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Abstract
Objectives To assess the impact of orthodontic treatment combined with piezocision (OT-PC) on root structure and alveolar
bone.
Materials and methods Twelve adults were treated with OT-PC. Pre- and post-treatment CBCT examinations evaluated apical
root resorption (ARR) and alveolar bone height and thickness changes. Pre- and post-treatment differences were compared using
one-sample t test and Wilcoxon signed-rank test.
Results ARRs were generalized and significantly more severe in both anterior sextants compared with posterior sextants. Bone
thickness decreased significantly in the maxilla at mid-root and apex areas. Themajority of mandibular alveolar bone dehiscences
occurred on the buccal aspect at the mid-root level, especially where thickness was less than 0.3 mm. Overall bone height
decreased twice as much on the buccal aspect (1.43 mm, P < 0.001) compared with the lingual aspect (0.67 mm, P = 0.001), most
significantly in the lower incisors, where the average median loss was 2.10 mm (P = 0.003).
Conclusion OT-PC causes minor negative effects on both alveolar bone and root resorption.
Clinical relevance Orthodontic treatment combined with piezocision causes minor negative effects on periodontal support.
Nevertheless, mild bone height loss on the buccal aspect of the mandibular teeth and root resorption in both anterior sextants
have been detected with this new treatment.

Keywords Piezocision .Acceleratedorthodontics .Orthodontic toothmovement .CBCT .Alveolar bone .Apical root resorption

Introduction

Reducing the length of orthodontic treatment has become a key
goal for orthodontists, since it would decrease the risk of devel-
oping negative side effects, such as caries, decalcifications, gin-
gival recession, root resorption, alveolar bone loss, and discom-
fort. In addition, patient satisfaction with orthodontic treatment
is often correlated with reduced treatment time.

In 2009, Dibart et al. reported on a minimally invasive
surgical technique to accelerate orthodontic tooth movement
by using piezocision called Piezocision™ [1]. This newer type

of corticision consists of creating damage to the alveolar bone
by perforating the interproximal cortices with a piezo-electric
device. It is considered a minimally invasive technique be-
cause it does not require a gingival flap, unlike other surgical
approaches such as corticotomy. However, the effectiveness
of orthodontic treatment combined with piezocision (OT-PC)
has been controversial. Two randomized controlled trials
(RCT) demonstrated a twofold decrease in the alignment
phase and in the total treatment time with OT-PC, while an-
other did not find any statistically significant difference [2–5].
Although recent systematic reviews have found no significant
periodontal damage following OT-PC, the effects on alveolar
bone have not been reported [6, 7]. To date, no studies have
attempted to quantify alveolar bone alterations in humans
treated with OT-PC. Only a few studies have investigated
the effects of conventional orthodontic treatment (COT) on
alveolar bone height and thickness, particularly on the anterior
teeth [8–10]. Due to this lack of evidence, an efficient OT-PC
protocol has yet to be standardized. Although some OT-PC
protocols recommend an additional bone allograft at the time
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of the surgery, its use and benefits are still debated [1, 3, 5,
11]. While the effect of OT-PC on apical root resorption
(ARR) remains unknown [3, 5, 12], its impact on the peri-
odontal health merits further investigation. Therefore, the
aim of this study was to evaluate the effects of OT-PC on
alveolar bone height and thickness, as well as on root
structure.

Material and methods

This study was approved by the ethics committee of the
Université de Montréal (15–002-CERES-P, clinical trial
number NCT02359760, Assessment of Piezoelectric
Periodontal Surgery Effects on Orthodontic Treatment: a
Prospective Pilot Study).

Twelve adult patients interested in undergoing OT-PC
were recruited in the graduate orthodontic clinic at the
Faculty of Dentistry. It was determined that inclusion of
at least 11 subjects was required after sample size calcu-
lation in order to achieve a power of 80% at a 5% signif-
icance level, based on a mean treatment time of 18 months
for OT-PC. This was compared with a treatment time of
24 months using conventional orthodontic therapy, with a
standard deviation of 4.6 months and a two-sample t test
(PASS version 12). The inclusion criteria are as follows:
patients aged 18 to 40; minor skeletal disharmonies; dental
malocclus ion not requi r ing tooth ext rac t ion or
orthognathic surgery; patients without systemic diseases;
complete permanent dentition; good oral hygiene; and ab-
sence of oral infection or periodontitis. The exclusion
criteria are as follows: patients regularly taking analgesics
and antidepressants; patients abusing alcohol or drugs or
smoking more than 10 cigarettes per day; pregnancy; co-
agulation disorders or anticoagulant intake; oral or intra-
venous bisphosphonate intake for more than 4 years; pa-
tients requesting early cessation of treatment; and non-
compliant patients with more than five missed appoint-
ments or bracket failures.

