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ABSTRACT
An increasing number of adult patients are seeking orthodontic treatment to improve their smile or their masticatory function. 
One of the biggest challenges an adult orthodontic patient faces is the time spent wearing brackets because time and esthetics 
have become increasingly important in this time. Over the years, several surgical techniques have been developed to address 
this issue and reduce overall treatment time. Although very effective, these techniques have proven to be quite invasive. A 
new, minimally invasive surgical procedure [piezocision] is presented in this case report that combines microincisions and 
localized piezoelectric surgery to achieve similar results rapidly and with minimal trauma.
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Introduction

An increasing number of adult patients have been seeking 
orthodontic treatment in recent years because orthodontic 
treatment efficiency is especially important when treating 
adults. These patients have specific demands and usually 
want to achieve their treatment goals as soon as possible 
to reduce the negative effects of orthodontic appliances 
in their social and professional lives. According to the 
American Association of Orthodontists (AAO) the length 
of comprehensive orthodontic treatment can range from 
approximately 12 to 36 months, depending on treatment 
options and individual characteristics.[1] That is why many 
patients refuse orthodontic treatment.

To shorten the time necessary for orthodontic tooth 
movement, various attempts have been made. These 
attempts mainly fall into three categories. The fi rst is 
local or systemic administration of medicines such as 
prostaglandins,[2-6] interleukins,[7] leukotrienes,[8] cyclic 
adenosine monophosphate,[9] and vitamin D.[10,11] The 
second category is mechanical or physical stimulation. 
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Direct electrical current,[12] pulsed electromagnetic fi eld,[13] 
samarium cobalt magnet,[14] and low-energy laser[15] were 
studied. These two methods increase movement speed 0.3 
to 1 times according to the literature. However, they are not 
without problems. The effects of medicines are not specifi c, 
and side effects in the long term are unknown.[3,11,16] Physical 
stimulation also has unwanted effects.[13,17] 

The last category is oral surgery, including dental 
distraction, alveolar surgeries to undermine interseptal 
bone, and alveolar corticotomies, which have been used 
to correct malocclusions for over 100 years.[18,19] Although 
very effective, these techniques have proven to be quite 
invasive so, in 2009 Dibart et al.[20] have described a new 
minimally invasive, periodontally accelerated orthodontic 
tooth movement procedure [Piezocision]. This procedure 
combines micro incisions and localized piezoelectric 
surgery to achieve similar results rapidly and with minimal 
trauma. 

Case Report

Clinical Evaluation
A 19-year-old female patient with a chief complaint of 
upper anterior crowding and excessive overbite showed 
a retrusive facial profi le. Usual diagnostic examinations: 
impressions, intraoral and facial photos, panoramic and 
lateral cephalometric radiographs, and cephalometric 
tracing and model analysis are performed. The clinical 
examination revealed skeletal and dental Class II 
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malocclusion, retroclination of upper incisors, deep bite, 
and defi cient anterior facial height. Clinically, she had 
showed the features of Class II Division 2 malocclusion 
[Figures 1 and 2]. The oral hygiene was adequate. Excessive 

upper incisor and gum display was remarkable during 
smile, indicating severe gummy smile. 

Hayes-Nance analysis revealed upper and lower arch 
crowding 5 and 2 mm, respectively. There was 0.3 mm 
Bolton discrepancy in the lower anterior region. A 2 mm 
lower dental midline deviation to right side was noted. The 
overbite was 7 mm [Figure 3]. 

Radiographic Examination
The panoramic fi lm showed impacted third molars. The 
root form and root length appeared adequate, with good 
bone support. No fillings, carious lesions, or periodontal 
defects were observed [Figure 3]. 

Cephalometric measurements showed an average maxilla 
with 79.6° SNA angle. 75.8° SNB angle value revealed 
that mandible was retrognathic. Although mandibular 
advancement is necessary to improve facial profi le, she 
didn’t accept a surgical procedure. Witts value was 3, 
8 mm that supports Class II jaw disharmony. Mandible 
was retrognathic according to McNamara measurements 
too. All vertical measurements showed low angle vertical 
pattern. U1-SN and U1-PP were measured 86.5° and 
96.2° respectively showing severe retroclination of upper 
incisors. -1, 1 mm of U1-NA [mm] value also indicates 
retrusion of upper incisors. Lower incisors are also 
retroclined according to L1-NB with 12.2° but they are 
normally inclined according to IMPA with 93.4°. Therefore, 
interincisal angle was increased to 158.2°. Lastly, soft tissue 
measurements showed an increased nasolabial angle and 
retrusive upper and lower lips [Figure 3, Table 1].Figure 1: Pretreatment extraoral photographs

Figure 2: Pretreatment intraoral photographs
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Treatment Objectives
Because she did not approve orthognathic surgery, the 

treatment objectives was intended for dental correction 

including elimination of maxillary and mandibular dental 

crowding and correction of deep bite by intrusion of 

upper and especially lower incisors. To achieve these 

Figure 3: Pretreatment panoramic

Table 1: Cephalometric Measurements

Table 1 (Conti nued)
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goals, extraction of upper first premolars was planned with 
maximum anchorage mechanics on the left side. A Class 
II fi nal molar relationship was targeted. 

