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Pilot study on the clinical and
microbiological effect of subgingival
glycine powder air polishing using a
cannula-like jet

Abstract: Objectives: To assess the efficacy of subgingival glycine
powder air polishing (GPAP) during supportive periodontal therapy
(SPT). Methods: Each quadrant of 25 subjects was randomly
assigned to the following treatments: subgingival scaling with hand
instruments (SRP), GPAP, subgingival ultrasonic debridement (UD)
and no subgingival treatment (NT). Clinical recordings included the
following: probing pocket depth (PPD), gingival recession (RE),
clinical attachment level (CAL), Gingival and Plaque Index.
Subgingival plaque samples were taken from two sites >4 mm per
quadrant. Therapy, recordings and microbial sampling were
performed at baseline, 3 and 6 months, while at 1 month only clinical
recordings and sampling were performed. Subgingival samples were
analysed using ‘checkerboard’ DNA-DNA hybridization for
Porphyromonas gingivalis, Tannerrella forsythia and Treponema
denticola. Results: All groups were homogeneous at baseline for the
clinical parameters assessed. The GPAP group displayed statistically
significant higher PPD compared to SRP and UD at 1, 3 and 6 months
and no statistical differences with the ‘no treatment’ group at all time
points. At 1 month, the GPAP group displayed statistically significantly
higher levels of CAL compared to SRP, while at 3 and 6 months
statistically significant differences were observed with groups
assigned to SRP and UD. No differences were observed among
groups for RE, PI, GI and numbers of the investigated bacteria at any
time point. Conclusions: On the basis of clinical and microbiological
data, this study does not support the superiority of GPAP as sole
treatment over SRP or subgingival ultrasonic scaling.

Key words: glycine powder; supportive periodontal therapy

Introduction

The primary aim of supportive periodontal therapy (SPT) is the mainte-
nance of periodontal health by removing supra- and subgingival biofilm
and calculus on the tooth surface which could cause an inflammatory
reaction (1-4). This procedure has been generally performed by means of
hand instruments such as Gracey curettes, power-driven devices such as
ultrasonic or sonic instruments or a combination of both approaches.
Power-driven instruments, such as ultrasonic or sonic devices, offer the
advantage of a variety of scaler tips to select from. Selection of scaler tips
is made on the size and shape of the tip to facilitate access to
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anatomically difficult regions such as furcations. Ultrasonic
scaling is considered to be advantageous over hand instrumen-
tation as it is more ergonomic and less time-consuming for the
operator. However current data have failed to demonstrate any
definite clinical superiority over hand instruments (5, 6).

Air-polishing devices have been also used at SP'I', but this
involves a potentially major disadvantage concerning the use
of an abrasive powder containing sodium bicarbonate which is
sprayed under pressurized air and water onto the surface of
the tooth to remove soft deposits but which may also cause
abrasion of the cementum and dentine (7, 8). Air-polishing
devices, which use specially formulated abrasive powders, use
pressurized air and water to deliver the abrasive powder using
kinetic energy. From the late 1970s until 2004, a specially for-
mulated sodium bicarbonate powder was the only abrasive
powder available. Currently, the commercially available air-
polishing abrasive powders include calcium carbonate, glycine,
sodium bicarbonate, calcium sodium phosphosilicate and
aluminium trihydroxide.

Air polishing has been used in SP'T, but was contraindicated
for use subgingivally until glycine (Clinpro Prophy Powder,
3M ESPE and EMS Perio Powder) was made commercially
available. (7, 9-11). The glycine powder is used with a spe-
cially designed tip and handpiece (Perioflow® handpiece for
Airfflow Master®, EMS, Nyon, Switzerland). Notably, the
equipment that is designed to use the subgingival delivery tip
uses a lower air pressure than air-polishing equipment that is
contraindicated for subgingival use. It extremely important to
note that only the air-polishing equipment that has this spe-
cially designed subgingival delivery tip should be used for
GPAP (Air Flow, EMS, Nyon, CH). Traditional stainless steel
handpiece inserts with a metal nozzle for air-polishing handpieces
were not designed for subgingival delivery and are contraindi-
cated for subgingival delivery of any type of air-polishing
powder.

A number of iz vitro and in vive studies have evaluated
the efficacy of glycine powder air polishing (GPAP) in
reducing the subgingival microbial load and demonstrated
that the portion of subgingival microflora remaining unaf-
fected increases with pocket depth (7, 9, 10). Thus, a new
air-polishing device with a special tip intended for subgingi-
val application using glycine powder (GPAP) has appeared
on the dental market (Perioflow® handpiece for Airflow Mas-
ter®, EMS, Nyon, Switzerland). The tip is designed to be
placed subgingivally,
pocket, and then activated to propel a mixture of water, air

deep in a periodontally involved
and glycine powder, which removes only the soft deposits
(Fig. 1). To date, a limited number of studies have evalu-
ated the clinical and microbiological effects of this device in
periodontal patients. A 7-day study has demonstrated a sta-
tistically significant reduction of bleeding index and subgin-
gival microbial load 7 days after application in patients at
SPT (12). study, also involving
patients at SPT, the clinical and microbiological effects of

