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Clinical Evaluation of the Effect of Piezocision
on the Rate of Tooth Movement during
Distalization of Maxillary Molars

Hala Diraz*, Islam Tarek Abbas** and Noha Ezzat Sabet***

Abstract:

Objective :to investigate the effect of piezocision on the rate of tooth movement
during distalization of maxillary molars.

Design 2 :arms randomized controlled clinical trial with an allocation ratio of.1:1
Setting :The outpatient department of the dental college ,Ain Shams University.
Participants 20 :adult patients with Angle class Il molar relationship.

Methods :All patients had the distalization appliance cemented and two palatal
miniscrews inserted .The experimental group consisted of 10 patients who received
3vertical piezocisions mesial and distal to the first and second maxillary molars .All
patients were followed each 2 weeks for appliance activation .These were compared
with a control group treated with identical appliace without piezocisions and were
assessed for rate of tooth movement)maxillary first molar distalization ( using digital
models.

Results :A statistically significant increase in rate of tooth movement in the
piezocision group) p (0.05>in the first two months of distalization only.

Conclusion :Piezocision has a limited effect on the rate of tooth movement during
maxillary molar distalization.

Introduction:

Class Il malocclusion is one of the most frequently encountered problems in
orthodontic practice .Where there is a mild or moderate Class Il malocclusion in an
adult or an adolescent who is too old for growth modification ,camouflage treatment
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by tooth movement can be used .Surgical
correction is reserved for adults with severe
Class 1l malocclusion and no further growth
potential’.

Maxillary molar distalization is an integral
part of most non-extraction treatment
philosophies for Class [I malocclusion .Various
distalization techniques were developed and
a vast number of distalization appliances were
designed starting with the use of extra-oral
traction to distalize maxillary molars to the
use of non-compliance dependent skeletally
anchored distalization appliances®.

In recent decades major attempts have
been made to shorten the length of treatment.
Numerous methods have been proposed
to accelerate the rate of tooth movement
so that faster and better treatment options
can be provided to the patients .Prolonged
orthodontic treatment also carries the risk of
root resorption ,enamel demineralization,
caries and gingival recession and leads to
decrease in the patient compliance®.

The surgical approach is the most clinically
used and most tested with known predictions
and stable results .However ,it is invasive,
aggressive ,and costly ,and patients are not
open to the ideas involving surgery unless
it is the only option that is needed to have a
proper occlusion .Piezocision is an innovative,
minimally invasive surgical technique designed
to overcome the drawbacks of the other
surgical techniques .It has evolved from
being initially a minimally invasive surgical
alternative to conventional corticotomies
to a more sophisticated philosophy where
the orthodontist is given the tools to control
the anchorage value of teeth by selectively
altering the bone density surrounding them.
Piezocision also gives the periodontist and
the orthodontist another tool to expand their
scope of practice'".

Few studies attempted to utilize some of the
acceleration techniques in order to shorten the
time needed for maxillary molar distalization
and thus shorten the orthodontic treatment
period as a whole'.

This study was carried out in order to
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evaluate the effect of piezocision as a minimally
invasive surgical acceleration technique on the
rate of tooth movement during distalization
of maxillary first molars and-3 dimensional
digital records were utilized for evaluation of
acquired results.

Materials and Methods:

A total of 20 patients were recruited from
the outpatient clinic of the Orthodontic
Department at the Faculty of Dentistry
Ain Shams University ,they were allocated
randomly 1:1 ratio into 2 groups ,control group
and piezocision group .Inclusion criteria :Adult
patients with age ranging from 18 to 25 years,
no previous orthodontic treatment ,presence of
all permanent teeth excluding the third molars,
Bilateral Class Il molar relationship ,increased
overjet or upper anterior crowding ,Normal or
low mandibular plane angle .Exclusion criteria:
Medical problems that affect tooth movement
)e.g .osteoporosis ,bisphosphonate therapy,
etc ,(...Bad oral hygiene) will be evaluated
through plaque index & pocket depth.(

Methods :An informed consent was signed
by each patient before their enrollment in the
current study in which the aim of the study,
the methodology and possible complications
will be clearly described .Full orthodontic
records were taken for the patients who met
the inclusion criteria .These records are :Extra-
oral and intra-oral photographs ,orthodontic
study casts ,panoramic and cephalometric
radiographs.

Maxillary first molars were banded and
distalization appliances were fabricated.
After distalization appliances cementation,
2miniscrews 8*1.6 mm size were inserted
in the palatal inter-radicular area between
the first molar and the second premolar .For
the piezocision group ,after securing local
anesthesia 3 ,buccal vertical gingival incisions
were made using a bald parker bladel5
mesial and distal to the first molar and distal
to the second molar 3 mm apical to the
inter-dental papilla .Piezotome was used to
perform cortical incisions through the vertical
gingival incisions3 mm in depth or till drop in
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the cancellous bone is felt .No sutures were
needed and patients were given oral hygiene
instructions.

