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Abstract: An increasing number of adult patients have been seeking orthodontic treatment,
and a short treatment time has been a recurring request. To meet their expectations, a
number of surgical techniques have been developed to accelerate orthodontic tooth movement. However, some of these techniques have been found to be quite invasive, leading to
low acceptance in patients and the dental community. This topic review presents currently
available surgical options that accelerate orthodontic tooth movement to treat dental maloclusions as well as facilitate multidisciplinary treatment. The introduction of an innovative,
minimally invasive procedure (Piezocision™) that combining microincisions and localized
piezoelectric decortication has proven quite useful in this regard as it has been well accepted by patients and dental practitioners.

Introduction

the desire to straighten teeth and im-

The appeal of accelerated orthodontics

prove the smile were the primary fac-

The U.S. population is expected to

tors for initiating treatment. A certain

increase by 98.1 million between 2014

percentage of adult patients (13.3%)

and 2060, reaching 417 million in

demanded orthodontic treatment as

2060. The percentage of the population

part of a more complex treatment

under the age of 18 is expected to de-

plan to facilitate functional restorative

crease from 23 to 20 percent while the

outcomes. The biggest challenge the

percentage of the population over 65

dental team was facing was the answer

is expected to increase from 15 to 24

to the question:“How long will I be

1

percent .
Consequently there has been an

high portion (33%) of adult patients

increase in adult orthodontic treat-

undergoing orthodontic treatment were

ment in the US and the UK

2,3,4

; from

1981 to 2013 the percentage of adult
cases increased from 15.4% to 23%.
The number of orthodontists offering
adult treatment increased from 51% to
98.6%. As dentists, we must be aware
of these changes as well as the needs
and requirements of this rapidly growDate:
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in braces?”According to Tayer 6, a

discouraged because of the treatment
duration and the inconvenience and
discomfort involved with the use of
orthodontic appliances. Thus, length of
treatment time is a major concern for
adult orthodontic patients.
Purpose of the study
Introducing a new, minimally in-

ing new patient population.
A study conducted at the Eastman

vasive procedure (PiezocisionTM) that

Dental Institute in the UK5 showed that

helps accelerate tooth movement when
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combined with conventional ortho-

gual side of the selected area, a full

Alikhani in 201315 used Propel (Pro-

dontics or clear aligners. Reducing

thickness flap is reflected beyond the
apex of the teeth and the corticotomies
are performed. The vertical corticotomies are located between the teeth
and connected apically. Additional
decortication is performed to increase
the flow of cells to facilitate the bone
augmentation. Demineralized freezed
dried bone allografts (DFDBA) and
bovine xenograft previously wet with
clindamycin are placed on the alveolar
bone buccaly and lingually and the
flaps are repositioned and sutured with
non-resorbable sutures. This procedure
although effective is time consuming
and is associated with significant morbidity (discomfort, swelling, hematoma
etc…)12

pel Orthodontics,Ossining, NY) in a

drastically orthodontic treatment time
and increasing patient acceptance for
comprehensive oral rehabilitation and
orthodontics in the adults population.
Material and Method
The solution(s)
A review of the historical literature
7

can be found in Dibart 2016 , more recently several surgical procedures have
been developed. They all take advantage of the regional acceleratory phenomenon (RAP) that takes place after
8

bone injury . As a refresher, induction
of RAP requires a noxious stimulus of
sufficient magnitude to induce an effect
on the surrounding tissues. The magnitude of the stimulus determines the size
of the affected region and the intensity
of the response. The effect on bone is a
decrease in density (osteoporosis) due
to an increase in the remodeling space.
The duration, depending on the kind
of stimulus, can last from 4 months to
8

2 years . It is the judicious use by the
orthodontist of the demineralization
phase of the RAP following surgery,
that allows for acceleration of tooth
movement. This phase is temporary as
remineralization of the site will occur
after a while, bringing the healing process to an end. This is a bimodal pro9,10

cess (resorption/apposition)

.

Corticision
The name of this technique, introduced by Park13 in 2009, is a neologism
which indicates“cortical bone incision”. It is a minimally invasive flapless periodontal procedure which uses
RAP to accelerate tooth movement. In
this technique, described in a later publication in 201614, a reinforced scalpel
is used as a thin chisel to separate the
interproximal cortices transmucosally
without reflecting a flap. The advantage of this technique, when compared
to the PAOO surgery, is the flapless
approach. However, some patients
complained of dizziness related to the
use of the mallet. It also does not allow
for bone or soft tissue grafting.

Periodontally Accelerated Osteogenic
Orthodontics

clinical trial in 20 adults with class II
division I malocclusions. He performed
three flapless microperforations under
local anestesia distally to the canines
6 months after the extraction of the
premolars. The authors reported an increased rate of tooth movement by 2.3fold.
Piezocision
It was first described in 2009 by
Dibart16 who combined the advantage
of grafting offered by PAOO of Wilcko
and Wilcko with the flapless approach
adopted by Park. The surgery is performed 1 week after the placement of
the fixed orthodontic appliance. Under
local anesthesia vertical interproximal
incisions are made below the interdental papilla on the buccal aspect of the
teeth to be moved (Figures 1 and 2).
The incisions are kept minimal and go
through the periosteum to reach the alveolar bone.
Where bone or soft tissue grafting
is needed a small periosteal elevator
is used to create a tunnel between the
interproximal incisions which will accomodate the bone or soft tissue graft
(Figure 3,4,5). Suturing is recommended only in areas that receive graft material and is not necessary if only corticotomy is performed. The discomfort for
the patient is minimal and the advantages of this procedure include the op-

Micro-Osteoperforations (MOP)

tion of grafting and short surgical time.