In another short-term

GPAP were compared to those of ultrasonic treatment using
the split-mouth model (13), with similar clinical improvements
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Fig. 1. The cannula-like jet for subgingival glycine-powder air-polish-
ing.

at 2 months. While a three-month randomized controlled
trial involving moderate to deep periodontal pockets, demon-
strated that total P. gingivalis counts in the oral cavity were
significantly reduced with the combination of full-mouth
supra gingival GPAP and GPAP in pockets up to 9 mm,
compared to SRP and indicated that GPAP is more effica-
cious in removing subgingival biofilm in this group of pock-
cts (14). Currently, there are few active studies directly
comparing clinical and microbiological outcomes of different
treatment modalities including GPAP in residual pockets
during supportive periodontal treatment. The aim of this
study was to compare the effect of and the immediate and
short-time efficacy of GPAP on clinical and microbiological
parameters as the sole treatment during SPT' compared to
ultrasonic devices or hand instrumentation.

Materials and methods
Subject sample

T'wenty-five subjects, patients of the postgraduate clinic of the
Department of Periodontology and Implant Biology, Dental
School, Aristotle University of Thessaloniki, Greece, were
recruited for this study. The minimum subject sample needed
was calculated as follows: the patient was chosen as the experi-
mental statistical unit and the change of PPD was set as the
primary outcome. In the current trial, it was estimated that a
minimum sample size of 21 patients has a power of 0.95 to
detect an absolute difference of 1 mm between PPD mean
values, at a significance level (alpha) of 0.05 (two-tailed). In
addition, a conservative moderate correlation of 7= 0.30
between before-after measurements was anticipated. This dif-
ference of 1 mm is in accordance with the current literature
(15), considering that the expected SD of the before-after dif-
ferences will be approximately 1 mm. A priori power analysis
was accomplished using the G*Power v.3.1.0 software (16).
T'wenty-five patients were enrolled in the current trial to allow
for possible dropouts.



In order for individuals to be enrolled as subjects in the
study, they had to meet the following inclusion criteria:
® Must have been previously diagnosed with generalized
chronic periodontitis (according to American Academy of Peri-
odontology) (17) and successfully treated.
® Subsequently, entered the supportive treatment phase
(SPT)(4), with at least two non-bleeding residual pockets
>4 mm in each quadrant.
® Have at least 20 natural teeth.
® Non-smoker.
® Could not taken an antibiotic, anti-inflammatory medica-
tion, corticosteroids or other immunosuppressive drugs during
the previous 6 months.
® Pregnant or lactating women were also excluded from this
study.

Demographic data for participants are displayed in Table 1.
All subjects signed an informed consent and the study was
conducted according to the protocol outlined by the Research
Committee, Aristotle University of Thessaloniki Greece and
approved by the Ethical Committee of the School of Dentistry
(#99).

Experimental design

Upon recruitment, each quadrant in the mouth of eligible sub-
jects was randomly assigned by computer-generated tables to
the following groups, in accordance with a split-mouth design
concept:

Subgingival scaling with hand instruments (SRP) as a posi-
tive control, subgingival glycine air polishing (GPAP), subgin-
gival ultrasonic debridement (UD) and no further subgingival
treatment (N'T) as the negative control.

Subjects were scheduled for baseline sampling of subgingival
plaque and clinical recordings a week later, as described below.

All patients received detailed oral hygiene instructions,
including interdental brushes, and were provided with identi-
cal nylon, soft, multitufted toothbrushes (Tepe, Sweden).
Mechanical treatment was performed by one therapist (KK)
and included supragingival ultrasonic instrumentation (Pie-
zon®, Instrument A, EMS, Nyon, Switzerland). Subsequently,
each quadrant received the assigned subgingival treatment as
follows: quadrants assigned to SRP were treated with subgingi-
val scaling-root planing using hand instruments (Gracey cu-
rettes 3/4, 11/12, 13/14, Hu-Friedy, Chicago, IL, USA). In
quadrants assigned to GPAP, subgingival instrumentation was
performed solely by the Perioflow® handpiece according to the
manufacturer’s instructions (5 s per site), while quadrants
assigned to the UD group were treated with subgingival

Table 1. Demographic data of participants

Years in
Age Smoking  maintenance
Patients Female Male (mean + SD) status (mean + SD)
10 15 52.50 + 9.54 Non- 4.62 + 2.25

smokers
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Instrument PS, EMS, Switzerland). No
further subgingival treatment was provided to quadrants

ultrasonic (Piezon®

assigned to the no treatment group.

At 3 and 6 months after completion of treatment, patients
were rescheduled for microbial sampling and clinical record-
ings. At these time points, patients were retreated as described
above for baseline while 1 month after baseline only microbial
sampling and clinical recordings were taken.

