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incision was placed followed by a full thickness mucoperiosteal flap 
reflection and exposure of the surgical site. Guttering of bone was 
done with a conventional rotary instrument (NSK straight surgical 
handpiece with SS White Tungsten carbide bur) in group I and with 
a piezosurgery tip (Mectron) in group II. Sectioning of the tooth was 
done if required under copious saline irrigation and primary closure 
of the surgical site was done in both groups.

Postoperatively, tab amoxycillin 500 mg with clavulanic acid 
125 mg thrice daily, tab paracetamol 500 mg twice daily, and capsule 
pantoprazole 40 mg once daily were prescribed in both groups. The 
patients were reviewed on postoperative day 2, day 7, and day 15. 
All the surgeries were performed by the same surgeon and the 
intraoperative time was calculated as “time lapse between the first 
incision and the cessation of the last suture”. Pain was evaluated 
by means of visual analog scale (VAS) score and the number 
of analgesics taken postoperatively. Trismus was evaluated by 

Osteotomy procedures are very common in the field of oral and 
maxillofacial surgery. The removal of impacted lower third molar 
may require extensive bone removal leading to postoperative 
complications like pain, edema, trismus, dry socket, hemorrhage, 
etc. Traditionally, rotary instruments like burs are used for 
osteotomy procedures. Recently, piezosurgery has become a 
promising alternative to traditional methods of osteotomy.1 This 
works on the principle of ultrasonic transduction (ultrasonic 
microvibrations) and cutting. Piezosurgery was first introduced by 
Jean and Marie Curie in the year 1880, however, its implementation 
in oral surgical procedures was first described by Horton et al.2 in 
the 1970s.2 It is considered to be a very promising bone-cutting 
instrument that spares soft tissue. Hence it is hypothesized that 
piezosurgery may have improved postoperative sequelae as 
compared to traditional methods of third molar removal.3 This 
study was done to understand the role of piezosurgery in improving 
postoperative outcomes and reducing complications after lower 
third molar surgeries, as compared to conventional rotary methods.

Mat e r i a l s a n d Me t h o d o lo g y
The study was performed on 120 patients visiting the maxillofacial 
surgery outpatient department for the removal of impacted 
mandibular third molars. Ethical clearance was obtained 
from Institutional Ethics Committee (KIMS/KIIT/IEC/96/2016). 
Patients who had impacted third molar with a difficulty index 
of 5–7 on a Pederson difficulty scale, were included in the study. 
The exclusion criteria included systemic disorders like diabetes 
mellitus, coagulation disorders, immuno compromised patients, 
pregnant females, etc. The patients were randomly allocated into 
two groups, that is, group I and group II. Patients in both groups 
were administered local anesthesia in the form of a solution of 2% 
lignocaine hydrochloride and 1:2 lakh adrenaline. A standard Ward’s 
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ab s t r ac t
Introduction: Third molar impaction surgery is the mainstay of oral and maxillofacial surgery practice. Impaction of tooth is a condition in which 
a tooth fails to erupt to the normal functional position beyond the chronological age, due to lack of space or physical barrier. The removal of 
impacted lower third molar may require extensive bone removal leading to post operative complications like pain, edema, trismus, dry socket, 
hemorrhage etc.
Aim: The primary aim of this study was to compare the efficacy of piezosurgery over conventional osteotomy on post operative sequelae of 
third molar impaction surgery.
Materials and methodology: Traditionally rotary instruments like burs are used for osteotomy procedures.A study was done on 120 patients 
and post operative sequelae were compared for conventional osteotomy and piezosurgery.
Results: The results showed lesser post operative edema,trismusetc in the piezosurgery group which were statistically significant.
Discussion: Piezosurgery has therefore become a promising alternative to traditional methods of osteotomy.
Keywords: Bone, Extraction, Impacted teeth, Lignocaine, Swelling.
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being 2 (Fig. 3A). However, in the 7th postoperative day the number 
of analgesics taken in the piezosurgery group was 5.63 ± 1.38 which 
was much lesser in the traditional group with the mean of 
analgesics being 9.80 ± 1.61 (Fig. 3B). The mean of incidences 
of dry socket was 1 ± 0 in the piezosurgery group which was 
lesser than the mean of incidences of dry socket in the traditional 
group which was 1.87 ± 0.35. The maximal mouth opening in the 
piezosurgery group was 3.94 ± 0.52 cm and 4.84 ± 0.25 cm in 
the traditional group, on the second postoperative day (Fig. 4A). 
The maximal mouth opening in the 7th postoperative in the 
piezosurgery and traditional osteotomy group was 5.36 ± 0.19 cm 
and 4.46 ± 0 cm, respectively (Fig. 4B). The swelling was measured 
by two anatomical references. The tragus to outer corner of 
mouth distance on postoperative day 2 was 9.39 ± 0.65 cm in 
the piezosurgery group and 11.12 ± 0.94 cm in the traditional 
group, respectively (Fig. 5A). Similarly the distance was reduced 
to 8.86 ± 0.47 in the piezosurgery group and 10.56 ± 0.93 in 
the traditional osteotomy group, in the 7th postoperative day 
(Fig. 5B). The mean of tragus to soft tissue pogonion distance 
on postoperative day 2 was 10.31 ± 0.60 cm in the piezosurgery 
group and 12.71 ± 0.53 cm in the traditional osteotomy group 
(Fig. 6A). The mean of tragus to soft tissue pogonion distance on 
postoperative day 7 was 9.56 ± 0.55 cm in piezosurgery group 
and 12.24 ± 0.55 cm in the traditional group (Fig. 6B).

di s c u s s i o n
Piezosurgery utilizes the microvibrations of scalpels at an ultrasonic 
frequency to perform effusive and safe osteotomies that promote 
the healing of the cuts. This device is widely used in cases where the 
bone is close to the important structures and where both thermal 
and mechanical injury must be avoided. The advantages of the 
piezosurgery procedure include the preservation of the adjoining 
soft tissues and avoiding accidental injury during surgery. It gives 
the operator better control of the osteotomy line due to the physical 
properties of the device, which allows a micrometric cut, with little 
bone loss compared to the rotating material or the oscillating saws.

