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ABSTRACT 

 

Objectives: The aim of this review was to compare air polishing devices with conventional 

periodontal therapy (hand instrumentation and/or ultrasonic debridement), in terms of their 

clinical, microbiological and patient related outcomes in patients undergoing periodontal 

maintenance therapy. 

Methods: An online database search was performed to identify studies published between 

January 1987 and March 2021. All steps from selection, data extraction and assessment risk 

of individual bias of the studies were done by two independent reviewers. The PICO method 

was employed to formulate the question: “In patients undergoing periodontal maintenance 

therapy/supportive periodontal therapy, do air flow systems result in better clinical, 

microbiological and patient related outcomes than ultrasonic instrumentation or manual 

scaling?”. The systematic review protocol was registered in PROSPERO (CRD42021253735). 

Results: Electronic search yielded 501 references of which 14 were included in this review. A 

great heterogeneity exists among the studies, therefore a meta-analysis was not performed. 

Regarding the primary outcome and the secondary outcomes, most studies showed that the 

two groups under evaluation presented similar results. Regarding the microbiological results, 

despite most studies presented inter-groups similar results, it seems that air polishing devices 

presented better microbiological behaviour. Air polishing devices shown better patient related 

outcomes. 

Conclusions: Both air polishing devices and conventional techniques shown similar clinical 

efficacy, however air polishing devices shown a not yet consensual trend towards better 

microbiological behaviour and is also a safe, faster, and more comfortable option for the 

patients undergoing supportive periodontal therapy. 

 

KEY-WORDS: Periodontal diseases; Supportive Periodontal Therapy; Dental Air Abrasion; 

Instrumentation.  
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RESUMO 

 

Objetivos: O objetivo desta revisão foi comparar os sistemas de jato ar-água com as terapias 

periodontais convencionais (instrumentação manual e/ou desbridamento ultrassónico), 

quanto aos seus resultados clínicos, microbiológicos e de conforto, em pacientes submetidos 

a terapia periodontal de manutenção. 

Métodos: Foi realizada uma pesquisa eletrónica em bases de dados para identificar os 

estudos publicados entre janeiro de 1987 e março de 2021. Todas as etapas foram 

executadas por dois autores independentes, desde a seleção, extração de dados à avaliação 

do risco individual de viés de cada. O método PICO foi utilizado para formular a pergunta: “Em 

pacientes submetidos a terapia periodontal de manutenção, os sistemas de jato ar-água 

resultam em melhores resultados clínicos, microbiológicos e de conforto que a instrumentação 

manual ou ultrassónica?”. O protocolo da revisão sistemática foi registado na base de dados 

da PROSPERO (CRD42021253735). 

Resultados: Da pesquisa eletrónica resultaram 501 referências, das quais 14 foram incluídas 

nesta revisão. Devido à grande heterogeneidade existente entre os estudos, não foi realizada 

uma meta-análise. Relativamente ao indicador primário e aos indicadores secundários, a 

maioria dos estudos revelou que os dois grupos em avaliação apresentaram resultados 

semelhantes. Os resultados microbiológicos revelaram que na maioria dos estudos os dois 

grupos apresentavam resultados semelhantes e os sistemas de jato ar-água parecem 

demonstrar melhores resultados microbiológicos. Os sistemas de jato ar-água apresentaram 

melhor resultados relativamente ao conforto do paciente. 

Conclusões: Tanto os sistemas de jato ar-água como as terapias periodontais convencionais 

demonstraram uma eficácia clínica semelhante, contudo os sistemas de jato ar-água 

mostraram uma tendência, ainda não consensual, para um melhor comportamento 

microbiológico sendo também uma opção segura, mais rápida e confortável para os pacientes 

submetidos a terapia periodontal de suporte. 

