH had a significant

effect on GH change, while the PIL showed a significant positive correlation

(P = 0.02 and P = 0.03 at 6 and 12 months, respectively). The correlograms indicated

no significant correlation, meaning that there is no tendency for graft volume to

increase or decrease over time, therefore suggesting graft stability, at least up to one

year of follow-up. 86% of patients had no chewing interference.
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Conclusion: Within the limitations of the study, OSSIX™ Bone could be considered a

valid material for SFA due to its manageability and its positive results in promoting

new bone formation with long-term stability. T-SFA is confirmed as a less invasive

and less painful method.

K E YWORD S

bone grafting, bone regeneration, implant, sinus augmentation, sinus lift procedure

What is known

Transcrestal sinus floor augmentation (t-SFA) with simultaneous implant placement is a predict-

able and safe surgical approach to rehabilitate posterior edentulous regions of the maxilla when

residual bone height (RBH) is >4 mm.

What this study adds

Hydroxyapatite-based, sugar cross-linked collagen sponge can be considered as a valid alterna-

tive graft material for sinus floor augmentation (SFA).Based on the positive patient-reported

outcome measures and the low number of painkillers taken following surgery, this study further

confirms the minimal invasiveness of t-SFA.The use of endosinusal elevators helps improve the

prognosis, minimizing the risk of stretching/tearing on the mucosa.

1 | INTRODUCTION

Several materials have been described in the literature for the regen-

eration of bone defects.1,2 Biologically speaking, bone regeneration is

the result of the interaction between the graft material and the host.

In fact, bone defect healing is influenced by the physical properties of

the biomaterial3 and defect morphology4 together with the individ-

ual's regenerative pattern.5

Sinus floor augmentation (SFA) is a well-documented surgical pro-

cedure that allows implant-prosthetic rehabilitation in cases of eden-

tulous atrophic posterior maxilla with insufficient residual bone height

(RBH) for implant placement. The lateral approach SFA is usually used

to measure the potentiality and the capability of graft material to

regenerate.6,7 In this study, a transcrestal SFA (t-SFA) was performed.

T-SFA was chosen in order to reduce the invasiveness of the

surgery,8 in particular, in terms of intra- and postoperative morbidity.9

Moreover, this approach involves the simultaneous insertion of the

dental implant and avoids second surgery. Studies have shown the

validity of this technique and its superiority over lateral sinus floor

elevation on sites with a RBH of 4–8 mm.10–13

Animal-derived bone matrices have been demonstrated to be

helpful in bone regeneration and volume maintenance in post-

extractive sites.14 Evaluation of deproteinized bovine bone min-

eral (DBBM) and β-tricalcium phosphate (β-TCP) combined with

t-SFA found significant graft remodeling at 6 months in the

β-TCP group and 5 membrane perforations out of 38 surgeries

performed.15

OSSIX™ Bone (Dentsply Sirona, Charlotte, NC, USA), is a new,

resorbable, osteoconductive graft material forming a sponge-like

matrix of 80% synthetic microparticulate hydroxyapatite

(HA) alloplast graft with 20% sugar cross-linked porcine type

1 collagen to support the formation of new bone. The collagen mole-

cules are highly cross-linked with sugar, which gives long-term stabil-

ity to the structure.16 In addition, as OSSIX™ Bone is an ossifying

collagen sponge, there is no product particle migration and it cannot

be dispersed in the sinus, even in the case of large tears in the

mucosa.17

The aim of the present study is to evaluate the outcomes achieved

using OSSIX™ Bone in t-SFA over a 12-month healing period.

2 | MATERIALS AND METHODS

2.1 | Study design and ethics statements

The study is designed as an investigator-initiated prospective study to

further evaluate the clinical performance of grafting material

(Figure 1) in the SFA. The present study was carried out following the

principles embodied in the Helsinki Declaration, in its latter form.18

On April 17, 2020, the Ethics Committee Lazio 1 authorized the clini-

cal study protocol on a human model registered under the number:

432-17/4/2020. Each participant signed an informed consent state-

ment, and all their data were anonymized.