Treatment Progress
After extraction of two upper first premolars, upper 
and lower arches were bonded. Upper incisors were 
not bonded at the beginning of treatment for avoiding 
jiggling effect during retraction of incisors. Leveling was 
achieved by using 0.016 Ni-Ti and 0.016 x 0.022 Ni-Ti 
wires, respectively. After leveling phase fi nished, 0.016 
stainless steel wire placed and canine retraction phase was 
started. Miniscrews were placed bilaterally, to the mesial 
of fi rst molars, for anchorage control. Before surgery the 
interdental bone and the proximity of the roots of the teeth 
were evaluated on the panoramic radiograph. The patient 
was fully informed of the proposed surgical procedure and 
signed an informed consent. She accepted this minimally 
invasive surgical intervention. 

Surgical Technique
Surgical procedure was performed with local infi ltrative 
anesthesia to mesial and distal sides of upper canines. 
After local anesthesia, vertical interproximal incisions were 
made, 5 mm apical to the mesial and distal interdental 
papilla of related canines, on the buccal aspect of each 
jaw using surgical blade No. 15. Incisions were extending 
10 mm length apically. The general rule for the incisions 
was it has to go through the periosteum, which allows the 
blade to reach the alveolar bone. A Piezo surgical knife 
[Piezotome, tip BS 1™ UK] was used to create the cortical 
bone incision through the gingival opening to a depth of 
approximately 4 mm. When the corticotomies are fi nished, 
vertical incisions are closed using a resorbable 5-0 suture. 
The patient was comfortable and she was discharged 
under antibiotic and analgesic cover. Whole operation and 
extractions took only 15 minutes. The patient reported no 
discomfort and pain. Surgical area was fully healed after 

1 week from operation. There was no symptom of edema 
and infl ammation. 

After the operation, canine distalization was performed 
immediately because the time span between surgical 
procedure and tooth movement was very critical, using 
santalloy closed coil springs which conduct 180 gr 
continuous forces to maxillary canines. Closed coil 
springs were extending from the hook of canine bracket 
to ipsilateral miniscrew. Upper right canine was fully 
distalized after 4 months but left canine distalization 
took 5 months. After both canines fully distalized, before 
incisor retraction stage, upper and lower incisor intrusions 
were achieved using Burstone’s intrusion arch. Then 
0.016x0.022 inch stainless steel retraction arches with 
reverse closing loops were inserted.

Treatment Results
At the end of the treatment inclination of upper incisors 
and gummy smile was improved [Figures 4 and 5]. The 
crowding was eliminated, upper and lower incisors were 
intruded and retraction of upper incisors was achieved. 
Class II molar and Class I canine relationships were 
established. Although rapid canine distalization and 
application of palatinal root torque to upper incisors, 
there was no remarkable root resorption observed on the 
panoramic radiograph. Minimal blunting of canine and 
premolar roots is observed. Marginal alveolar ridges also 
blunted minimally due to poor oral hygiene [Figure 6].

Upper right canine showed 3.95° and upper left canine 
showed 8.2° distal tipping. The fi nal positions of canines 
were normal and there was no need for uprighting [Table 1]. 

The final lateral cephalometric measurements and the 
superimpositions of the initial and final lateral cephalometric 
radiographs revealed that the lower facial height was 
increased minimally. Overbite correction is achieved mostly 

Figure 4: Posttreatment extraoral photographs
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by incisor intrusion which is preferred also for retention of 
deep bite correction. Somewhat overcorrection of incisors 
was obtained at the end of treatment [Figures 6 and 7, 
Table 1]. A cuspid protected occlusion is achieved after 28 
months of active orthodontic treatment. 

Discussion

Length of treatment time is an important factor for adult 
patients. In recent decades major attempts have been made 
to shorten the length of treatment. These techniques include 
rapid distraction of the canines[1] and corticotomy-facilitated 
orthodontics.[2] In the late 1990s, Wilcko brothers added the 

alveolar augmentation to the corticotomies and developed 
the Accelerated Osteogenic Orthodontics (AOO) procedure 
and claimed that the orthodontic treatment time could be 
reduced by 75% in the majority of orthodontic cases.[3] By 
classical methods 1-2 mm canine distalization per month 
is achieved. In extraction cases canine distalization takes 
an average of 4-8 months.[21] In the present case, canine 
distalization phase took 5 months. Fischer reported that the 
movement rate of canines was signifi cantly higher in the 
corticotomy group when compared to control.[22] Aboul-
Ela et al found that the accumulative moved distance was 
signifi cantly larger in the corticotomy group for 1, 2, 3, 
and 4 months.[23] Two of these studies used a corticotomy 
that was performed by making small perforations on the 
alveolar bones along the way by which the tooth would be 
moved, different from piezocision. In this case, piezocision 
did not provide a dramatic reduction of time during canine 
distalization. The other accelerated canine distalization 
studies mostly uses distraction of canines. There is no 
report that uses piezocision for canine distalization to 
compare our case.

