
                      
International Journal of Dental Science and Innovative Research (IJDSIR) 

IJDSIR : Dental Publication Service 

Available Online at: www.ijdsir.com 

Volume – 5, Issue – 4, July - 2022, Page  No. : 112 - 118 

  

Corresponding Author: Dr. A. Arif Yezdani, ijdsir, Volume – 5  Issue - 4,  Page No.  112 - 118 

P
a
g
e 

1
1
2
 

ISSN:  2581-5989 

PubMed - National Library of Medicine - ID: 101738774 

 

 

 

 
Piezocision assisted orthodontics – Evidence based perspective 

1Dr. A. Arif Yezdani, MDS, Ph. D, FAGE, FWFO, Professor & Director, Department of Orthodontics and Dentofacial 

Orthopedics, Sree Balaji Dental College and Hospital, Bharath Institute of Higher Education and Research, Chennai-

600100, Tamil Nadu, India. 

Corresponding Author: Dr. A. Arif Yezdani, MDS, Ph. D, FAGE, FWFO, Professor & Director, Department of 

Orthodontics and Dentofacial Orthopedics, Sree Balaji Dental College and Hospital, Bharath Institute of Higher 

Education and Research, Chennai-600100, Tamil Nadu, India. 

Citation of this Article: Dr. A. Arif Yezdani, “Piezocision assisted orthodontics – Evidence based perspective”, IJDSIR- 

July - 2022, Vol. – 5, Issue - 4, P. No. 112 – 118. 

Copyright: © 2022, Dr. A. Arif Yezdani, This is an open access journal and article distributed under the terms of the 

creative commons attribution non-commercial License. Which allows others to remix, tweak, and build upon the work 

non-commercially, as long as appropriate credit is given and the new creations are licensed under the identical terms. 

Type of Publication:  Original Research Article 

Conflicts of Interest: Nil 

Abstract 

Piezocision is a minimally surgical invasive technique 

wherein subsequent to vertical micro-incisions, 3 mm 

deep midlevel vertical cuts of length 5-8mm are made 

with the use of a piezotome in the interproximal buccal 

alveolar bone in relation to the teeth that are to be 

selectively moved. These cuts traverse the cortical layer 

to reach the medullary layer of the alveolar bone to 

initiate regional acceleratory phenomenon and accelerate 

orthodontic tooth movement. In situations where one 

encounters bone dehiscences and root fenestrations the 

tunnelling procedure is advocated wherein hard and soft 

tissue grafting is done thereby eliminating the morbid 

conventional flap elevation procedure. Subsequent to 

this procedure, orthodontic therapy either with fixed 

appliances or aligners is then monitored fortnightly. This 

procedure can also be used in periodontal-prosthetic 

rehabilitation as also with temporary anchorage devices. 

An evidence-based approach of this procedure is hereby 

highlighted. 

Keywords: Piezocision; tunnelling; hard and soft tissue 

grafting; differential anchorage; orthodontic tooth 

movement 

Introduction 

Patients seek orthodontic treatment with the sole goal of 

enhancement of facial esthetics. However, refusal of 

orthodontic therapy is strongly linked with the premise 

that it is plagued with prolonged treatment duration.1, 2 

Various factors such as compliance and cooperation of 

the patient as also complexity of the case does affect 

treatment duration in orthodontics.3 

A reduced orthodontic treatment duration with any 

accelerated orthodontic treatment modality that would 

lessen the risk to the periodontal and hard tissues is the 

most sought after ardent desire of not only the patients 

seeking orthodontic treatment but also the attendant 

clinicians.4 Novel modalities either non-invasive or 
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invasive to accelerate orthodontic tooth movement 

(OTM) has gained momentum over the past few years.5-9 

Among the surgical techniques, corticotomy has been 

stated to be clinically effective in accelerating OTM, but 

due to its invasiveness, post-operative discomfort and 

technique sensitivity, its clinical acceptance by the 

patient and the operator has been a matter of grave 

concern.10-12 Seminal work on accelerated osteogenic 

orthodontics which is a combination of selective alveolar 

decortication and periodontal alveolar augmentation was 

done by Wilcko et al.13, 14 Irrespective of the surgical 

procedure the principle of Regional Acceleratory 

Phenomenon (RAP) as stated by Frost15-17 is the one that 

plays an important role in accelerating OTM. RAP is 

characterized by a transient burst of catabolic and 

anabolic reactions that creates a state of osteopenia, 

temporary demineralization and increased bone turnover 

rate all occurring in tandem with the degree of surgical 

insult to the bone.18 

Piezo surgery in conjunction with invasive conventional 

flap elevations and osseous surgery to facilitate rapid 

tooth movement was first introduced by Vercelloti and 

Podesta in 2007.19 The discomfort and complications 

post-surgery was not well accepted by the operator and 

the patient. Dibart et al20 introduced the minimally 

invasive Piezocision technique along with the selective 

tunnelling procedure with hard or soft tissue grafting in 

order to ensure an enhanced periodontium and a 

shortened orthodontic treatment time.  

