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ABSTRACT
Introduction: Bone removal is necessary for extracting the third 
molars that are erupted, partially erupted, and/or impacted in 
bone. Hence, it is necessary to choose a surgical method or 
instruments that conform to anatomic landmarks and are based 
on physiological principles. Many authors have reported injuries 
to the adjacent tooth, especially the distal part of periodontium 
after removal of second molar. Hence, the present study was 
undertaken to assess and compare the surgical and postsurgi-
cal outcomes of third molar removal using piezoelectric surgery 
and rotary bur.

Materials and methods: A total of 30 healthy adult individuals 
who were in need of prophylactic removal of impacted man-
dibular third molar tooth with ideal condition were included for 
the study. Individuals were divided randomly into study groups 
of 15 each, so that the difficulty of surgery will be the same in 
both the groups. Group I – piezoelectric osteotomy technique 
and group II – rotary osteotomy technique. The rotary device 
consists of a hand piece and a rotary speed ranging around 
35,000 rpm was used. The piezoelectric device consists of a 
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hand piece, and a frequency of 25 to 29 kHz with a microvibration 
of 60 to 200 mm/sec was used with a boosted working mode. 
Data were analyzed using unpaired t-test and qualitative data 
were analyzed using Fischer’s exact test.

Results: The average age of the study subjects in the piezo-
surgery group and rotary group was 28.40 ± 2.69 and 30.06  
± 3.15 years respectively. The time taken for removal of 
impacted tooth by rotary bur was less than that by piezoelectric 
device, which was significant statistically (p < 0.05). Until the 4th 
postoperative day, severity of pain experienced was more in 
the rotary group, which was statistically significant (p < 0.005). 
Mouth opening was significantly better in the piezoelectric group 
as compared with rotary bur until the 7th postoperative day.

Conclusion: The piezosurgery method reduces postoperative 
pain, trismus, and swelling. Also, it may play an important role 
in increasing bone density within the extraction socket and 
decreasing the amount of bone loss of adjacent tooth in the 
distal aspect.

Clinical significance: In clinical practice, piezosurgery plays 
an important role because piezosurgery reduces postoperative 
pain, trismus, and also swelling.

Keywords: Impacted tooth, Mouth opening, Pain, Piezoelectric 
osteotomy, Rotary osteotomy.
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INTRODUCTION

Impacted third molars are frequently reported problems 
in clinical practice, with a prevalence of 33 to 58.7%. It 
has been well documented that impacted third molars, 
either partial or complete, are associated with several 
complications, including pericoronitis, regional pain, 
dentoalveolar abscess, trismus, distal caries on second 
molar, cysts, tumors, and dental arch crowding. Therefore, 
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symptomatic or asymptomatic impacted third molars are 
often extracted to reduce the above-mentioned clinical 
symptoms.1

Third molar surgical removal is one of the most fre-
quent and delicate therapies among the surgical opera-
tions dentists must perform. The high-speed rotary hand 
piece is the most commonly and widely used instrument 
for impacted tooth removal. However, recently, the 
piezosurgery technique has been used to carry out safe 
and effective bone removal using piezoelectric ultrasonic 
vibrations. Both the tools are used by oral surgeons for 
osteotomy and odontotomy during surgical third molar 
extraction.2

The surgical removal of impacted third molars may 
lead to various postoperative side effects, including 
pain, swelling, trismus, nerve injury, bleeding, and dry 
sockets. Different strategies are adopted to reduce these 
complications, including changing the technique of the 
osteotomy.3

Bone removal is a necessity for extracting third molars 
whether they are partially erupted or fully impacted. 
Surgical hand pieces with carbide bur are routinely 
used to remove bone during the extraction of impacted 
third molars. According to the morphological analysis of 
bone, the bur produces irregular surfaces and marginal 
osteonecrosis as a result of high temperature generated 
during bone removal.4 Horton et al5 introduced the 
ultrasonic inserts in the surgical removal of alveolar 
bone. The authors have studied histologically the effect of 
ultrasonic cutting inserts on alveolar bone and reported 
that ultrasonic inserts remove bone easily and precisely. 
In addition, the hemorrhage from surgical sites is minimal 
and there is improved healing with less postoperative 
complications. Furthermore, the discomfort level of 
patients after surgery will be minimal.

