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Effectiveness of Air Polishing in Managing Peri-Implant Diseases: A Review
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	 Peri-implant	diseases,	 including	peri-implant	mucositis	and	peri-implantitis,	are	 inflammatory	conditions	

affecting the tissues around dental implants. Effective management of these diseases is crucial to ensuring the 

long-term success of implant therapy. Air polishing has emerged as a potential non-invasive treatment modality for 

managing peri-implant diseases, offering an alternative to traditional mechanical debridement methods like hand 

scaling or using ultrasonic devices. This technique utilizes a pressurized jet of air, water, and abrasive powder to 

disrupt	biofilm	with	minimal	damage	to	the	implant	surface	or	surrounding	soft	tissues.	Glycine	powder	air	polishing	

and erythritol powder air polishing have gained prominence in peri-implantitis treatment. In vitro studies suggest that 

glycine	powder	air	polishing	and	erythritol	powder	air	polishing	are	highly	effective	in	reducing	biofilm	and	bacterial	

load	with	minimal	damage	to	the	implant	surface.	However,	clinical	studies	have	demonstrated	limited	benefits	in	

reducing	bleeding	on	probing	and	probing	depth	in	peri-implant	mucositis	and	peri-implantitis	treatment.	Its	efficacy 

may depend on the stage of the disease, the powder used, and the duration of the treatment. Additionally, peri-implantitis 

is a multifactorial disease. Air polishing holds promise as a valuable tool in the management of peri-implant diseases. 

Further research is required to determine and improve its clinical outcomes and to compare it with other established 

treatment modalities.
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	 Dental	implants	have	revolutionized	the	field	of	

tooth replacement, providing an alternative to traditional 

methods of addressing missing teeth. Dental implants 

offer numerous advantages. They help support the 

surrounding teeth by preventing them from shifting 

into the space. In addition, dental implants are highly 

functional and aesthetically pleasing, blending naturally 

into the smile of an individual.

 Maintaining optimal peri-implant health is critical, 

as neglecting it may lead to peri-implant diseases. The 

peri-implant conditions can be categorized into three 

groups. The ideal state of the peri-implant soft tissue is 

typically	the	absence	of	signs	of	inflammation,	including 

bleeding on probing (BoP), suppuration (SUP), and redness, 

and probing depth (PD) of approximately 3-4 mm, a 

condition referred to as “peri-implant health”.1 As 
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peri-implant diseases progress due to the accumulation of 

dental plaque around the soft tissue, it can develop into 

“Peri-implant mucositis”. It is described as clinical signs 

of	peri-implant	soft	tissue	inflammation	without	marginal 

bone loss.2 The prevalence of peri-implant mucositis 

ranges from 27% to 63%.3 If the condition deteriorates 

and	progresses	into	“Peri-implantitis”,	it	is	defined	as	a 

condition	in	which	clinical	manifestations	of	inflammation 

are detectable and the radiographic evidence demonstrates 

further crestal bone loss surrounding dental implants.4 

The prevalence of peri-implantitis is vary from 7% to 

28%.3 The progression from peri-implant mucositis to 

peri-implantitis remains inconclusive. Many studies  

identified	bacterial	plaque	accumulation	as	a	key	etiologic	

factor, similar to periodontitis. Several contributing factors 

also play a role, including smoking, diabetes mellitus, 

titanium particle dissolution, excessive occlusal loading, 

cement remnants, and genetic predisposition. These 

factors can lead to microbial dysbiosis, which further 

contributes to the state of the disease.5-7 Therefore, 

prevention through strict plaque control and addressing 

these contributing factors is essential for maintaining 

peri-implant health.

 Peri-implantitis is treated through a combination 

of non-surgical and surgical approaches. Non-surgical 

treatment includes mechanical cleaning using ultrasonic 

scalers, curettes or air polishing, antimicrobial therapy 

with antibiotics or antiseptic rinses, and implant surface 

disinfection to remove plaque and bacteria. Surgical 

treatment is considered if non-surgical methods fail. 

Flap surgery may be performed to clean the implant 

and bone. In some cases, bone grafting and guided bone 

regeneration can restore lost bone.8 Regular professional 

mechanical debridement, combined with routine plaque 

control, represents the key to long-term success. Although 

these approaches have been shown to effectively reduce 

clinical	signs	of	inflammation9, hand scalers have been 

found to cause damage to the tissues.10     

 Therefore, the purpose of this review is to critically 

assess	the	existing	scientific	evidence	on	the	effectiveness 

of air polishing in managing peri-implant mucositis and 

peri-implantitis. The advantages and limitations of  

air polishing will be examined in comparison to traditional 

mechanical debridement, drawing from both in vitro and 

clinical studies. By thoroughly reviewing the current 

research, this paper aims to offer valuable insights for 

dental professionals in determining the appropriate role 

of air polishing in the treatment and maintenance of 

peri-implant health.