Methodology  

PubMed search for articles relevant to the topic 

“Piezocision-assisted orthodontics”– was carried out. 

Handpicked articles too were chosen from the references 

of the specific articles. The Piezocision technique, 

comparison with the surgically invasive corticotomy 

procedure, its treatment effect in canine retraction, 

alleviation of mandibular anterior crowding, randomized 

controlled trials and systematic review and meta-analysis 

was minutely analyzed. The salient points are thus 

hereby discussed and reported. 

Discussion 

Flapless Piezocision was introduced by dibart et al, to 

minimize the surgical morbidity of the corticotomy 

procedure. Proportionate to the extent of surgical insult a 

dynamic healing process called the regional acceleratory 

phenomenon occurs which lasts up to a period of about 6 

months. An initial transient osteoporotic condition with 

an increased bone turnover rate facilitates accelerated 

tooth movement. This RAP response was seen not only 

when alveolar decortication was done with a bur but also 

with a piezotome. While on the one hand the former 

procedure was more surgically invasive the latter was 

minimally invasive. In contrast to the surgical bur, 

diffuse and extensive demineralization followed by 

mineralization was observed with the micro-vibrations 

produced with the piezotome set at specific settings of 

the vibration frequency. The Piezocision method also 

produces differential anchorage as it reduces the density 

of the bone around the areas so cut to facilitate faster 

OTM. The RAP can also be reactivated to maintain the 

demineralization state at the same site as this procedure 

is very conservative in nature and patient and operator 

friendly. Another added advantage of this procedure is 

that it could be done as a localized, generalized or as a 

sequential procedure in all types of malocclusions and 

multidisciplinary treatment situations. Patients with 

pacemaker devices and medically compromised patients 

such as on bisphosphonate therapy are the ones 

contraindicated for this procedure. Scarring, infection 

and inadvertent root injury could be mitigated by 

judicious use of the procedure. Additive effect of 

osteocytes’ response to the micro-vibrations seemed to 
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be another advantage of this procedure.21, 22 The novelty 

of this procedure was that there was no need of a palatal 

nor a lingual approach as a “one-sided” buccal approach 

was all that was needed to initiate RAP. The transient 

osteopenia does cause an increase in the mobility of the 

teeth being moved. As higher forces are applied to 

maintain the transient osteopenic state and the 

mechanical stimulation of the alveolar bone, an increase 

in the mobility of the teeth is but a natural occurrence. 

With concomitant remineralization, the teeth are 

subsequently stabilized in the alveolar bone housing. 

Though this procedure finds its use in all types of 

malocclusions, its use in Class I malocclusion to expand 

the arches, move teeth buccally to relieve crowding as 

also to correct cross bites deserves special mention. In 

situations where such buccal tipping is desired and the 

gingival biotype is thin, hard and soft tissue grafting too 

can be done to mitigate bone dehiscences/root 

fenestrations. Though this procedure could be used 

successfully in the treatment of Class II malocclusion 

and deep bite cases, its use in Class III malocclusion 

wherein the skeletal bases is at fault, the conventional 

orthognathic surgical approach is deemed a much better 

alternative.23 

Besides localized and generalized Piezocision, 

sequential Piezocision is yet another novel staged 

approach wherein at different times during orthodontic 

treatment selected segments or areas of the arch are 

demineralized to help achieve certain desired specific 

results.24 Root resorption was reported less in the 

corticotomized patients due most probably to the 

demineralized state of the bone facilitating faster OTM 

with less resistance.25-26 A 43% reduction in treatment 

time of the Piezocision group was reported by some 

authors with no significant increase in overall gingival 

scores.27  On the other hand, only a 27% reduction in 

treatment time was observed by Yavuz MC et al.28 

The blade thickness of piezo surgery knife of about 

0.6mm can be a deterrent in situations where one 

encounters close proximity of the roots. Hence, in order 

to avoid root injury, the Piezocision technique could be 

used in conjunction with computer guided surgery.29-30 

The use of computed tomography has been used 

successfully to create a three-dimensional model of the 

arch. By this means a surgical guide can be fabricated to 

help determine the location and depth of the 

corticotomies in order to prevent injury to vital 

anatomical structures and dental roots.31 A rigid, 

translucent 3D computer-assisted Piezocision guide with 

buccal slots for precision in depth, angulation and 

location together with it being sufficiently porous 

enough to permit the coolant to reach the surgery site 

could further enhance the exactness of the procedure and 

mitigate the risk of surgical complications.32 

It should also be noted that transitory bacteremia after 

the Piezocision procedure could pose the possibility of 

bacterial endocarditis in susceptible patients. 