This protocol study was conducted in a private dental clinic in

Rome (Italy) and one surgeon (LC) performed all the surgical procedures.

2.2 | Sample size

In order to achieve a power of 80% and a level of significance (alpha)

of 5% (two-sided), to detect a mean difference (change in the graft

height [GH] at follow-up as compared to baseline) of 1.0 mm between
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pairs, assuming that the standard deviation of the differences is

1.5 mm, the study would require a sample size of 21 paired observa-

tions. Taking into account a possible drop-out rate of 15%, it was

planned to recruit 24 participants.19

2.3 | Patient selection

Participants were recruited from patients requiring an implant-

supported restoration in the posterior maxilla and a maxillary sinus

floor elevation between May 2020 and January 2021, according to

the following inclusion and exclusion criteria:

2.3.1 | Inclusion criteria

• Residual alveolar bone height (RBH) of edentulous maxilla below

the floor of the maxillary sinus of ≥4 mm.

• Males and females between 30 and 80 years old.

• Patients with healthy periodontal conditions (treated periodontitis,

PI < 25%, BoP < 25%).

• Patients that are willing to sign an informed consent and partici-

pate in a clinical study.

• Generally fit and healthy and able to undergo oral surgical proce-

dures under local anesthesia.

• Extraction of teeth at the surgical site at least 12 weeks prior to

sinus floor elevation.

2.3.2 | Exclusion criteria

• Patients who smoke over 5 cigarettes/day.

• Pregnant or lactating women (confirmed by verbal inquiry).

• Chronic systemic pathologies (eg, diabetes) and malignant tumors

of the head and neck area.

• History of local radiation therapy.

• Patients taking bisphosphonates or any drugs interfering with the

healing process (cortisone intake).

• Any sites where an implant has already failed.

• Untreated periodontitis.

• Dental sites with acute infections.

• Chronic inflammatory diseases of the oral cavity (eg, Bullous Lichen

Planus, Pemphigus Vulgaris, etc).

• Patients with known collagen hypersensitivity and/or with sensitiv-

ity to porcine-derived materials.

2.4 | Surgical protocol

After administration of local anesthesia, with articaine 4% with adren-

aline 1:100 000, the patients were instructed to rinse with 0.2% chlor-

hexidine solution for 5 min. A full-thickness gingival flap was elevated

in the alveolar ridge area to the mucogingival junction and a fully

guided crestal osteotomy was conducted.

Guided surgery was chosen for site preparation as the precise drill

calibration and optimum drill length should reduce the risk of mem-

brane damage.20,21 The initial drilling was performed above the sinus

floor using a pilot drill (2–3 mm, depending on preoperative CBCT

guidance) following a customized surgical drill guide. Access to the

sinus mucosa was created using a M.I.S.E. EVO kit (Sweden & Martina,

Due Carrare, Padua, Italy). The elevators were used to gradually lift

the Schneiderian membrane. In addition, 5 � 5 � 10 mm incre-

ments of OSSIX™ Bone graft were placed in the created space,

moisten with the patient's blood, and condensed by the osteo-

tomes to further elevate the Schneiderian membrane. The integrity

of the membrane was maintained and confirmed using a dental

microscope to allow the pressure to elevate the membrane and

prevent displacement of the grafting material into the sinus. Fol-

lowing site preparation, CSR implants, (5 mm diameter, 10–13 mm

length; Sweden & Martina SpA, Due Carrare, Padua, Italy) were

placed immediately in the same surgical site (Figure 2) using a

device able to determine the torque insertion curve and insertion

torque value (peak of the curve, ITV) of the implant (SA-310 W&H

Elcomed implant units, W&H, Burmoos, Austria). Primary implant

stability following installation was confirmed using an Osstell®

Mentor device (Osstell, AB, Göteborg, Sweden). To adapt flaps for

primary intention, sutures 6.0 (Polynil, Sweden & Martina SpA,

Due Carrare, Padua, Italy) were used. After the surgery, a post-

F IGURE 1 (A) OSSIX™ Bone Sponge-like, porous, space-maintaining block. OSSIX™ Bone appears in the SEM images as an organized
honeycomb-like spongeous structure where small hydroxyapatite particles are randomly dispersed within and on the solid collagen wall structure
of the product. (B) �200; (C) �500; (D) �1000.
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operative periapical x-ray was performed to assess post-operative

placement.

