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Abstract

Objective: To compare collected bone weight and the frequency of autologous bone
harvesting from the flutes of surgical drills used for implant bed preparation using
two different drilling techniques. A comparative evaluation of radiographic bone den-
sity and bone quality was also made.

Materials and Methods: A randomized clinical trial was made of 66 dental implants in
patients with a single posterior edentulous site. The compared drilling techniques
were high-speed drilling with irrigation (control group) and low-speed drilling without
irrigation (test group). The bone collected in both groups was dried and weighed with
a precise electronic balance. The frequency of harvesting was calculated. The median
radiographic bone density of each implant site was measured using cone-beam com-
puted tomography (CBCT) pixel values. Patient sex, age, implant position and dimen-
sions, as well as the last drill diameter were analyzed as independent variables. The
level of significance was 5%.

Results: The harvesting of bone chips from drill flutes proved possible in 51.5% of
the procedures in the control group and in 100% in the test group (p < 0.001). There
were also statistically significant differences in bone weight between the control
group (6.7 + 10.6 mg) and the test group (41.9 + 30.3 mg) (p < 0.001). The CBCT
pixel values were directly correlated with the collected bone weight in both groups.
The median radiographic bone density, arch and last drill diameter were significantly
associated with harvesting bone frequency and collected bone weight (p < 0.05).
Conclusions: Our findings suggest that the frequency and weight of autologous bone
harvested from drills are greater with low-speed drilling without irrigation than with
high-speed drilling with irrigation. Radiographic bone density, arch and last drill diam-

eter also significantly influenced the harvesting outcomes.
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Summary box

What is known

small size defects.

1 | INTRODUCTION

Oral rehabilitation with dental implants has been considered a treat-
ment option with a high long-term success rate.! The main factors
reported to influence the success of implant therapy include alveolar
bone quality, dental implant surface treatment and geometry, and the
surgical technique used.? In this regard, bone overheating during dril-
ling may lead to the failure of osseointegration due to thermal
osteonecrosis.’

The use of irrigation during implant drilling has become the most
common technique to prevent bone from overheating.* However,
bone overheating is a multifactorial phenomenon.>® Among the possi-
ble causes are a lack of irrigation and excessive drilling speed. A new
technique known as low-speed drilling without irrigation has been
described in dental implantology for implant site preparation.” This
technique involves rotational drilling speeds ranging from 45 to
200 rpm without irrigation.®

Concerns about possible osteonecrosis due to a lack of irrigation
during drilling do not seem to be supported by scientific evidence.
Several in vitro studies comparing conventional and low-speed drilling
without irrigation”?~*2 have shown that both techniques maintain the
critical threshold temperature below 47°C for 1 min.® Additionally,
similar implant success rates and marginal peri-implant bone loss were

1314 \with follow-up periods ranging from

reported for both techniques
6 to 12 months.

Several studies have described greater cellularity of the harvested
autologous bone with low-speed drilling without irrigation.”*>1¢
However, according to a recent systematic review,® no clinical study
to date has quantified the frequency with which bone harvesting from
implant drill flutes is possible or compared the conditions of the autol-
ogous bone harvested from the drills after implant site drilling. Recent
research has suggested the physiological effects of cellular apoptosis
after autologous bone harvesting using conventional drills (animal
model study in rats).”*® Even though the aforementioned studies
were not conducted in humans, it would be plausible to assume that
smaller particles (from drilling) present lower cellularity, and this is
perhaps why greater cellular apoptosis and cellular death may be

observed. Particle size may have an impact upon osteogenic

What this study adds

The present study is the first randomized controlled clinical trial on this topic and improves plan-

A recent systematic review showed a low percentage of clinical human studies on low-speed
drilling without irrigation. Only one in vitro study analyzed harvested autologous bone compar-
ing the two drilling techniques, and a high risk of bias was determined.

ning of the amount and rate of autologous bone collection according to the drilling technique

employed. This could favor regeneration techniques without opening a second surgical area for

potential.'??° The results suggested that larger bone graft particles
produced by bone milling and bone scraper techniques have a greater
osteogenic potential than bone slurry and the use of piezoelectric sur-
gery. However, the drilling procedures in the mentioned studies
involved high-speed drilling with irrigation, and the bone was har-
vested from an aspirator.