Possible risks of corticotomy procedures include 
potential damage to teeth and bone, potential marginal 
osteonecrosis risk, and impair bone regeneration.[24] 
Piezoelectric incisions are now recommended because 
of their safety and effectiveness in different type of 
surgeries.[25] Piezoelectric knife has micrometric and 

Figure 5: Posttreatment intraoral photographs Figure 6: Posttreatment pan and ceph

Figure 7: Superimpositions of pretreatment and posttreatment ceph
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selective cut so there is no damage on bone tissue and no 
impact on soft tissue and blood supply.[26] Some authors use 
and recommend extensive fl aps with buccal and palatinal 
incisions. Such incisions suggested having great clinical 
results but long surgical time, patient discomfort after 
surgery, subcutaneous hematomas of the neck and face, 
and long healing time are disadvantages.[27] The piezocision 
technique is being proposed because it provides similar 
clinical outcome as well as decreased surgical time, it is 
minimally invasive and less traumatic to patient.[28]

Surgically induced high tissue turnover is restricted to the 
surgical areas and effective only for the fi rst 2 months,[29] 
but in our case canine distalization is done along a 
distance of about 7 to 8 mm and took 4 to 5 months. RAP 
is transient,[30] but the continuous mechanical stimulation 
of the teeth would prolong the osteopenic effect induced 
by the procedure; hence, reactivation of appliance every 
2 weeks during treatment may be necessary to maintain 
high tissue turnover which is transient. Dibart et al 
suggested using higher force application to the teeth to 
maintain mechanical stimulation of the alveolar bone 
and the transient osteopenic state would allow rapid 
treatment.[29] In this case report, continuous and constant 
force used and reactivated monthly. We achieved 3-4 
mm of distalization in fi rst 4 weeks on the right side and 
5 weeks on the left side. Faster canine distalization was 
obtained especially for the fi rst 4-5 weeks on the right 
side. Amount of tooth movement diminished after fourth 
week [Figure 8]. Most of distalization is achieved in the 
fi rst month. The reason may be the transience nature of 
RAP. A second piezocision might enhance tooth movement 
after fi fth week. In this case, normal orthodontic treatment 
procedures and optimal force application were used. This 
procedure reduced overall canine distalization time only 
about 1 to 2 months. This technique is advised best to use 
in patients with moderate to severe Class I malocclusions 
for which the teeth are intended to be moved buccally 
to resolve crowding or to expand the arch in the needed 
direction.[29] To our knowledge there are no reports that 
use piezocision during canine distalization. All cases are 
nonextraction, minimal to moderate crowding cases. It may 

be due to insuffi cient osteopenic effect of piezocision to 
distalize canine for 7-8 mm. Effect of corticotomy is dose 
dependent[31] so piezocision cuts may not be enough for 
canine distalization in this case. Piezocision is a fl apless 
corticotomy technique. Incisions are made through just 
vertical soft tissue incisions so efficiency of surgical 
operation may not be fully estimated. That can be the 
reason of movement differences between two sides.

Possible risks of corticotomy procedures include potential 
damage to teeth and bone, potential marginal osteonecrosis 
risk, and impair bone regeneration.[24] Piezoelectric incisions 
are now recommended because of their safety and effectiveness 
in different types of surgeries.[25] Piezoelectric knife has 
micrometric and selective cut so there is no damage on bone 
tissue and no impact on soft tissue and blood supply.[26] Some 
authors use and recommend extensive fl aps with buccal and 
palatinal incisions. Such incisions suggested having great 
clinical results but long surgical time, patient discomfort after 
surgery, subcutaneous hematomas of the neck and face, 
and long healing time are disadvantages.[27] The piezocision 
technique is being proposed because it provides similar clinical 
outcome as well as decreased surgical time, it is minimally 
invasive, and less traumatic to patient.[28] In the piezocision 
technique, palatinal vertical cuts are not being performed.

The amount of root resorption in tooth movement using 
corticotomy is found to be nonsignifi cant.[32] In accordance 
to these results we found no signifi cant root resorption. 

Liu and Hung reported 17° distal tipping in rapid canine 
distraction. Tipping of canine can be effected by various 
factors. We found distal tipping of canines 3.95° on the 
right side and 8.2° on the left side and that can be assumed 
as parallel movement. We carried canine distalization on 
0.016 inch stainless steel wires; more parallel movement 
could be achieved if a 0.016 x 0.022 stainless steel wire 
was used. Results can be changed if heavier forces used, or 
force magnitude could be increased progressively. Besides 
being a minimally invasive technique, piezocision is used 
successfully in nonextraction cases; its bone turnover 
enhancement effect was not enough in this extraction case.

Conclusion

The reduction of treatment time was not cost-effective in 
canine distalization. Recurrent piezocision can be used 
during tooth movement to enhance osteopenic effect 
periodically. Although very useful and noninvasive, 
piezocision is not a “cure for all” and does not in any case 
replace alveolar and periodontal distraction of canines. 
For the use of this minimally invasive surgical technique Figure 8: (a) 4 week (b)12 week

a b
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during canine distalization, further animal and clinical 
studies are needed.
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