2.5 | Post-surgical instructions

The patients received systemic antibiotic therapy (amoxycillin–

clavulanic acid 875 mg/125 mg) in tablet formulations, three times

daily for 4 days. All patients were instructed to take analgetic/anti-

inflammatory drugs only if needed.

The suture removal visit was scheduled 10–14 days after surgery

and in this circumstance, condition-specific health-related quality of

life (HRQL) and a VAS questionnaire based on a questionnaire from

Shugars and colleagues were used.22

2.6 | Clinical and radiographic measures

Resonance frequency analysis (RFA) values were performed using

the Osstell® Mentor device at implant placement and loading

(6 months) to determine the implant stability quotient (ISQ). The

ISQ was derived from the mean of two measurements: one bucco-

palatally from the buccal side and one mesiodistally from the

mesial side.

The formation of new bone was measured by changes in bone

height and volume, assessed by CBCT and x-ray before surgery and

after 12 months (Figures 3 and 4). Tridimensional reconstructions of

the sinus grafts were made using 3D software at https://www.slicer.

org/23 (3D Slicer, Harvard University, NIH) and a standard triangula-

tion language file (.stl) was created for each patient (Figure 5). More-

over, linear measurements of the graft were recorded for GH. Graft

volume was evaluated using computer-aided design (CAD) software

(Exocad, Gmbh, Darmstadt, Germany).

Bone density was assessed from preoperative (pristine bone) and

1-year (graft only) CBCT in Hounsfield units (HU) using RealGUIDE

5.0 software (3Diemme, Cantù, Italy). The following values of the

Hounsfield scale correspond to different densities: D4 >350 HU; D3

350–850 HU; D2 850–1250 HU; D1 >1250 HU.

Data were recorded and sent for statistical analysis.

2.7 | Statistical methods

Descriptive statistics are provided through mean, median, and stan-

dard deviation (SD) for continuous variables. For non-continuous cat-

egorical variables, frequencies and percentages were calculated. The

normality of variables distribution was evaluated by Shapiro–Wilk

test. The softwares used for the statistical analysis were GraphPad

Prism 5 for Windows (Version 5.03, GraphPad Software Inc.), and

Stata 17 (StataCorp LLC, Texas, USA).

Linear regression analysis was used to evaluate the effect of

bucco-palatal sinus dimension, residual ridge height, and length of the

implant protruding into the sinus (PIL), on the GH changes up to

1 year, and on the graft volume at 1 year. Time series statistics were

applied to evaluate the autocorrelation between the time lag and aug-

mented bone volume through time series analysis correlograms, in

order to determine if there was a significant trend toward resorption.

A correlogram (a graph of autocorrelations) with pointwise confidence

intervals based on Bartlett's formula for MA(q) processes is a com-

monly used tool to check randomness in a data set. If random, auto-

correlations should be near zero for any and all time-lag separations. If

non-random, then one or more of the autocorrelations will be signifi-

cantly non-zero.

3 | RESULTS

Results are summarized in Table 1. Twenty-four healthy adult patients

(12 male and 12 female, with a mean age of 55.2 ± 11.2) were

enrolled in the present study. Each patient received one implant. One

patient dropped out, due to circumstances unrelated to the study, and

the data was not included in the analysis. One implant failed after

F IGURE 2 Surgical sequence. (A) Crestal bone after flap elevation. (B) Elevation of the Schneiderian membrane with transcrestal access.
(C) Bone graft insertion. (D) Implant placement. (E) Second surgical stage to expose the implant and inserting the healing abutment. (F) Crown
positioning.
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6 months of follow-up. The reason for the failure could not be deter-

mined. The implant success rate in the study was 22 out of

23 implants (95.45%). All statistical analysis was performed on

22 implants/patients.