A questionnaire concerning patient’s perception of pain (04
scale) (18), cold or pressure during treatment and friendliness
of each technique was also filled at baseline by participants
immediately after treatment. Patients were also asked to report
which method they would prefer for the next treatment and if
they had the feeling that the air-polishing device cleans their
teeth. Any adverse effects should also be reported.

Compliance was checked and reinforced at each appoint-
ment. After completion of statistical analysis, the codes of sub-
gingival plaque samples were broken.

Demographic data for participants are presented in Table 1,
and the flow chart of the study is presented in Fig. 2.

Clinical recordings

Clinical examination included evaluation of all soft oral tissues
for manifestations of any signs of ulcerations or mucosal infec-
tions.

Clinical data were recorded for all teeth present in the den-
tition. The following parameters were recorded at six sites for
each tooth (disto-, mid- and mesiobuccal, mesio-, mid- and
distolingual).

a) Probing pocket depth (PPD), defined as the distance from
gingival margin to the bottom of the pocket.

b) Gingival recession (RE), defined as the distance from ce-
mentoenamel junction to the gingival margin.

¢) Clinical attachment level (CAL), defined as the distance
from the distance of the cementoenamel junction to the bot-
tom of the pocket.

The following parameters were recorded at four sites for
each tooth (distal, buccal, mesial and lingual).
a) Gingival Index (Loe & Silness 1963, 19)
b) Plaque Index (Silness & Loe 1964, 20)

Time points of recordings included baseline, one, three and
six months after treatment. All clinical measurements were
performed by one calibrated examiner (KK), using a manual
Williams probe (POW, Hu-Friedy, Chicago, IL.). The exam-
iner had regularly performed clinical recordings in the clinic of
the department and had reproducible assessments (Pearson’s
correlation, 7 = 0.901) as determined in 10% of his weekly reg-
istrations.

Microbiological examination

At all time points, microbial plaque samples were taken prior
to all clinical measurements. Time points of sampling included
baseline, three and six months after treatment. Subgingival
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Screening examination (n = 30)
Consent form P Exclusion of 5 subjects
Not willing to participate

A 4

Random allocation of quadrants using
computer generated tables (n = 25)

v v v V}
Scaling-root planing GPAP (n = 25) Ultrasonic group (n = 25) Negative control group
group (n = 25) Baseline Baseline (n=25)
Baseline - Clinical assessments - Clinical assessments Baseline
- Clinical assessments - Subgingival plaque - Subgingival plaque - Clinical assessments
- Subgingival plaque samples samples - Subgingival plaque
samples - Oral hygiene instructions - Oral hygiene instructions samples
- Oral hygiene instructions - Supragingival ultrasonic - Supragingival ultrasonic - Oral hygiene instructions
- Supragingival ultrasonic debridement debridement - Supragingival ultrasonic
debridement -Subgingival glycine powder -Subgingival ultrasonic debridement
-SRP airpolishing treatment
A 4 A A 4 A
1-month reassessment 1-month reassessment 1-month reassessment 1-month reassessment
(n=25) (n=25) (n=25) (n=25)
- Clinical assessments - Clinical assessments - Clinical assessments - Clinical assessments
- Subgingival plaque - Subgingival plaque - Subgingival plaque - Subgingival plaque
samples samples samples samples
- Oral hygiene reinforcement -Oral hygiene reinforcement -Oral hygiene reinforcement -Oral hygiene reinforcement
Questionnaire Questionnaire Questionnaire Questionnaire
A 4 A A 4 A
3-month reassessment (n = 25) 3-month reassessment (n = 25) 3-month reassessment (n = 25) 3-month reassessment (n = 25)
- Clinical assessments - Clinical assessments - Clinical assessments - Clinical assessments
- Subgingival plaque samples - Subgingival plaque samples - Subgingival plaque samples - Subgingival plaque samples
- Oral hygiene reinforcement - Oral hygiene reinforcement - Oral hygiene reinforcement - Oral hygiene reinforcement
- Supragingival ultrasonic - Supragingival ultrasonic - Supragingival ultrasonic - Supragingival ultrasonic
debridement debridement debridement debridement
-SRP -Subgingival glycine powder -Subgingival ultrasonic
airpolishing
A 4 A \ 4 A 4
6-month reassessment 6-month reassessment 6-month reassessment 6-month reassessment
(n=25) (n=25) (n=25) (n=25)
- Clinical assessments - Clinical assessments - Clinical assessments - Clinical assessments
- Subgingival plaque - Subgingival plaque - Subgingival plaque - Subgingival plaque
samples samples samples samples

Fig. 2. Flow chart of the study.