In vitro studies of air polishing for implant surface 

decontamination

Mechanism of air polishing

 Air polishing devices utilize a combination of air, 

water, and powder particles propelled at high velocity toward 

the surface. The primary mechanism is the mechanical 

removal	of	biofilms	and	debris	through	abrasive	contact.	

The	choice	of	powder	is	crucial	for	balancing	efficacy	and	

safety, particularly on rough implant surfaces. Different 

powders	vary	in	abrasiveness	and	particle	size,	influencing 

their	effectiveness	in	biofilm	disruption	and	the	potential	

for surface damage.17   

Effectiveness against biofilm  

 Several in vitro studies have evaluated the ability 

of	air	polishing	to	remove	biofilm	from	various	implant	

surfaces.12,18-21 Research shows that erythritol powder air 

polishing	(EPAP)	and	glycine	powder	air	polishing	(GPAP),	

effectively	removes	biofilms	without	significantly	altering	

the surface topography of dental implants compared to 

other methods.22,23 Luengo et al. compared the cleaning 

ability	of	four	methods	(GPAP,	Titanium	(Ti)	brush,	polyether 

ether ketone tip ultrasonic, and stainless-steel tip ultrasonic) 

on simulated intraosseous defects with Ti implants. The 

study showed that while no single method can completely 

decontaminate,	GPAP	was	one	of	the	most	effective.24 

Similarly, Ichioka et al. found that air polishing using 

EPAP outperformed chemical agents, and combining 

air	polishing	with	chemical	agents	did	not	significantly	

enhance	efficiency.18   

Surface integrity and roughness

 Protecting the surface integrity of dental implants 

is a key consideration during contamination, as surface 

characteristics	influence	osseointegration	and	bacterial	

adhesion. In vitro studies show that air polishing, especially 

with	fine	powders,	causes	minimal	changes	to	implant	
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surfaces compared to more abrasive techniques like  

ultrasonic scaling or mechanical brushing.21,25 Matsubara 

et al.	compared	the	effects	of	GPAP	and	EPAP	to	sodium	

bicarbonate	on	Ti	implant	surface	roughness,	finding	that	

GPAP	and	EPAP	caused	significantly	less	surface	damage,	

making them suitable options for routine peri-implantitis 

treatment.26	Additionally,	GPAP	can	roughen	Ti	disks	without 

negatively	affecting	fibroblast	biocompatibility.27

Antimicrobial effects and cytocompatibility

 In vitro studies have also assessed the antimicrobial 

effects of air polishing. Petersilka et al. demonstrated that 

GPAP	effectively	reduced	bacterial	loads	on	contaminated 

implant surfaces.28 Drago et al.  and Fernández et al. found 

that combining EPAP with Chlorhexidine (CHX) exhibited 

significant	antimicrobial	and	antibiofilm	activity.19,29 Stein  

et al. studied the effect of air polishing on Ti and zirconium 

(Zr) discs, showing that bacterial activity decreased, and 

human	gingival	fibroblasts	showed	increased	viability,	

with lower cytotoxicity and apoptosis rates. This suggests 

that air polishing is suitable for decontaminating Ti and 

Zr implant surfaces.20   

Comparison with other methods

 Various studies have compared air polishing with 

other decontamination methods, such as ultrasonic scalers, 

lasers, and chemical agents. These studies consistently 

show that air polishing is as effective as or superior to 

many	traditional	methods	in	biofilm	removal	and	surface	

preservation. Air polishing was more effective than citric 

acid	and	ultrasonic	scaling	in	reducing	bacterial	biofilms	

without altering the implant surface structure.30 Luengo 

et al. and Ichioka et al. demonstrated that ultrasonic and 

Ti brushes were similarly effective for cleaning implant 

surfaces in simulated intrabony defects.18,24 Discepoli et al.