The Wilcko’
s introduced the Accel-

To further reduce the invasive nature

This is a minimally invasive, versatile

erated Osteogenic Orthodontics (AOO)

of the surgical techniques aimed to ac-

procedure that can be used to help treat

technique, in which orthodontic appli-

celerate orthodontic movements, Propel

malocclusions (pure orthodontic cases)

ances are applied one week preceding

Orthodontics introduced a disposable

or help facilitate the treatment of muti-

the surgery . Intrasulcular incisions

device called Propel used to puncture

disciplinary cases.

are made both in the buccal and lin-

bone in a process named Alveocentesis.

11
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Piezocision to optimize implant dentistry
Short orthodontics could be a key
addition to our armamentarium when it
comes to multidisciplinary treatments.
Figure 6.
Figure 3.
The anterior needs bone grafting. This is done
following alveolar decortication through the soft
tissue cuts, using subperiosteal tunneling.

Full mouth panoramic radiograph. Tooth 16 is
missing and the space has closed in due to mesial
migration of tooth 17. This space once opened
will be the site of an implant supported fixed
restoration. Tooth 25 will need a class II onlay
ceramic restoration, tooth 46 an onlay ceramic
restoration and tooth 47 an occlusal filling.

Figure 1.
(A) Vertical interproximal incision: vertical interproximal incisions are made below the interdental papilla on the buccal aspect of the teeth
to be moved.

Figure 4.

(B) Corticotomies are performed with a Piezoelectrical surgical knife (BS1 insert, Piezotome,
Satelec Acteon Group, Merignac, France)
through the gingival incision in the bone with
a depth of 3 mm to pass the cortical plate. This
is critical as this will generate the onset of the
RAP phenomenon, failure to do so will result in
inconsistent outcomes.

The bone is grafted and fills the space under the
periosteum. Demineralized Freezed Dried Bone
Allograft used here in a collagen matrix delivered by a syringe.

Figure 7.

Figure 5.

Figure 8.

The bone graft is in place and the openings are
sutured with a 5-0 Chromic gut suture.

Selective Piezocision cuts in the lower anterior
zone.

Tooth up righting, space management

15 (Figure 7), followed by piezocision

prior to implant placement or con-

assisted Invisalign to correct the lower

ventional restorative procedures are

crowding (Figure 8). The localized

17

Figure 2.
Decortication of the alveolar bone using the
piezoelectric knife following interproximal soft
tissue cuts with the microsurgical scalpel.

Localized mesial and distal piezocision cuts
tooth 17.

particularly useful . As an example

piezocision was done mesial and distal

a 30 year old male came to the clinic

of 16. Six months later, the space had

asking for an implant to replace tooth

open to measure 12 mm and was ready

16 as well as resolving lower anterior

for implant placement (Figures 9, 10,

crowding in the shortest amount of

11). In the meantime the lower arch

time possible (Figure 6). Piezocision

was prepared for piezocision assisted

assisted orthodontics was devised to

invisalign, as the patient was reluctant

open the space between teeth 17 and

to wear braces on the lower jaw (Figure
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12). After reviewing the clincheck images piezocision was done according to
the protocol established by Dibart and
Kesser18. Three months later the lower
jaw crowding was resolved (Figure 13).
In this fast paced society it is important to have the necessary tools in our
armamenterium to provide selective

Figure 12.

patients with what they are looking for

Lower jaw: Restorations on teeth 46 and 47
have been completed, Invisalign assisted piezocision to resolve the mild lower crowding is
initiated. Interproximal reduction (IPR) will
also be done between the lower incisors as part
of the Invisalign treatment.

: short treatment time, minimal trauma
and optimal results (Figure 14).
Used judiciously, Piezocision assisted orthodontics can help increase
patient satisfaction, communication
between specialties and treatment acceptance.
Discussion:

Figure 9.
Distalization of tooth 17. In 6 months the space
has opened to 12 mm. A 3i Osseotite bone level
5x10 mm implant will be placed to replace the
missing tooth 16.

