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Abstract

Introduction: The use of the glycine powder air-polishing (GPAP) technique may simplify periodic subgingival instrumentation
and may be an alternative to the conventional techniques of subgingival biofilm removal. This study aimed to investigate the
efficacy of glycine powder air polishing as an additional approach to non surgical periodontal therapy in moderate to deep
periodontal pockets, with regard to its clinical effectiveness and bactericidal abilities.

Materials and Methods: A total of 20 sites with moderate to deep periodontal pockets were included in the study. The subjects
were allocated into two groups viz. the test group and the control group randomly using toss of a coin. 10 sites each with
moderate to deep periodontal pockets were treated with scaling and root planing + glycine powder air polishing (Test Group) and
scaling and root planing + prophyhpaste (Control Group). Clinical parameters such as gingival index (Gl), plaque index (PI),
pocket probing depth were recorded (PPD).

Results: In test group PI, Gl, PPD significantly reduced after 21 days follow-up compared to baseline. Pocket probing depth
reduced from 5-7 mm at baseline to approx. 1-2 mm at 21 days. Similarly, PI, GI, PPD & CAL significantly reduced in control
group also after 21 days follow-up compared to baseline. Pocket probing depth reduced from 5-7 mm at baseline to approx. 3-4
mm at 21 days.

Conclusion: It is concluded that GPAP, as an additional approach to nonsurgical periodontal treatment, may be beneficial in the
short-term improvement of subclinical periodontal inflammation and it was effective in decreasing inflammation, and pocket
probig depth in chronic periodontitis patients and can be successfully used as an adjunct to SRP in routine to non-surgical

periodontal therapy.
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Introduction

The primary goal for periodontal therapy and
periodontal maintenance therapy (PMT) is Supra and
Subgingival biofilm. For debridement purposes, hand
instruments, sonic or ultra-sonic scalers may be used.
The use of these instruments is technically demanding,
and if debridement is performed periodically in PMT
clinically relevant tooth substance loss may occur in the
course of time.! Therefore, the use of the glycine
powder air-polishing (GPAP) technique may simplify
periodic subgingival instrumentation and may be an
alternative to the conventional techniques of
subgingival biofilm removal.

Main cause of gingivitis and periodontitis are
associated with the accumulation of bacteria on tooth
surfaces. Thus, regular mechanical removal of bacterial
plaque from all non-shedding oral surfaces is
considered the primary means to prevent and stop the
progression of periodontal disease. Combination of
scaling and root planing is the standard treatment
approach.

Subgingival debridement, performed along with
supragingival debridement, is considered essential in
treating periodontitis. Repeated subgingival
debridement as part of supportive periodontal therapy is
necessary for removal of biofilm formation to maintain

long term periodontal health and to prevent the further
loss of periodontal attachment in patients with
periodontitis.  During supra and  subgingival
debridement for thorough removal of the biofilm the
GPAP is directed approximately at an angulation of 60—
90 degree to the long axis of the root. Allowing parts of
the jet stream of the injection abrasive water jet device
show inevitably affect on the gingival epithelium
surrounding the tooth.

With the goal of establishing an efficient and safe
technique for subgingival biofilm removal in SPT, a
low-abrasive glycine powder was developed for use in
commercially available injection abrasive water jets,
also known as air polishing devices.? The abrasiveness
of glycine powder is one fifth less as compared to
bicarbonates. However, it does not seem to have any
discernible effect on calculus. The root surface damage
is considerably lower after glycine powder air polishing
(GPAP) as compared to sonic, piezoelectric and
magnetostrictive ultrasonic scalers. In addition, sodium
bicarbonate air polishing may cause erosive change to
gingival epithelia.®> Two clinical studies in patients
undergoing supportive periodontal therapy have shown
that GPAP is effective (and even superior to curettes)
for removal of subgingival plaque in periodontal
pockets and it is indeed more comfortable than hand
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instrumentation, as reported by patients.* With
increasing pocket probing depth (PPD), however, a
greater proportion of subgingival root surfaces
remained covered with biofilm.5

Furthermore, the risk of excessive root substance
removal by GPAP is minimal when compared to root
instrumentation using hand instruments or sonic or
ultrasonic scalers.®10

The primary objective of this clinical trial is to
compare and evaluate the efficacy of GPAP with SRP
and with fluoride prophypaste as adjunctive to surgical
periodontal therapy in periodontal pockets with PDs of
4t0 9 mm.

Materials and Methods

A randomized controlled clinical trial study was
carried out on the subjects attending the outpatient
clinic of the dept. of periodontology and oral
implantology, ITS centre for dental studies and
research, Muradnagar-Ghaziabad, UP having moderate
to deep periodontal pockets. The subjects were selected
from the individuals scheduled for routine oral
examination. A total of 20 sites with moderate to deep
periodontal pockets were included in the study. The
subjects were allocated into two groups viz. the test
group and the control group randomly using toss of a
coin. 10 sites each with moderate to deep periodontal
pockets were treated with scaling and root planing +
glycine powder air polishing (Test Group) and scaling
and root planing + prophyhpaste (Control Group). (Fig.
2)

Inclusion criteria for the study are as follow: 1) 18-
55 years of age, systemically healthy and without any
known conditions or disorders. 2) A diagnosis of
chronic periodontitis, having atleast 20 teeth present
excluding third molars. 3) The presence of atleast 2
teeth with probing depth > 5mm 4) mm in 2 quadrants.
Exclusion criteria includes 1) pregnancy or lactating
women. 2) Allergy to glycine powder 3) systemic
medical conditions requiring antibiotic prophylaxis
before dental procedures 4) systemic infectious disease
5) smoking more than five cigarettes per day 6) signs of
generalized severe periodontitis 7) having received
periodontal maintenance within 3 months before
baseline 8) teeth with PD of >10 mm; 9) teeth having
<3 mm residual alveolar bone level as assessed on
radiographs; or 10) molars showing Class Il furcation
invasion.