Guided bone regeneration has proven to be an effective treat-
ment approach for enhancing the alveolar ridge.?* Various grafting
biomaterials combined with a barrier membrane to create space and
provide a scaffold have been applied.?? Autogenous bone has been
described as the “gold standard” due to its osteogenic and osteoin-
ductive properties.?® Such autogenous bone has clinically demon-
strated good long-term volume maintenance.?*2 In other cases, a
combination of autogenous bone and allogenic or xenogenic bone
substitutes has been introduced for the treatment of vertical or hori-
zontal defects.?”"?? Autogenous bone from low-speed drilling without
irrigation could be sufficient for bone regeneration in small bone
defects or in some types of buccal gaps of extraction sockets, without
the need for a second intraoral donor site.

One of the most important factors concerning bone harvesting is
bone density. The most widely used bone quality classification is the
Lekholm and Zarb scale.®® The scale relies on the conditions of corti-
cal and trabecular bone areas on two-dimensional radiographs. This
scale was further developed by Misch et al., who added the subjective
tactile perception obtained by the operator during implant site dril-
ling.3* However, the aforementioned evaluations did not include any
three-dimensional quantitative analyses. Subsequently, Norton and
Gamble®? established quantitative Hounsfield Unit (HU) ranges on
medical computed tomography (CT) images that were correlated to
the types of bone described in the Lekholm and Zarb classification.
Although true HU is not compatible with cone-beam computed
tomography (CBCT), previous studies described the use of the original
CBCT pixel values taken from implant sites as a measurement directly
proportional to alveolar bone density, as demonstrated by correlations
with histological and morphometric findings.23** This measurement
has been referred to as “radiographic bone density.”

The purpose of the present study was to quantify the frequency
of bone harvesting and bone content in the flutes of surgical drills
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after implant bed preparation using high-speed drilling with irrigation
and low-speed drilling without irrigation. The influence of bone den-
sity and bone quality on harvesting frequency and weight was ana-
lyzed. The null hypothesis was that there would be no statistically
significant differences between the two groups.

2 | MATERIALS AND METHODS

2.1 | Study design

The present article describes the assessment of exposure variables of
a study, as part of a series of papers. The primary outcome is mean
marginal bone loss and will be reported in a subsequent publication as
soon as the follow-up period has been completed.

The present randomized, controlled single-blind clinical trial was
conducted between February 2022 and June 2022 in the Oral Surgery
Unit (Faculty of Medicine and Dentistry, University of Valencia, Valen-
cia, Spain). The research was conducted following the principles
described in the Declaration of Helsinki and was approved by the
Ethics Committee of the University of Valencia (reference code:
1937615). The study was registered in ClinicalTrials.gov (NCTO05
286866). The CONSORT guidelines were followed.>®

The placement of only one posterior single-tooth dental implant
was considered per patient. Implant site osteotomies were randomly
allocated to two groups: a control group subjected to high-speed dril-
ling (800 rpm) with irrigation, and a test group subjected to low-speed

drilling (150 rpm) without irrigation.

2.2 | Participants

The patient inclusion criteria were as follows: (1) single posterior edentu-
lism, (2) patients who have completed the growth phase, (3) plaque and
bleeding index <25% throughout the mouth, (4) sufficient height and
width of bone for the placement of a dental implant (4 mm in diameter
and 8-10 mm in length) without bone regeneration procedures, (5) kerati-
nized mucosa of at least 2 mm around the dental implant, (6) stable
occlusion and a healthy periodontium, (7) no medical conditions contrain-
dicating implant surgery, such as heavy smoking (>10 cigarettes per day),
severe bruxism, pregnant or breastfeeding patients, bisphosphonate ther-
apy, patients receiving chemotherapy and radiation therapy to the head
and/or neck, and (8) uncooperative patients. The exclusion criteria were:
(1) loss of the sample during transfer from the drill to the test tube or

(2) contamination of the sample by other substances.

2.3 | Interventions

Firstly, each included patient underwent an anamnesis, oral examina-
tion and preoperative panoramic radiographic study. A radiological
splint with a radiopaque marker at the implant site was fabricated,

and a CBCT scan was performed with it.