concluded	that	GPAP	can	be	effectively	used	adjunctly	

to ultrasonic debridement.31 Stein et al. reported that 

both air polishing and ultrasonic devices effectively  

inactivated	biofilms	with	favorable	cytocompatibility	on	

Ti and Zr surfaces, while chemical agents posed potential 

cytotoxic effects.20     

Powder selection and technique

	 The	type	of	powder	used	significantly	impacts	

the	results	of	air	polishing.	GPAP	utilizes	glycine	powder, 

a substance composed of the amino acid glycine with 

average diameter 45 microns.8,32 EPAP employs erythritol, 

a sugar alcohol with a mean particle size 14 microns.33,34 

Both	GPAP	and	EPAP	are	typically	utilized	for	supragingival	

and subgingival cleanings. These modalities are particularly 

advantageous for patients with periodontal disease or 

dental implants due to their minimal abrasiveness and 

efficacy	in	biofilm	removal	without	compromising	the	

integrity of the implant surface. Sodium bicarbonate, 

while effective, is more abrasive and may alter rough 

implant surfaces due to its large particle size (up to 250 

microns).8 Formulated with sodium bicarbonate, this 

powder is primarily indicated for the removal of extrinsic 

stains resulting from the consumption of substances 

such as coffee, tea, and tobacco. Its non-toxic nature 

and	ease	of	use	contribute	to	its	efficacy	in	supragingival	

cleaning procedures. Polishing powder is only one factor 

in successful decontamination; other factors, such as 

air pressure, the angle between the implant surface 

and the device, and the depth of the nozzle, also play 

a	role.	Tastepe	 identified	air	pressure	as	a	key	factor	

influencing	cleaning	efficiency,	with	increased	pressure	

extending the cleaning area. Other factors, such as nozzle 

depth	 and	 excessive	 powder	 flow,	 had	 less	 impact,	

though cleaning effects reached deeper than the nozzle 

physically penetrated.35 Tuchscheere demonstrated that 

a 60°–90° angle between the device and the implant 

surface was more effective than a 30° angle.36     

Clinical studies of nonsurgical peri-implantitis  

treatment conditions

Non-surgical treatment in peri-implant mucositis 

condition

 Treatment approaches for peri-implant mucositis 

aim to achieve complete resolution of BoP around the 

implant, thereby restoring peri-implant health. Various 

non-surgical procedures, including mechanical debridement, 

air polishing, and laser therapy, are commonly used. Research 

has	investigated	the	efficacy	of	air	polishing	powder,	both	

as an adjunct to conventional mechanical debridement 

and as a standalone treatment, in comparison to mechanical 

debridement.	 Studies	 have	 specifically	 examined	 its	 

effectiveness in reducing BoP37-39 and bleeding index (BI).37,40
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	 GPAP	has	become	a	widely	used	technique	for	

managing peri-implant mucositis. A study by Ji et al. 

demonstrated a reduction in BI one week after combining 

GPAP	 with	mechanical	 debridement,	 compared	 to	

baseline, with this positive outcome sustained for up to 

three months.37	However,	using	GPAP	may	not	provide	

a	significant	advantage	in	reducing	the	BI	compared	to	

mechanical debridement alone (Table 1). Furthermore, 

a	greater	reduction	in	inflammation	was	observed	in	the 

mechanical debridement alone group compared to the 

GPAP	treatment.37	Interestingly,	potential	benefits	of	GPAP	

were observed in patients with mandibular full-arch 

implant-supported restorations after a six-month follow-up. 

The	study	reported	negative	BI	scores	in	86%	of	the	GPAP	

group, compared to 60% in the mechanical debridement 

group.40	 Further	 research	by	Riben-Grundstrom	et al. 

compared	GPAP	with	mechanical	debridement	alone,	

showing a decrease in the percentage of BoP and diseased 

sites in both treatment groups at the 12-month follow-up 

compared	to	baseline.	However,	no	significant	advantage	

of	GPAP	over	conventional	treatment	was	observed.38 

A recent study using EPAP demonstrated a reduction in 

BoP at the six-month compared to baseline. However, no 

significant	benefit	of	EPAP	over	mechanical	debridement	

alone was observed.39 Notably, 30.65% of patients treated 

with	EPAP	achieved	complete	resolution	of	inflammation.	

A recent systematic review and meta-analysis found 

no	added	benefit	of	air	polishing	powder	compared	to	

mechanical debridement in reducing BoP.41

 Several secondary outcomes were measured to 

assess the effectiveness of the air polishing treatment. 

Studies	show	a	significant	reduction	in	PD	following	the	

use	of	both	GPAP	and	EPAP	as	adjuncts	to	mechanical	

debridement at three months37,39 and six months39 

compared	to	baseline	PD.	However,	neither	GPAP	nor	

EPAP	demonstrated	superior	benefit	when	compared	

to conventional treatment in terms of PD reduction.37-39 

Numerous	studies	have	documented	the	efficacy	of	air	

polishing in reducing plaque index (PI). After the use of  

air	polishing	devices,	PI	significantly	decreased	and	remained 

lower at three months37,39, six months39 and even twelve 

months38 compared to baseline. A greater complete  

reduction	in	PI	was	observed	in	the	GPAP	treatment	group,	

with 80% of subjects achieving this outcome compared 

to 33.3% of subjects in the mechanical debridement 

alone group.40 However, air polishing treatment did not 

demonstrate	a	significant	advantage	over	mechanical	

debridement in terms of PI reductions.37-39	While	GPAP	

treatment demonstrated stable buccal keratinized gingiva 

and mucosal recession, it did not differ from conventional 

treatment.	Patient	perceptions	of	GPAP	were	similar	to 

those of conventional treatment. Additionally, the perceived 

ease	of	use	of	GPAP	was	not	significantly	different	from	

that of mechanical debridement.40 The available evidence 

suggests	that	air	polishing	devices	do	not	provide	a	significant 

additional	benefit	in	treating	peri-implant	mucositis,	as	

indicated by minimal improvements in BoP, PD, PI, and 

patient perception. 
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 Non-surgical treatment in peri-implantitis 

condition

 The treatment of peri-implantitis presents a  

significant	challenge,	and	air	polishing	devices	are	increasingly 

utilized in managing this condition. The primary objective 

of peri-implantitis treatment is to reduce BoP and PD. 

