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The osseodensification (OD) technique differs from conventional milling for dental implant installation in that it preserves the
prepared bone and compacts it toward the apex and lateral walls of the socket, resulting in bone compaction. By enabling
autografting, bone expansion, and high implant insertion torques, OD has become an increasingly popular option. The aim of this
clinical case report is to demonstrate the predictability of combining OD with guided bone and tissue regeneration (GBR/GTR)
techniques for bone expansion in the maxilla with reduced thickness, while avoiding other reconstructive surgeries. The report
presents the treatment of a 32-year-old female patient who had cosmetic concerns regarding the anterior maxillary region. The
patient was using an adhesive prosthesis with pontic on tooth 13 fixed between teeth 12 and 14. After the case was planned, it was
decided that bone expansion in the region would be performed using the OD technique. The implant installation (AR
Torque, 3 5 × 11 5mm, Conexão®) and guided bone regeneration (GBR) were done with the assistance of L-PRF (Stick Bone,
associated with L-PRF membrane). Following the osseointegration period, a provisional resin crown was fabricated, and a collagen
matrix membrane (Mucoderm®) was used to increase vestibular soft tissue volume and shape the patient’s gingival profile. After a
period of 120 days, the final crown was created and observed for a span of 5 years. The results showed stability of the case along
with maintaining its esthetic and satisfactory function. The use of the osseodensification technique coupled with a connective tissue
graft substitute has been anticipated for a long time. It has proven to be an excellent alternative to autogenous grafts.

1. Introduction

Throughout the evolution of implantology, various methods
have been developed to enhance stability between the alveo-

lar bone and dental implants, which is a crucial factor for
treatment success [1]. New techniques have been proposed,
researched, and refined with the goal of simplifying surgical
procedures and boosting predictability [2].
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Several factors are known to ensure successful biome-
chanical fixation of dental implants in the alveolar bone,
including primary and secondary stability, osseointegration
[3], implant thread geometry, and type [4]. Another critical
factor to consider is the bone milling technique, which can
vary, with various techniques proposed to improve bone/
implant fixation, particularly in bone types III and IV [5].

The conventional milling technique is widely utilized for
cutting and removing bone tissue during drilling in order to
create a receptor socket, with the primary objective of facil-
itating the installation of larger diameter implants in osteot-
omy spaces that have smaller diameters. This technique
enhances the insertion torque [1]. Huwais in 2013 [6] devel-
oped the osseodensification (OD) technique by utilizing spe-
cialized drills to allow the cut bone to be returned to the apex
and lateral walls of the prepared socket. This technique pro-
vides improved results compared to traditional techniques.
OD allows for autografting to take place on the surface of
the entire preparation region during bone compaction, as a
result of not removing bone tissue [7].

Studies have shown that osseodensification (OD)
improves primary stability, leading to greater bone density
compared to conventional techniques [7]. This provides a
better implant installation environment for regions with
lower bone quality [8] and results in less invasive surgeries
and better postoperative recovery [9].

It is widely known that tension between the bone and
implant is necessary for bone remodeling to begin [10].
Cases performed using the OD technique resulted in higher
tension in the surrounding bone, which facilitated the emer-
gence of microcracks beneficial for bone remodeling [11].
This process is vital for successful osseointegration; however,
excessive tension should be avoided as it can surpass normal
microcrack formation, which can lead to decrease in the
bone/implant connection [10].

A frequent challenge in dental implant rehabilitation is
the absence of buccal bone, which can detrimentally impact
the esthetic and functional outcomes achieved over the long
run. Studies [11] have recently shown that a minimum gap
of 2mm between the buccal bone and the implant is neces-
sary for enhanced predictability in this form of treatment.

Bearing in mind that in implant rehabilitation, attention
should be paid to the various previously mentioned points
while avoiding excessive interventions; the objective of this
clinical case report was to demonstrate to the implant dentist
the predictability of associating OD with guided bone and
tissue regeneration (GBR/GTR) techniques for bone expan-
sion in the maxilla with reduced thickness, thus avoiding
other reconstructive surgeries.

2. Case Presentation

This case report follows the clinical case reporting guideline
(CARE) [12], and the patient provided written informed
consent for publication of this case report.