All patients had complete extra- and intra-oral exami-
nations, including photographs, dental cast models, pan-
oramic radiographs, and lateral cephalographs. A cali-
brated examiner used the discrepancy index (DI) devised
by the American Board of Orthodontics (ABO) to rate
case degree of difficulty [13]. This method permits a
cl inical assessment of a patient’s condit ion by
quantifiying and objectively listing the target disorders
associated with orthodontic diagnosis. The DI method
is based on observations and measurements taken from
standard pretreatment orthodontic records, including
casts, cephalometric, and panoramic radiographs. Also,
Two cone beam computed tomography (CBCT) exami-
nations (NewTom 5G®, Newtom, Verona, Italy) were

performed 1 month before initiating treatment and the
week after bracket debonding. All acquisitions were car-
ried out using the same CBCT machine with the follow-
ing settings: 110 kVp, 5.4 s of exposure, 120 × 80 mm
field of view, and 0.150 mm voxel size.

The surgical protocol used was that described by Strippoli
et al. [14]. Briefly, after local anesthesia was achieved using
bupivaine HCL 0.5% with epinephrine 1:200,000
(Vivacaine®, Septodont, Saint-Maur-des-Fossés, France),
interradicular piezocisions were performed using a 3-mm-
long and 0.35-mm-thick piezoelectric insert (OT7S-3
Piezosurgery®, Mectron, Piezosurgery Inc., Columbus, OH,
USA). The piezocisions were carried out from the mesial of
the 1st molar to the contralateral tooth in both arches. Mean
depth of the 5-mm-long piezocisions were approximatively
2 mm between the anterior teeth and 3 mm in the posterior
sextants depending on the interradicular anatomy, i.e., ade-
quate inter-radicular spacing. Neither sutures nor bone and
soft tissue grafts were used. Patients were given 500 mg acet-
aminophen (paracetamol) immediately after surgery and were
prescribed the same dosage every 4 h for the first 48 h post-
operatively. Orthodontic treatment started on the same day of
the surgery. Patients were treated using SPEED™ brackets
(Strite Industries Limited, Shepard, ON, Canada), and the
archwire sequence was adapted for each patient’s biomechan-
ical needs, except for the first wire where an 0.018″ coaxial
superelastic nickel titanium (Supercable™, Strite Industries
Limited) was used for 3 weeks.

Data collection

The alveolar bone height and thickness and ARR were mea-
sured on pre- and post-treatment CBCT exams using slightly
modified methodologies of Garlock et al. [8] and Kook et al.
[15]. Reference points, reference lines, and measurements are
described in Table 1 and Fig. 1. Measurements were taken
from the mesial of the 1st molar to the contralateral tooth in
both the maxilla and mandible. One examiner (JS) did all the
measurements and was calibrated with a gold standard exam-
iner (MS). The intra-examiner reliability was made by the
calibrated examiner (JS) who made all the measurements.
For the inter-examiner reliability, the gold standard examiner
(MS) made measurements once, and these were compared
with the first measurements of the calibrated examiner (JS)
involved in the intra-examiner reliability. For each arch, the
CBCT slices were oriented along the long axis of the tooth in
both mesiodistal and buccolingual orientation. The
buccolingual section was used to determine the alveolar bone
thickness and crest height. CBCT image analyses were per-
formed using NNT software (Newtom, Verona, Italy) (Fig. 1).
All the images were visualized on a high-definition medical
monitor (EIZO RadiForce MX215-BK 21.3” LCD monitor,
EIZO Co., Hakui, Japan).
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Alveolar bone thickness

All measurements were carried out parallel to the cervical
reference line (CRL). To measure alveolar bone thickness,
post-treatment root length was used as a reference to avoid
the influence of the ARR on the measurements. For premolars
with two roots, all measurements were assessed parallel to the
CRL on both roots. The total thickness of the alveolar bone
and the thickness of buccal and lingual cortical bones were
measured at the mid-root height and at the apex of the root

(Fig. 1). Dehiscences with complete buccal or lingual bone
resorption were assessed. In the maxilla, if the root apex was
located above the level of the palatal plane, only the buccal
cortical thickness was measured.