This	article	focuses	on	the	efficacy	of	air	polishing	powder	

as an adjunct to conventional mechanical debridement 

or as a standalone treatment compared to mechanical 

debridement.  Comparisons between air polishing and 

other modalities, such as ultrasound or laser will also 

be explored.

	 Air	polishing	is	proposed	to	eliminate	inflammatory	

reactions by achieving reduced BoP values. Studies by 

Sahm et al. and John et al.	demonstrated	the	benefits	

of	GPAP	in	reducing	BoP	compared	to	treatment	with	

carbon curettes combined with the application of CHX. 

GPAP	exhibited	a	significantly	greater	reduction	in	BoP	

(51.6±28.6%) compared to mechanical debridement 

(24.8±29.8%) at three months. This effect appeared to 

be sustained at 12 months (Table 2). However, three 

studies	did	not	find	any	significant	enhancement	in	BoP	

reduction	with	GPAP	or	EPAP	compared	to	mechanical	

debridement alone.42-44 A recent systematic review and 

meta-analysis categorized studies into short-term (<6 

months)	and	long-term	(≥6	months)	outcomes.	The	air	

polishing	device	demonstrated	a	significant	advantage	in	

reducing BoP only in the long-term group.41 Compared 

to	other	modalities,	the	benefit	of	air	polishing	for	BoP	

reduction in peri-implantitis appears limited. Studies 

by Renvert et al. and Persson et al.	compared	GPAP	to	 

Er:YAG	laser45,46, while Prosper et al.	investigated	GPAP	 

versus ultrasound.47 These studies demonstrated  

comparable BoP reduction with air polishing powder 

and other modalities.45-47

 Increased PD around the peri-implant tissue is 

a key clinical indicator for diagnosing peri-implantitis.48 

Therefore, another pivotal goal of peri-implantitis treatment 

is to achieve a shallower PD. Five studies found no additional 

benefit	 of	 air	 polishing	 treatment	 in	 a	 shallower	 PD	

compared to mechanical debridement.42-44,49,50 A recent 

meta-analysis similarly concluded that air polishing devices 

offer	no	additional	benefit	for	PD	reduction.41 In addition, 

air polishing seems to yield similar results in decreasing 

of	PD	when	compared	to	Er:YAG	laser45,46 and ultrasound 

treatments.47

 PI, SUP and crestal bone loss (CBL) are proposed 

as secondary measures. Studies have shown no additional 

benefit	 of	 air	 polishing	 in	 reducing	 PI	 compared	 to	 

conventional treatment.43,44,49,50	Similarly,	GPAP	demonstrated 

equivalent PI reduction outcomes compared to ultrasound 

treatment.47 Existing research suggests no advantage of 

EPAP over mechanical debridement alone in reducing 

SUP.43,44Additionally, air polishing appears to be equally 

effective as laser45,46 and ultrasound47 in reducing SUP.  

Three studies compared air polishing to mechanical  

debridement using radiographic examination to detect 

CBL.	These	studies	found	no	additional	benefit	of	air	

polishing compared to conventional treatment.42-44 

Likewise,	no	superior	effect	was	observed	with	GPAP	

compared to other modalities.45-47 While air polishing 

treatment seems to maintain stable buccal keratinized 

gingiva42,47 and mucosal recession42,43,47,49,50, the results do 

not	differ	significantly	from	conventional	treatment	or	

other	treatment	modalities.	Consistent	with	this	finding,	

a	recent	meta-analysis	reported	no	additional	benefit	

of air polishing treatment in PI and clinical attachment 

level	(CAL).	Nevertheless,	GPAP	demonstrated	a	significant 

advantage in preventing further CBL compared to 

conventional treatment during long-term follow-up.41  

In	terms	of	patient	perception,	there	 is	no	significant	 

difference in discomfort levels between EPAP and ultrasonic 

scalers42,43 or patient satisfaction.44 Conversely, Selimovic 

et al.	reported	significantly	less	pain	with	conventional	

treatment.44 Regarding complications, most other studies 

documented uneventful outcomes. 