plaque samples were taken from two sites per quadrant dis- were Porphyromonas gingivalis (FDC 381), Tannerella forsythia
playing PPD >4 mm and no bleeding on probing, after isolat- (FDC 338) and Treponema denticola (TD1).
ing with cotton rolls and drying by means of a sterile Gracey Cell numbers were quantified using software for array analy-

curette, placed in 200 pl of TE buffer (Tris HCL 10 mM, sis (Totalllab TL100 v 2005, NonLinear Dynamics Ltd.,
EDTA 1 mM, pH 7.5) and stored after treatment with an Newecastle Upon Tyne, UK).

alkali solution (0.5 M NaOH) at —20°C. A total of 800 samples
were processed for 3 bacterial species, using the ‘checker-
board” DNA-DNA hybridization technique as described in
detail by Socransky e a/. (21). The subgingival species used Data for PPD, RE, CAL and numbers of investigated micro-
for development of digoxigenin-labelled whole genomic probes bial species were analysed by the ANova method within the

Statistical analysis
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frame of mixed linear models, considering the patient as the
statistical unit. The aNova model included 3 within-subject
factors with repeated measures on the same patient (method
with 4 levels, site with 2 levels, and time with 4 levels).
Patient was considered as a blocking factor. Method and time
were entered in the model as fixed effect factors. Patient and
site, nested within patient, were considered as random effect
factors. Comparison of means was performed by the Bonfer-
roni test. Central tendencies of distributions of ordinal vari-
ables (GI and PI) were compared with the Friedman’s and
Wilcoxon’s tests for related samples. Friedman’s test served
as an omnibus non-parametric ANOvVA. Wilcoxon’s test was
used for pairwise comparisons. In all non-parametric statistical
tests, the observed significance level (P-value) was computed
by the Monte—Carlo simulation method which was based on
10 000 resampling circles (22). This approach leads to valid
inferential conclusions even in cases where the methodologi-
cal (i.e. random and independent measurements) and
statistical (i.e. symmetrical and unimodal distributions) pre-
suppositions of the corresponding statistical test are not satis-
preset at 0.05 for all
statistical tests. The statistical analyses were carried out with
SPSS v.20.0 (IBM Corp: Armonk, New York, U.S) software.

fied. The significance level was

Results

Clinical data of participants at baseline are presented in
T'ables 2-6. All groups were homogeneous at baseline for clini-
cal parameters assessed (P > 0.05). Comparisons of means of
PPD, RE and CAL between and within groups during the
experimental period are displayed in Tables 2—4, respectively.

Regarding PPD, the primary outcome of the present study,
no differences were observed between groups at baseline
(Table 2). The group which received GPAP displayed statisti-
cally significant higher PPD compared to scaling—root planing
and subgingival ultrasonic treatment at 1, 3 and 6 months and
no statistically significant differences with the group which
received no subgingival instrumentation at all time points. A
series of post hoc power analyses revealed that the lowest
level of statistical power for between groups PPD statistically
significant differences was about 0.96 and for within groups
statistically significant differences the lowest level of power
was about 0.80.

Kargas et al. Air polishing with glycine in supportive periodontal therapy

Regarding RE, no differences were observed between
GPAP and the other groups at any time point (Table 3). In
the case of CAL at baseline, the group assigned to GPAP dis-
played statistically significant differences with the group ran-
domly assigned to subgingival instrumentation, but not with
the other two groups (Table 4). At 1 month, the GPAP group
still displayed statistically significantly higher levels of CAL
compared to the group which received scaling-root planing,
while at 3 and 6 months statistically significant differences
were observed with both the group treated with subgingival
ultrasonics and the group that received scaling and root plan-
ing (Table 4). No differences were observed regarding CAL,
at any time point, between GPAP and the group that received
no further instrumentation (Table 4). Comparisons of PPD,
RE and CAL within each group are also displayed in Tables 2
—4. Regarding PPD, GPAP resulted in statistically significant
reduction at 1 and 3 months compared to baseline, but no sta-
tistically significant difference was detected between baseline
and 6 months (Table 2). In contrast, both ultrasonic treatment
and scaling—root planing resulted in PPD reduction that was
statistically significantly different from baseline at all time
points. No differences were observed from baseline for the
group which received no further treatment.

The same pattern of changes was observed for RE within
groups, with the GPAP group displaying statistically significant
differences from baseline at the 1- and 3-month time points,
while the other two treatments resulted in statistically signifi-
cantly higher levels of RE at 1, 3 and 6 months (Table 3). No
differences were observed from baseline for the control group.
Regarding CAL, the only group which displayed a statistically
significant improvement from baseline at all time points was
the group treated with subgingival ultrasonics (Table 4). The
other three groups did not display any statistically significant
differences from baseline.