Alveolar crest height loss

All the measurements were taken perpendicularly to the CRL.
Buccal and lingual alveolar crest heights were determined for
each tooth pre- and post-treatment (Fig. 1). The loss of the

Table 1 Descriptions of the reliability and measurement errors

Reference lines* Abbreviations Intra-examiner
ICC

Inter-examiner
ICC

Dahlberg
intra-examiner

Dahlberg
inter-examiner

Cervical reference line CRL

Alveolar bone thickness

Alveolar bone thickness at the mid-root
height (total alveolar bone thickness at
the mid-root height=distance between
the external surfaces of the buccal and
lingual cortical bones)

ATM 0.991 0.984 0.182 0.252

Buccal cortical thickness at the mid-root
height (thickness of the buccal cortical
bone at the level of mid-root height)

BCTM 0.889 0.848 0.160 0.206

Lingual cortical thickness at the mid-root
height (thickness of the lingual cortical
at the level of mid-root height)

LCTM 0.945 0.912 0.168 0.223

Alveolar bone thickness at the apex of
the root (total alveolar bone thickness
at the apex of the root=distance between
the external surfaces of the buccal and
lingual cortical bones)

ATA 0.986 0.958 0.248 0.396

Buccal cortical thickness at the apex of
the root (thickness of the buccal cortical
bone at the level of the root apex)

BCTA 0.916 0.817 0.150 0.229

Lingual cortical thickness at the apex
of the root (thickness of the lingual
cortical bone at the level of the root apex)

LCTA 0.938 0.753 0.177 0.345

Alveolar crest height loss

Buccal Crest Height (distance from the
buccal alveolar crest to the CRL)

BCH 0.982 0.836 0.211 0.342

Lingual Crest Height (distance from
the lingual alveolar crest to the CRL)

LCH 0.942 0.893 0.242 0.336

ARR

Root length (distance from the apex
of the root to the CRL)

RL 0.984 0.988 0.214 0.194

Levander and Malmgren index
(0) No resorption
(1) Low resorption with the same root
length but with an irregular contour
(2) Moderate resorption with less than
2 mm radicular loss and an apex with
an almost straight contour
(3) Severe resorption with loss of one
third of the root length1
(4) Extreme resorption with loss of
more than a third of the root

LM 0.845 0.690

* Reference lines, abbreviations and their location are illustrated in Fig. 1
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alveolar crest height was assessed by the difference between
the values pre- and post-treatment.

Apical root resorption

Quantitative and qualitative analyses were carried out to
estimate the ARR. The root length was measured pre-
and post-treatment (Fig. 1). As a complementary qualita-
tive assessment, the Levander and Malmgren index [16]
was used in order to classify ARR into five stages on the
buccolingual and the mesiodistal slices (Table 1).

Statistical analysis

Intra- and inter-examiner reliability scores were deter-
mined using intraclass correlation coefficients (ICC).
The Dahlberg’s formula was performed to quantify ran-
dom errors. The P < 0.05 level of significance was chosen.
Differences between post- and pre-values were calculated
as post-value–pre-value. A Shapiro-Wilk test was used to
assess the normality of distributions. Mean ± SD and me-
dian ± IQR were used for descr ipt ive sta t is t ics .
Differences were compared with zero by using one-
sample t tests and Wilcoxon signed-rank tests when ap-
propriate. Spearman’s rho correlation was used to deter-
mine if the mean DI crowding score was correlated to
buccal bone height resorption. All analyses were per-
formed with the SPSS version 24 software (IBM Co.,
Armonk, NY, USA) and SAS version 9.4 (SAS Institute
Inc., Cary, NC, USA).

Results

Reliability of the measurements

Table 1 shows the calibration results. For all measurements,
the intra-examiner ICC ranged from 0.845 to 0.986 and the
inter-examiner ICC from 0.690 to 0.988, showing moderate to
excellent reliability. The inter-examiner ICC for the DI score
was 0.980. Random error measurement ranged from 0.089 to
0.248 for the intra-examiner and 0.140 to 0.396 for the inter-
examiner calibrations.

Patient and treatment characteristics

Patient and treatment characteristics are described in Table 2.
The mean age of participants was 28 ± 6 years and the female
to male ratio was 2:1. Themean initial DI score was 16.6 ± 5.7
and the mean treatment time was 14.5 ± 3.1 months.