 

PALAVRAS-CHAVE: Doenças periodontais; Terapia periodontal de Suporte; Abrasão 

dentária por ar; Instrumentação. 
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INTRODUCTION 

Periodontitis, a destructive inflammatory disease1 affecting the supporting tissues of teeth, is 

the most prevalent bacteria-driven chronic disease in humans.2  As one of the main causes of 

tooth loss within adult population3–6 periodontitis may negatively affect both masticatory 

function and aesthetic with consequent repercussions on health and quality of life.7 

Considering the etiology of periodontal inflammation3,8,9, the elimination of pathogens 

contained in the biofilm, through the removal of plaque from dental surfaces, is essential to 

prevent and stop the progression of the disease.4,5,8,10 Periodontal treatment aims to reduce 

the microbial load to levels compatible with periodontal tissue stability and health and 

consequently restore homeostasis of the immune system.6,11,12  

According to the recent published guidelines on periodontal treatment 13, the first step of 

therapy is aimed at giving the periodontitis patient with adequate preventive and health 

promotion tools to facilitate their compliance with the prescribed therapy and to ensure 

adequate outcomes. The second step, also known as cause-related therapy, is aimed at 

controlling (reducing/eliminating) the subgingival biofilm and calculus and may be associated 

with removal of cementum root surface. The individual response to this second step of therapy 

should be assessed after an adequate healing period. If the endpoints of therapy (no 

periodontal pockets >4 mm with Bleeding on Probing (BoP) or no deep pockets [≥6 mm]) have 

not been attained, the third step of therapy should be employed. So, following completion of 

active periodontal therapy, successfully treated periodontitis patients may join in one of two 

diagnostic categories: periodontitis patients with a reduced but healthy periodontium or 

periodontitis patients with gingival inflammation.14,15 The latter subjects remain at high risk for 

periodontitis progression/recurrence and necessitate specifically designed supportive 

periodontal therapy (SPT), which consist on a combination of preventive and therapeutic 

interventions rendered at different intervals which should containing: appraisal and on 

monitoring of both periodontal and systemic health16, reinforcement of oral hygiene 

instructions, patient motivation towards continuous risk factor control, professional mechanical 

plaque removal and localized subgingival instrumentation at residual pockets.12,13,17–20 

Noteworthy, while it would appear intuitive that shallow pockets are consistent with health and 

deep pockets compatible with disease, there is ample evidence to indicate this may not 

necessarily be true. For example, deep pockets may continue stable and uninflamed, namely 

if careful supportive periodontal care is provided, over very long periods of time. Consequently, 

deep pockets may exist as so‐called healthy pockets. This has been understood to indicate 

that mean values of clinical parameters such as attachment levels, probing depth, and bone 

height are not adequate predictors for sites that may become reinfected and undergo recurrent 

disease.14  Furthermore, there is evidence that increased mean BoP in patients on SPT was 
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related to disease severity and periodontal instability.21  

Periodontal debridement procedures are traditionally performed using energy-driven 

instruments such as sonic or ultrasonic devices or manual instruments such as Gracey curettes 

or a combination of both approaches.6,9,18,19,22–24 Periodic instrumentation of the root surface 

can cause damage to both hard and soft tissues 3,9,25  with undesirable effects cumulative over 

time, like loss of tooth substance and gingival recession.6,8,12,19,22,24,26 This may culminate in 

dentin hypersensitivity due to exposure of dentinal tubules.6,10,12,18,27 As these procedures are 

repeated many times during SPT, it is extremely important that, more than be effective, they 

should cause minimal side effects.6,8,26  

Air polishing devices have increasingly shown to be a promising alternative for the removal of 

bacterial deposits during SPT.3,4,6,10 The effectiveness of air polishing application is conditioned 

by the properties of the particles used, namely their geometric shape, size and hardness.6,28–

30 Similarly, water and air pressure interfere with efficacy.6,30 Over time, the use of these 

devices has expanded from the supragingival to the subgingival area.6 This shift was allowed 

through the development of new powders with less abrasive properties, combined with 

subgingival application devices that allowed access and cleaning of deeper pockets.18 Using 

a low abrasive powder, along with a tip that can be inserted into a periodontal pocket, it is 

possible to remove subgingival biofilm from the root surface in residual pockets.27 Despite the 

powders low abrasiveness precludes calculus removal 6,10,18, subgingival bacterial deposits 

may not mineralize between two maintenance visits and may not form rigid and firmly attached 

calculus6,27 and that justifies the pertinence of its use in SPT. 

Although previous systematic reviews 4,11,18 explored the efficiency of air polishing devices on 

clinical outcomes such as probing depths and clinical attachment loss during supportive care, 

there is a notorious lack of clarification among existing literature regarding truly inflammatory 

outcomes, such as bleeding on probing and gingival indexes. So, we aimed to summarize the 

evidence regarding the effect of air polishing systems during periodontal maintenance therapy 

on outcomes of local inflammation, comparing to ultrasonic instrumentation or manual scaling. 
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METHODS 

 

Protocol and registration 

This systematic review was executed according to Preferred Reporting Items for Systematic 

Reviews and Meta-analyses (PRISMA) criteria 31,32 and the Cochrane guidelines33. The 

systematic review protocol was registered in the PROSPERO database with the number 

CRD42021253735.  