      Banlue and Jaiklaew, 2025 125

article in press
Ta

bl
e 

2 
No

n-
su

rg
ica

l t
re

at
m

en
t o

f a
ir 

po
lis

hi
ng

 d
ev

ice
 in

 p
er

i-i
m

pl
an

tit
is 

co
nd

iti
on

Pu
bl

ic
at

io
n

Po
pu

la
tio

n 

(Im
pl

an
t)

De
fin

iti
on

In
te

rv
en

tio
n

Co
m

pa
ris

on
Tr

ea
tm

en
t 

ou
tc

om
es

Re
nv

er
t 

et
 a

l. 
(2

01
0)

46
 

an
d 

Pe
rs

so
n 

et
 a

l. 
(2

01
1)

45

/ 
RC

T,
 S

in
gl

e 
bl

in
d

• 
GP

AP
	2

1	
(4
5)

• 
La

se
r 2

1 
(5

5)

Im
pl

an
t w

ith

• 
PD

≥5
m

m

• 
(+

) B
oP

±S
UP

• 
CB

L>
3m

m

GP
AP

Er
:Y
AG

	la
se

r
Bo

P 
tu

rn
s 

to
 n

eg
at

iv
e 

In
te

rv
en

tio
n:

 2
5%

 C
om

pa
ris

on
: 3

0.
9%

PD
 R

ed
uc

tio
n 

In
te

rv
en

tio
n:

 0
.9

±0
.8

m
m

 (6
 m

o.
) C

om
pa

ris
on

: 0
.8

±0
.5

m
m

 (6
 m

o.
)

Bo
ne

 c
ha

ng
es

 In
te

rv
en

tio
n:

 -0
.1

±0
.8

m
m

 (6
 m

o.
) C

om
pa

ris
on

: -
0.

3±
0.

9m
m

 (6
 m

o.
)

Sa
hm

 e
t 

al
. (

20
11

)50
 

an
d 

Jo
hn

 e
t 

al
. (

20
15

)49

/ 
RC

T,
 S

in
gl

e 
bl

in
d

• 
GP

AP
	1

6	
(2
3)

• 
Co

nt
ro

l 1
6 

(2
0)

Im
pl

an
t w

ith

• 
PD

≥4
m

m

• 
(+

) B
oP

±S
UP

• 
CB

L≤
30

%

(In
iti

al
 to

 m
od

er
at

e 

pe
ri-

im
pl

an
tit

is)

GP
AP

Ca
rb

on
 c

ur
et

te
 +

 

Irr
iga

tio
n 

w
ith

 a
 

0.
1%

 C
HX

 s
ol

ut
io

n 

an
d 

su
bm

uc
os

al
 

ap
pl

ica
tio

n 
w

ith
 

1%
 C

HX
 g

el

%
BO

P 
re

du
ct

io
n 

In
te

rv
en

tio
n:

 5
1.

6±
28

.6
%

 (3
 m

o.
), 

43
.5

±2
7.

7%
 (6

 m
o.

), 
41

.2
±2

9.
5%

 (1
2 

m
o.

)

Co
m

pa
ris

on
: 2

4.
8±

29
.8

%
§ 

(3
 m

o.
), 

11
.0

±1
5.

7%
§ 

(6
 m

o.
), 

16
.6

±3
3.

4%
§ 

(1
2 

m
o.

)

PD
 R

ed
uc

tio
n 

In
te

rv
en

tio
n:

 0
.8

±0
.5

m
m

 (3
 m

o.
), 

0.
6±

0.
6m

m
 (6

 m
o.

), 
0.

5±
0.

9m
m

 (1
2 

m
o.

)

Co
m

pa
ris

on
: 0

.8
±0

.9
m

m
 (3

 m
o.

), 
0.

5±
0.

6m
m

 (6
 m

o.
), 

0.
4±

0.
9m

m
 (1

2 
m

o.
)

CA
L 

In
te

rv
en

tio
n:

 0
.7

±0
.5

m
m

 (3
 m

o.
), 

0.
4±

0.
7m

m
 (6

 m
o.

), 
0.

6±
1.

3m
m

 (1
2 

m
o.

)

Co
m

pa
ris

on
: 0

.8
±1

.1
m

m
 (3

 m
o.

), 
0.

5±
0.

8m
m

 (6
 m

o.
), 

0.
5±

1.
1m

m
 (1

2 
m

o.
)

Al
oy

-P
ro

sp
er

 e
t a

l. 
(2

02
0)

47

/ 
RC

T,
 D

ou
bl

e 
bl

in
d

• 
GP

AP
	1

7	
(3
2)

• 
Ul

tra
so

un
d 

17
 (3

8)

Im
pl

an
t w

ith

• 
PD

≥4
m

m

• 
(+

) B
oP

±S
UP

• 
CB

L≥
2m

m

Ti
ta

ni
um

 c
ur

et
te

 +
 

Ca
rb

on
 c

ur
et

te
 +

 

GP
AP

Ti
ta

ni
um

 c
ur

et
te

 +
 

Ca
rb

on
 c

ur
et

te
 +

 

Ul
tra

so
un

d

%
BO

P 
In

te
rv

en
tio

n 
86

.8
%

 (B
L)

, 5
.3

%
* 

(3
 w

k.
) C

om
pa

ris
on

 8
4.