Each patient underwent prophylactic hygiene 7 days before the
intervention, and 2 g of oral amoxicillin was prescribed 1 h before
the intervention as prophylactic medication. All surgeries were per-
formed by the same experienced operator (Juan Carlos Bernabeu-
Mira). The placed implants were IPX (Nueva Galimplant S.L, Sarria,
Galicia, Spain), 4 mm in diameter and 8-10 mm in length, placed
2 mm subcrestally. Surgical drills with stops (K Fres Stop, Nueva
Galimplant S.L, Sarria, Spain) were used to prepare the osteotomies
with continuous drilling without pumping. A drill 2 mm longer than
the implant length was used to ensure the 2 mm subcrestal implant
position. A total of five surgical drills were used: pilot, 2, 2.6, 3.2, and
3.6 mm in diameter. The pilot drill was used at 1200 rpm with irriga-
tion in both groups. The following subsequent drill speeds were used:
800 rpm in the control group (high-speed drilling with irrigation) and
150 rpm in the test group (low-speed drilling without irrigation). The
rotatory movement of the drill was stopped until the drill was fully
outside the implant bed in both groups. Two-millimeter high anti-
rotational one-piece abutments were placed immediately after implant
insertion; thus, healing was non-submerged.

Autologous bone was harvested from the flutes of the surgical
drills. A small periostotome was used to transfer the bone to the test
tubes. The bone harvested from each surgical drill in the drilling
sequence was added to the same test tube. The samples were imme-
diately stored at a controlled temperature of —20°C in a freezer.

Postoperative instructions were explained to the patients. The
sutures were removed 7 days after surgery. Prosthetic loading was

performed 10 weeks after implant placement.

24 | Outcome variables

241 | General variables
Sex (male or female), age, implant position (premolar or molar), arch
(upper or lower), implant dimensions (4 x 8 or 4 x 10 mm), and last

drill (3.2 or 3.6 mm in diameter) were recorded.

2.4.2 | Harvesting frequency
A binary assessment (yes or no) was used to calculate the frequency
of implant sites in which autologous bone harvesting from drill flutes

proved possible, in each group.

243 | Weight of autologous bone

To eliminate the risk of bias from saline solution or blood, which could
alter the weight of the samples, a drying procedure was used. Each
sample was placed in a laboratory dryer (Digitheat-TFT, JP SELECTA,
Barcelona, Spain) at 40°C for 24 h. This drying process eliminated the
risk of bias. A laboratory precision scale (Explorer analytical, OHAUS,
Nanikon, Switzerland) was used to measure the weight of the bone.
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FIGURE 1 Surgical drills after
low-speed drilling without
irrigation showed different
radiographic bone densities after
implant bed preparation. (A) High
bone density: surgical drill is full
of bone, appearing white without
blood; (B) Medium bone density:
surgical drill is almost full of bone,
but appearing red with blood;

(C) Low bone density: surgical
drill is nearly empty of bone, with
a red appearance due to presence
of blood.

For each sample, the bone from the test tubes were transferred to
another new tared test tube. The weight of autologous bone was cor-
related with the radiographic bone density to provide presurgical
information to the clinician about the quantity of bone that could be

harvested according to the observed radiographic bone density.

244 | Radiographic bone density measurement
and bone quality assessment

Radiographic bone density measurements were made following the

.36 The implant site was deter-

protocol described by Turkyilmaz et a
mined using a radiopague marker on the radiological splint. The region
corresponding to the last surgical drill was carefully recorded. The
assessment of radiographic bone density was performed using New-
tom software (Cefla S.C, Bologna, Italy), and the results were given as
CBCT pixel values expressed using Hounsfield Units (HU) just as an
output unit, following previous methodologies.>*3* Following previ-
ously described methods,®” bone quality was evaluated according to
the Lekholm and Zarb classification®® after assessing the cross-

sectional images from the CBCT scan (Figure 1).

2.5 | Randomization, allocation and blinding

The patients were randomized before the surgical procedure using
simple randomization via www.randomization.com. This was a ran-
domized, single-blind clinical trial in which both the operator and the
patient were aware of the assigned study group. However, data col-
lection and data analysis were conducted in a blinded manner. Ran-
dom allocation codes were sealed within sequentially numbered
opaque envelopes. The concealment of allocation was disclosed after
flap lifting, when the corresponding envelope was opened, and the
operator was informed whether to proceed with drilling at 800 rpm

with irrigation or at 150 rpm without irrigation.