One intraoperative complication occurred, in a patient with a sinus

diameter (SD) of 13.3 mm. A perforation occurred during the detach-

ment of the Schneiderian membrane (prior to OSSIX™ Bone insertion)

and nasal bleeding for 1 day was observed. However, the tearing had

not affected the clinical success of the surgery. No post-surgical compli-

cations, such as infections or graft migration, were recorded.

Concerning the radiological analysis, the mean RBH measured at

baseline was 5.95 mm ± 2.24 (range 4.0–9.3 mm). The mean graft

volume measured comparing the preoperative versus 1-year follow-

up CBCT was 1085.8 ± 733.4 mm3 (range: 148.95–2704.55 mm3).

GH (total bone height � RBH) was measured in three different obser-

vation periods on periapical x-ray: immediately after surgery, at 6 and

12 months, the mean ± SD were respectively 7.24 ± 1.94; 6.57 ± 2.30;

5,46 ± 2.04 (range T0: 2.97–11,17 mm; range T6: 2.00–11.17 mm; range

T12: 1.67–9.67 mm) (Table 2). Implants were inserted with mean ITV

26.92 ± 18.86 N cm (range: 5–70 N cm). The mean ISQ measured imme-

diately after the implant placement was 62.19 ± 8.09 (range: 43.5–77).

A statistically significant increase was registered after 6 months, before

prosthetic placement (ISQ mean value ± SD: 76.91 ± 4.50) (range

64.5–82).

F IGURE 3 (A) Two illustrative CBCT cross-sectional slices taken from the same patient representing pre-op and 12 months post-op clinical
condition, underling the bone support gained with t-SFE. (B) X-rays immediately after surgery, 6 month post-op and 1-year follow-up. (C) 3D
reconstruction and measurement of the augmentation volume.
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The mean bone type density at baseline (pristine bone) was

468.52 ± 239.57 HU (range: 122–900 HU). The mean bone density of

the graft material after 12 months was 543.39 ± 219.94 HU (range:

27–938 HU).

There was a significant correlation between bucco-palatal dimen-

sion of the sinus and graft volume at 1-year follow-up (Figure 6). Nei-

ther bucco-palatal dimension nor RBH, had a significant effect on

change in GH, while PIL into the sinus showed a significant positive

correlation (p = 0.02 and p = 0.03 at 6 and 12 months, respectively)

(Figure 7). The correlograms indicated no significant correlation, which

means that there is no tendency for graft volume to increase or

decrease over time, therefore suggesting stability of the graft, at least

up to 1-year follow-up (Figure 8).

The analysis of the answers given to the HRQL survey (Figure 9),

revealed that 86% of patients had no chewing interference and 100%

were able to work. Ninety-five percent of patients never experienced

F IGURE 4 Linear measurements with 3shape software at 1 year follow up CBCT. Bone height was determined calculating the average of
three different measurements. The buccolingual diameter was measured at a distance of 10 mm from the margin of the bone crest.

F IGURE 5 3D reconstruction of the bone graft at 1 year follow up.
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bleeding or bruising. Regarding post-surgical pain management, 66%

of patients took only one ibuprofen tablet (within 24 h following the

surgery) and only 34% took two tablets in the days following surgery.

No patients felt the need to take additional analgesic tablets.

4 | DISCUSSION

In the present study, we showed the efficacy of OSSIX™ Bone as graft

material during t-SFA. In addition, we demonstrated a correlation

between total bone height (TBH), RBH, GH and bucco-palatal diame-

ter of the maxillary sinus at 10 mm from the bone crest at 0, 6, and

12 months.

In fact, a statistically significant positive linear correlation

between TBH and RBH was present. In contrast, when GH and RBH

were analyzed, a non-statistically significant negative linear correla-

tion was outlined. These findings are related to the surgical technique

and the use of a standardized amount of bone graft during the surger-

ies. In addition, when bucco-palatal diameter and GH or TBH were

considered, a non-statistically significant relation was observed. These

results contrast with the latest research on this topic which analyzes

the relationship between GH and sinus width, and reports a negative

correlation between these parameters.24 The results of the present

study may be related to the use of sinus mucosa elevators to detach

the periosteum and the Schneiderian membrane. This minimized the

risk of mucosal stretching/tearing, as may occur in complex scenarios

such as a large sinus or thin mucosa.

