International Journal of Early Childhood Special Education (INT-JECSE)
DOI: 10.9756/INT-JECSE/V1412.634 ISSN: 1308-5581 Vol 14, Issue 02 2022

Evaluation of postoperative outcome of piezo versus conventional method alveoloplasty
in edentulous patients- split mouth prospective study.

Dr. Rushit Patel!, Dr. Vaidehi Bhatt?, Dr. Shailesh Menat!, Dr. Nirav Patel’, Dr. Vijay
Karangiya?, Dr. Raj Trivedi 2, Dr.Parth Suthar?
1. Professor Dept. of Oral & Maxillofacial Surgery, Narsinhbhai Patel Dental College & Hospital

VisnagarSanklchand Patel University, Gujarat

2. Post Graduate Student, Dept. of Oral & Maxillofacial Surgery, Narsinhbhai Patel Dental College &

Hospital Visnagar Sanklchand Patel University, Gujarat

3. Senior lecturer, Dept. of Oral & Maxillofacial Surgery, Narsinhbhai Patel Dental College & Hospital

Visnagar Sanklchand Patel University, Gujarat

Abstract: The aim of this comparative split mouth study was to evaluate the postoperative outcome of piezo
versus conventional method alveoloplasty. Total 5 edentulous patients with bilateral maxillary and mandibular
bony spicules or bony irregularities requiring alveoloplasty were treated with conventional method using Bone
Rounger and Bone File for reshaping of bone on one side and piezoelectric device on the other side. The
patients were followed up for 7 days to evaluate healing of the surgical site. The primary outcome variables
assessed were postoperative pain using visual analogue scale (VAS), and postoperative healing using Landry,
Turnbull, and Howley healing index. The variance between the outcome variables were statistically analysed
using paired t-test. There was a statistically highly significant difference between both groups with respect to
outcome variables such as VAS at Ist postoperative day, 7th postoperative day, and healing index at 7th
postoperative day. It was observed that mean VAS was higher and mean healing index was lower for the
conventional group as compared to piezo electric group at the end of 7" day. This study favours the use of
piezosurgery in atraumatic alveoloplasty in all patients.

Keywords: Alveoloplasty, Piezo Electric Surgery, Pre-Prosthetic Surgery, Bone Recontouring, Conventional
Hard Tissue Procedure.

Introduction

Alveoloplasty, whether simple or complex, is perhaps the most common surgical procedure used to prepare the
jaws to receive a prosthesis. While performing extractions, irrespective of one or many teeth, the oral surgeon
should at all times consider the bone and/or soft-tissue procedures needed to leave the mouth in the best
conceivable condition for future prosthetic replacement. (V

Alveoloplasty often aids in the formation of a better-fitting and more aesthetically pleasing denture. Among the
factors which the oral surgeon should consider in evaluating this procedure are, the patient’s desire for
improvement of dental appearance and their comfort in wearing the dental prosthesis, whether it is an immediate
denture or one fabricated after a delay of 3 or 4 months.® Therefore, the procedure of contouring should be
restricted to excision of the irregular sharp ridges and unfavorable undercuts which are unsuitable for denture
construction.®

Technological advancement boldly gives the opportunity to step aside, lead, or follow. Piezosurgery or
piezoelectric bone surgery is a new innovative, convincing, accurate system for removal of hard tissue, sparing
the soft tissues. It works basically on the principle of ultrasonic vibrations. The Piezosurgery device (Mectron,
Italy), invented by Dr. Tomaso Vercellotti, uses a modulated functional working frequency of 25-30 kHz. At
this frequency, only bone can be cut. To cut soft tissue, a frequency of 50 kHz is needed. @

Here, in this study we aim at evaluating the efficacy of alveoloplasty done with Piezosurgery system compared
with that of the conventional technique. The parameters to be compared between these two systems will be —
postoperative pain, and postoperative healing of the soft tissues at immediate post operative day and 7th day
interval.