Focused PICO question 

The PICO (Problem / Population, Intervention, Comparison, Outcomes) method was employed 

to formulate the following research question: “In patients undergoing periodontal maintenance 

therapy/supportive periodontal therapy, do air flow systems result in better clinical, 

microbiological and/or patient related outcomes than ultrasonic instrumentation or manual 

scaling?” (Table 1) 

 

  

Study design and eligibility criteria 

For this systematic review, only clinical studies which met the following inclusion criteria, were 

selected:  

• Randomized controlled trials (RCT) that compared the use of an air-polishing 

device to hand instruments and/or ultrasonic devices during periodontal 

maintenance therapy/ supportive periodontal therapy; 

• Studies reporting results regarding primary and/or secondary outcomes; 

• Human studies; 

• Publications in English, Spanish, or Portuguese.  

 

Exclusion criteria were as follows: 

• Studies not using an air-polishing device during PMT/SPT;  

Population 
Patients undergoing periodontal maintenance therapy / supportive periodontal 

therapy 

Intervention Air flow systems 

Comparison Ultrasonic instrumentation or manual scaling 

Outcomes 

Primary outcomes: bleeding on probing (BoP), gingival index (GI) and/or bleeding 

index (BI);  

Secondary outcomes: probing depth (PD), clinical attachment level (CAL) plaque 

index (PI), microbiological counts and/or patient tolerance 

Table 1- Schematic representation of PICO question 
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• Studies on patients with a systemic commitment (pregnancy, diabetes) or using 

any medications (eg, antibiotics, anti-inflammatory drugs) within 1 month before 

the trial; 

• Studies on patients with dental implants;  

• Review articles, cohort studies, case-control studies, case reports, books/book 

chapters, letters to the editor/editorials and abstracts. 

•  

Sources of information and search strategy 

An online search was accomplished, and relevant articles published since 1 January 1987 

were selected from MEDLINE (accessed through PubMed), Cochrane Library, Web of Science 

(all databases), Clinical Trials and Embase databases. A manual search was also performed 

through a systematized analysis of the reference list of the included articles.  

The search strategy included the following terms: "Air Abrasion, Dental", "Air-Powder", "Air 

Polishing”, “Air-Polishing”, "Abrasive Powder", "Tooth Polishing”, “Dental Polishing", 

"Periodontal Diseases", "Periodontal", "Periodontitis", "Periodontal Diseases”, “Supportive 

Periodontal Therapy”, “Supportive Periodontal Treatment” and “Periodontal Maintenance”. The 

MeSH (Medical Subject Headings) and Emtree (Embase Subject Headings) resources were 

employed to select appropriate search descriptors. Additionally, boolean operators “AND” and 

“OR” were used to improve the search strategy through several combinations (Table 2). The 

bibliographic search ended in March 2021. 

 

Study selection 

The titles and abstracts of studies retrieved from the databases search were screened by two 

independent authors (AC and DS) to identify the studies that met the inclusion criteria. The full 

text of these potentially eligible studies was obtained and independently assessed for eligibility 

by two review authors (AC and DS). In addition to the electronic search, a hand search was 

performed in the reference list of all included studies by the same reviewers. Any disagreement 

between them, over the eligibility of specific studies, was resolved through discussion with a 

third reviewer (OM) and a decision arrived by consensus. 

 

Data extraction 

After study selection, the data was extracted to a standardized form, including author and year 

of publication, study design, follow-up, eligibility criteria, sample data (number, gender 

distribution and mean age of patients, characteristics of interventions (powder type, equipment, 

nozzle, and other specifications) and sources of funding, information presented in table 3. 
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Primary and secondary outcomes, professional time and adverse effects were also extracted, 

and presented in table 4.  

If there was lack of data, the study authors were contacted by e-mail to provide the information 

or clarify potential doubts regarding the study methodology or results. The extraction of the 

information was done by two independent authors (AC and DS). A consensus meeting was 

always held to confirm the agreement and to resolve any disagreement between the reviewers. 