A 32-year-old woman sought dental care at a private
clinic in Itatiba, SP, with esthetic concerns in the anterior
region of her maxilla. The patient utilized an adhesive pros-
thesis for tooth 13, affixed to teeth 12 and 14, which had

become loose at the time of assessment (Figures 1 and 2).
Upon examination, the patient revealed that the dental pro-
fessional had previously pursued implant surgery in the area
when the adhesive prosthesis was initially placed. However,
there was insufficient bone for the procedure to proceed as
planned.

After analyzing the computed tomography and clinical
examination, it was observed that the thickness of the alveo-
lar bone was inadequate (Figure 3), and there was a reduc-
tion in the volume of vestibular soft tissue. Therefore, the
proposed planning was to carry out a bone expansion during
the first surgical stage, followed by guided bone regeneration
aimed at ensuring that the implant is at least 2mm away
from the vestibular wall [13]. In the second surgical stage,
guided tissue regeneration was carried out using a collagen
matrix membrane (Mucoderm®) [14].

Before the surgery, the patient received orally adminis-
tered amoxicillin 2 g and Decadron 4mg one hour prior to
the surgical procedure. Intraoral asepsis was performed with
5ml of 0.12% aqueous chlorhexidine, and extraoral asepsis
was performed with 2% aqueous chlorhexidine before the
surgical procedure. The injection of local anesthesia was
4% articaine hydrochloride with epinephrine 1 : 100,000
(Articaine 100-DFL®) administered through the terminal
infiltrative technique in the designated area.

A scalpel was employed to execute an incision at the cen-
tral margin of element 13, accompanied by relieving sulcular
incisions, resulting in the propagation of the flap along the
buccal and palatal areas (Figure 4). The OD technique was
used in the region with a broad view, employing Versah Burs
drills. Initially, the pilot drill was utilized solely to rupture
the cortical bone in a clockwise rotation with 800 rpm and
ample irrigation. After this stage, the parallelometer was uti-
lized to evaluate the three-dimensional position of the prep-
aration (Figure 5). Drills 1.8, 2.3, and 3.0 were utilized in a
counterclockwise direction at a speed of 1200 rpm with plen-
tiful irrigation and at a depth of 11.5mm. The objective was
to compress the alveolar bone against the walls to expand the
surgical socket instead (Figures 6 and 7).

After completing the surgical preparation, the Conexão®
implant Morse cone (AR Torque), measuring 3.5mm in
diameter and 11.5mm in height, was inserted using a surgi-
cal contra-angle. The implant was secured to achieve a tor-
que of 20N/cm with the aid of a ratchet and finished at a
position 2mm below the bone surface with a torque of
45N/cm, in accordance with the initial plan (Figure 8).
Finally, a 2mm cover screw was placed at the end of the
implant procedure.

After implant placement, guided bone regeneration
(GBR) was performed using the Stick Bone technique along
with the leukocyte and platelet-rich fibrin (L-PRF) mem-
brane [15]. The initial step involved blood collection from
the patient, followed by a combination of Bio-Oss® and
fibrin membrane [16]. The membrane was obtained through
vitropressure applied to the collected and centrifuged blood
material, resulting in bone substitute hydration and cluster
formation [15]. The vestibular region was decorticalized
via small perforations using a 1mm carbide spherical drill
(Angelus®) to nourish the graft material. Subsequently, the
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Stick Bone was positioned along the vestibular wall to
increase bone volume (Figure 9). The Choukroun technique
[17] was employed, and the resulting membranes were
superimposed onto the graft and implant materials to pro-
vide protection (Figures 10 and 11).

The flap was repositioned in a coronal direction over the
membranes to begin suturing. To ensure the success of GBR,
closing the flap in the first intention was crucial. To achieve

Figure 1: Initial clinical frontal image of the case.

Figure 2: Initial clinical lateral image of the case.

Figure 3: Tomographic section of element 13. It is noted that the
thickness is insufficient to install the implant in an adequate
position.

Figure 4: Flap created before the start of the osseodensification
technique. Note the buccal bone bulging.

Figure 5: Three-dimensional assessment of surgical preparation.

Figure 6: Surgical aspect of the osseodensification technique after
the second milling session.

Figure 7: Surgical aspect after the osseodensification technique.
Note the characteristic of the condensed bone against the walls of
the preparation.