Alveolar bone thickness and alveolar crest height loss

There were significant pre- vs post-treatment differences in
the alveolar bone thickness and height (Fig. 2).While the bone
thickness was significantly reduced at the apex level of the
maxillary teeth (ATA, LCTA), the anterior region presented a
more marked reduction in bone thickness than the posterior
teeth. At the mid-root level, all upper teeth showed statistically
significant differences in the lingual cortical thickness
(LCTM) and alveolar process (ATM). Significant loss of al-
veolar crest height was observed at the lingual aspect of max-
illary anterior teeth (LCH) and on the buccal crest height
(BCH) of the upper posterior teeth. However, in the mandible,
alveolar crest height loss was statistically significant in all
teeth, except at the lingual alveolar crest of the anterior teeth.
More precisely, the buccal crest height loss in the lower ante-
rior teeth was double that on the lingual surface. For the pos-
terior teeth, crestal bone height reduction was more than 3
times greater on the buccal surface compared with the lingual
surface.

Fig. 1 Measurements to evaluate alveolar bone thickness and height
taken through the CBCT buccolingual section of the tooth.
Abbreviations are described in Table 1

Table 2 Patient and treatment characteristics

Mean age (years ± SD) 28±6

Sex (ratio M:F) 1:2

Mean DI (score±SD) 16.6±5.7

Median crowding score of DI (score±IQR) 3.7±6.7 ‡

Mean treatment time (months.±SD) 14.5±3.1

Mean ABO occlusal score* (score±SD) 26.2±7.1

‡ Data did not follow the normal law, therefore the median with inter
quartile range (IQR) was expressed
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Location and proportion of sites with alveolar bone
dehiscence

Complete alveolar bone dehiscence occurred primarily at the
mid-buccal aspect of the roots of the mandibular teeth. The
anterior teeth were the most affected comprising 68.8% of
dehiscences. In the mandible, 75% of subjects presenting
post-treatment dehiscences had a pre-treatment bone thickness
≤ 0.3 mm (Table 3).

Correlation between DI crowding score and lower
incisor buccal cortical bone

No statistical correlations were found between the mean of the
DI crowding score and the loss of buccal bone height in lower
incisors (p = 0.064).

Root resorption

Significant ARR was observed for all teeth, with the anteriors
being most affected. The same tendency was demonstrated
using the Levander and Malmgren index (LM) (Fig. 2).

Discussion

CBCT is a reliable, reproducible, and accurate modality for
quantifying ARR and for measuring alveolar bone thickness
and height [17–25]. It appears to be more effective in detect-
ing apical root resorption compared with panoramic and
periapical radiography [18–21, 26]. For precise quantification
of alveolar bone thickness and height, the voxel size must be
less than 0.400 mm, since the measurement accuracy in-
creases with spatial resolution [22–24]. The voxel size used