 

 

 
 

 

 

 

 

MEDLINE 

("Air Abrasion, Dental"[Mesh] OR "Air-Powder" OR "Air Polishing" OR "Air-Polishing" 

OR "Air Abrasion, Dental" OR "Abrasive Powder" OR "Tooth Polishing" OR "Dental 

Polishing") AND ("Periodontal Diseases"[Mesh] OR "Periodontal" OR "Periodontitis" 

OR "Periodontal Diseases" OR “Supportive Periodontal Therapy” OR “Supportive 

Periodontal Treatment” OR “Periodontal Maintenance”) 

Cochrane 

Library 

("Air Abrasion, Dental"[Mesh] OR "Air-Powder" OR "Air Polishing" OR "Air-Polishing" 

OR "Air Abrasion, Dental" OR "Abrasive Powder" OR "Tooth Polishing" OR "Dental 

Polishing") AND ("Periodontal Diseases"[Mesh] OR "Periodontal" OR "Periodontitis" 

OR "Periodontal Diseases" OR “Supportive Periodontal Therapy” OR “Supportive 

Periodontal Treatment” OR “Periodontal Maintenance”) 

Web of 

Science 

("Air Abrasion, Dental"[Mesh] OR "Air-Powder" OR "Air Polishing" OR "Air-Polishing" 

OR "Air Abrasion, Dental" OR "Abrasive Powder" OR "Tooth Polishing" OR "Dental 

Polishing") AND ("Periodontal Diseases"[Mesh] OR "Periodontal" OR "Periodontitis" 

OR "Periodontal Diseases" OR “Supportive Periodontal Therapy” OR “Supportive 

Periodontal Treatment” OR “Periodontal Maintenance”) 

Clinical 

Trials 
Interventional Studies | Periodontal Diseases | Air Flow Systems 

Embase 

(('abrasion dental':ti,ab,kw OR 'air powder':ti,ab,kw OR 'air polishing':ti,ab,kw OR 'air 

abrasion':ti,ab,kw OR 'abrasive powder':ti,ab,kw OR 'tooth polishing':ti,ab,kw OR 

'dental polishing':ti,ab,kw) AND ('periodontal diseases':ti,ab,kw OR 

periodontal:ti,ab,kw OR periodontitis:ti,ab,kw OR 'periodontal disease':ti,ab,kw OR 

'supportive periodontal therapy':ti,ab,kw OR 'supportive periodontal 

treatment':ti,ab,kw OR 'periodontal maintenance':ti,ab,kw)) OR (('dental polishing 

device'/exp OR 'dental polishing'/exp) AND 'periodontal disease'/exp) 

Table 2- Search strategies for all databases 
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Risk of bias of individual studies 

The evaluation of the methodological quality of the included studies is essential for 

understanding the results. Each RCT included was assessed using the evaluation method 

recommended in the Cochrane Handbook for Systematic Reviews of Interventions (version 

6.2.0) and using Review Manager (RevMan) [Computer program]. Version 5.4. The Cochrane 

Collaboration, 2020. The tool focus seven domains of bias, including (a) random sequence 

generation to select the participants (selection bias); (b) allocation concealment (selection 

bias); (c) blinding intervention of participants and personnel (performance bias); (d) blinding of 

outcome assessment (detection bias); (e) incomplete outcome data (attrition bias); (f) selective 

reporting (reporting bias); and (g) other bias, specifically lack of sample size calculation and 

reduced follow-up time. Two reviewers (AC and DS) independently classified each study as 

having a low, high, or with some concerns of overall risk of bias. Any disagreements will be 

settled by discussion, with a third review author's (OM) involvement where necessary. For 

ease of interpretation, each trial was also tentatively assigned an “overall risk of bias”: low risk 

(low for all key domains); high risk (high for ≥1 key domains); and unclear risk (unclear for ≥1 

key domains). 

 

Evidence synthesis 

A descriptive analysis of all articles included in this systematic review was carried out. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10 
 

RESULTS 

 

Study selection 

During the first phase of study selection, a total of 501 references were found using the search 

strategies among the electronic databases. After removing duplicates, 299 articles were 

screened by two independent reviewers (AC and DS) for analysis of titles and abstracts. In 

addition, 278 studies were initially excluded because did not met the inclusion criteria. 21 

studies were considered eligible for full-text analysis. At the full-text reading phase, 7 studies 

met the exclusion criteria and were, therefore, excluded. Ultimately, 14 studies were included 

in the systematic review. 

