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narrow alveolar ridges. Recently, the osseodensification technique has been suggested as a re-

liable technique to expand narrow alveolar ridges with effective width gain and as little surgi-

|@ ® cal operating time as possible. The current study aimed to compare osseodensification and

screw expansion in terms of clinical width gain and operating time. Materials and methods:
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thors. Submitted for possible Forty implant osteotomies were performed in deficient horizontal alveolar ridges (3-5 mm). A
open access publication under total of 19 patients aged 21-59 years were randomized into two groups: the screw expansion
the terms and conditions of the group, which involved 20 osteotomies performed by screw expander drills, and osseodensifi-
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6i1.3589 sessed. Results: Before expansion, the mean alveolar ridge width was 4.20 + 0.71 mm in the

cation group, which comprised 20 osteotomies achieved by osseodensification drilling tech-

intervals (before implant osteotomy and after implant osteotomy), and operating time was as-

osseodensification group and 4.52 + 0.53 mm in the screw-expansion group. No statistically
significant difference in alveolar bone width before expansion was found between the groups
(P>0.05). After the expansion of the alveolar ridge with osseodensification or screw expansion
techniques, the average ridge width was 548 + 0.57 mm in the osseodensification group and
5.71 + 0.53 mm in the screw-expansion group. Difference in width gain postoperatively be-
tween the groups was 0.09 mm, which was not statistically significant (P > 0.05). According to
operating time, osseodensification consumed 6.21 + 0.55 minutes, and screw expansion re-
quired 16.32 + 0.60 minutes for a single implant with a significant difference between the
groups (P <0.0001). Conclusion: Alveolar bone expansion by osseodensification showed com-
parable width gain and less surgical operating time compared with expansion by screw ex-
pansion technique.
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Introduction

Alveolar ridge resorption following tooth extraction limits implant placement under conventional
methods. After tooth extraction, a variety of events occur and cause changes in alveolar ridge dimensions,

such as decreases in alveolar crest width and height ®. Up to 50% of the total alveolar bone volume is lost
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during the early stages of repair @. In general, 3.79 mm horizontal and 1.24 mm vertical bone resorption

occur in the first 6 months after tooth extraction ®.

Bone augmentation is necessary during ridge resorption because it ensures sufficient bone volume, pro-
vides patients with appropriate inter-arch proportions, and ensures a positive esthetic result ®. To obtain
a sufficient ridge volume for implant insertion and prosthodontic rehabilitation, numerous reconstruction
methods have been proposed to augment horizontal alveolar bone dimensions, including osteotome ex-
pansion, ridge splitting, distraction osteogenesis, and guided bone regeneration ¢-%. Most of these meth-
ods have success rates of less than 100%, waiting periods of 6—-12 months, greater morbidity, and high
treatment costs and require a second operation site ©). To increase the bone volume and the simultaneous
installation of implants, bone augmentation can be performed by alveolar ridge expansion approach uti-

lizing screw expansion (SE) or osseodensification (OD) (1010,

Siddiqui and Sosovicka conducted research on the use of SE with specific condensing burs for lateraliza-
tion and compaction of bone while simultaneously inserting dental implants (9. SE has the potential to
accomplish a wide range of objectives, including simultaneous implant insertion, reduced treatment time,
and the elimination of the need for bone grafting ». When placing implants in patients with jaw bone
resorption, nontraumatic bone expansion with screws of increasing diameter is a straightforward and ef-

fective procedure (19

Huwais () was the first who proposed the OD technique, which involves utilizing burs that assist in den-
sifying bone while creating an osteotomy, widening narrow alveolar ridges without dehiscence or fenes-
tration, permitting simultaneous installation of dental implants, and lifting maxillary sinus floor without
perforation (1519, These burs have the same benefits as drills and osteotomes in terms of increased speed
and tactile sensitivity with minimal heat generation, which help in the preservation of healthy bone and
improvement of implant osseointegration (7. The use of OD in implant site preparation effectively in-
creases the size of the alveolar bone, which in turn can be used instead of bone grafts in augmentation
surgery (8. OD improves ridge thickness because of bone expansion and few buccal bone defects follow-
ing implant placement (1; a high degree of expansion is observed at the crest in thin ridges with sufficient

trabecular bone volume @9,

Studies that compare OD and SE techniques in terms of bone width gain and operating time are limited.
Therefore, this study aimed to compare OD and SE techniques with regard to bone width gain and oper-
ating time to determine which method is better. The hypothesis was that OD would accomplish equal

ridge expansion compared with manual screw expander drills.
Materials and methods