Results of the present study concerning GI and PI are pre-
sented in Tables 5 and 6. No differences in central tendency
were observed among groups at any time point. Within each
group, a number of statistical differences compared to baseline
were observed. Regarding GI, a statistically significant reduc-
tion was observed for the groups treated with GPAP and scal-
ing and root planing at the 1-month time point, while the
group treated with subgingival ultrasonics displayed statisti-
cally significant differences from baseline at all time points

Table 2. Probing pocket depth (mean + SE) of investigated sites in every group during the experimental period

GPAP ub SRP No subgingival treatment
n=25 n=25 n=25 n=25
(mm + SE) (mm + SE) (mm + SE) (mm + SE)

Baseline 4.78 + 0.10 4.66 + 0.10 4.50 + 0.09 4.42 + 0.10

1 month 4.44 + 0.10" 3.88 + 0.10*" 3.74 + 0.08*" 4.36 + 0.10

3 months 4.40 + 0.117 3.84 + 0.07* 3.70 + 0.08*" 4.40 + 0.10

6 months 4.52 + 0.09 4.00 + 0.08*" 4.06 + 0.10*" 4.52 + 0.10

GPAP, glycine powder air polishing; SRP, scaling-root planing; UD, ultrasonic debridement.
*Statistically significant differences between GPAP and the other groups (Bonferroni’s test).
TStatistically significant differences within groups between specific time point and baseline (Bonferroni’s test).
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Table 3. Gingival recession (mean + SE) of investigated sites
in every group during the experimental period

Table 5. Gingival Index (mean values) of investigated sites in
every group during the experimental period

GPAP uD SRP NT

n=25 n=25 n=25 n=25

(mm+SE) (mm+SE) (mm £ SE) (mm + SE)
Baseline 0.64 + 0.08 0.46 +0.10 0.44 +0.08 0.64 + 0.09
1 month 098 +0.13" 110+ 0.13" 1.06 + 0.07" 0.74 + 0.09
3 months 0.98 + 0.117 092 + 0.11" 1.14 +£ 0.08" 0.76 + 0.11
6 months 0.88 + 0.10 0.82 + 0.09" 0.76 + 0.117 0.60 + 0.10

GPAP, glycine powder air polishing; SRP, scaling—root planing; UD,
ultrasonic debridement; NT, no subgingival treatment.

No statistically significant differences were observed between
GPAP and the other groups (Bonferroni’s test).

TStatistically significant differences within groups between specific
time point and baseline (Bonferroni’s test).

(Table 5). No differences were observed for the control group.
Regarding PI, any kind of treatment (including GPAP)
resulted in statistically significant reductions from baseline at
all time points, while the group that received no further treat-
ment displayed an improvement from baseline only at the
I-month time point (Table 6).

T'he microbiological parameters assessed in the present study
are displayed in Table 7. No differences were observed among
groups regarding numbers of the three investigated bacteria at
any time point. Few differences of minor substantial importance
were observed when testing within groups, between time points.
An increase in Porphyromonas gingivalis was observed for the
GPAP and the control groups when comparing 6 months to
baseline and the same pattern was observed in the GPAP group
tor Treponema denticola. Regarding Tannerella forsythia, the con-
trol group displayed an increase when comparing the 6-month
time point to baseline, while a statistically significant decrease
compared to baseline was observed at 1 month for the group
which received ultrasonic treatment.

Subjects reported less pain, no sense of pressure, together
with an overall greater feeling of ‘friendliness’ with GPAP
experimental techniques.

compared to the other two

Furthermore, GPAP was the most widely preferred option for

Table 4. Clinical attachment level (mean + SE) of investigated
sites in every group during the experimental period

GPAP uD SRP NT
n=25 n=25 n=25 n=25
Baseline 0.70 0.72 0.48 0.64
1 month 0.38" 0.40" 0.20" 0.58
3 months 0.50 0.28" 0.24 0.72
6 months 0.58 0.38" 0.40 0.72

GPAP, glycine powder air polishing; SRP, scaling—root planing; UD,
ultrasonic debridement; NT, no subgingival treatment.

No statistically significant differences were observed among groups
(Wilcoxon test).

TStatistically significant differences within groups between specific
time point and baseline (Wilcoxon test).

the next treatment, while most subjects had the feeling that
the device adequately cleaned their teeth (Table 8).

No adverse side effects were observed or reported through-
out the experimental period.

Discussion

The purpose of the present 6-month study, was to evaluate
the effectiveness of subgingival glycine powder air polishing
compared to scaling—root planing and ultrasonic scalers on the
clinical and microbiological parameters of moderate pockets in
periodontitis patients undergoing supportive periodontal treat-
ment.