The PRISMA flow diagram of study selection is shown in Figure 1.  

 

Study characteristics 

The studies were published between the years of 2003 and 2021. Regarding the study design, 

11 studies 3,8–10,22,23,25–27,34,35 had split-mouth and three19,24,36 had parallel group design. All 

studies occurred during periodontal maintenance therapy or supportive periodontal therapy 

although each had different eligibility criteria, notably as regards the Probing Depths. 

The follow-up time of all the studies were substantially different, ranging from 1 week 8 to 1 

year 9,27. Also, in the sample size there was a great heterogeneity, ranging from 10 22,34 to 50 

9,36 patients with great diversity in age and gender distribution.  While 6 studies 3,10,22,26,27,34 

compared with sonic/ultrasonic scalers, 5 studies8,19,24,25,35 compared the use of air polishing 

with hand scaling (only). In addition, 3 studies 9,23,36 had combined instruments (US + hand 

instruments) or had more than one control group. Glycine powder was used in 8 studies 

3,8,22,23,25,26,35,36, 4 studies9,19,24,27 used erythritol powder, while trehalose powder was used in 

two10,34 and sodium bicarbonate in one22. Twelve of the 14 studies used nozzles designed 

especially for subgingival application. However, supragingival air-polishing devices were also 

used in two studies.3,22 All studies published reported that they followed ethical criteria and 

applied terms of consent to all patients. Of the 14 studies, only 3 9,22,23 were not funded by the 

industry. The two studies of Petersilka et al. 2003 (a and b)25,35 had no information regarding 

funding. 

More details are found in Table 3. 
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Risk of Bias of individual studies 

 

The measures of risk of bias were assessed as described above (Cochrane Handbook for 

Systematic Reviews of Interventions (version 6.2.0), Review Manager (RevMan) [Computer 

program]. Version 5.4. The Cochrane Collaboration, 2020), and graphic representations of 
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potential bias were computed (Figure 2). All studies were at high risk for at least one of the 

above-mentioned domains.  Six studies 10,19,24,27,34,36 adequately generated their randomisation 

sequence; nine 3,9,10,22–24,26,27,34 adequately concealed allocation; and none of the studies 

blinded participants/personnel, while with regard to blinding outcome assessors only did not 

occur in one study 23. All studies had low risk of missing outcome data and presented low risk 

for reporting bias. Regarding other biases, four studies 8,19,22,34 presented high risk of bias. All 

studies presented an overall high risk of bias.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Review authors' judgments about each risk of bias item for each included study 
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Evidence synthesis 

A great heterogeneity in setting parameters, spraying protocols and data analysis exists 

among the studies included in the review. Therefore, a meta-analysis was not appropriate and 

was not performed. Table 4 presents the outcomes domains of interest of every study included 

in this review. Eleven studies evaluated gingival inflammation through BoP 3,8–10,19,24,26,27,36, GI 

22,23 or BI 26. Nine studies presented information about PD 3,9,10,19,23,24,26,27,36 and six studies 

presented about CAL 9,10,19,23,24,26. In addition, bacterial plaque was measured in all studies, 

through PI 3,9,10,22–24,26 or Bacterial Counts 3,8,9,19,23,25–27,34–36. Finally, data about patient comfort 

was presented in almost all studies, not present in only 5 studies3,19,22,34,35. Information on 

professional time and adverse reactions was also presented in 3 8,24,27 and 14 studies, 

respectively.  

 

Primary outcome 

Bleeding on probing (BoP) 

Nine studies made reference to BoP used different powders. Four used glycine 3,26,27,36, 4 used 

erythritol 8,9,19,24 and 1 used trehalose powder 10. Four compared the air polishing devices with 

US scalers 3,10,26,27, 3 with hand instruments 8,19,24 and 2 with hand instruments combined with 

US scalers 9,36. 

All studies, with the exception of Moëne et al. 2010 8, demonstrated that there were no 

statistically significant differences regarding this parameter between the groups in comparison. 

Moëne et al. 2010 8 noted that there were statistically significant differences in favour of hand 

instruments. Ulvik et al. 20219 only reported intra-group results, with no inter-group 

comparison. 