Materials &Method:

Study Design:

The present split mouth prospective study of evaluation of healing of piezo electric versus conventional method
alveoloplasty in edentulous patients was conducted on 5 cases with bilateral bony irregularities on maxillary and
mandibular alveolar ridges. The sample for the study was selected from the patients visiting the Department of
Oral & Maxillofacial Surgery, Narsinhbhai Patel Dental College and Hospital betweenJune 2021 to December
2021. The prior approval was taken from the ethical committee of Sankalchand Patel University, Visnagar. All
the patients selected for the study were explained about the whole procedure and related possible complications
in their preferable language, written consent was taken for the surgery under Local Anaesthesia as well as their
participation in this study.

Inclusion criteria were as follows:
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1. Patients with Bilateral Maxillary and mandibular edentulous ridge with bony spicule

2. Patient systemically fit for a surgical procedure under Local anaesthesia

3. Age group of 40 to 80 years

4. Patient willing to sign the informed consent

5. Patients willing to attend the scheduled clinical and radiological follow-up.

Patients with Dentulous arch, and those who had any history of uncontrolled systemic disease were excluded
from the study.

Methodology:

All the recruited patients underwent alveoplasty using a piezoelectr

ic device on the right side of the, whereasthe left side of jaws were treated with conventional method
alveoloplasty technique. All the surgical procedures and postoperative assessments were performed by the same
surgeon. After performing sterilisation protocol with painting and draping of the site, local anesthetic (2%
lignocaine hydrochloride with 1:200,000 Adrenaline) was injected in the mucobuccal fold over the prominent
bonyspicule region.Crestal incision over bony spicule with vertical releasing incisions are given to expose the
full thickness mucoperiosteal flap at surgical site bilaterally in maxillary and mandibular arch. (fig 1,2).Left side
maxillary and mandibular bony spicules were removed with bone file and bone ronger in conventional method.
(fig 3,4)

Figure 1 Incision and Figure 2 Incision and exposure- Mandible
exposure- Maxilla

Figure 3 Conventional method Figure 4 Conventional method
alveoloplasty- Maxilla alveoloplasty- Mandible
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Right side maxillary

and mandibular bony
spicules were removed
with  piezo electric
device. (fig 5,6)
Closure of bilateral
surgical site with 3-0
silk suture was done.
(fig 7) Both the surgical

procedures, i, R A4
conventional - g% ;
alveoloplasty, and & ' ﬂ’z’
alveoloplasty using Figure 5 Alveoloplasty using Figure 6 Alveoloplasty using
prezosurgery were piezotome- Maxilla piezotome- Mandible

performed in the same

surgical session.

Postoperatively, patients were instructed to follow the prescribed medication protocol. They were given an
analgesic (50 mg of diclofenac sodium with 325 mg of paracetamol combination 8 h for 3 days) and antibiotic
(250 mg of amoxicillin every 8 h for 3 days).

The postoperative pain at the operated site was assessed by visual analogue scale (VAS) (Fig 9) on the second
and seventh postoperative day (POD). Sutures

were removed on the seventh POD and the

healing was assessed (fig 8) using Landry et al.

index (fig 10).

Figure 8Follow-up 7" day
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LITTLEBIT UTTLEMORE EVENMORE WHOLE LOT WORST

Score Clinical signs
Healing index 1: Tissue color: =50% of gingiva red
Very poor Response to palpation: Bleeding

Granulation tissue: Present
Incision margin: Not epithelialized with loss of
epithelium beyond incision margin
Suppuration: Present
Healing index 2: Tissue color: =50% of gingiva red
Poor Response to palpation: Bleeding
Granulation tissue: Present
Incision margin: Not epithelialized with
connective tissue exposed
Healing index 3: Tissue color: =25% and< 50% of gingiva red
Good Response to palpation: No bleeding
Granulation tissue: None
Incision margin: No connective tissue exposed
Healing index 4: Tissue color: <25% of gingiva red
Very good Response to palpation: No bleeding
Granulation tissue: None
Incision margin: No connective tissue exposed

Healing index 5: Tissue color: All tissues pink
Excellent Response to palpation: No hleeding

Granulation tissue: None

Incision margin: No connective tissue exposed
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The obtained values were recorded, tabulated, and statistically evaluated.