The research was conducted at the Implantology Unit/Department of Oral and Maxillofacial Sur-
gery, Dental College Teaching Hospital, University of Baghdad, Iraq, from December 2021 to July 2022.
Inclusion criteria included patients aged >18 years without any systemic disease and local pathological
lesion and with fair-to-good oral hygiene and healed planned implant insertion sites at least 6 months
after tooth extraction. A >2 mm trabecular bone core and trabecular/cortical bone ratio 21/1 were needed
to achieve a predictable plastic bone expansion. Exclusion criteria included medically compromised pa-

tients; jaw regions with high bone densities (D1 and D2) according to Misch bone classification based on
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cone beam computed tomography (CBCT) findings ®; parafunctional habits, such as severe bruxism and

clenching; heavy smoking (>20 cigarettes daily); and alcohol abuse.

Detailed previous medical and dental histories were obtained from every patient by special forms of case
sheets. A CBCT was obtained for each patient to measure alveolar ridge width and height. The study
received approval from the institutional research ethics committee (reference number 410121), and all pa-

tients provided informed consent prior to the initiation of treatment.
Study design and sample preparation

In the present study, 19 patients received 40 implants. Fifteen implant osteotomies were accomplished for
seven males, and 25 osteotomies for 12 females. A random allocation sequence for the groups was created
using GraphPad Prism 9 software. The list of randomized sequences and the timing of enrolment were
used to divide the patients into two groups. The whole sample was divided into SE group, which consisted
of 20 implant sites after alveolar bone expansion with threaded screw expander drills (ORANGE, Houston,
Texas, USA), and the OD group, which consisted of 20 implant sites after alveolar bone expansion utilizing
Densah burs (Versah Co, Jackson, Mississippi, USA).

Surgical procedure

Preoperative antibiotics composed of 1000 mg of amoxicillin + clavulanate potassium or 600 mg clindamy-
cin capsule was prescribed to each patient one hour before surgery to prevent suspected post-operative
infection @122, Before surgery, the patients were instructed to gargle 0.12% chlorhexidine mouthwash for

about a minute. Then, a gauze soaked in povidone—iodine solution was used to scrub the perioral area.

All procedures were performed after administering local anesthesia via buccal and lingual infiltration of
lidocaine hydrochloride (2%) with epinephrine (1:80,000) at the intended surgical site. A three-sided mu-

coperiosteal flap was reflected.

Exposed alveolar ridge and the crest width was measured before implant site preparation. A bone caliper
was applied to the exposed alveolar ridge 1 mm below the crest, and the value was recorded, as illustrated

in Figure 1.

Figure 1: Alveolar ridge width measurement

before implant site preparation.

SE group: A pilot drill of the ORANGE bone expanders kit with a 2 mm diameter and an angled handpiece
rotating at 800 rpm was used. After the required length was achieved with the pilot drill, the first screw

expander, a manual expander with a 2.5 mm diameter, was used with the ratchet included in the kit. Every
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two turns, a 20-30-second pause was required to enable the bone to adapt to the applied stress and expand
in a controlled manner. To prevent hesitant expansion that can compromise the cortical plate, the screw
expander was rotated counterclockwise upon encountering significant resistance, removed for 20 seconds,
and then reinserted under saline irrigation. The first expander remained in position for approximately one
minute after reaching the desired length. The expander was removed, and the next one was placed in the
same manner until the desired diameter was reached, accommodating a dental implant of the required

dimensions, as indicated in Figure 2.