Gingival index (GI) 

Two studies 22,23 evaluated  GI. Both used glycine powder and both used quadrant-split design, 

although in the study of Simon et al. 2015 22 it was also used sodium bicarbonate power. Simon 

et al. 2015 22 compared two different powders, glycine and sodium bicarbonate with ultrasonic 

scaling, while Kargas et al. 2015 23 compared glycine with ultrasonic scaling and hand 

instruments. Simon et al. 201522 revealed that there were only statistically significant 

differences between the sodium bicarbonate air polishing and ultrasonic scaling groups, 

favouring the latter. Revealing further, that between glycine powder air polishing and ultrasonic 

scaling there were no statistically significant differences. Kargas et al. 201523 declared that no 

differences were observed among groups for GI at any time point. 
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Author 
Year 

Study 
design 

Follow-
up 

Eligibility 
criteria 

Sample (n) 
Age 

Mean ± SD 
(year range) 

Interventions 

Sources of 
funding 

Test Control 

Powder 
Equipment/ 

Noozle 
Specifications Equipment Specifications 

Petersilka 
et al. 2003 a 

 
RCT 

Split 
mouth 
design 

 

12 W 

SPT 

PD: 3-5 mm 
(buccal or 

lingual sites) 

27 

 
40,7% F 
59,3% M 

46.4 ± 10 Gly1 

AirPU1 

EMS Air Flow S1 
 

SubNoz 

5 s/site 
HandInst 

Cur1 

Endpoint of 

instrumentation: 
no visible plaque on 

instrument 

NR 

Petersilka 
et al. 2003 b 

 

RCT 
Split 

mouth 

design 
 

12 W 

SPT 
PD: 3-5 mm 
(interdental 

sites) 

23 
 

43,5% F 

56,5% M 

47.3 ± 11.6 Gly1 

AirPU1 
EMS Air Flow S1 

 

SubNoz 

5 s/site 
HandInst 

Cur1 

Endpoint of 
instrumentation: 

no visible plaque on 

instrument 

NR 

Moëne et al. 

2010 

RCT 
Split 

mouth 
design 

1 W 
SPT 

PD ≥5 mm 

50 

 
% F/M NR 

(18 to 70) 
Gly2 

20 µms 

AirPU2 

AIR-FLOW Master 

 
SubNoz 

4-5 s/site 
HandInst 

Cur 
>5 min/site 

 

EMS Electro Medical 
System, Nyon, 

Switzerland 

 
GABA International, 
Therwil, Switzerland 

 

Wennström 
et al. 2011 

 

RCT 
Split 

mouth 

design 
 

2 W 
8 W 

SPT 
PD: 5-8 mm 
and BoP+ 

20 
 

70% F 30% M 

60 
 

(40 to 71) 

Gly2 
 

AirPU2 

AIR-FLOW Master 
 

SubNoz 

Each periodontal 
pocket was debrided 

for 2x5 s 
USInst1 Debrided for 30 s 

EMS Electro Medical 
System, Nyon, 

Switzerland 

 

Flemmig et 
al. 2012 

RCT 

Parallel 
group 
design 

2,5 W 
22,5 W 

SPT 

PD: 4-9 mm 
 

30 

 
50% F 50% M 

Test: 
63.9 ± 8.3 

 

Control: 
63.8 ± 7.8 

 

(41 to 78) 

Gly2 
¶ 

AirPU2 

AIR-FLOW Master 
 

SubNoz 

5 s/site 

HandInst 

Cur 
+ 

USInst 

No time limit 

 

EMS Electro Medical 
System, Nyon, 

Switzerland 

 
Institute of 

Translational Health 

Sciences 
 

Table 3: Main characteristics of included studies 
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Hägi et al. 
2013 

RCT 

Parallel 
group 
design 

12 W 

 

SPT 
PD ≥4 mm 
and BoP+ 

 
but no 

detectable 

calculus 
 

40 
 

 
37,5% F 
62,5% M 

Test: 
55.2 ± 7.97 

 
Control: 

53.7 ± 10.09 

EryNR 

AirPU2 

AIR-FLOW Master 
 

SubNoz 

5 s/site 
HandInst 

Cur2 

Endpoint of 
instrumentation: 

no visible plaque on 
instrument 

(lasted 85 s on 

average) 

EMS Electro Medical 

System, Nyon, 
Switzerland 

 

Muller et al. 