Appliances were activated using NiTi closed
coil springs 300) gm .(Patients were followed
up every 2 weeks for appliance re-activation
and study models were taken every 4 weeks
till the end of distalization .Digital models
obtained from study models scanning were
analyzed using computer software to compare
the rate of molar movement between the2
groups.

Error of measurement:The error of
measurement in this study was assessed
through assessing the intra-operator and inter-
operator reliability.

Statistical Analysis :Numerical data were
explored for normality by checking the data
distribution and using Shapiro-Wilk tests .All
data showed normal) parametric (distribution.
Student’s t-test was used to compare between
the two groups .Intra —and inter-observer
reliability were assessed using Cronbach’s
alpha reliability coefficient and Intra-Class
Correlation Coefficient) ICC .(The significance
level was set at P .0.05 = Statistical analysis
was performed with IBM SPSS Statistics for
Windows ,Version .22.0 Armonk ,NY :IBM
Corp.

Results :Figure(1)illustrates the subject
flow through the trial using a CONSORT
diagram ,Out of the 20 subjects enrolled in
the study 1 ,patient from piezocision group
was lost to follow up leaving a total of19
subjects completing the study and analyzed9)
experimental and 10 control.(
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Figure 1 CONSORT Flow Chart

Paired t-test was used to compare the mean
and standard deviation) SD (values for the
change in maxillary first molar rate of tooth
movement in the experimental group .Highly
statistically significant changes were found
for every two consecutive month readings in
the experimental group Table (1) and figure

.(2)The maximum mean rate of maxillary
first molar movement was 0.65 mm/month
between the third and forth months.
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Figure 2 Rate of maxillary first molar
movement) mm/month (for experimental

group.
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Table 1 Comparison of the rate of maxillary first molar rate of movement between every
two consecutive months in the experimental group.

95% Confidence
Paired Differences Interval of the

Difference df P value

N Mean SD SEM

Mean SD SEM  Lower Upper

Paired t-test was used to compare the mean and standard deviation) SD (values for the change
in maxillary first molar rate of tooth movement in the control group .Highly statistically significant
changes were found for every two consecutive month readings in the control group Table(2)
and figure .(3) The maximum mean rate of maxillary first molar movement was 0.63 mm/month
between the fourth and fifth months.
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Figure :(3) Rate of maxillary first Molar movement) mm/Month (for control group.
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Table :(2) Comparison of the rate of maxillary first molar rate of movement between every
two consecutive months in the control group.

95% Confidence
Paired Differences Interval of the
Difference

Mean SD SEM Lower Upper

df P value

15.49 3.89 2.25
0.56  0.12 . . . . 0.01446
1493 3.78 2.18

Table :(3) Comparison of the rate of maxillary first molar movement between the two groups.

95% Confidence
SEM Differences Interval of the

N  Mean SD Mean Difference

SD Lower  Upper
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P 0.05 = significant ,p 0.01 = highly significant

Independent t-test was used for Comparing the rates of maxillary molar movement between
the two groups which revealed statistically significant increase in the rate of movement in the
experimental group compared to the control group in the first 2 months followed by statistically
insignificant difference for the rest of the distalization period as shown in Table (3) and figure.(4)
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Figure :(4) Bar chart comparing the Maxillary first Molar rate of Movement) mm/month(
for the experimental and control groups.

Discussion:

Patients with class Il malocclusion represent a large percentage of patients seeking orthodontic
treatment .It represents about % 21 among the Egyptian adults orthodontic patients'” .Treatment
modalities of adult patients with mild to moderate class Il malocclusion can be a point of
controversy .Either extraction or non-extraction treatment can be used as camouflage treatment
in such patients .Molar distalization is one of the most interest-attracting non-extraction treatment
modalities in patients with class Il malocclusion not requiring premolar extraction.

Techniques for maxillary molar distalization were developed for decades .The use of patient-
compliance depending appliances starting with the use of Headgear' for distal maxillary molar
movement to the use of other intraoral compliance distalization appliances'@?° showed various
drawbacks .The main drawback was the dependence on patient cooperation which impaired
treatment efficiency .Non-compliance intraoral distalization appliances were later introduced
to overcome the need for patient’s cooperation .Pendulum appliance?' , Distal jet*> and other
non-compliance intra-oral appliances were used to distalize maxillary molars but the challenge
of maintaining anterior unit anchorage evolved .The introduction of skeletal anchorage
in orthodontics addressed the problem of anchorage loss directly and profoundly .Various
skeletonized distalization appliances were designed®*-** and continue to show making use of the
advantages of skeletal anchorage .Not only does skeletal anchorage resolve the loss of anterior
anchorage problem with the non-compliance distalization appliances but also the ability to
approximate the distalization force vector to the molar’s center of resistance during distalization
yielding a more bodily movement than distal crown tipping.