Horizontal data Vertical data

Overall data Overall data

Bone thickness at the apex of the root
Central

tendency
P Value %

BCTA 0.03 ± 0.27 0.723 4.2
LCTA -0.23 ± 0.35 * 0

ATA -0.51 ± 0.49 **

Bone thickness at the mid-root height
Central

tendency
P Value %

BCT -0.15 ± 0.41 ‡ 0.060 14.1
LCTM -0.17 ± 0.19 ** 0

ATM -0.33 ± 0.49 *

Bone thickness at the mid-root height
Central

tendency
P Value %

BCTM 0.06 ± 0.16 0.194 2.1
LCTM -0.26 ± 0.61 ‡ * 6.3

ATM -0.82 ± 0.52 ***

Bone thickness at the apex of the root
Central

tendency
P Value %

BCTA 0.08 ± 0.18 ‡ 0.455 1.4
LCTA 0.01 ± 0.44 0.928 0

ATA 0.07 ± 0.71 ‡ 0.969

Bone thickness at the apex of the root
Central

tendency
P Value %

BCTA 0.11 ± 0.49 0.443 0
LCTA -0.39 ± 0.66 0.065 0

ATA 0.11 ± 0.76 0.631

ARR
Central 

tendency
P Value

RL -0.89 ± 0.45 ***
LM 1.75 ± 0.63 ‡ **

ARR
Central 

tendency
P Value

RL -0.36 ± 0.33 ‡ **
LM 0.69 ± 0.51 ***

Bone thickness at the apex of the root
Central

tendency
P Value %

BCTA 0.01 ± 0.39 ‡ 0.875 12.7
LCTA -0.03 ± 0.48 0.865 0

ATA -0.44 ± 1.28 0.306

Alveolar crest height loss
Central

tendency
P Value

BCH -0.31 ± 0.70 0.157
LCH -0.49 ± 1.40 **

Alveolar crest height loss
Central

tendency
P Value

BCH -0.52 ± 1.20 ‡ *
LCH -0.35 ± 0.72 0.123

ARR
Central 

tendency
P Value

RL -0.55 ± 0.25 ***
LM 0.98 ± 0.37 ***

Bone thickness at the apex of the root
Central

tendency
P Value %

BCTA 0.22 ± 0.34 * 0
LCTA -0.50 ± 0.73 * 0

ATA -0.97 ± 1.10 *

ARR
Central 

tendency
P Value

RL -0.92 ± 0.56 ***
LM 1.50 ± 0.61 ***

ARR
Central 

tendency
P Value

RL -0.22 ± 0.25 *
LM 0.50 ± 0.40 ‡ **

Bone thickness at the mid-root height
Central

tendency
P Value

%

BCTM -0.08 ± 0.26 ‡ 0.084 30.5
LCTM -0.11 ± 0.26 ‡ ** 5.4

ATM -0.40 ± 0.41 **

Bone thickness at the mid-root height
Central

tendency
P Value

%

BCTM -0.11 ± 0.24 0.156 40.3
LCTM -0.16 ± 0.53 0.326 2.8

ATM -0.07 ± 0.78 ‡ 0.347

Bone thickness at the mid-root height
Central

tendency
P Value %

BCTM 0.06 ± 0.15 0.174 68.8
LCTM -0.16 ± 0.39 0.184 16.7

ATM -0.23 ± 0.47 0.125

Alveolar crest height loss
Central

tendency
P Value

BCH - 2.10 ± 3.41 
‡

**
LCH -1.05 ± 1.67 0.051

Alveolar crest height loss
Central

tendency
P Value

BCH -1.48 ± 1.32 **
LCH -0.42 ± 0.61 *

Alveolar crest height loss
Central

tendency
P Value

BCH - 1.43 ± 0.93 ***
LCH - 0.67 ± 0.54 ***

Fig. 2 Alveolar bone thickness changes, crest height loss and root
resorption following OT-PC assessed from the mesial of the 1st molar
to the contralateral tooth in both the maxilla and mandible. Differences
between post- and pre-treatment values were calculated in mm; therefore
a negative value corresponds to a post-treatment decrease. ‡ data did not
follow the normal law therefore a one sampleWilcoxon test was used and

the median with inter quartile range (IQR) was expressed. For others
variables, a one sample t-test was used and the mean with the standard
deviation (SD) was expressed. % = percentage of site with completely
alveolar bone dehiscence after OT-PC. * = 0.05 > P > 0.01; ** = 0.01 ≥
P > 0.001; *** = P ≤ 0.001

Table 3 Pre-treatment alveolar
cortical bone thickness (mm) of
the mandibular teeth exhibiting
alveolar bone dehiscence after
OT-PC

Location n Mean±SD Median±IQR Tukey’s hinges

25 50 75

Apex of the root Buccal 10 0.26±0.28 0.20±0.50 0.00 0.20 0.50

Lingual 0 0.00 0.00 0.00 0.00 0.00

Mid-root height Buccal 73 0.20±0.24 0.00±0.30 0.00 0.00 0.30

Lingual 13 0.40±0.47 0.30±0.60 0.00 0.30 0.60
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in this study was 0.150 mm, allowing for precise measure-
ments with high resolution. Moreover, the intra- and inter-
examiner reliability was considered good or excellent for most
radiologic measurements.

Alveolar bone height in the maxilla and mandible de-
creased significantly in both lingual and buccal sites after
OT-PC, but the bone loss on the buccal aspect of the
mandibular anterior teeth was approximately double that
on the lingual aspect. Although this decrease in anterior
bone height was twice as much compared with the other
sextants, it was still inferior to the amounts described for
COT as reported by Garlock et al. (1.33 mm) [8].
However, the amount of alveolar bone height reduction
on the buccal aspect of the mandible incisors was higher
when compared with COT (1.12 mm) [8]. This difference
could be explained by the fact that in our study, the mean
age was 28 years old, while in the Garlock et al. study, it
was 18.7 years old. Indeed, it was shown that older pa-
tients were more susceptible to buccal bone dehiscence
after orthodontic therapy [27]. Further controlled clinical
trials should be performed in humans, to assess the impact
of OT-PC on bone dehiscence compared with convention-
al therapy and to evaluate the safety of the OT-PC treat-
ment protocol.