Figure 2: Bone expander used manually in sequential

o
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OD group: A pilot Densah® drill (1.7 mm) was inserted into the desired depth in a clockwise drill speed

manner.

of 800 rpm with copious normal saline irrigation. According to the instruction for ridge expansion pro-
vided by Versah, the implant diameter was selected to be the same as or slightly larger than the initial
ridge width (up to 0.7 mm larger) according to CBCT and confirmed by clinical measurement after flap
reflection. Implant site preparation with Denash burs was carried out in counterclockwise densifying
mode via sequential incremental drilling (counterclockwise drill speed 800 rpm) with copious normal sa-
line irrigation, as illustrated in Figure 3. The final drill diameter was 0.1-0.2 mm less than the implant

diameter.

Figure 3: Drilling with Densah burs in counter clock-

wise rotation.

After implant site preparation, alveolar ridge width was measured 1 mm below the crest for each group
to determine the degree of ridge expansion. Time was measured with a digital stopwatch from the first
perforation of the cortical bone with a pilot drill until the implant with a 3.5 mm diameter was finally
inserted. Time measurements were recorded in minutes. Measured times included the time required to
change the drills and time needed to remove the drill from the osteotomy site for each implant site. The

drilling protocol required for implant site preparation (e.g., 3.5 mm diameter) was performed according
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to the suggestions of the manufacturer. However, it was not equal in the two surgical kits. For the SE kit,

only four drills were used, whereas for the OD kit, four to six drills were needed to prepare the site.

Statistical analysis

Statistical analysis was performed using GraphPad Prism. Descriptive statistical analysis included calcu-
lation of mean, standard deviation, and confidence interval (mean 95% CI). Unpaired t-test was used to
estimate differences in alveolar ridge width before preparation and the amount of width gain between the
groups. Paired t-test was used to assess difference between ridge width before preparation and ridge
width after preparation according to the expansion technique. Unpaired t-test was used to assess the sta-

tistical significance of the operating time for both groups.

Results

A total of 19 patients, 12 females and 7 males, with an age range of 22-59 and a mean + standard
deviation age of 45.37 + 11 participated in this study. Before the expansion, the mean alveolar ridge width
was 4.20 £ 0.71 mm (OD) and 4.52 + 0.53 mm (SE). No statistically significant difference in alveolar bone
width before expansion was found between the two groups (P > 0.05). A nonsignificant difference in the
preoperative bone density of the proposed implant site was found between the groups (P = 0.932), and the
means of the SE and OD groups preoperative bone density were 435.2 + 174.4 and 430.3 + 148 HU, respec-
tively. After the expansion of the alveolar ridge with OD or SE, the average ridge width at 1 mm below
the crest was 5.48 + 0.57 mm (OD) and 5.71 + 0.53 mm (SE). The difference between the preoperative alve-
olar ridge width and postoperative alveolar ridge width was statistically significant for both groups (P <
0.05), as shown in Table 1.

Table 1: Difference between the preoperative and postoperative of the residual alveolar ridge width.

Technique Ridge width Mean + SD P-value (0.05)
(mm)
oD Ridge width preoperatively 4.20£0.71 <0.0001* [S]
Ridge width postoperatively 5.48 £ 0.57
SE Ridge width preoperatively 4.52 +£0.53 <0.0001* [S]
Ridge width postoperatively 5.71+0.53

OD = Osseodensification, SE = Screw expander, * = paired t test, S = Significant

The mean + standard deviation width gain at 1 mm below the alveolar ridge crest was 1.28 + 0.64 mm for
the OD group and 1.19 + 0.56 mm for the SE group. The difference in width gain between the groups was
not statistically significant (P > 0.05), as shown in Table (2).

Table 2: Alveolar ridge width preoperatively and width gain postoperatively in osseodensification and

screw expansion groups.