4%
 (B

L)
, 8

.8
%

* 
(3

 w
k.

)

PD
 In

te
rv

en
tio

n 
5.

8±
1.

6m
m

 (B
L)

, 4
.2

±1
.4

m
m

* 
(3

 w
k.

)

Co
m

pa
ris

on
 6

.1
±1

.6
m

m
 (B

L)
, 4

.1
±1

.4
m

m
* 

(3
 w

k.
)

CA
L 

In
te

rv
en

tio
n 

7.
2±

1.
5m

m
 (B

L)
, 5

.5
±1

.6
m

m
* 

(3
 w

k.
)

Co
m

pa
ris

on
 6

.8
±1

.7
m

m
 (B

L)
, 4

.9
±1

.8
m

m
* 

(3
 w

k.
)

Bo
ne

 lo
ss

 In
te

rv
en

tio
n 

3.
7±

1.
2m

m
 (B

L)
, 3

.7
±1

.2
m

m
 (3

 w
k.

)

Co
m

pa
ris

on
 4

.1
±1

.4
m

m
 (B

L)
, 4

.1
±1

.4
m

m
 (3

 w
k.

)

M
er

li 
et

 a
l. 

(2
02

0)
42

/ 
RC

T,
 S

in
gl

e 
bl

in
d

• 
GP

AP
	1

6

• 
Co

nt
ro

l 1
6

Im
pl

an
t w

ith

• 
(+

) B
oP

• 
Pr

es
en

ce
 o

f

  CB
L

No
n-

 s
ur

gic
al

 

tre
at

m
en

t	+
	G

PA
P

No
n-

su
rg

ica
l 

tre
at

m
en

t 

al
on

e

BO
P 

sit
e 

re
du

ct
io

n 
In

te
rv

en
tio

n 
0.

7±
1.

3 
(6

m
o.

) C
om

pa
ris

on
- 0

.4
±0

.9
 (6

m
o.

)

PD
 re

du
ct

io
n 

In
te

rv
en

tio
n 

0.
1±

0.
8m

m
 (6

m
o.

) C
om

pa
ris

on
 0

.2
±0

.7
m

m
 (6

m
o.

)

CA
L 

re
du

ct
io

n 
In

te
rv

en
tio

n 
0.

1±
0.

9m
m

 (6
m

o.
) C

om
pa

ris
on

 0
.1

±0
.6

m
m

 (6
m

o.
)

He
nt

en
aa

r e
t 

al
. (

20
21

)43

/ 
RC

T,
 S

in
gl

e 
bl

in
d

• 
EP

AP
 3

8 
(6

2)

• 
Co

nt
ro

l 3
8 

(7
0)

Im
pl

an
t w

ith

• 
PD

≥5
m

m

• 
(+

) B
oP

±S
UP

• 
CB

L≥
2m

m

EP
AP

Ul
tra

so
ni

c 
sc

al
er

s
%

BO
P 

In
te

rv
en

tio
n 

58
.1

±3
0.

3%
 (B

L)
, 4

9.
8±

31
.5

%
 (3

 m
o.

)

Co
m

pa
ris

on
 5

6.
2±

28
.8

%
 (B

L)
, 4

8.
1±

29
.0

%
 (3

 m
o.

)

PD
 In

te
rv

en
tio

n 
4.

8±
1.

2m
m

 (B
L)

, 4
.3

±1
.3

m
m

 (3
 m

o.
)

Co
m

pa
ris

on
 5

.0
±1

.5
m

m
 (B

L)
, 4

.7
±1

.8
m

m
 (3

 m
o.

)

Bo
ne

 lo
ss

 In
te

rv
en

tio
n 

4.
0±

1.
9m

m
 (B

L)
, 4

.0
±1

.8
m

m
 (3

 m
o.

)

Co
m

pa
ris

on
 3

.9
±1

.8
m

m
 (B

L)
, 4

.0
±1

.8
m

m
 (3

 m
o.

)

Se
lim

ov
ic

 e
t 

al
. (

20
23

)44

/ 
RC

T,
 S

in
gl

e 
bl

in
d

• 
EP

AP
 2

3 
(3

1)

• 
Co

nt
ro

l 2
0 

(3
1)

Im
pl

an
t w

ith

• 
PD

≥4
m

m

• 
(+

) B
oP

±S
UP

• 
CB

L≥
2m

m

Ul
tra

so
ni

c 
sc

al
er

s 
+ 

EP
AP

Ul
tra

so
ni

c 
sc

al
er

s
%

BO
P 

In
te

rv
en

tio
n 

59
.7

%
 (B

L)
, 3

7.
8%

* 
(6

 m
o.

), 
36

.5
%

* 
(1

2 
m

o.
)

Co
m

pa
ris

on
 5

8.
1%

 (B
L)

, 3
2.