Vercellotti et al6 reported that the piezoelectric device 
(piezosurgery) can be an effective tool for carrying out 
maxillary sinus surgeries. After these reports, piezosur-
gery has been widely used as an alternative to rotary 
instruments.

Piezoelectric surgery techniques have opened up a 
new age for osteotomy, osteoplasty and exodontia in 
maxillofacial and oral surgery. As well as being selec-
tive, the micrometric cuts possible via these techniques 
maximize surgical precision, resulting in minimal damage 
to soft tissue. In addition, the cavitation effect provides 
maximum intraoperative visibility and a blood-free 
surgical site.7

Piezosurgery is a novel technique that has been 
introduced as a valuable alternative to overcome the 
disadvantages associated with the conventional rotating 
bone-cutting instruments. It is performed by means of a 
device that uses microvibration at a frequency capable 

of cutting bone. Its mechanism of action is based on the 
ability of certain ceramics and crystals to deform when 
an electric current is passed across them, resulting in 
microvibration at ultrasonic frequency. A frequency of  
25 to 30 KHz, from a nitride-hardened or diamond-coated 
insert, allows for selective cut of bone tissue.8

AIM

The aim of this article is to assess and compare the surgical 
and postsurgical outcomes of third molar removal using 
piezoelectric surgery and rotary bur.

MATERIALS AND METHODS

This clinical research was done on individuals who visited 
the Department of Dentistry/Oral and Maxillofacial 
surgery, Sree Gokulam Medical College and Research 
Foundation.

About 30 healthy adult individuals reporting to the 
Department of Dentistry, in need of prophylactic removal 
of the lower third molar impacted tooth with ideal condi-
tion were considered with the following criteria.

Inclusion Criteria

•	 Healthy individuals above 20 years of age
•	 Individuals having vertical, mesioangular, horizontal 

mandibular third molar impactions based on radio-
graphic interpretation.

Exclusion Criteria

•	 Individuals with systemic disease that could influence 
healing

•	 Individuals who do not provide consent
•	 Individuals on antibiotics in the past 6 weeks or who 

require antibiotic prophylaxis before extraction
•	 Individuals who had acute local infection involving 

the impacted teeth.
As and when the individuals were reported, the study 

protocol was explained and written consent taken from 
the study participants. Individuals were randomly allo-
cated to study groups, so that the difficulty of surgery 
will be the same in both the groups until 15 individuals 
for each group is over.
Group I – piezoelectric osteotomy technique
Group II – rotary osteotomy technique

Adequate local anesthesia was administered under 
strict aseptic conditions. Under group I, the impacted tooth 
was surgically extracted using piezoelectric osteotomy 
technique, and under group II the impacted tooth was 
surgically extracted using the rotator osteotomy technique.

Hand piece and foot switch were the components of 
the rotary device, and it was attached to the power plug. 
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The rotary speed used ranged around 35,000 rpm. Rotary 
burs 702 and 703 were used.

The piezoelectric device (Fig. 1) consists of a hand 
piece and a foot switch, and it was attached to the power 
plug. A frequency of 25 to 29 kHz with a microvibration 
of 60 to 200 mm/sec was used with a boosted working 
mode. Piezoelectric burs SL 1, SL 2 and SL 3 were used.

All the individuals underwent surgical removal (Fig. 2)  
of impacted mandibular third molars under 2% lignocaine 
with 1:200,000 adrenaline, with inferior alveolar, lingual, 
and long buccal nerve blocks administered.

Postoperatively, all individuals received amoxicillin 
500 mg tid and diclofenac sodium 50 mg tid for 3 days. 
Postoperative instructions were given and the sutures 
were removed on the 7th day.

The parameters examined in each patient were: time 
taken for the procedure, patient satisfaction for the pro-
cedure, postoperative pain, and postoperative trismus.