Although GPAP has been shown to be less time-consuming
(5s for each periodontal pocket) more comfortable and
friendly and produced less pain and pressure for subjects, find-
ings from the present study do not support the superiority of
the method as sole treatment in reducing clinical indices of
periodontal inflammation. Both scaling and root planing and
subgingival ultrasonics displayed statistically significantly
greater improvement of PPD, the primary outcome of the
present study, at all time points, compared to GPAP. No dif-
ferences were observed for gingival recession, gingival and pla-

que indices. These findings are supported by microbiological

Table 6. Plaque Index (mean values) of investigated sites in
every group during the experimental period

GPAP uD SRP NT

n=25 n=25 n=25 n=25 GPAP uD SRP NT

(mm 4+ SE) (mm + SE) (mm + SE) (mm + SE) n=25 n=25 n=25 n=25
Baseline 5.42 + 0.13 512 4+ 0.11  4.94 + 0.09* 5.06 + 0.11  Baseline 1.12 0.96 0.88 1.04
1 month 542 +0.13 4.98 +0.117 480 + 0.09* 510+ 0.12 1 month 0.48" 0.56" 0.32° 0.62°
3 months 538 + 0.12 4.76 + 0.11*T 4.84 +£ 0.09* 5.16 + 0.13 3 months 0.52f 0.44" 0.54" 0.86
6 months 5.40 + 0.11 4.82 + 0.11*"  4.82 +£ 0.09* 5.12 + 0.11 6 months 0.64" 0.50" 0.44" 0.80

GPAP, glycine powder air polishing; SRP, scaling-root planing; UD,
ultrasonic debridement; NT, no subgingival treatment.

*Statistically significant differences between GPAP and the other
groups (Bonferroni’s test).

TStatistically significant differences within groups between specific
time point and baseline (Bonferroni's test).
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GPAP, glycine powder air polishing; SRP, scaling-root planing; UD,
ultrasonic debridement; NT, no subgingival treatment.

No statistically significant differences were observed among groups
(Wilcoxon test).

TStatistically significant differences within groups between specific
time point and baseline (Wilcoxon test).



Table 7. Numbers of investigated species (x10° + SE) in every group during the experimental period

NT

SRP

ub

GPAP

n=25

n=25

n=25

n=25

T. denticola T. forsythia ~ P. gingivalis  T. denticola  T. forsythia P. gingivalis  T. denticola T. forsythia  P. gingivalis T. denticola T. forsythia

P. gingivalis

495 + 1.16
453 +0.84
4.88 + 0.98

10.72 + 1.82F

7.23 +£3.84
498 + 2.27
10.45 + 4.23
14.03 + 4.44

9.29 + 3.44
3.20 + 0.54
16.57 + 5.38

10.25 + 4.14 858 + 4.13 5.80 + 0.99

7.09 £ 367 652+ 1.36

1117 £ 415
462 + 252
13.28 + 4.76
13.60 + 4.81

7.60 £1.17
491 +£ 0.84
5.60 £ 1.02
5.60 + 1.78

4.07 + 1.08
253 + 0.54
11.00 + 4.27
20.95 + 7.30"

7.86 £ 2.37
3.59 + 0.91
12.31 + 4.21

Baseline
1 month

236 + 055 473 +£232 3.47 + 0.60

9.84 £ 364 7.34+3.02 505+ 0.99
12.80 + 440 890 + 364 952+ 1.93 29.60 + 6.83"

1.98 + 0.36"

11.26 £ 540 5.01 +£1.08

3.02 +£ 0.63

3 months

11.60 + 4.07 8.21 + 1.54

6 months 26.88 + 6.82"

GPAP, glycine powder air polishing; SRP, scaling-root planing; UD, ultrasonic debridement; NT, no subgingival treatment.

No statistically significant differences were observed among groups (Bonferroni's test).

TStatistically significant differences within groups between specific time point and baseline (Bonferroni’s test).

Kargas et al. Air polishing with glycine in supportive periodontal therapy

data from the present study which also indicate no differences
between GPAP and the other groups.

No adverse effects were observed in subjects, indicat-
ing the safety of GPAP. Previous studies have also demon-
strated both the absence of serious adverse effects such as
emphysema and of soft tissue damage following the applica-
tion of the low-abrasive glycine powder, probably due to the
specially designed instrument tip and the reduced pressure
on tissues (12, 13, 23). However, it should be stated that
the lack of emphysemas in the previous studies cannot be
attributed to the type of powder or the instrument tip,
because there has never been research investigat-
ing the direct relationship between facial emphysemas and
the use of the new subgingival tip or a specific type of
powder.

In contrast, the application of an air-polishing jet with
sodium bicarbonate in the past has been associated with
inducing emphysema (24, 25). It should be emphasized that it
is the use of the compressed air required for air polishing that
causes facial emphysemas and is therefore contraindicated for
use near extraction sites and in individuals with extensive loss
of bony support and deep periodontal pockets due to peri-
odontal disease (26).

Moene ¢ a/. (12) in an examiner-masked study also evalu-
ated the safety, patient acceptance and short-term microbiolog-
ic effect of a new air-polishing device in subjects in
maintenance care with residual pockets >5 mm. In that study,
no adverse events were reported, but although it was shown
that subgingival air polishing was perceived to be more accept-
able by the patients, on a microbiologic level, it was not supe-
rior to conventional SRP. These results are similar to the
outcomes of the present study, albeit our observations extend
over a longer time period.