3%
* 

(6
 m

o.
), 

32
.3

%
* 

(1
2 

m
o.

)

PD
 re

du
ct

io
n 

In
te

rv
en

tio
n 

0.
4±

0.
1m

m
* 

(6
 m

o.
), 

0.
3±

0.
1m

m
 (1

2 
m

o.
)

Co
m

pa
ris

on
 0

.5
±0

.1
m

m
* 

(6
 m

o.
), 

0.
6±

0.
1m

m
*, 

§ 
(1

2 
m

o.
)

Bo
ne

 c
ha

ng
e 

In
te

rv
en

tio
n 

-0
.3

±0
.3

m
m

 (6
 m

o.
), 

-0
.2

±0
.3

m
m

 (1
2 

m
o.

)

Co
m

pa
ris

on
 -0

.1
±0

.2
m

m
 (6

 m
o.

), 
0.

3±
0.

2m
m

 (1
2 

m
o.

)
No

te
s: 

Bo
P-

Bl
ee

di
ng

 o
n 

Pr
ob

in
g, 

CB
L-

Cr
es

ta
l b

on
e 

lo
ss

, C
HX

-C
hl

or
he

xid
in

e,
 E

PA
P-

Er
yt

hr
ito

l p
ow

de
r a

ir 
po

lis
hi

ng
, G

PA
P-

Gl
yc

in
e 

po
w

de
r a

ir 
po

lis
hi

ng
, P

D-
Pr

ob
in

g d
ep

th
, R

CT
-R

an
do

m
ize

d 
co

nt
ro

lle
d 

tri
al

, S
UP

-S
up

pu
ra

tio
n 

(*)
-S

ign
ifi

ca
nt

 d
iff

er
en

ce
 in

tra
gr

ou
p 

co
m

pa
ris

on
 c

om
pa

re
d 

to
 b

as
el

in
e,

 (§
)-S

ign
ifi

ca
nt

 d
iff

er
en

ce
 in

te
rg

ro
up

 c
om

pa
ris

on
 c

om
pa

re
d 

to
 th

e 
sa

m
e 

pe
rio

d



J DENT ASSOC THAI VOL.75 NO.3 JULY - SEPTEMBER 2025126

ar
tic

le
 in

 p
re

ss
Clinical studies of surgical peri-implantitis treatment 

condition

 Peri-implantitis often necessitates surgical  

intervention when non-surgical treatments fail to achieve 

adequate clinical outcomes. Despite the lack of a gold 

standard for surgical peri-implantitis treatment, effective 

decontamination of the bacteria-contaminated implant 

surface is essential for successful outcomes. Air polishing 

devices have emerged as a promising approach to achieving 

this objective. This article reviews the effectiveness of air 

polishing powder as an adjunct to surgical debridement or 

in comparison to other modalities, such as Ti brushes or 

implantoplasty.

 Similar to non-surgical treatment, the primary 

goals of surgical peri-implantitis treatment are to reduce 

inflammatory	conditions.	A	study	by	Toma	et al. compared 

surgical	debridement	with	GPAP	to	plastic	curettes	in	

patients	suffering	from	peri-implantitis.	GPAP	demonstrated 

a	 significantly	 lower	 gingival	 index	 (GI)	 (0.31	 ±	 0.37)	

compared to surgical debridement alone (0.91 ± 0.59) 

at the six-month follow-up. This effect appeared to 

be sustained at 12 months51 (Table 3). However, two 

other	studies	did	not	find	any	additional	benefits	of	air	

polishing	powder	in	reducing	inflammation	compared 

to surgical debridement.52,53 Compared to other modalities, 

surgical debridement with the application of a Ti brush 

appears to be more effective in lowering BoP (16 ± 3.7%)  

compared	to	GPAP	(23	±	2.3%)	at	the	six-month	follow-up.52 

In addition, the combination of plastic curettes with 

implantoplasty demonstrated similar BoP outcomes to 

GPAP.54 When compared to baseline examination, air 

polishing powder including sodium bicarbonate55,56 

and	GPAP51-54,57	have	shown	significant	reductions	in	BoP	

at the three to 12-month follow-up periods.

 Achieving a shallower PD is a key objective in surgical 

peri-implantitis treatment. Two studies demonstrated 

the	additional	benefits	of	GPAP	in	reducing	the	PD	compared 

to surgical debridement alone.51,52 Notably, most studies 

have	not	shown	a	significant	impact	of	GPAP	on	PD	reduction.53,54,57 

When compared to other modalities, surgical debridement 

with the application of a Ti brush appears to be more 

effective in achieving a shallower PD (3.98 ± 1.43 mm) 

compared	to	GPAP	(4.71	±	1.24	mm)	at	the	six-month	

follow-up. Additionally, surgical debridement followed 

by implantoplasty demonstrated similar outcomes in PD  

reduction	compared	to	GPAP.54 When compared to baseline 

values,	all	studies	have	shown	significant	reductions	in	

PD with the use of air polishing.51,52,54-57      

	 A	composite	outcome	defined	as	a	PD	of	5	mm	 

or less, absence of BoP or SUP, and no further bone loss 

within an acceptable tolerance of 0.5 mm has been proposed 

to provide a more comprehensive perspective.58 Studies  

have reported success rate ranging from 26-56.67% using 

this composite outcome.52-54,57 Interestingly, Luengo et al.  