Several studies of the influence of different types of elevators on

t-SFA have indeed shown the important role of elevator design.25 Fur-

thermore, when the influence of PIL and GH was analyzed, it showed a

linear correlation, suggesting the ability of the protruding part of the

implant to assist in graft stabilization. Greater PIL directly influences the

initial graft volume, with less resorption at 12 months suggesting that

better bone support was achieved with higher PIL. Nonetheless, higher

TABLE 1 Study design and results.

Patients (n) 24

Gender (male/female) 12/12

Age (years old) 55.2 ± 11.2

Smokers (%) 12.5%

RBH (mm) 5.81 ± 2.20

Bucco-palatal diameter (mm) 12.73 ± 2.75

Graft height (mm) 7.24 ± 1.94

Total bone height at 12 months (mm) 11.38 ± 2.50

Bone density of the residual bone at baseline (HU) 468.52 ± 23957

Bone density of the graft at 12 months (HU) 54339 ± 219.94

TABLE 2 Parameters of linear regressions

Graft height 6-month Graft height 12-month Graft volume 12-month

Slope R2 p-value Slope R2 p-value Slope R2 p-value

Pre-op RBH �0.44 ± 0.21 0.19 0.05* �0.28 ± 0.19 0.10 0.16 �118.2 ± 67.68 0.13 0.10

Bucco-palatal diam �0.20 ± 0.18 0.06 0.30 0.11 ± 0.16 0.024 0.49 147.8 ± 49.38 0.31 0.007

Protruding implant length 0.70 ± 0.29 0.24 0.02* 0.60 ± 0.26 0.21 0.03* 37.63 ± 103.9 0.007 0.72

Note: Slope represents how much the y value changes when the x value changes by 1 unit and describes both the direction and the stepness of the line.

The coefficient of determination, R2, is the proportion of the variation in the dependent variable that is predictable from the independent variable, ranges

from 0 to 1. The p-value is widely used in statistical hypothesis testing, if the p-value is less than 0.05 that is taken to mean that the observed data is

sufficiently inconsistent with the null hypothesis for the null hypothesis to be rejected. The p-value helps to understand if the difference between the

observed and the hypothesized result is due to the randomness introduced by the sampling, or if this difference is statistically significant.

*Significantly different.

F IGURE 6 Linear relation
buccopalatal diameter and graft volume.
X-axis is the preoperative bucco-palatal
diameter in mm. The Y-axis is the graft
volume 12 months post in mm3. The line
indicates that there is significant relation
between BPD and graft volume that could
be related to the use of mucosa elevators.
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PIL can increase the risk of perforations and the optimal protrusion

length needs to be evaluated clinically. Long-term follow-up and histo-

logical examinations need to be performed to investigate the bone qual-

ity and stability of the apical part of the graft in association with PIL and

to assess the relationship between PIL and grafting procedures.

According to the literature, HA has the best volume stability over

time when compared with DPBM, DBBM or β-TCP. In fact, the

shrinkage rate of HA has been reported at 20%. DPBM has 40%,

DBBM 25% and β-TCP at least 50%. The resorption rate of OSSIX

bone in the present study was 19.7%, of the initial volume, which is

lower than the rate of most of the materials reported in the litera-

ture.21 Although shrinkage might include some discrepancy due to the

inaccuracy of the traditional periapical x-ray method. Resorption

occurred mainly in the last 6 months of the follow-up together with

bone maturation and remodeling, underlying the optimal biomechani-

cal stability of the graft in the first phase of the healing. The use of a

sponge-like graft may counteract the intra-sinus pressure produced

during respiration that affects the quantity and quality of newly

formed bone.26 The lack of increase or decrease in graft volume over

time to 1-year follow-up suggested stability of the graft, at least up to

1-year follow-up.