Results:The participants consisted of 5 patients; age range: 40—80 years, mean age: 60 years) diagnosed with
bilateral bony spicules on maxillary and mandibular edentulous alveolarridges. Statistical package for the
(SPSS) version 24.0 (SPSS, Inc, Mumbai, India) was used for the statistical analysis. There was no any
significant difference in patient age and size of the bony spicules. Descriptive statistics such as mean, standard
deviation, and percentage of independent variables have been expressed. Intergroup comparison of outcome
variables, such as time required for healing and VAS score for pain assessment was done using paired t-test
where P < 0.05 was considered statistically significant.

There was a statistically highly significant difference between both groups with respect to outcome variables
such as VAS at 1st postoperative day, 7th postoperative day, and healing index at 7th day. It was observed that
mean VAS was higher and mean healing index was lower for the conventional group as compared to piezo
group.

Pain

The patients in the piezo subgroup reported a significantly lower VAS score at the surgery site on POD 1, and
POD 7 compared to the conventional subgroup irrespective of the jaw.

For maxilla the mean VAS score was 2.20 for the conventional method and 1.40 for the piezosurgery method
with the standard deviation of 0.374 and 0.400, respectively. A significant lower VAS score at the surgery site
on POD7 showed same results, in which mean VAS score was 0.316 for the conventional method and 0.000 for
the piezosurgery method with the standard deviation 0.316 and 0.000, respectively. [Table 1] For mandible the
mean VAS score was 2.80 for the conventional method and 1.40 for the piezosurgery method with the standard
deviation of 0.837 and 0.400, respectively. A significant lower VAS score at the surgery site on POD7 showed
same results, in which mean VAS score was 1.20 for the conventionalmethod and 0.000 for the piezosurgery

VAS Mean SD Std. Error Mean Paired T test
1d Piezo 1.40 0.894 0.400 0.008
1d Conv. 2.20 0.837 0.374
7d Piezo 0.00 0.000 0.000 0.017
7d Conv. 1.00 0.707 0.316
method with the standard deviation 0.837 and 0.000, respectively. [Table 2]
VAS Mean SD .

Std. Error Mean Paired T test
1d Piezo 1.40 0.894 0.400 0.002
1d Conv. 2.80 0.837 0.374
7d Piezo 0.00 0.000 0.000 0.016
7d Conv. 1.20 0.837 0.374

Table 1: VAS Scale Maxilla
Healing Index
The healing index by Landry et al. in maxilla on the 7th POD for the conventional method mean score was 3.20
and for the piezosurgery method was 4.40 with standard deviations being 0.837 and 0.548, respectively. [Table
3] In mandible, for the conventional method mean score was 3.30 and for the piezosurgery method was 4.40
with standard deviations being 0.707 and 0.548, respectively. [Table 4]

Table 3 : Healing Index Maxilla

Healing Mean SD Std. Error Mean Paired T test
7d Piezo 4.40 0.548 0.245
7d Conv. 3.20 0.837 0.374 0.033

Table 4 : Healing Index Mandible

Table 2: VAS Scale Mandible

Healing Mean SD Std. Error Mean Paired T test

0.026

7d Piezo 4.40 0.548 0.245
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7d Conv. 3.00 0.707 0.316

Discussion:

Historically, alveoloplasty is known to the field of surgery for the past few decades. W. G. Beers in 1976 coined
the phrase “heroic treatment of alveolectomy” in which large portions of alveolus were removed with cutting
forceps. In 1905, W. Shearer advocated and elaborated on alveolectomy to eradicate gingival and alveolar
pathosis and to serve as a foundation for the prosthodontist to prepare a denture.®