Figure 8: Implant installed 2mm infra bone, with primary stability
of 45N/cm.
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this, it was imperative to separate the periosteum under the
flap using a 15C scalpel blade to release the tissue [18]. After
ensuring that the tissue was free from tension, we used silk
threads (Ethicon 4.0, needle 17 cm, and reverse cut 3/8,
Johnson & Johnson®) to perform a suture with simple
stitches, coapting the borderlines in the first intention
(Figure 12).

Following the procedure, the patient was directed to take
amoxicillin 500mg every 8 hours for 7 days, Decadron 4mg
every 12 hours for 2 days, and paracetamol 750mg every 6
hours for 3 days. Ten days after the surgical procedure, the
stitches were removed, and good tissue healing was observed
clinically.

After completing the required 90-day osseointegration
period for the implant [19], the patient progressed to the
prosthetic phase of treatment. During this stage, the implant

was surgically reopened under anesthesia in the area of ele-
ment 13 (4% articaine hydrochloride with epinephrine
1 : 100,000, Articaine 100-DFL®). After administering anes-
thesia, a 15C scalpel blade was used to make an incision over
the implant area. Following the location of the cover screw,
it was removed using the 0.9 key from the Conexão® pros-
thetic kit. A temporary abutment from Conexão® was then
placed on the implant, and a faceted stock tooth was cap-
tured using flow resin. After the provisional was polished
and completed, the crown was affixed to the implant using
a 20N/cm torque as per planning. To gain soft tissue vestib-
ular volume without invasive patient surgery, a type I/III
natural collagen matrix membrane derived from porcine
dermis (Mucoderm®) was installed subsequent to the provi-
sional crown installation. The area where the temporary
crown was installed was opened up, using the same local
anesthetic approach, followed by a relaxing incision made
at the distal region of element 14, extending to the distal
region of element 12. Mucoderm® was then positioned after
flap detachment and hydrated in saline solution for 30
minutes. For stabilization, it was sutured with reabsorbable
thread (Vicryl 4.0, 17 cm needle, and 3/8 reverse cut, Johnson
& Johnson®) in a simple stitch. After securing the membrane
over the flap, it was moved coronally and sutured according
to the manufacturer’s instructions [14], with nonresorbable
stitches being removed within 10 days (Figure 13). The patient
reported no postoperative symptoms.

Four months after provisional crown installation, the
definitive crown was created. A 3 5 × 6mm abutment from
Conexão® company designed for a cemented prosthesis
was installed with a torque of 32N. A provisional crown
was then relined over it. Following this, open-mold transfer
molding was performed. Silicone was used to make the mold
in a single step. After preparing the infrastructure, the metal
coping was tested before the porcelain was applied. Lastly,
the porcelain was taken for testing. After confirming its ade-
quacy, the piece was glazed and installed beneath the abut-
ment using zinc phosphate cementation.

Annual follow-up procedures were carried out upon case
completion. In the fifth year of follow-up, a computed
tomography scan was requested to evaluate bone volume
in the vestibular region. Upon analysis of the tomographic
examination, it was observed that the implant remained
completely encased by bone tissue with vestibular and

Figure 9: Guided bone regeneration (Stick Bone), to increase bone
volume.

Figure 10: Lateral view of the installation of L-PRF membranes.

Figure 11: Occlusal view of the installation of L-PRF membranes.
It is noted that this involved all the graft material and the implant.

Figure 12: Closure of the surgical wound in first intention. It is
noted that the flap was closed without tension, an important
factor to avoid suture dehiscence.
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lingual surrounding walls preserved (Figure 14). Figures 15–
17 depict soft tissue stability 5 years after the follow-up.

3. Discussion

High primary stability has been shown to be significant
according to the literature [10]. The osseodensification tech-
nique enables greater predictability of primary stability,
leading to higher insertion torques during implant installa-
tion [7]. This can be achieved without prior grafts, resulting
in more conservative treatments [20]. The OD technique
differs from the conventional technique in that it does not
extract bone tissue. Instead, it compresses and grafts
particles of the bone tissue, which gives the implant greater
stability. This is achieved by employing a hydrodynamic
bone preparation, where the serum creates pressure through
the movement of the medullary bone portion. As a result,
this causes changes in its density, and the desired expansion
of the tissue occurs [1–7]. In the 2017 study conducted by
Huwais and Meyer [2], the OD technique resulted in
increased implant insertion torque. This differs from the
average primary stability of 25N/cm found in literature sur-
rounding the conventional technique. The OD technique
demonstrated an ability to generate an average torque of
45N/cm, deemed the gold standard, and enable immediate
loading [2].