Only one case of membrane perforation was reported (4.5%)

which is lower than reported in recent studies (perforation of the

Schneiderian membrane during osteotomy is the most common com-

plication, with an incidence rate of around 20%–25%).27 The low rate

of postoperative complications might also be related to the sponge-

like consistency of the graft. In fact, this might help to reduce intra-

operative over-compression of the Schneiderian membrane. In addi-

tion, a dental operative microscope was used to directly check the

action of the sinus elevator on the Schneiderian membrane with bet-

ter feedback from the surgeon especially when the RBH was <5 mm.

Moreover, the use of the elevator plays an important role in increasing

the safety of the procedure by reducing the pressure on the mem-

brane and thus decreasing the complication rate.

At the same time, it can be speculated that the combination of

spongy material and intra-sinus elevators may suggest a crestal

approach also in the case of wide sinuses, with a large bucco-palatal

diameter. According to Lombardi and colleagues,24 sinus cavities with

an internal diameter wider than 13 mm should be treated with a lat-

eral approach. In fact, the complication rate in wide sinuses is rela-

tively higher than in cases with narrow sinuses28: 2.8% early implant

F IGURE 7 Linear relation graft height
(GH) and protruding implant length in the
sinus (PIL). X-axis is the protruding implant
length into the sinus in mm. The Y-axis is
the graft height after surgery (blue),
6 months follow-up (orange) and 1 year
follow-up (gray) in mm. The tree lines
indicate that there is a significant relation
between PIL and GH.

F IGURE 8 Time series analysis correlograms illustrating serial
correlation (autocorrelation) in data that changes over time. The gray
shaded area is 95% confidence interval band. The dots represent the
autocorrelation between the time lag and the autocorrelation of
augmented bone volume. X-axis is the time lag over a period of
12 months. The Y-axis gives the values between +1 and �1. The

values close to +1 indicate clustering while values close to �1
indicate dispersion. This set of data likely has no significant
correlation which indicates that as the time passes there is no
significant gain in volume. If the data was significant, there would be a
pattern in autocorrelation (ie, consistent upward or downward pattern
as you travel across the X-axis).
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failure, 7.2% membrane perforation, 0.9% acute sinusitis, 0.7%

implant displacement into the sinus cavity, 0.2% oro-antral fistula, all

of which significantly associated with the presence of large sinus cavi-

ties. In contrast to lateral SFA, post-operative symptoms (eg, swelling,

bleeding) are lower in frequency and intensity in crestal SFA

approaches. The minimal discomfort, pain and other associated symp-

toms experienced by the patients in the present study were demon-

strated by the low intake of painkillers, which seems to be lower than

that associated with lateral SFA.29

In the present study, 10 of 22 wide sinuses were treated, and

only in one case, with a SD of 13.3 mm did a perforation occur, with

no further clinical complications. As OSSIX™ Bone is an ossifying col-

lagen sponge with no product particle migration,17 its use was likely

particularly helpful to prevent graft material dispersion in the sinus

cavity of this patient. It could be also speculated that spongy materials

may facilitate the membrane perforation.

The ISQ value and bone hardness (bone type density) were found

to significantly increase over time. While this may be due to de novo

bone formation, confirmatory clinical studies with histological analysis

are necessary. Although no histological analysis was carried out in this

study and the number of patients was limited, the results showed that

OSSIX™ Bone could be considered to be a clinically useful material for

use in t-SFA.

The minimal discomfort, pain and other associated symptoms

experienced by the patients in the present study were demonstrated

by the low intake of painkillers, which seems to be lower than that

associated with lateral SFA.28

5 | CONCLUSIONS

Within the limitations of the present study, t-SFA is confirmed to be a

less invasive method, less painful and with milder postoperative

symptoms than lateral SFA. In addition, only one perforation was

reported, in which there was no migration of the study material.

In conclusion OSSIX™ Bone, in combination with endosinusal ele-

vators, could be considered as a suitable material for t-SFA due to its

good outcomes in promoting the formation of new bone.
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