Group Alveolar ridge width Alveolar ridge width Width gain (mm)
preoperatively (mm) postoperatively (mm)
oD 420+0.71 5.48 £ 0.57 1.28 + 0.64
SE 4.52 +0.53 5.71+0.53 1.19 + 0.56
P =0.414*
Total 4.36 +0.62 5.59 £ 0.55 1.23 + 0.60

OD = Osseodensification, SE = Screw expanders, * = Unpaired t test.
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According to the duration of operating time, there was a high significant difference in operation time
consuming between the SE and OD groups (P < 0.0001) for a single implant. The mean time consumed by

OD was 6.21 + 0.55 min, and the mean of operating time by SE was 16.32 + 0.60 min, as shown in Table (3).

Table 3: Time of surgical operation for osseodensification and screw expansion.

Surgical time (minutes)
Group Mean SD 95% CI P-value
OD 6.21 0.55

-10.48 to -9.73  <0.0001"
SE 16.32 0.60

OD = Osseodensification, SE = Screw expanders, * = Unpaired t test.

Discussion

In this study, SE and OD resulted in the efficient expansion of narrow alveolar ridges with adequate
trabecular bone and low density (D3 and D4) and simultaneous implant placement. The mean bone width
gained by SE was 1.19 mm; this technique significantly increased the width of the alveolar crest from about
4.52 mm to 5.71 mm during implant site preparation; this result was consistent with the results of most
studies on the use of SE. Cortes and Cortes gained 2.5 mm in ridge width after treating 21 patients with
bone screws and immediate implant placement; they reported that atraumatic bone expansion with screws
of increasing diameter can be used as a straightforward and practical procedure to insert implants for
cases with jawbone resorption (3. Mazzocco et al. reported that 1.5 mm horizontal bone gain was meas-
ured on an axial computed tomography at 2 mm below the crest when they used motorized screw ex-
panders in narrow alveolar ridge with a bone crest thickness between 3 and 5 mm @3, Furthermore, Chan
et al. observed a mean width gain of 2 mm at the occlusal point and 0.79 mm apical to the crest after the
restoration of 11 maxillae with 20 implants placed simultaneously with the expander technique 4. More-
over, in a related clinical study, M Abdulrahman and A Hassan observed a significant bone width gain

with the use of screw expanders; the mean bone gain was 1.79 mm @.

In the OD group; the average amount of bone width gained by OD was 1.28 mm (1 mm below the crest).
It significantly increased the width of the alveolar crest from about 4.20 mm to 5.48 mm during implant
site preparation without causing dehiscence or fenestration in the alveolar bone. This result was in line
with the results of most studies that utilized the OD technique. After placing 20 implants in the iliac crests
of two animals, Trisi et al. observed a 30% expansion in the width of the iliac ridge and an increase in the
percentage of bone volume as compared with those observed after standard drilling 9. Gaspar et al. used
OD for implant site preparation in maxillary alveolar ridges with decreased width ranging from 3.2 mm
to 5.1 mm, which was consistent with the findings of the current study; according to the findings, the
expansion amount varied between 1.1 and 2.4 mm, and thin ridges showed a higher degree of expansion
than thicker ones ®. Yeh et al. reported significant bone width gain at 1 mm below the crest after expan-
sion with OD, and the mean width gain was 0.75 + 0.22 mm ©®. Furthermore, Salman and Bede concluded
that OD permits the expansion of alveolar ridges; they stated that the mean coronal width significantly
increased from 4 mm to 5.3 mm after utilizing the OD, and the mean expansion was 1.29 mm; these find-

ings concur with the findings of the conducted study 9. The difference in average width gain among

39



J. Bagh. Coll. Dent. Vol.36, No.1 2024. Tofan et al

studies can be due to a number of variables, such as the point at which the width was measured, the bone

density, the jaw included in the study, and the method used in measuring width.