Wennstrom e a/. (13) conducted a trial as a split-mouth
designed study of 2-month duration including 20 recall
patients previously treated for chronic periodontitis. The
researchers aimed to determine clinical and microbiological
effects and perceived treatment discomfort of root debride-
ment by subgingival air polishing compared with ultrasonic
instrumentation during supportive periodontal therapy. They
found no significant differences in clinical or microbiological
outcomes between subgingival air polishing and ultrasonic
debridement of moderate deep pockets in SPT' patients,
although they had applied GPAP for twice as long (2 x 5s)
compared with the manufacturer’s instructions which were
followed in the present study.

Our results, as mentioned above, are not in agreement with
Flemmig er a/. (14) who indicated that GPAP is more effica-
cious in removing subgingival biofilm in moderate to deep
periodontal pockets than conventional SRP and, furthermore,
that full-mouth GPAP may result in a beneficial shift of the
oral microbiota and appears to be well tolerated. A possible
explanation for this discrepancy might be the combination of
full-mouth GPAP and subgingival GPAP in the Flemmig ez a/.
study, where notably deeper pockets were included. Contratry
to the Flemming ez a/. study, this study was designed to select
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Table 8. Perception and overall opinion of participants about treatment modalities

ub SRP GPAP NT
[N (%)] [N (%)] [N (%)] [N (%)]
Which method is more friendly? 5 (20) 0 (0) 17 (68) 3(12)
During which method did you feel:
Pain 9 (36) 11 (44) 5(32)
Cold 0 (40) 3(12) 6 (24)
Uncomfortable feeling 5 (60) 18 (72) 9 (36)
Pressure 2 (48) 17 (68) 0
In which quadrant did you have the most sensitivity? 3(12) 5(20) 1(4) 0 (0)
Which method would you prefer for the next treatment? 6 (24) 0 (0) 16 (64) 3(12)
Not at Maybe Little Enough Very much
all [n (%)] [N (%)] [ (%)] [ (%)] [ (%)]
Do you have the feeling that the air-polishing device cleans 6 (24) 0 (0) 3(12) 13 (52) 3(12)

your teeth?

UD, subgingival ultrasonic debridement; SRP, scaling-root planing; GPAP, glycine powder air polishing; NT, no subgingival treatment.

a subject sample that reflected normal conditions of patients in
SPT (absence of deep pockets and no bleeding) who attend
clinical practices to maintain healthy periodontal conditions.
Furthermore, it cannot be ruled out that moving the nozzle
itself, alone without powder and/or water, respectively, could
also have had an effect. Additionally, this study differed from
the Flemming er a/. study, in that the investigator was not
masked.

Conclusions

Data from this 6-month study, taken collectively, do not sup-
port the superior effect of GPAP as a sole treatment over hand
instrumentation or subgingival ultrasonics during supportive
periodontal therapy on clinical or microbiological parameters of
periodontal disease, despite this treatment modality being less
time-consuming and better accepted by patients.

Clinical relevance
Scientific rationale of the study

Few data exist in current literature concerning the efficacy of
subgingival glycine powder air polishing during supportive
periodontal therapy of chronic periodontitis patients.

Principal findings

Superiority of GPAP as the sole treatment over hand instru-
mentation or subgingival ultrasonics on clinical or microbiolog-
ical parameters of periodontal disease cannot be supported.

Practical implications
Although this treatment modality was less time-consuming and

better accepted by patients, it did not provide better clinical
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or microbiological results compared to conventional treatment
methods.

Author contributions

Konstantinos Kargas: examiner and therapist, preparation of
manuscript. Lazaros 'Tsalikis: study design, allocation of
groups, preparation and review of the manuscript. Dimitra
Sakellari: study design, microbiological examination, prepara-
tion and review of the manuscript. George Menexes: statistical
analysis. Antonios Konstantinidis: review of the manuscript,
statistical re-evaluation.

Conflict of interest and source of funding
statement

The authors declare that they have no conflict of inter-
ests. This study was supported by the authors’ institution.No
funding was provided by industry.

References

1 American Academy of Periodontology. Committee on Research,
Science and Therapy of the American Academy of Periodontology.
Supportive periodontal therapy (SPT). J Periodontol 1998; 69:
502-506.

Axelsson P, Lindhe ]J. The significance of maintenance care in the

no

treatment of periodontal disease. J Clin  Periodonto/ 1981; 8:

281-294.

Lindhe ], Nyman S. Long-term maintenance of patients treated for

advanced periodontal disease. J Clin Periodontol 1984; 11: 504-514.

4 Lang NP, Tonetti MS. Periodontal risk assessment (PRA) for
patients in supportive periodontal therapy. Oral Health Prev Dent
2003; 1: 7-16.

5 Tunkel ], Heinecke A, Flemmig TF. A systematic review of effi-

(98}

cacy of machine-driven and manual subgingival debridement in the



10

11

13

14

treatment of chronic periodontitis. J Clin  Periodontol 2002; 29
(Suppl): 72-81.