allowed for one BoP site as acceptable for success57, while  

other articles required complete absence of BoP.52-54 

This variation may partly explain the higher success rate 

(56.67%).57	Overall,	these	findings	suggest	that	surgical	

treatment combined with air polishing powder exhibits 

a relatively low success rate. Luengo et al. suggests that 

achieving	complete	resolution	of	BoP	remains	a	significant	

challenge when using air polishing powder as part of the 

treatment plan. Furthermore, patient compliance with 

supportive	periodontal	therapy	(SPT)	may	significantly	

impact treatment success. Erratic compliance resulted 

in a considerably lower implant success rate (30%) 

compared to complete compliance (100%).57

 Secondary outcomes, encompassing PI, SUP, CAL, 

and CBL, also play a vital role in evaluating treatment 

success. Several studies have shown that surgical  

debridement combined with air polishing treatment 

does	not	provide	additional	benefits	in	improving	these	

parameters compared to surgical debridement alone.51-54 

However, some exceptions exist, Toma et al. reported 

a	significant	reduction	in	CAL	with	GPAP	compared	to	

plastic curette at 6 months post-surgery.52 Additionally,  

Hentenaar et al.	observed	a	benefit	 in	 terms	of	SUP	 

reduction when using EPAP.53 Following surgical  

treatmentwith air polishing, gingival recession typically 

occurs within the range of 0.5-1 mm with a net bone gain  

of up to 0.5 mm.54,57  
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Complication associated with air polishing devices 

in dental implant treatment

 Air polishing devices have been associated 

with certain complications, including subcutaneous air 

emphysema and tissue swelling. This article reviews 

four case reports of emphysema documented over the 

past decade. Two cases involved routine maintenance 

cleaning around healthy peri-implant tissues.59,60 One case 

described the non-surgical treatment of peri-implantitis61, 

while the fourth involved the debridement of infected 

implant surfaces using an air polishing device following 

an	open	flap	debridement	for	peri-implantitis	condition.62 

Immediately following air polishing, patients in these 

cases reported unilateral facial swelling and crepitus in 

the affected area, followed by pain. Some patients also 

presented with eyelid ptosis, dysphagia, and dyslalia.59 

Radiographic examination was commonly employed 

to delineate the extent of the emphysema, which was 

observed to spread to spaces such as the submandibular, 

retropharyngeal, and buccal spaces, with the potential 

to extend to the mediastinum. Management across all  

reported cases consisted of prophylactic antibiotic admin-

istration to mitigate infection risk, and analgesics for pain 

management. Close patient monitoring was maintained 

until the emphysema resolved, typically within four to 

ten days. In addition to emphysema, Merli et al. reported 

instances	of	tissue	swelling,	inflammation,	and	profuse	 

bleeding associated with air polishing.42 However, it is 

important to note that the majority of studies report 

uneventful outcomes40,43,51-54, suggesting that complications 

during air polishing procedures are infrequent.

 Concerns have been raised regarding residual 

powder following air polishing procedures. Sygkounas et al. 

demonstrated that air polishing powders, including 

sodium	bicarbonate,	 GPAP,	 and	 EPAP,	 decreased	 the	

viability/density	 of	 gingival	 fibroblasts,	 periodontal	 

ligament	fibroblasts,	and	epithelial	cells.	Currently,	this	

observed effect remains limited to in vitro studies, with a 

lack of corroborating clinical evidence. Further research 

is therefore warranted.63

 The management of peri-implant diseases 

remains	 a	 significant	 clinical	 challenge.	 Air	 polishing	

devices,	such	as	those	utilizing	GPAP	and	EPAP,	have	

emerged as promising tools for managing this condition. 

In vitro studies have demonstrated the effectiveness of 

air	polishing	in	reducing	biofilm	and	bacterial	load,	with	

minimal damage to the implant surface. The use of  

biocompatible powders further enhances the safety and 

efficacy	of	this	minimally	invasive	approach.	However,	

while	 air	 polishing	 has	 shown	 potential	 benefits,	 its	

clinical	efficacy	requires	additional	investigation.	Several	

studies have reported limited success in reducing BoP 

and PD in both non-surgical and surgical peri-implant 

diseases treatment.

	 To	establish	definitive	clinical	practice	guidelines	

for the incorporation of air polishing into peri-implant 

disease management, further research is necessary to  

evaluate	its	clinical	efficacy	and	impact	on	patient	outcomes. 
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