In the present study, increase in alveolar ridge thickness after site preparation was significant in each
group. The difference in width gain after ridge expansion by SE or OD was not statistically significant (P
=(0.414). These findings coincided indirectly with those of other studies. Kao and Fiorellini compared ridge
expansion by screw expanders with ridge splitting on swine cadavers; they observed no statistically sig-
nificant difference between the two methods in terms of crestal width gain. The average crestal width gain
with screw expanders was 1.92 + 0.61 mm @. Tian et al. compared OD and conventional osteotome tech-
nique in porcine models with a horizontally atrophic ridge; they reported no statistically significant dif-
ference in the degree of ridge expansion between two groups . By contrast, this study was inconsistent
with a study published by Abdel-Rahman et al., who observed that OD produced significant expansion
at the occlusal level in comparison with the conventional expander technique; the mean bone width gain

was 1.86 and 1.03 mm, respectively ¢V,

According to operating time, the mean operating times of SE and OD were 16.32 and 6.21 minutes. SE
consumed much more time than the OD technique (P =0.0001) because each screw expander is left in place
for one minute when it reaches the desired length; it is also unhandled for 20-30 seconds when resistance
is encountered in each half twist. In an ex vivo study, Bhargava et al. observed that the OD technique takes
less surgical operation time than using compressive osteotomes and piezoelectric devices ©?. The duration
of the drilling procedure showed a direct correlation with the amount of frictional heat generated. Eriks-
son and Albrektsson @ indicated that subjecting bone to a temperature of 47 °C for 5 minutes results in a
significant level of bone resorption (approximately 20%) over a 30-day period. This effect was associated
with the infiltration of fat cells and limited osteogenic activity. A short operating time may be beneficial

to reducing fear and anxiety among patients (4 3.
Conclusion

The main limitation of this study is its small sample size. The OD technique is comparable to the SE
technique according to the results of ridge width gain assessment. The former requires less operating time

than the latter.

Conflict of interest

The authors have no conflicts of interest to declare.
Author contributions

All authors contributed to the study conception and design. Material preparation, data collection and
analysis were performed by [Nawfal Hasan Tofan] and [Ali H. Abbas Al-Hussaini]. The first draft of the
manuscript was written by [Nawfal Hasan Tofan] and all authors commented on previous versions of the

manuscript. All authors read and approved the final manuscript.
Acknoledgement and funding

No grant or financial support was recieved from any governmental or private sector for this study

40



J. Bagh. Coll. Dent. Vol.36, No.1 2024. Tofan et al

Informed consent

Informed consent was obtained from all individuals or their guardians included in this study.

References

10.

11.

12.

13.

14.

Schropp L, Wenzel A, Kostopoulos L, Karring T. Bone healing and soft tissue contour changes following single-tooth extraction: a clinical

and radiographic 12-month prospective study. Int J Periodontics Restorative Dent. 2003; 23(4).

Arautjo MG, Lindhe J. Ridge alterations following tooth extraction with and without flap elevation: an experimental study in the dog. Clin

Oral Implants Res. 2009; 20(6):545-9. https://doi.org/10.1111/j.1600-0501.2008.01703.x

Tan WL, Wong TL, Wong MC, Lang NP. A systematic review of post - extractional alveolar hard and soft tissue dimensional changes in

humans. Clin Oral Implants Res. 2012; 23:1-21. https://doi.org/10.1111/j.1600-0501.2011.02375.x

Milinkovic I, Cordaro L. Are there specific indications for the different alveolar bone augmentation procedures for implant placement? A

systematic review. Int J Oral Maxillofac Surg. 2014; 43(5):606-25. https://doi.org/10.1016/j.ijom.2013.12.004

Lin YT, Hong A, Peng YC, Hong HH. Developing stability of posterior mandibular implants placed with osteotome expansion technique

compared with conventional drilling techniques. J Oral Implantol. 2017; 43(2):131-8. https://doi.org/10.1563/aaid-joi-D-16-00101

Jamil FA, Al-Adili SS. Lateral ridge splitting (expansion) with immediate placement of endosseous dental implant using piezoelectric device:

a new treatment protocol. J Craniofac Surg. 2017; 28(2):434-9. https://doi.org/10.1097/SCS.0000000000003229