2014 

RCT 
Split 

mouth 
design 

52 W 

SPT 

PD: 5-9 mm 
 

50 

 
58% F 42% M 

58.5 

 
Ery1 

(14 µm) with 
0.3% CHX 

 

AirPU2 

AIR-FLOW Master 

 
SubNoz 

5 s/site USInst2 20 s/site 

EMS Electro Medical 

System, Nyon, 
Switzerland 

Hägi et al. 
2015 

RCT 
Parallel 
group 

design 

24 W 

 
SPT 

PD ≥4 mm 
and BoP+ 

 

but no 
detectable 
calculus 

 

40 
 

47,5% F 

62,5% M 

54.5 EryNR 

AirPU2 

AIR-FLOW Master 
 

SubNoz 

5 s/site 
HandInst 

Cur2 

Endpoint of 
instrumentation: 

no visible plaque on 

instrument 

EMS Electro Medical 

System, Nyon, 
Switzerland 

 

Walter Bürgin, Biomed 
Ing 

Simon et al. 
2015 

 
RCT 

Split 
mouth 

quadrant 

design 
 

3 W 
SPT 

PD: 5 mm 

10 
 

40% F 60% M 
(30 to 40) 

1. Gly 2 

 

2. SodBic 
 

AirPU3 

Dentsply Prophy-Jet 

 
SupNoz 

Distance of 5 mm 

Angle of 60–70° to 
the root surface for 5 

s/site 

USInst3 

Endpoint of 

instrumentation: 
no visible plaque 

when checked with 

a probe 

None 

Kargas et 
al. 2015 

 

RCT 
Split 

mouth 

quadrant 
design 

 

4 W 
12 W 

24 W 

SPT 
PD > 4 mm 

and BoP- 

25 
 

40% F 60% M 

52.50 ± 9.54 GlyNR 
AirPUNR 

 

SubNoz 

5 s/site 

1. HandInst 
Cur3 

 

2. USInst4 
 

NR None 
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Lu et al. 
2018 

RCT 
Split 

mouth 

design 

12 W SPT 

22 
 

63,6% F 

36,4% M 

(28 to 72) 
Gly3 

(65µm) 

 

AirPU2 

AIR-FLOW Master 
 

 
SupNoz 

NR USInst5 NR 

 

National Science and 
Technology Pillar 

Program of the 11th 

Five-Year Plan of 
China (2007BAll8802) 

 

Project of the Key 
Clinical Disciplines of 
Ministry of Health of 

China (2010) 
 

Kruse et al. 

2019 

RCT 
Split 

mouth 
design 

12 W 

24 W 

 
SPT 

PD: 5 mm 

and BoP+ 
or 

PD> 5 mm 

 

44 
 

40,9% F 
59,1% M 

59.68 ±11.18 Treh1 

AirPUNR 

 
SubNoz 

5 s/site USInst6 20 s/ teeth 

Orochemie, part of 
The Dürr Dental 

Group (Bietigheim-
Bissingen, Germany) 

Kruse et al. 
2020 

RCT 

Split 
mouth 
design 

12 W 
24 W 

 
SPT 

PD: 5 mm 
and BoP+ 

Or 

PD> 5 mm 
 

10 

 
20% F 80% M 

 

61.4 ± 10.6 
 

Treh1 
AirPUNR 

 
SubNoz 

5 s/site USInst5 20 s/ teeth 
Dürr Dental SE 

(Bietigheim-Bissingen, 
Germany) 

Ulvik et al. 
2021 

RCT 
Split 

mouth 

design 

52 W 

SPT 
Mandibular 
furcations     

( grade II) 

20 
 

30% F 70% M 

61 Ery1 

AirPU2 

AIR-FLOW Master 
 

SubNoz 

 
Striking movements 
over the furcation 

area for 5 s 
 

HandInst 
Cur3 

+ 

USInst1 

NR 
Self-funded by the 
authors and their 

institutions. 

 

Abbreviations: NR-Not reported; RCT- Randomized clinical trial; SPT- Supportive periodontal treatment; PD- Probing depth; BoP- Bleeding on probing; F-Female; M-Male; SD-

Standard deviation; Gly- Glycine; Ery- Erythritol; Treh- Trehalose; SodBic- Sodium Bicarbonate; USInst- Ultrasonic instrumentation; HandInst- Hand Instruments; Cur- Curettes; 

AirPu- Air polishing unit; SubNoz- Subgingival noozle; SupNoz- Supragingival noozle; CHX- Chlorhexidine; S- Seconds; Min-Minutes; W-Weeks 
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Informations: 

Glycine 1: Clinpro Prophypowders, 3M ESPE, Seefeld, Germany 

Glycine 2: AIR-FLOW Powder PERIO, EMS Electro Medical Systems, Nyon, Switzerland 

Glycine 3: Air-Flow Polishing Soft; EMS, Nyon, Switzerland 

Erythritol 1: Air Flow Powder PLUS, mean grain size of 14 µm 

Trehalose 1: Lunos® Prophylaxis Powder Perio Combi, Orochemi 

Air polishing unit 1: EMS Air Flow S1, EMS, Nyon, Switzerland 

Air polishing unit 2: AIR-FLOW Master, EMS Electro Medical Systems.  