Time required for the procedure included starting from 
the time of bone guttering until the tooth elevation from its 
socket. Patient satisfaction was assessed subjectively using 
a graded scale from “very satisfied” to “very unsatisfied.”

The degree of pain was recorded for a period of 7 days 
with reference to predefined values on visual analog scale 
(VAS). Trismus was evaluated on days 3, 5 and 7 of the 
postoperative period in millimeters.

Descriptive analysis was done. Results are explained 
as mean ± standard deviation (Min – Max) and also as 
number (%); 5% was considered as level of significance 
with 95% confidence interval. Quantitative data were 
analyzed using unpaired t-test and qualitative data were 
analyzed using Fischer’s exact test.

RESULTS

Table 1 shows comparison of study subjects accord-
ing to mean age. Mean age of study individuals in the 

piezosurgery group was 28.40 ± 2.69, which was slightly 
less than the mean age of the rotary group at 30.06 ± 3.15. 
No statistically significant difference was found in mean 
age between the groups.

Table 2 shows comparison of study individuals 
based on the type of impaction. There was no statistical 
difference for the type of impaction among the groups 
measured using Fischer’s exact test.

The time taken for removal of impacted tooth using the 
piezoelectric device was 48.20 ± 15.39 and for rotary bur, 
it was 34.33 ± 11.31, which is less than for the piezoelectric 
device. Statistically significant difference was found for 
time taken for the procedure between the groups (Table 3).

Patient satisfaction was evaluated using a grading 
scale. The results for satisfaction of the procedure were 

Fig. 1: Piezoelectric device Fig. 2: Surgically removed impacted mandibular third molar

Table 1: Comparison of mean age among the study groups

Groups n Mean
Std. 
deviation t-value

p-value and 
significance

Piezosurgery 15 28.40 2.69 1.557 0.131 NS
Rotary 15 30.06 3.15
p > 0.05, NS: Nonsignificant

Table 2: Type of impaction

Type of  
impaction Piezosurgery Rotary

Fischer’s 
exact test

Vertical 7 9 χ2 = 0.650
Mesioangular 6 4 p = 0.723 NS
Horizontal 2 2
Total 15 15
p > 0.05, NS: Nonsignificant

Table 3: Comparison of time taken for the procedure

Groups Mean
Std. 
Deviation t-value

p-value and 
significance

Piezosurgery 48.20 15.39 2.811 0.009 S
Rotary 34.33 11.31
p < 0.05, S: significant
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almost similar in both the groups, and were without any 
statistical significant difference (Table 4).

Table 5 reveals the severity of pain as recorded using 
VAS score, which showed no statistical difference between 
the piezoelectric and rotary bur on day 1. However, 
the number of subjects with severe pain was more in 
rotary group. Further, until the 4th day, severity of 
pain experienced was more in rotary group, which was 
statistically significant (p < 005). On days 5, 6 and 7, no 
statistically significant difference was found among the 
two groups (p < 0.05).

Mouth opening was measured in millimeters, which 
showed a statistically significant difference (p < 0.01) 
measured on the 3rd day, 5th day and 7th day between 
the piezoelectric and rotary bur groups. Mouth opening 
was significantly better in the piezoelectric group 
as compared with the rotary bur group until the 7th 
postoperative day (Table 6).

DISCUSSION

The important aspect in removing the impacted third 
molar is to maintain the integrity of the adjacent tooth. 
The surgical methods may create an exposure of roots 
and pulpal necrosis.9 Hence, it is better to choose a precise 
technique to remove the tooth without hampering the 
adjacent tooth. Many studies show that after removal of 
the mandibular third molar, there will be an injury to the 

distal aspect of the second molar, and it is still indicated 
as successful treatment.10-12

Recently, piezosurgery has been invented to perform 
safe and precise surgeries.13 To standardize our results, it 
was conducted on 30 male individuals having their age 
ranging from 25 to 33 years, in order to remove the gender 
factor that may play a role in postoperative complications 
due to hormonal changes that may occur in females.