Regarding bone expansion conducted through osseoden-
sification, studies like the one conducted by Comuzzi et al. in
2020 [4] exhibit that this technique facilitates predictable
expansion of alveolar bone and enhances implant insertion
torque in contrast to bone expansion with conventional
expanders [21]. These findings support the aforementioned
case report, demonstrating bone expansion throughout all
thirds of the operative region (Table 1). In the presented
case, the implant could not have been installed in the ideal
position due to the limited bone. However, by using the
osseodensification technique, which condenses the bone on
the walls of the alveolus without removing them, it was pos-
sible to achieve the appropriate bone thickness for implant
placement. This facilitated the optimal placement of the
implant without necessitating invasive bone grafting proce-
dures, such as autogenous blocks, which are considered the

Figure 13: Immediate soft tissue stability was obtained after guided
tissue regeneration within the sutures. Note the difference between
resorbable and nonresorbable sutures and the characteristics of the
provisional post before receiving the immediate crown. The crown
was removed temporarily to analyze the characteristics of the
provisional abutment.

Figure 14: Computed tomography after 5 years of follow-up. It is
noted that the buccal and palatal walls were maintained after
expansion.

Figure 15: Frontal view of the stability of crown in position after
5 years of follow-up. Note the stability of the peri-implant soft
tissue.

Figure 16: Lateral view of the stability of crown in position after
5 years of follow-up. Note the stability of the peri-implant soft
tissue.

Figure 17: Occlusal view of the stability of crown in position
after 5 years of follow-up. Note the stability of the peri-implant
soft tissue.
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gold standard for this type of case [22]. This phenomenon
arises due to osteodistraction permitting the compression
of the alveolar bone against the lateral walls, thereby pro-
moting both expansion and condensation of the bone
tissue, leading to increased insertion torque [2, 10–14].

Despite the favorable outcomes reported in this case study,
clinical examination remains crucial when planning for perfo-
rations. The choice of osseodensification technique is directly
influenced by the bone type, surgical objective, and region of
operation. This is because the milling cutters in this system
can be used in two ways: densifying (counterclockwise) or cut-
ting (clockwise) [2]. It is important to note that the aforemen-
tioned factors play a significant role in the selection process.

The effective management of peri-implant tissue was a
crucial issue in this clinical case. To ensure positive outcomes,
recent studies [23, 24] highlight the significance of having ker-
atinized tissue around the implant for long-term success,
resulting in satisfactory pink esthetics at the site [4]. The
autogenous connective tissue graft technique represents the
gold standard for soft tissue gain, despite its known drawbacks
such as a painful postoperative period at the donor site and the
requirement for a highly skilled surgeon due to the technique’s
high surgical complexity [25]. To decrease the considerable
morbidity associated with this procedure, we opted for the
use of a collagen matrix membrane derived from pigs, which
has shown to yield satisfactory and stable outcomes for up to
a year [25]. Comparable findings were reported by Papi and
Pompa [26], in which the soft tissue remained stable for a
period of 12 months, thus indicating the practicality of
substituting with this type of material.

What sets this study apart is the application of a combi-
nation of techniques for regenerating hard and soft tissue,
specifically OD and the utilization of Mucoderm®, with a
follow-up period of 5 years. These isolated techniques enable
more conservative procedures without the necessity of
autogenous grafts, which were the only feasible option previ-
ously [27]. Using both techniques in this clinical case at
appropriate times yielded predictable and stable results, with
reduced morbidity. These findings support current literature
[28–30], making it a viable alternative for complex cases.

4. Conclusion

Based on the presented clinical case report, it can be con-
cluded that osseodensification, when used in combination

with a xenogeneic matrix as a replacement for connective
tissue grafts, provides a feasible and durable alternative to
autogenous grafts in cases where it is appropriately sched-
uled and indicated.

Data Availability

The data is available upon corresponding author’s request.
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Written informed consent was obtained from the patient to
publish the case report and images.
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