Streptococcus mitis/oralis, Streptococcus pluranimalium 

and Gemmell sanguinis were detected in 3 postoperative 

blood samples taken 30-60 secs after the Piezocision 

procedure. The time limit of 30-60 secs was advocated 

as robust data showed that the peak value of bacteremia 

was attained between 30 and 60 seconds after dental 

extraction. No transient bacteremia was detected in the 

pre-operative samples.33 

Previous reports showed insignificant differences in the 

correction of mandibular anterior crowding with 

Piezocision, but on the other hand, in comparison with 

conventional orthodontics, Piezocision assisted space 

closure in premolar extraction cases did exhibit 

significant difference.34 In a randomized clinical trial 
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comparing Piezocision and laser assisted flapless 

corticotomy procedures, it was reported that the rate of 

canine retraction was accelerated without any sign of 

rotation or untoward effect on anchorage.35 In a 

systematic review and meta-analysis that was done to 

compare Piezocision assisted orthodontics and 

conventional orthodontics in relieving anterior crowding, 

it was concluded that Piezocision had an upper hand in 

alleviating crowding and in the reduction of tooth 

alignment time with insignificant differences in pain 

perception levels.36 In a study comparing Piezocision and 

corticotomy facilitated orthodontics, the authors reported 

that  for accelerating canine retraction both the 

techniques were equally effective and that Piezocision 

assisted orthodontics was 1.5 times faster than 

conventional orthodontics.37 A systematic review on the 

effectiveness of Piezocision and corticotomy on canine 

retraction revealed that the canine retraction rate was 1.5 

to 2 times faster with the Piezocision procedure and that 

both the procedures did not have any deleterious effects 

on periodontal parameters such as probing depth, plaque 

index and the periodontal status such as gingival 

recession, attachment levels, alveolar crest levels, root 

resorption or mobility scores.38 It has also been reported 

that Piezocision as an effective surgical procedure in 

reducing treatment duration and accelerating canine 

retraction is also fraught with low quality evidence.39 

In a randomized controlled trial, twenty-four adult 

patients with crowding of a mild nature were allocated 

randomly to a test group in whom localized piezo-

assisted orthodontics sans grafting was performed and a 

control group treated with conventional orthodontics. In 

the Piezocision group the overall treatment time was 

reduced by 43% as compared with the control group. 

With the exception of residual scars posing a risk in high 

smile line patients with piezo-assisted orthodontics the 

other periodontal parameters such as papilla bleeding & 

plaque index and pocket & recession depth remained 

unchanged between both the groups.27 In another 

randomized controlled trial the authors reiterated the fact 

that along with less root resorption two times more 

enmasse retraction was obtained with the Piezocision 

procedure.40 In yet another randomized controlled trial 

study in adults following conventional orthodontic 

treatment versus Piezocision assisted orthodontics with a 

customized appliance, the patient-reported outcome 

measures revealed high satisfaction and acceptance with 

the Piezocision procedure despite greater pain perception 

and apprehension.41 In a randomized controlled trial that 

was done to orthodontically correct severely crowded 

mandibular anterior teeth, it was reported that the 

flapless Piezocision technique was indeed effective in 

accelerating OTM.42 In another randomized clinical trial 

done to investigate the duration of mandibular crowding 

alleviation with conventional orthodontics and piezo 

tome-corticision orthodontics, it was observed that there 

was no difference in the duration  required to correct 

lower anterior crowding with either of  the procedures. 

Since this research was conducted in a single center, 

generalizability of the results in a broader sense might be 

a limiting factor.34 A systematic review comparing 

conventional orthodontics to Piezocision assisted 

orthodontics elicited weak evidence which in the opinion 

of the authors could also be biased due to the various 

types of tooth movements encountered in the studies.26 

Animal studies were contradictory with some claiming 

accelerated OTM in the antero-posterior direction while 

others were of the opinion that the OTM was directly 

proportionate to the degree of surgical insult.43,44 But, 

animal studies, however, have confirmed a 50% 

reduction in overall treatment time with this procedure 

and the coupled remodelling of the alveolar bone.45 
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Systematic review of few clinical trials need to be taken 

with great caution as a lot of bias is introduced in the 

eligibility criteria as they deal with different phases of 

orthodontic treatment like (only alignment phase, only 

non-extraction or extraction of first premolars-like 

situations). High quality evidence with low risk of bias 

and more multi-centre randomized controlled trials to 

support Piezocision assisted orthodontics would 

certainly add more credence to this minimally invasive 

procedure in the near future. 

Conclusion 

Piezocision is a generalized, localized or sequential 

alveolar decortication technique performed with a piezo 

tome. It could also be used with the selective tunnelling 

procedure with hard and soft tissue augmentation.  It 

effectively entails the use of differential anchorage 

technique and reduces the overall treatment time 

required by orthodontics by accelerating orthodontic 

tooth movement due to the occurrence of the regional 

acceleratory phenomena. It is a minimally invasive 

procedure sans the downslides of the traumatic and 

extensive conventional surgical approach along with 

good patient preference and acceptance. 
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