26 |

Statistical analysis

Descriptive and inferential analyses were conducted for each variable.
Additionally, a mixed linear regression model was applied. To assess
homogeneity between groups at both the patient and implant levels,
the chi-square test and Mann-Whitney U-test were employed. Data
were analyzed assuming a nonparametric distribution, as determined
by the Kolmogorov-Smirnov test. The Mann-Whitney U-test was
used to compare distributions related to nonparametric variables, such
as bone weight. The chi-square test and Fisher's exact test were used
to evaluate associations between two categorical variables. Spear-
man's coefficient was used to analyze nonlinear correlations among
non-ordinal parameters. Simple linear regression was used to analyze
the correlation between mean bone density and bone weight in the
test group. Spearman's assessment was applied to correlate mean
radiographic bone density and bone weight in the control group. The

significance level was set at 5% (o« = 0.05).

3 | RESULTS

The present study included a total of 66 patients, 33 women and
33 men, with ages ranging from 21 to 75 years (mean 54.5 + 14.4).
Homogeneity between both groups was observed for each variable,
including sex, age, arch, position, implant dimension, last drill diameter,
and bone density (p > 0.05). Descriptive and analytical data are pre-
sented in Table 1. The participant flow is represented in Figure 2.
Bone harvesting proved possible in 51.5% of the implant sites in
the control group and in 100% of the implant sites in the test group—
the difference between groups being statistically significant
(p < 0.001). The upper arch exhibited a lower harvesting frequency
(64.5%) compared to the lower arch (85.7%) (p < 0.05). Statistically
significant differences (p < 0.05) were also observed between the
groups in relation to the final drill diameter, with a harvesting fre-
quency of 64.1% for the 3.2 mm diameter and 92.6% for the 3.6 mm
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Descriptive data for different variables at patient level. Homogeneity, effect of independent variable and statistical test.

TABLE 1
Control Test
Variable Categories n(%)or A +SD n (%) or A = SD
Sex Male 17 (51.5) 16 (48.5)
Female 16 (48.5) 17 (51.5)
Age = 53+ 145 56 +14.4
Arch Upper 15 (45.5) (48.5)
Lower 18 (54.5) (51.5)
Position Premolar 20 (60.6) 1 (63.6)
Molar 13 (39.4) (36.4)
Implant 4 x 8 mm 17 (51.5) (54.5)
dimension 4x10mm 16 (48.5) (45.5)
Last drill diameter 3.2 mm({) 20 (60.6) (57.6)
3.6 mm{) 13(39.4) (42.4)
Bone density - 739.3 £ 328.6 723.3+319.3

Abbreviation: MW, Mann-Whitney U-test.

Sample homogeneity

Effect of independent variable

p Statistical Rate; p value Weight; p value
value test (statistical test) (statistical test)
0.806 Chi? 0.251 (Chi?) 0.106 (Chi?)
0.422 MW 0.305 (MW) 0.845 (Spearman)
0.805 Chi?2 0.045 (Chi?) 0.052 (MW)
0.800 Chi? 0.971 (Chi?) 0.878 (MW)
0.805 Chi? 0.383 (Chi?) 0.105 (MW)
0.802 Chi? 0.008 (Chi?) <0.001 (MW)
0.724 MW p < 0.001 (MW) p < 0.001 (Spearman)

[ Enroliment ]

Assessed for eligibility (n=74)

Excluded (n=8)
+ Not meeting inclusion criteria (n=7)

A 4

+ Declined to participate (n=1)
+ Other reasons (n=0)

Randomized (n=66)

!

A 4

—

Allocation

\4

|
J

Allocated to intervention (n=33)

+ Received allocated intervention (n=33)

+ Did not receive allocated intervention (give
reasons) (n=0)

Lost to follow-up (give reasons) (n=33)

Discontinued intervention (give reasons) (n=0)

Allocated to intervention (n=33)

+ Received allocated intervention (n=33)

+ Did not receive allocated intervention (give
reasons) (n=0)

! [

A

Follow-Up

]

Lost to follow-up (give reasons) (n=33)

Discontinued intervention (give reasons) (n=0)

Analysed (n=33)
« Excluded from analysis (give reasons) (n=0)

Analysis

] !

J

FIGURE 2 Consort flow chart.