Test group: Periodontal maintenance therapy was
performed by air polishing using a fine-grain glycine
powder. Periodontal pockets with PD of 4 to 9 mm at
screening were used as investigational sites. Sub
gingival biofilm at investigational sites was removed by
subgingival GPAP using an air-polishing device with a
hand piece equipped with a thin, wedge-shaped nozzle
(Fig. 1). The nozzle was inserted gently at an
angulation of 60-90 degree into the periodontal pocket
until resistance was felt. After activation of the air-

polishing device, the nozzle was moved over the entire
subgingival root surface using a circular motion. Each
tooth surface (mesial, buccal, distal, and lingual) was
treated for 5 seconds.

Control group: Periodontal maintenance therapy
procedure was performed same as the test group but
using polishing paste (prophypaste) instead of GPAP.
Two different examiners conducted the study. The first
examiner was the clinical operator who conducted each
type of treatment. The second examiner recorded the
data who was blinded to the treatment received by
patients. The clinical parameters like Gingival index
(Loe and Silness),'* Turesky-Gilmore-Glickman
Modification of Quigley Hein plague index,'? PPD
(measured using a UNC 15 probe) were recorded at
baseline, 7 days, 14 days and 21 days.

Fig. 1: Air Polisher with nozzle

Statistical Analysis

The Statistical Analysis Software (SPSS version
16) was used for data processing and analysis. The
differences in means of the parameters at the baseline
between test and control groups were evaluated using
an independent t-test. The changes in parameters over
time were evaluated using a paired t-test for each group
separately, p < 0.05 was considered statistically
significant.

Results

In this randomized controlled clinical trial, there
was improvement of the recorded parameters (PI, Gl,
CAL, PPD) in both the groups (test & control), with no
adverse effects.

In test group PI, GI, PPD significantly reduced
after 21 days follow-up compared to baseline. Pocket
probing depth reduced from 5-7 mm at baseline to
approx. 1-2 mm at 21 days. Similarly, Pl, GI, PPD &
CAL significantly reduced in control group also after
21 days follow-up compared to baseline. Pocket
probing depth reduced from 5-7 mm at baseline to
approx. 3-4 mm at 21 days. (Fig. 3, 4, 5)

On inter group comparison between test & control
group, there was no statistically significant difference
amongst the clinical parameters (PI, GI, PPD, & CAL)
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at baseline. However, after 4 weeks follow-up the test  recorded parameters compared to control group.
group showed statistically significant improvement in

24 patients screened for eligibilty

l

20 patients meeting the eligibility criteria for randomized controlled clinical trial

VA N\

Test group (SRP+GPAP) Control group (SRP+Prophypaste)
n=10 sites n=10 sites
After 21 days follow up After 21 days follow up
test group (n=10 sites) control group (n=10 sites)

N\ 74

Statistical analysis

Fig. 2: Study design
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Fig. 3: Graph showing comparison of gingival index in test and control group
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Fig. 4: Graph showing comparison of plague index in test and control group
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Fig. 5: Graph showing comparison of pocket probing depth test and control group

Discussion

Periodontal disease involves systemic and initial
treatment phases, followed by corrective and long- term
supportive-care phases. Scaling and root planing
combined with effective plaque control is the gold
standard for tackling periodontal infection in the initial
treatment phase. Various studies were conducted on
comparison of the effectiveness of ultrasonic scaling
and hand scaling for removal of subgingival plaque and
calculus shows that a large percentage of the treated
proximal root surfaces retain stainable deposits, and
microbial colonies of plaque smaller than 0.5 mm
remain on the treated tooth surfaces.

Glycine powder air-polishing (GPAP) is an
additional approach to nonsurgical periodontal
treatment. Using this technique for supportive
periodontal therapy, the abrasiveness of different
powders is compared with respect to GPAP. Minor
erosion of gingival epithelia is seen with GPAP, as
compared to sodium bicarbonate powder, which
displays moderate to severe erosion immediately after
treatment.* In the present study, the Test site was
treated with GPAP immediately after SRP, and shown

that none of the patients reported any major
postoperative pain, discomfort or other complications,
except for tooth sensitivity which was reported by some
subjects following SRP.

GPAP has been found efficacious in the treatment
of periodontal pockets and in the removal of
subgingival biofilm.*> Marsh et al stated that unresolved
inflammation is recognized to be crucial for the
progression of periodontal disease as it leads to the
growth of micro environmental conditions and affects
the proliferation of certain periodontal pathogens. Ji YJ
et al stated that GPAP serve as a useful tool in
controlling periodontal inflammation and peri-implant
disease. In a recently published clinical trial, it has been
shown that GPAP may be as effective in subgingival
biofilm removal as curettes or ultrasonic scalers in
periodontal pockets with probing depths up to
approximately 4mm.16

The strength of the present study depends on the
blinding of operators as well as negligible increase in
chairside time. Microbiological and histological study
could have be done to check the reduction of bacteria
and the amount of tissue damage respectively.'7-2
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Conclusion

Within the limitations of this study it is concluded
that GPAP, as an additional approach to nonsurgical
periodontal treatment, may be beneficial in the short-
term  improvement of subclinical periodontal
inflammation and it was effective in decreasing
inflammation, and pocket probig depth in chronic
periodontitis patients and can be successfully used as an
adjunct to SRP in routine to non-surgical periodontal
therapy. Further investigations with refined clinical
protocols and larger sample sizes are needed to
determine the exact benefits of GPAP for controlling
periodontal disease and maintaining long- term
periodontal health.
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