The average intraoperative time required was 30.43 minutes in 
the traditional osteotomy group, which was much lower compared 
to the piezosurgery group where the average intraoperative time 
required was as high as 60.03 minutes.

The results of our study are in accordance with studies conducted 
by Barone et al.4 and Goyal et al.5 who stated that the level of pain in 

measuring the interincisal mouth opening. Swelling was measured 
by calculating the mean of the distances, that is, tragus to soft tissue 
pogonion and tragus to angle of mouth. Patient who did not report 
for follow-up were dropped from the study. Statistical analysis was 
done using SPSS 20.0 software and ANOVA test, Shapiro–Wilk test, 
paired t-test, and Chi-square test were applied.

re s u lts
The variables evaluated in the study were time taken for the 
procedure, pain, trismus, and swelling evaluated on postoperative 
days 2 and 7. The mean of the time taken for surgery was much higher 
in the piezosurgery group with a value of 60.03 ± 5.69 minutes as 
compared to the traditional osteotomy group where the mean 
value of time taken was 30.43 ± 4.89 minutes.

The pain evaluated by means of VAS score on postoperative 
day 2 was much lower in the piezosurgery group with a mean VAS 
score of 0.40 ± 0.72 as compared to the traditional osteotomy group 
with a mean VAS score of 1.93 ± 0.64 (Figs 1 and 2A). The pain was 
completely relieved in the piezosurgery group on postoperative 
day 2 with a mean VAS score of 0.00 ± 0.00 as compared to the 
traditional method where the mean VAS score was 0.27 ± 0.45 
(Fig. 2B). The number of analgesics taken on postoperative day 
2 was same in both the groups with the mean of both the groups 

Fig. 1: Comparison of operating time in both the groups

Figs 2A and B: (A) Graph showing mean VAS scores of both the groups on POD 2; (B) Graph showing mean VAS scores of both the groups on POD 7
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Figs 3A and B: (A) Graph depicting the mean of number of analgesics taken till POD 2; (B) Graph depicting the mean of number of analgesics 
taken till POD 7

Figs 4A and B: (A) Graph depicting the mean of inter incisal distance recorded in cm in both the groups on POD 2; (B) Graph depicting the mean 
of inter incisal distance recorded in cm in both the groups on POD 7

Figs 5A and B: (A) Graph depicting the mean of tragus to outer corner of mouth distance recorded in cm in both the groups on POD 2; (B) Graph 
depicting the mean of tragus to outer corner of mouth distance recorded in cm in both the groups on POD 7



Piezosurgery vs Conventional Osteotomy in Impacted Lower Third Molar Surgery

International Journal of Experimental Dental Science, Volume 00 Issue 00 (xxxx 2022)4

year 2016. Goyal et al.4 reported significantly lower values in the 
“tragus to outer corner of eye distance” in the piezosurgery group 
as compared to the traditional group and traditional osteotomy 
group in the year 2011. However, he observed no significant 
difference in the “tragus to soft tissue pogonion distance” between 
the piezosurgery and traditional group.

co n c lu s i o n
After meticulously observing and comparing the postoperative 
outcomes following third molar surgery by traditional method and 
piezosurgery, we hereby conclude that piezosurgery is a much more 
acceptable and safer alternative for performing osteotomies in third 
molar surgery. We found that the patients experienced less pain, 
trismus, and swelling and had a better perception of the quality of 
life, following third molar extraction using piezosurgery. However, 
the only significant drawback with piezosurgery is increased 
intraoperative time due to slower bone cutting as compared to 
traditional osteotomies.

or c i d
Chhaya Jha  https://orcid.org/0000-0001-5463-236X
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patients undergoing third molar removal with piezosurgery was much 
lesser as compared to patients undergoing traditional osteotomy 
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significant difference in VAS scores between the traditional osteotomy 
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of the study are in agreement with Goyal et  al.,5 Al-Moraissi 
et  al.,7 Badenoch-Jones,8 and Barone et  al.4 who stated that 
the postoperative trismus was significantly reduced in the 
piezosurgery group as compared to the traditional osteotomy 
group. Badenoch Jones8 conducted a systematic review of 
seven studies comparing traditional osteotomy methods and 
piezosurgery in the year 2016. He reported that out of the seven 
studies, five studies showed a reduction in trismus and increased 
maximum mouth opening in the piezosurgery group.

However, Sivolella et al.9 conducted a study and concluded 
that postoperative trismus was almost similar in both the 
piezosurgery and traditional osteotomy groups following third 
molar extraction. He stated that there was no significant difference 
between the mean maximum opening in both groups. This finding 
was not in sync with the results of our study.

In the present study, two cephalometric distances, that is, 
tragus to outer corner of mouth and tragus to soft tissue pogonion 
distance was used to evaluate facial swelling on postoperative day 
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Figs 6A and B: (A) Graph depicting the mean of tragus to soft tissue pogonion distance recorded in cm in both the groups on POD 2; (B) Graph 
depicting the mean of tragus to soft tissue pogonion distance recorded in cm in both the groups on POD 7
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