Since molar distalization became a big part of orthodontic practice mainly in adult patients who
seek short-termed esthetic treatment ,the search for means to accelerate this phase of orthodontic
treatment drew attention ,in addition to the use of inconspicuous appliances .According to a
recent meta-analysis,Correction of a half-to-full cusp Class Il molar relationship with intraoral
distalizers can be achieved in 8.34 months ,and this distalization time may not be affected by the
kind of anchorage used?.
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A small number of studies''"and case
reports?®? investigated the effect of different
acceleration techniques whether surgical or
non-surgical on the rate of maxillary molar
movement during distalization.

The aim of this study was to evaluate the
effect of piezocision a minimally invasive
surgical  technique for acceleration of
orthodontic tooth movement on the rate of
maxillary molar distalization using a mini-
screw implant-supported modified transpalatal
bar appliance.

Piezocision ability to accelerate tooth
movement arises from stimulating the alveolar
bone turnover through increased osteoclastic
activity leading to RAP ,which forms the
basis of rapid tooth movement compared
to the conventional orthodontic treatment.
Piezocision-assisted tooth movement also
allows to” bypass ‘the lag phase following the
displacement phase that is characteristic of the
tooth movement subjected to conventional
orthodontics .Unlike conventional
orthodontics and during the course of
treatment in the adult patient ,a sharp increase
in tooth mobility is observed resulting from
the transient osteopenia induced by the
surgery .This was confirmed and explained
by the amount of demineralization following
Piezocision that was seen histologically in
animal experiments'? .Piezocision was proved
to be effective in alleviating dental crowding
and canine retraction in extraction cases in
previous studies'3-33,

Results of this study revealed that the
acceleration effect of piezocision was confined
to the first 2 months of distalization resulting in
a slightly higher rate of distal molar movement
in the piezocision group than the control group.
The rate of tooth movement in the following
distalization period was almost comparable
in both groups .The short acceleration period
may be the result of a milder injury than
needed for this type of tooth movement to
produce the sufficient RAP .Other reasons
may be the direction of the distalization force,
passing through the furcation area of the
maxillary first molar) center of resistance (in an
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apical direction®* .This force direction aimed
to produce bodily molar movement which is
more difficult to achieve than distal tipping
movement .Also the vertical component of
force causing molar intrusion might have
dragged the distalization rate back .One more
explanation of the slower than expected rate
of molar distalization is the patient selection
criteria for the study .Having a normal to low
mandibular plane angle with a more horizontal
growth pattern and higher masticatory mucsle
forces which place added resistance to distal
molar movement and posterior occlusion
movement in general*>=’.

The total distalization period in this study
was 7+2.75 moths .According to a recent
meta-analysis®” this period is comparable to
other non-compliance intra-oral distalizing
appliances.

A previous pilot study in which molar
distalization was assisted by piezoincisions
was carried out in .2014' Results of this study
revealed that the mean total distal movement
of the maxillary first molar was 4.98 mm ,the
average molar movement rate was 1.09 mm/
month .Authers attributed the high rate of
maxillary molar movement to the accelatory
effect of piezocision which enhances the
production of inflammatory markers at the site
of injury increasing the rate of bone resorption
and turn-over.

Comparing the results of our study to those
of the mentioned study ,the rate of distal
molar movement in the piezocision group
of our study was slower 0.65) mm/month in
the current study compared to 1.09 mm in
the previous study .(This difference may be
attributed to the following reasons :First ,the
subjects recruited for the current study were all
adults of age ranging from 18 to 30 years while
those of the previous study were at mean age

2.19 * 12.96years .Age affects the response
of alveolar bone to orthodontic force and the
rate of tooth movement .The rate of tooth
movement in adult patients is slower than that
in younger patients*®3? .The piezoincisions in
the current study were confined to the first and
second molars area while in the previous study
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piezoinsicions started from the first premolar
area to the first molar area .The difference
in the surgical technique might affect the
inflammatory response and the rate of tooth
movement although the effect of surgical
injury is supposed to be in the nearby area.
Finally ,the difference in the appliances used
for maxillary first molar distalization and the
mechanism of force delivery might affect the
rate of tooth movement.

Conclusion:

Piezocision has a limited effect on the
rate of tooth movement during distalization
of maxillary molars .The acceleratory effect
of piezocision was confined to the first two
months of the distalization phase.
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