Walmsley AD, Lea SC, Landini G, Moses AJ. Advances in power
driven pocket/root instrumentation. J Clin Periodonto! 2008; 35
(Suppl): 22-28.

Petersilka GJ, Bell M, Haberlein I, Mehl A, Hickel R, Flemmig
T'F. In vitro evaluation of novel low abrasive air polishing powders.

J Clin Periodontol 2003; 30: 9-13.

Atkinson DR, Cobb CM, Killoy W]. The effect of an air-powder
abrasive system on iz vitro root surfaces. J Periodontol 1984; 55:
13-18.

Petersilka GJ, Bell M, Mehl A, Hickel R, Flemmig TF. Root
defects following air polishing. J Clin Periodontol 2003; 30: 165-170.
Petersilka GJ, Steinmann D, Haberlein I, Heinecke A, Flemming
TF. Subgingival plaque removal in buccal and lingual sites using a
novel low abrasive air-polishing powder. J Clin Periodonto/ 2003; 30:
328-333.

Petersilka GJ, Tunkel ], Barakos K, Heinecke A, Haberlein I,
Flemming TF. Subgingival plaque removal at interdental sites
using a low-abrasive air polishing powder. J Periodonto/ 2003; 74:
307-311.

Moene R, Decaillet F, Andersen E, Mombelli A. Subgingival pla-
que removal using a new air-polishing device. J Periodontol 2010;
81: 79-88.

Wennstrom JL, Dahlen G, Ramberg P. Subgingival debridement of
periodontal pockets by air polishing in comparison with ultrasonic
instrumentation during maintenance therapy. J Clin Periodonto!
2011; 38: 820-827.

Flemmig TF, Atushanov D, Daubert D, Rothen M, Mueller G,
Leroux BG. Randomized controlled trial assessing efficacy and
safety of glycine powder air polishing in moderate-to-deep peri-
odontal pockets. J Periodontol 2012; 83: 444-452.

Kyriazis ‘T, Gkrizioti S, Mikrogeorgis G er al. Crestal bone resorp-
tion after the application of two periodontal surgical techniques: a

16

17

18

19

20

2

—_

22

23

24

26

Kargas et al. Air polishing with glycine in supportive periodontal therapy

randomized, controlled clinical trial. J Clin Periodontol 2012; 39:
971-978.

Faul F, Erdfelder E, Buchner A, Lang A-G. Statistical power analy-
ses using G¥Power 3.1: tests for correlation and regression analyses.
Behav Res Methods 2009; 41: 1149-1160.

Armitage GC. Development of a classification system for periodon-
tal diseases and conditions. Ann Periodontol 1999; 4: 1-6.

Tsoukaki M, Kalpidis CD, Sakellari D, Tsalikis L, Mikrogiorgis G,
Konstantinidis A. Clinical, radiographic, microbiological, and immu-
nological outcomes of flapped vs. flapless dental implants: a
prospective randomized controlled clinical trial. Clin Oral Implant
Res 2013; 24: 969-976.

Loée H, Silness J. Periodontal disease in pregnancy. 1. Prevalence
and severity. Acta Odonto! Scand 1963; 21: 533-551.

Silness ], Loe H. Periodontal disease in pregnancy. II. Correlation
between oral hygiene and periodontal conditions. Acza Odontol
Scand 1964; 22: 121-135.

Socransky SS, Haffajee AD, Cugini MA, Smith C, Kent RL. Micro-
bial complexes in subgingival plaque. J Clin Periodontol 1998; 25:
134-144.

Mehta C, Patel R. SPSS Exact Tests 7.0 for Windows. Chicago, 1L
SPSS Inc; 1996.

Renvert S, Lindahl C, Roos Jansaker A-M, Persson GR. Treatment
of peri-implantitis using Er:YAG laser or an air-abrasive device: a
randomized clinical trial. J Clin Periodontol 2011; 38: 65-73.
Liebenberg WH, Crawford B]. Subcutaneous, orbital, and mediasti-
nal emphysema secondary to the use of an air abrasive device.
Quintessence Int 1997; 28: 31-38.

5 Josephson GD, Wambach BA, Noordzji JP. Subcutaneous cervico-

facial and mediastinal emphysema after dental instrumentation.
Otolaryngol Head Neck Surg 2001; 124: 170-171.

Petersilka G. Re: “Subgingival plaque removal using a new air-pol-
ishing device”. Moéne R, Décaillet I, Andersen E, Mombelli A. J
Periodontol 2010; 81: 79-88.

Int J Dent Hygiene 13, 2015; 161-169 | 169



Copyright of International Journal of Dental Hygiene is the property of Wiley-Blackwell and
its content may not be copied or emailed to multiple sites or posted to a listserv without the
copyright holder's express written permission. However, users may print, download, or email
articlesfor individua use.