There was no dropout from the selected sample, 
and this may be attributed to the well-educated level 
of the selected individuals and their commitment to 
their treatment. In addition, the availability of social 
media makes the follow-up communication with the 
individuals easier. The duration of the procedure in each 
site was calculated in terms of minutes starting from 
the establishment of the flap until the end of suturing.  
The piezosurgery took a longer time as compared with 
the control site. This is similar to the research performed 
by Goyal et al.14

Stacchi et al found a limited decrease of implant 
stability quotient values with piezoelectric methods that 
increased stability patterns compared with traditional 
drilling techniques. Not only does the piezoelectric 
method improve short-term wound healing, other studies 
have also indicated that it provides the benefit of sig-
nificantly reduced pain following mastoidectomy. These 
results, in combination with ours, highlight the unique 
benefits of piezoelectric devices as safe and minimally 
invasive tools.11,15

Compared with surgery using rotary techniques, 
piezosurgery was more time consuming due to the slow 
micrometric cutting action. Surgery time using the ultra-
sonic osteotomy tended to be shorter as the surgeons 
accumulated more experience.16 Therefore, although the 
piezoelectric technique is associated with longer surgery 
time, we believe that with increased experience and the 

Table 4: Comparison of patient’s satisfaction of the procedure

Patient 
satisfaction grade

Piezoelectric 
(n = 15) %

Rotary  
(n = 15) %

Fischer’s 
exact test

Very satisfied 6 (30.0) 8 (40.0) χ2 = 1.385
Fairly satisfied 6 (40.0) 5 (25.0) p = 0.435 NS
Fairly unsatisfied 3 (30.0) 2 (35.0)
very unsatisfied 0 0
p > 0.05, NS: Nonsignificant

Table 5: Evaluation of pain (VAS) between the study groups

Duration and groups No pain Slight pain Mild pain Severe pain Very severe pain Fischer’s exact test
Day 1 Piezoelectric 0 2 6 5 2 χ2 = 5.810

Rotary 0 0 2 9 4 p = 0.121 NS
Day 2 Piezoelectric 0 5 8 2 0 χ2 = 12.788

Rotary 0 0 4 9 2 p = 0.005 S
Day 3 Piezoelectric 0 8 7 0 0 χ2 = 11.091

Rotary 0 3 4 7 1 p = 0.011 S
Day 4 Piezoelectric 5 7 3 0 0 χ2 = 8.085

Rotary 1 4 7 3 0 p = 0.044 S
Day 5 Piezoelectric 10 4 1 0 0 χ2 = 5.238

Rotary 4 8 2 1 0 p = 0.155 NS
Day 6 Piezoelectric 12 3 0 0 0 χ2 = 3.300

Rotary 8 5 2 0 0 p = 0.192 NS
Day 7 Piezoelectric 13 2 0 0 0 χ2 = 1.677

Rotary 10 5 0 0 0 p = 0.390 NS
S: Significant; NS: Nonsignificant
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improvement of the technique, piezosurgery will witness 
reduced surgery time.

In the present study, the pain score was recorded, and 
it was significantly lesser in the piezoelectric surgery site 
than while using the rotary instrument. This finding is 
parallel to the results obtained by Goyal et al,14 Mantovani 
et al,17 and Piersanti et al.13 They reported in their studies 
a significant difference in pain score using the same 
scale, and all agreed that the site where the impacted 
mandibular third molar resides, using piezosurgery has 
less postoperative pain.

These results run along the same line of the find-
ings of a meta-analysis study conducted by Jiang et al1 
where seven studies were included in their analysis. 
The main principle of the study was to make a com-
parison between piezosurgery and rotary osteotomy 
techniques. Their meta-analysis shows that although 
individuals experienced a longer time in piezosurgery, 
they had less postoperative swelling. Additionally, it is 
a better alternative technique for removal of impacted 
mandibular molar.

CONCLUSION

Within the limitations, the present study concluded that 
piezosurgery reduces postoperative pain, trismus and 
swelling. Also, it may play an important role in increasing 
bone density within the extraction socket and decrease the 
amount of bone loss in the adjacent mandibular second 
molar. Compared with conventional rotary technique, 
piezosurgery has minimal postoperative complications.
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