The purpose of this review was to
present different available surgical
options that accelerate orthodontic

Figure 13.

tooth movement and to assess which

Lower jaw 3 months later, treatment finished.
3 months later the treatment is completed, the
crowding has resolved.

approach offers more advantages in
terms of patient discomfort and timing
of treatment.
Orthodontic treatment often requires
years of commitment and this can be
a major issue, especially with an adult
population 6. Each of the techniques
described here allows for a significant
decrease in treatment duration. The duration of treatment was reduced by 1/31/4 of the expected time with the PAOO
surgery11 and by 43% with piezocision

Figure 10.
Osteotomy to place implant. Notice now the
ample amount of space that is available thanks
to the short orthodontic treatment strategy using
Piezocision assisted orthodontics.

surgery19. This is an advantage also in

Figure 14.
Final view of the patient 6 months after the start
of the treatment.

suggest that there is an additional

interdisciplinary treatments that are re-

advantage of protection from root re-

quired by the adult population5, where

sorption21,22,23,24. However, this concept

tooth movement is necessary to provide

has been challenged by Patterson25 with

the patient with the ideal restorative

a microcomputed tomography study in

outcome. Corticotomy procedures

which an increased risk of root damage

could in some instances represent an

was present with piezocision. These

alternative to orthognatic surgery to
patients who are not willing to under-

Figure 11.

go major procedures20. Some authors

Implant 16 is restored.
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very small and these finding might be
related to improper surgical technique,
resulting in direct damage to the root,

and relapse28 with no effect on gingival
30

indices .

consuming if the cortical bone is thick.
Patient discomfort and chair time are

Disadvantages of the PAOO

TM

tech-

definetly decreased compared to any

rather than the effect of the procedure

nique are related to patient discomfort

other procedures previously described

on the remodeling of the root surfaces.

and invasiveness of the surgical proce-

but where the thickness of the alveolar

Contraindications to treatment are

dure. These disadvantages were over-

bone is a concern other approaches

mainly related, but not limited to, pa-

come by the introduction of Cortici-

such as PAOO TM or Piezocision TM

14

tient factors that do not allow for surgi-

sion . The flapless approach decreases

cal procedures. Root proximity might

the posto-operative discomfort and the

Each of these techniques uses a

be an obstacle when planning for peri-

use of a reinforced scalpel with a mallet

different instrument to produce the

odontally accelerated tooth movement,

to create the injury recreates conditions

injury in the surgical site and the kind

for the increased risk of root damage.

necessary for RAP in the area, heading

of instrument could influence the bone

Adequate pre-operative x-rays are nec-

to a shortening of the lag phase thanks

remodeling rate.

essary to plan for the surgical proce-

to a faster removal of hyalinization

Dibart in 2016 33 investigated dif-

dure and to avoid any risk of damaging

products13. The main limitations of this

ferences between the piezoelectric

tooth structure or compromising tooth

procedure lay on the impossibility of

knife, bur and hand held screw device

vitality.

bone grafting and on the intrasurgical

on bone remodeling activity on a cal-

Studies on the effects of these tech-

use of the mallet that can produce verti-

varial bone model. Osteoclastic bone

niques are mainly case reports and case

go and be psychologically challenging

resorption, osteoblastic differentiation

series. Animal and human case studies

for the patient.

and bone formation were surprising-

are variable in terms of study design
and subject population and this consti-

The Piezocision

TM

should be considered.

procedure intro-

ly high in the sham piezotome group

duced by Dibart combined the advan-

suggesting that vibration can produce

16

TM

tutes a limit to a direct comparison of

tages of PAOO

and Corticision. The

a response similar to a direct injury.

the different techniques. However, we

possibility of grafting is an adjunctive

The piezotome injury group showed

can draw some conclusions as to the

to the benefits offered by a minimally

the greatest area of bone resorption and

advantages and disadvantages of each

invasive flapless surgery. The surgical

formation extending to the controlater-

procedure.

procedure can be performed with lim-

al side of the calvaria. This is probably

The PAOO

TM

16

ited chair time with minimal patient

due to the combined effect of injury

by Wilcko and Wilcko constituted a

discomfort. When root proximity or

and vibration. The bur injury group

new approach to the corticotomy pro-

other anatomical features are a concern

had significant remodeling activity,

cedure, applying the concept of RAP

digital planning of the position of the

but limited to the area of injury, while

to orthodontic tooth movement. The

incisions can be an additional advan-

the hand held screw device injury pro-

procedure introduced
11

transient biological effect of the injury

tage to the surgery . Human studies

19,32

duced the least amount of osteoclastic

allows reduction of the lag phase of

confirmed that piezocision decreased

and osteoblastic activity. The author

orthodontic tooth movement, and thus

total treatment duration without com-

concluded that piezotome had the

a decrease in total treatment time . The

promising tooth mobility and gingival

greatest impact on bone resorption and

addition of bone grafting on the day of

indices.

formation and suggested that the high

24

31

surgery offers the advantage of prevent-

Propel is the most recently intro-

frequency vibrations could amplify the

ing the formation of new fenestrations

duced technique. As Corticision, it

and bone dehiscences26 and allows for

natural response to injury. His findings

offers a minimally invasive flapless

are in accordance with Alikhani34 ob-

the filling of pre-existent ones, while

approach, but does not allow for addi-

servations that not only the injury per

27

thicknening the alveolar housing . The

tional grafting. The use of the Propel

duration of treatmet can be decreased

device makes the procedure easy to

up to 75%28,29 while reducing undesir-

perform by any operator as there is no

able effects such as root resorption24

need for incisions, but can be very time

se, but vibration also has an influence
in mineralization of alveolar bone.
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