Analysed (n=33)
+ Excluded from analysis (give reasons) (n=0)

85UB01 T SUOIWIOD BA11e81D) 9|qeot(dde 8y} Aq peuenob e e YO 8sN JO SajnJ 10} ARIq1T8UIUO AS]IA UO (SUOTHIPUOD-PUE-SUIB)/I0O™AB | 1M ARe.d] U [U0//SdnL) SUOIPUOD PUe SWiB | 8U1 89S *[6Z0Z/y0/20] Uo Akeigiauliuo A8]iM ‘(ouleAnge ) aqnopesy Aq 9pEET PIO/TTTT OT/I0p/u0o™A8|imAleiqijpuluo//sdny woij pspeojumod ‘v ‘v20z ‘80Z8802T



BERNABEU-MIRA ET AL.

WILEY_L 72

TABLE 2 Bone quality classification
according to Lekholm and Zarb and its
influence upon the bone harvesting rate

and bone weight in the two groups. Bone harvesting rate (%)

Control group

Test Group
Bone weight (mg)

Control group

Test Group

diameter. The mean radiographic bone density significantly influenced
the frequency of collected bone (p < 0.001). Furthermore, the fre-
quency of bone harvesting was significantly influenced by bone qual-
ity (Table 2). According to the Lekholm and Zarb classification,
harvesting frequency exhibited a decreasing pattern from D1 (100%)
to D2 (95%), D3 (72.7%), and D4 (40%), with statistically significant
differences (p < 0.01). While the test group achieved a harvesting fre-
quency of 100%, the statistically significant differences were associ-
ated with the control group (p < 0.001). For bone qualities D3 and
D4, the test group showed an increased frequency of bone harvesting
with statistically significant differences versus the control
group (p < 0.05).

The mean weight of harvested bone was 6.7 + 10.6 mg in the
control group and 41.9 + 30.3 mg in the test group - the difference
between groups being statistically significant (p < 0.001). Likewise,
significantly different results (p < 0.001) were observed between
groups regarding bone weight in relation to the final drill diameter,
with median values of 5 and 31.4 mg for the 3.2 and 3.6 mm diame-
ters, respectively. The mean radiographic bone density significantly
influenced the weight of collected bone (p < 0.001). Additionally,
bone weight was influenced by bone quality. According to the
Lekholm and Zarb classification (Table 2), statistically significant differ-
ences were found for different bone qualities (p < 0.01). Bone weight
exhibited a proportional increase relative to the radiographic bone
densities (p < 0.01), and the test group yielded a higher bone weight
than the control group, with statistically significant differences being
observed for each bone quality level (p < 0.01). Regarding the correla-
tion between the mean radiographic bone density and bone weight,
the test group showed a clearly linear relationship of a strong and sig-
nificant magnitude (r = 0.82; p < 0.001). A simple linear regression
model estimated beta = 0.078 (95%Cl: 0.058-0.098) (p < 0.001).
Each additional unit of mean HU implied an increase of 0.078 mg in
bone weight. In the control group, the relationship was found to be
nonlinear and of a strong and significant magnitude (Spearman

r=0.71; p < 0.001) (Figure 3).

4 | DISCUSSION
The present study compared the conditions of autologous bone chips
harvested from drill flutes after implant site drilling using two different

drilling speed protocols. The bone harvesting frequency and bone

Lekholm and Zarb classification

D1 D2 D3 D4

100 91.7 35.7 0

100 100 100 100
277 £0.0 141 +£12.6 1.6+3.1 00
1054 +24 60.3 + 23.9 35+21.6 64+7.6

weight were significantly higher with low-speed drilling without irriga-
tion compared to conventional drilling. Mean bone density and bone
quality also significantly influenced the frequency of harvesting and
mean weight in both groups.

To the best of our knowledge,® only one study to date has com-
pared the amount of bone collected with high-speed drilling with irriga-
tion versus low-speed drilling without irrigation. However, the
mentioned article was an in vitro study with a limited sample size (total
sample size of 30).28 The results obtained are consistent with those of
the present study, showing that standard drilling resulted in less volume
of bone compared to low-speed drilling without irrigation. However,
there are also articles that compare autologous bone collected with dif-
ferent methods other than drilling of the implant bed.3?*2

Clinically, the low-speed technique has demonstrated a high
implant success rate similar to that obtained with standard dril-
ling.*>'* Regarding marginal bone loss, three randomized clinical tri-
als*®* have reported no statistically significant differences between
high-speed drilling with irrigation and low-speed drilling without irri-
gation, over follow-up periods ranging from 6 to 12 months. Thus, the
harvesting of autologous bone could be an advantage of low-speed
drilling without irrigation.