The problems of excessive bone resorption after alveolectomy were addressed when in 1936 Sir O. T. Dean
published and revolutionized the process of alveoloplasty by introducing intraseptalalveoloplasty, a procedure
he had been using for 20 years.® Since then, there has not been any improvement or change in the procedure.
Dean differed from other pioneers in the field of preprosthetic surgery in that he advocated the preservation of
the labial cortex by sacrificing the interradicular medullary bone to achieve optimal alveolar ridge contour.
Dean's intraseptalalveoloplasty was particularly well suited for immediate denture surgery. For the cases of
extreme premaxillary protrusion, Obwegeser in 1966 suggested a modification of Dean's technique wherein both
the palatal and labial cortices were fractured and repositioned.

Piezoelectric technique was introduced in oral surgery during the 1970s when Horton examined the recovery
process of dogs that had undergone osteotomy. ® It works on the principle of piezoelectric effect, first reported
in 1880 by Marie and Jean Curie that asserts that some crystals and ceramics change their shape when an
electric current is sent across them, producing oscillations of ultrasonic frequency. There is amplification of
vibrations with minimum pressure on hard tissue, which produces cavitation phenomenon, which is a
mechanical cutting phenomenon occurring particularly on hard tissues.

The piezoelectric instrument develops a regulated ultrasonic frequency of 24-29 kHz, and a microvibration
amplitude of 60-200 mm/s. Soft tissues remain unharmed at this frequency, but may also be damaged at
frequencies above 50 kHz. Microstreaming and cavitation phenomenon are peculiar features of piezosurgery.

In studies conducted by Sortino et al. ® and Goyal et al. ¥ comparing the efficacy of piezosurgery and
conventional rotatory instruments for impacted mandibular third molar removal, the authors concluded that
there was a reduction in postoperative pain, facial swelling, and trismus in piezosurgery group, while the
operative time was higher in the same compared to the control group. However, in this study, the operative time
in piezo group was lesser compared to control group owing to the lack of need for suturing of the minimally
invasive incision.

Labanca et al. ® reported the advances in piezosurgery over the last 20 years and focused on its uses in different
surgical areas. In oral and maxillofacial surgery, it has been used in orthognathic surgeries, rhinoplasties, and
surgical extractions. After studying the use of piezosurgery in all these clinical scenarios, the authors concluded
that piezoelectric surgery is an innovative technique for safe and effective osteotomy owing to the lack of macro
vibrations, ease of use, and controlled and safe cutting. It seems to be more efficient in the first phases of bony
healing, inducing an earlier increase in Bone Morphogenic Proteins (BMPs), controlling the inflammatory
process better, and stimulating bony remodeling as early as 56 days after treatment.

Gangwani KD et al @ evaluated the effect of piezosurgery-assisted alveoloplasty using minimally invasive
technique compared to that of the conventional technique. The participants consisted of 35 patients (25 men and
10 women; age range: 38—83 years) diagnosed with bilateral bony spicules on the edentulous alveolar ridge.
There was a statistically highly significant difference between both groups with respect to the outcome variables
such as time required, VAS at 2 day, and healing index at 7th day with higher mean of time required (in sec),
higher mean of VAS, and lower healing index for conventional group as compared to piezo group (P < 0.05).
They concluded that Alveoloplasty done using piezosurgery not only reduces patient's postoperative discomfort
but also maintains the alveolar bone integrity by not disturbing the soft-tissue and hard-tissue architecture,
allowing faster healing of tissues, which makes the future prosthesis replacement easier.

Conclusion:Among the various instruments and techniques used for alveoloplasty, piezosurgery has been
proven to be a better alternative as it minimizes the operative time, reducing patient's discomfort, and
accelerating the healing process.

Therefore, this study allows the use of piezosurgery in atraumatic alveoloplasty in all patients. There are a few
limitations to this study. The sample size in the study is small. However, the findings were unchanged for all
patients. Research using a large sample size is needed to determine the findings for high statistical significance.
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