Bozkaya SU, Durmusglar MC, Cakir M, Erkmen E. Use of alveolar distraction osteogenesis for implant placement: a case report with eight -

year follow - up. Aust Dent J. 2016; 61(2):252-6. https://doi.org/10.1111/adj.12366

Hameed MA, Al-Adili SS. Augmentation of the localized bony defects with synthetic bone substitute in simultaneous dental implant surgery

(Clinical study). J Bagh Coll Dent. 2015; 27(1):151-8. https://doi.org/10.12816/0015280

Leonetti JA, Koup R. Localized maxillary ridge augmentation with a block allograft for dental implant placement. Implant Dent 2003;

12(3):217-26. https://doi.org/10.1097/01.1D.0000078233.89631.F8

Siddiqui AA, Sosovicka M. Lateral bone condensing and expansion for placement of endosseous dental implants: a new technique. J Oral

Implantol. 2006; 32(2):87-94. https://doi.org/10.1563/786.1

Koutouzis T, Huwais S, Hasan F, Trahan W, Waldrop T, Neiva R. Alveolar ridge expansion by osseodensification-mediated plastic defor-
mation and compaction autografting: a multicenter retrospective study. Implant Dent. 2019; 28(4):349-355.

https://doi.org/10.1097/1D.0000000000000898

Tang YL, YuanJ, Song YL, Ma W, Chao X, Li DH. Ridge expansion alone or in combination with guided bone regeneration to facilitate implant

placement in narrow alveolar ridges: a retrospective study. Clin Oral Implants Res. 2015; 26(2):204-11. https://doi.org/10.1111/cIr.12317

Cortes AR, Cortes DN. Nontraumatic bone expansion for immediate dental implant placement: An analysis of 21 cases. Implant Dent. 2010;

19(2):92-7. https://doi.org/10.1097/1D.0b013e3181d46f46

Huwais S, Meyer EG. A Novel Osseous Densification Approach in Implant Osteotomy Preparation to Increase Biomechanical Primary Sta-

bility, Bone Mineral Density, and Bone-to-Implant Contact. IntJ Oral Maxillofac Implants. 2017; 32(1). https://doi.org/10.11607/jomi.4817

41


https://doi.org/10.1111/j.1600-0501.2008.01703.x
https://doi.org/10.1111/j.1600-0501.2011.02375.x
https://doi.org/10.1016/j.ijom.2013.12.004
https://doi.org/10.1563/aaid-joi-D-16-00101
https://doi.org/10.1097/SCS.0000000000003229
https://doi.org/10.1111/adj.12366
https://doi.org/10.12816/0015280
https://doi.org/10.1097/01.ID.0000078233.89631.F8
https://doi.org/10.1563/786.1
https://doi.org/10.1097/ID.0000000000000898
https://doi.org/10.1111/clr.12317
https://doi.org/10.1097/ID.0b013e3181d46f46
https://doi.org/10.11607/jomi.4817

J. Bagh. Coll. Dent. Vol.36, No.1 2024. Tofan et al

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Salman RD, Bede SY. The Use of Osseodensification for Ridge Expansion and Dental Implant Placement in Narrow Alveolar Ridges: A Pro-
spective Observational Clinical Study. J Craniofac Surg. 2022; 33(7):2114-7. https://doi.org/10.1097/SCS.0000000000008624

Alhayati JZ, Al-Anee AM. Evaluation of crestal sinus floor elevations using versah burs with simultaneous implant placement, at residual
bone height> 2.0 _< 6.0 mm. A prospective clinical study. Oral Maxillofac Surg. 2022; 14:1-8. https://doi.org/10.1007/s10006-022-01071-
0

Huwais S. Fluted osteotome and surgical method for use. US Patent Application. 2013; 3.