Autologous bone is considered to be the gold standard for bone
regeneration techniques.*® Several clinical studies have demonstrated
the potential advantages of autologous bone harvested using low-
speed drilling without irrigation compared to high-speed drilling with

irrigation.”>1¢

It is important to mention a crucial aspect regarding
the bone harvesting process for each drilling technique. Some stud-
ies”*> did not directly harvest bone from the drill flutes in low-speed
drilling without irrigation; instead, they used a filter in the aspiration
system for high-speed drilling with irrigation. This approach may intro-
duce a risk of bias in the histological and cellular analysis, indirectly
indicating the challenges of harvesting bone in high-speed drilling with
irrigation. Two studies”** that used the filtering process could not
perform a cellular analysis due to the lack of cellularity in the high-
speed drilling with irrigation group. The only study®® that directly col-
lected bone from the flutes with both drilling techniques described a
higher proliferation and differentiation rate with low-speed drilling
compared to conventional drilling. Direct harvesting of bone from the
surgical drills was the selected method for both drilling techniques in
the present study.

The use of irrigation and high revolutions per minute during

osteotomy may remove the protein layer and signaling factors in
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bone, eliminating living cells.>>1¢ The difficulty or impossibility of har- extent.2° Moreover, particle size may have an impact on osteogenesis.

vesting bone with high-speed drilling and irrigation may be due to the
greater centrifugal force of high revolutions per minute and the pro-
fuse irrigation. These factors can dislodge bone from surgical drills. In
the present study, conventional drilling allowed bone harvesting
in 51.5% of the sample, while 100% of the sample harvested bone
with low-speed drilling without irrigation.

A negative impact on patient quality of life due to two open surgi-
cal fields has also been reported.* For relatively small bone defects,
autologous bone harvested during low-speed drilling without irriga-
tion may be the best option. In the present study, low-speed drilling
without irrigation yielded an average autologous bone weight of 41.9
+ 30.3 mg. Moreover, prior to surgery, the clinician could calculate the
amount of autologous bone according to the correlation between
bone weight and bone density in pixel values, which were expressed
using HU solely as output units. However, not every socket requires
grafting. Research has shown that non-grafted sockets present a sig-
nificant osteogenic potential, and well performed extractions can lead
to dehiscence self-repair and new buccal bone formation even at sites
presenting >5 mm of facial bone dehiscence.*

One of the most important aspects of autogenous bone is its capac-
ity to induce new bone formation through the shedding of new osteo-
blasts and growth factors (BMP-2, VEGF) from the freshly harvested
particles. Autologous bone harvesting through low-speed drilling possi-
bly does not affect such shedding from the bone particles to any great

The bone slurry (average particle size 0.2 mm) from the implant drilling
osteotomy seems to have a significantly lower osteogenic potential than
larger size particles (>0.5 mm: mean 1.5-2 mm) harvested with a bone
scraper, for instance.r” Research has shown significantly lower or no
release of growth factors, and lesser cell viability, with bone harvested
from implant osteotomy drilling. Larger bone particles (bone scraper har-
vesting) have a significantly greater osteogenic potential.

Clinically, the consistency and handling properties of autogenous
bone harvested with a scraper make it superior to bone harvested
through drilling, with addition of the aforementioned benefits as well
(greater cell viability and release of growth factors).??° This under-
scores the importance of selecting the most effective and beneficial
harvesting method in order to optimize patient outcomes in regenera-
tive procedures. Opting for a harvesting technique that yields superior
regenerative results could potentially enhance the overall success and
efficacy of the regenerative process.

Future studies on the topic should calculate sample size using
harvested bone as the primary variable. Furthermore, different drill
designs can have a significant impact on the outcomes of the study.
Thus, if osteotomies were performed in posterior areas, a low number
of osteotomies would be drilled in type D1 bone. Randomized clinical
trials involving simultaneous regenerative processes may be necessary
to apply this quantity of harvested autologous bone around implant

defects.
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Within the limitations of the present study, the harvesting frequency
and weight of autologous bone were greater with low-speed drilling
without irrigation compared to high-speed drilling with irrigation. The
results also indicated that bone density and bone quality proportion-
ally influence the frequency and weight of the harvested bone. The
mandible and a greater final diameter of the drill were also signifi-
cantly associated to greater harvesting frequency and weight. Never-
theless, additional clinical studies are needed to confirm these

findings.
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