The median DI score was 4, corresponding to crowding
ranging between 5 and 7 mm. Although it may predispose
teeth to procline after alignment and lead to bone lysis, this
was not confirmed statistically in our study, probably due to
the large interquartile range (IQR) or small sample size.
Garlock et al. also found no statistically significant correlation
between incisor to mandibular plane angle (IMPA) changes
and facial vertical bone loss after COT [8].

The overall alveolar bone thickness (ATA/ATM) and the
lingual cortical thickness (LCTA/LCTM) significantly de-
creased after OT-PC. Changes were particularly significant
for the maxillary incisors, where the alveolar ridge was re-
duced by approximately a millimeter at the root apex level.
In the mandible, alveolar bone thickness did not exhibit any
significant change, possibly due to its minimal initial thick-
ness. More specifically, if the bone was thin, the amount of
resorption could not be easily detected.

Complete alveolar bone dehiscence occurred primarily in
the buccal cortical bone at mid-root level of the lower teeth.
According to our findings, 75% of subjects presenting post-
treatment dehiscences had a pre-treatment mandibular bone
thickness ≤ 0.3 mm. This emphasizes the need for bone grafts
to prevent bone resorption after OT-PC, as initially proposed
by Dibart et al. [1]. To our knowledge, this information has
not been previously discussed in the literature. Further studies
are necessary to assess the necessity for pre-orthodontic bone
grafting procedures, even for COT and to investigate whether
these bone dehiscences are caused by PC, by proclination of
the anterior mandibular teeth or by both.

In our study, ARR was relatively small with a mean
reduction of 0.55 mm. However, it was more significant
in both anterior sextants, remaining below a millimeter.
This amount of ARR resorption was similar with those
reported for COT [26]. Results should be interpreted with
caution since the measurement of root length could have
been affected by the teeth’s large apical curvatures. This
possibility led us to investigate ARR using another objec-
tive measure, the Levander and Malmgren index. The over-
all mean score index of 0.98 is considered as mild root
resorption. It was comparable with Charavet et al.’s results
showing a mean root resorption score of 0.91 [3].
Randomized controlled trials comparing OT-PC and COT
could reveal if PC reduces the risk of ARR, since this
question is still debated in the literature [28–31]. Two stud-
ies concluded that there were no significant differences
between the two techniques [3, 5], while a recent and con-
troversial trial found that OT-PC increased root resorption
[12, 32]. However, we hypothesize that the shorter treat-
ment time with OT-PC should have a lesser impact on
ARR than for the COT group [31]. Further studies are
necessary to investigate whether the periodontal inflamma-
tion caused by PC may have a negative effect on the root
structure [33].

Nevertheless, our study presents some limitations.
Since CBCT was performed within 1 week after the
end of active treatment, newly formed or remodeled bone
was possibly present but not detected by radiography
[34]. In addition, since very thin bone may not be de-
tected even with high CBCT resolution, alveolar bone
dehiscences may have been overestimated [25]. While
our sample size was small and consisted of more females
than males, previous studies have shown that the impact
of gender on root resorption, initial bone volume or de-
fects was not significant [29, 35]. Since this study ex-
cluded malocclusions with extractions or major skeletal
disharmonies, our findings cannot be extrapolated to all
orthodontic populations. The lack of standardization of
the arch wire sequence could influence root resorptions
but this impact is not clear [36]. Although further studies
including a control group are required, our findings high-
light the potential effects of OT-PC on the periodontal
health. The OT-PC requires appliance activation every
2 weeks, in order to optimize the effect of the regional
acceleratory phenomenon and to accelerate the tooth
movement. The inclusion of a control group was not
considered for this study because this protocol for such
frequent application of orthodontic force over shorter
time periods could lead to important undesirable side
effects to the periodontal support in patients not receiv-
ing the piezocision. Nonetheless, our study showed the
impact of OT-PC on the root and bone structures, in
patients who underwent the procedure.
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Conclusion

OT-PC causes minor negative effects on both alveolar bone
and root resorption. Nevertheless, CBCT evaluation demon-
strated that bone height loss was greater on the buccal aspect
of the mandibular teeth and showed that ARR was more sig-
nificant in both anterior sextants. Moreover, the majority of
complete alveolar bone dehiscences occurred on the buccal
cortical bone at mid-root level of the lower teeth.
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