Isik G, Gunbay T. Hard tissue changes by osseodensification technique in narrow alveolar ridges: a pilot study. Clin Oral Implants Res. 2020;
31:271-271. https://doi.org/10.1111/clr.209 13644

Frizzera F, Spin-Neto R, Padilha V, Nicchio N, Ghiraldini B, Bezerra F, Marcantonio Jr E. Effect of osseodensification on the increase in ridge

thickness and the prevention of buccal peri-implant defects: an in vitro randomized split mouth pilot study. BMC Oral Health. 2022;

22(1):233. https://doi.org/10.1186/512903-022-02242-x

Misch CE. Contemporary implant dentistry. 3rd ed., St Louis, Mosby, 2007.

Alhamdani FY, Alhamdani FY. Single dose antibiotic prophylaxis in outpatient oral surgery Comparative study. IJPS. 2008; 17(2):41-6.

https://doi.org/10.31351/vol17iss2pp41-46

Alhamdani  FY. Acquired Error in using Antibiotic for Surgery Patients in Iraqi Hospitals. IJPS. 2011; 20(2):102-6.

https://doi.org/10.31351/vol20iss2pp102-106

Mazzocco F, Nart J, Cheung WS, Griffin TJ. Prospective evaluation of the use of motorized ridge expanders in guided bone regeneration for

future implant sites. Int J Periodontics Restorative Dent. 2011; 31(5):547.

Chan HL, Fu JH, Koticha T, Benavides E, Wang HL. Ridge width gain with screw spreaders: a cadaver study. Implant Dent. 2013; 22(5):552-

8. https://doi.org/10.1097/1D.0b013e3182a3333c

A Hassan T, M Abdulrahman A. EFFICACY OF SCREW EXPANSION FOR NARROW ALVEOLAR RIDGES IN DENTAL IMPLANT SURGERY, A CLIN-

ICAL STUDY. Bas J Surg. 2016; 22(2):3-9. https://doi.org/10.33762/bsurg.2016.116606

Trisi P, Berardini M, Falco A, Vulpiani MP. New osseodensification implant site preparation method to increase bone density in low-density

bone: In vivo evaluation in sheep. Implant Dent. 2016; 25(1):24. https://doi.org/10.1097/1D.0000000000000358

Gaspar J, Proenga L, Botelho J, Machado V, Chambrone L, Neiva R, Jodo Mendes J. Implant Stability of Osseodensification Drilling Versus

Conventional Surgical Technique: A Systematic Review. Int J Oral Maxillofac Surg. 2021; 36(6). https://doi.org/10.11607/jomi.9132

Yeh YT, Chu TM, Blanchard SB, Hamada Y. Effects on Ridge Dimensions, Bone Density, and Implant Primary Stability with Osseodensification

Approach in Implant Osteotomy Preparation. Int J Oral Maxillofac Surg. 2021; 36(3). https://doi.org/10.11607/jomi.8540

Kao DW, Fiorellini JP. Comparison of ridge expansion and ridge splitting techniques for narrow alveolar ridge in a Swine cadaver model. Int

J Periodontics Restorative Dent. 2015; 35(3):44-9. https://doi.org/10.11607/prd.2269

Tian JH, Neiva R, Coelho PG, Witek L, Tovar NM, Lo IC, Gil LF, Torroni A. Alveolar ridge expansion: comparison of osseodensification and

conventional osteotome techniques. J Craniofac Surg. 2019; 30(2):607-10. https://doi.org/10.1097/SCS.0000000000004956

42


https://doi.org/10.1097/SCS.0000000000008624
https://doi.org/10.1007/s10006-022-01071-0
https://doi.org/10.1007/s10006-022-01071-0
https://doi.org/10.1111/clr.209_13644
https://doi.org/10.1186/s12903-022-02242-x
https://doi.org/10.31351/vol17iss2pp41-46
https://doi.org/10.31351/vol20iss2pp102-106
https://doi.org/10.1097/ID.0b013e3182a3333c
https://doi.org/10.33762/bsurg.2016.116606
https://doi.org/10.1097/ID.0000000000000358
https://doi.org/10.11607/jomi.9132
https://doi.org/10.11607/jomi.8540
https://doi.org/10.11607/prd.2269
https://doi.org/10.1097/SCS.0000000000004956

J. Bagh. Coll. Dent. Vol.36, No.1 2024. Tofan et al

31. Abdel-Rahman FH, Yousef EA, Tawfik MA, Maria OM. Efficacy of Osseodensification versus Expander Technique for Alveolar Ridge Expan-

sion: A 3-Years Randomised Controlled Trial. J Int Dent Medical Res. 2022; 15(2):630-40.

32. Bhargava N, Perrotti V, Caponio VC, Matsubara VH, Patalwala D, Quaranta A. Comparison of heat production and bone architecture
changes in the implant site preparation with compressive osteotomes, osseodensification technique, piezoelectric devices, and standard

drills: an ex vivo study on porcine ribs. Odontology. 2023; 111(1):142-53. https://doi.org/10.1007/s10266-022-00730-8

33. Eriksson AR, Albrektsson T. Temperature threshold levels for heat-induced bone tissue injury: a vital-microscopic study in the rabbit. J

Prosthet Dent. 1983; 50(1):101-7. https://doi.org/10.1016/0022-3913(83)90174-9

34. Appukuttan DP. Strategies to manage patients with dental anxiety and dental phobia: literature review. Clin Cosmet Investig Dent. 2016;

10:35-50. https://doi.org/10.2147/CCIDE.S63626

35. Muglali M, Komerik N. Factors related to patients' anxiety before and after oral surgery. J Oral Maxillofac Surg. 2008; 66(5):870-7.

https://doi.org/10.1016/j.joms.2007.06.662

Ao g g A 50 Al 3 AR pal) Al aUed) g il (o) 50 s gl A0S SR (alied) LAASSY BpliS

hlas Gl 435 aal) Gule Gan o Glgh G JBgS

roaldiall

$ YA Y1 8 Al Al Ul o ) e )i ) s 0 A ARl 5 e 5 (e B ) Al e (55 Latie ki) allaal) s 5 Sy
£ jlie U Al Al CangSadsadl Jead) (o (Saa g J8l 5 Jlad m g ani€ e Aial) i) oUall a5 8 5 g A alinl) oSOl i o) 58 o5 ¢
& (e 5-3) Auadlill 458Y) Land) aUaall b alae wdad alae cpma )l o) ga) o5 13 sall s (bl Jandl 55 (5 0 puall (i pall oS Cua (g Gl U1 5 adaall (SN
1 5) ) i plae odad Aglee 20 el Gl g ¢ ol sl s 51l A pams 1t pama M) (Sl pdie (s Lale 59 521 O pd el ) 555 Lia 54 19 4o sana LS
ebie Slmes aiul il A8 Cant aa) g siele Gl 23 aliall jisll alie adad didee 20 it g 1 aliall CaASH Ao senay el ) Cilans sal) Al
Ao sana g ale 0.71 + 4.20 i) 0 (i je Jassie S ma gl J i) o) el Jeall g i 55 ¢ (adiall adad any g plaal) odad Jd) 005 % e
(P >0.005) Gsie sanall (g s sl I (AL bl (i pe B Ailan) A1V 53 58 llin (S5l (o Sl il e pana (ol 0.53 £ 4.52 5 sadand) Gl
e 0.53 £5.71 5 oabanll oS de sana b ae 0.57 £ 5.48 I (i Jassie OIS ¢ VW ol alael) CoiSill il aladiuly Raid) alael) aa 5 ey
st gl Gy (p > 0.005) dslaas) A1 (63 s el 585 ¢ a0 0.09 e senall G Aal jall 3ay i sall nlSa (8 A QIS AW o sil) A pane
s e i) A5 a5 ans iy Al J81 (ol s Jae 55 4381 s (e 33 ) ediad) SSEN (3oh e Al laal)

43


https://doi.org/10.1007/s10266-022-00730-8
https://doi.org/10.1016/0022-3913(83)90174-9
https://doi.org/10.2147/CCIDE.S63626
https://doi.org/10.1016/j.joms.2007.06.662