Air polishing unit 3: Dentsply Prophy-Jet, Dentsply, York, PA, USA 

¶: Particle size distribution of Dv10 (5 µm), Dv50 (19 µm), and Dv90 (52 µm) 

Curettes1: Stoma, Tuttlingen, Germany 

Curettes2: Gracey curettes Hu-Friedy+ universal curette GX4 (Deppeler)+ the 

Goldman- Fox curette GX2 (Deppeler) 

Curettes 3: Gracey curettes Hu-Friedy, Chicago, IL, USA 

Ultrasonic instrumentation1: EMS Piezon Masters 400, PerioSlim tip, EMS 

Ultrasonic instrumentation 2: Piezon LED, tip PS, EMS Electro Medical System 

S.A., Nyon, Switzerland 

Ultrasonic instrumentation 3: EMS, Mini Piezon Ultrasonic Scaler 

Ultrasonic instrumentation 4: Piezon, Instrument PS, EMS, Nyon, Switzerland 

Ultrasonic instrumentation 5: Satelec,Merignac, France 

Ultrasonic intrumentation 6: Sonic Flex, KaVo, Biberach/Riß, Germany 
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Author, 

Year 

Outcomes domains of interest 

Professional 

time 

Adverse 

effects 

Primary outcome Secondary outcomes 

Gingival Inflammation 
PD CAL 

Bacterial Plaque Patient 

Confort BoP GI BI PI Bacterial counts 

Petersilka 

et al. 2003 a  
NA NA NA NA NA NA 

SS 

 

CFU reduction (mean): 

Test vs Control  

(Favour Test, p<0.05) 

 

 

SS 

 

Test vs 

Control  

(Favour Test, 

p<0.05) 

 

NA None 

Petersilka 

et al. 2003 b 
NA NA NA NA NA NA 

SS 

 

CFU reduction (mean): 

Test vs Control  

(Favour Test, p<0.05) 

 

NA NA 

Nor were 

there any 

major 

adverse 

effects during 

the study 

period. 

Moëne et al. 

2010 

SS 

 

Bleeding 

tendency 

reduction: 

Test vs Control 

(Favour Control, 

p=0.045) 

 

NA NA NA NA NA 

NSS 

 

Total bacteria/6 PP: 

Test vs Control 

(p>0.05) 

SS 

 

Test vs 

Control  

(Favour Test, 

p<0.001) 

SS 

 

 Test vs 

Control  

(Favour Test, 

p<0.001) 

None 

Wennström 

et al. 2011  
NSS NA 

MGB 

decreased 

in both 

treatment 

groups 

NSS NSS NA NSS  

SS 

 

Test vs 

Control  

(Favour Test, 

p<0.05) 

NA None 

Flemmig et 

al. 2012  
NSS  NA NA NSS NA NA 

SS 

 

GPAP resulted in 

significantly lower total 

viable bacterial counts 

immediately after, at day 

NSS NA None 

Table 4- Summary of main outcomes of included studies 
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10 (P <0.05) and day 90 (P 

<0.05) 

 

Hägi et al. 

2013 

 

NSS 

 

 

NA NA NSS  NSS  NSS  NA 

SS 

Test vs 

Control  

(Favour Test, 

 p=0.0006) 

Treatment of 

test sites:  

5s per site 

 

Treatment of 

control sites: 

85s (BL) 

63s (FT) 

 

None 

Muller et al. 

2014  
NSS  NA NA NSS NA NA 

Counts of Aa: 

Test sites were less 

frequently positive than 

controls (12m) 

SS 

 

Test vs 

Control  

(Favour Test,  

p = 0.004) 

Treatment of 

test sites:  

1.5 ± 1.4 min  

 

Treatment of 

control sites: 

1.7 ±1.5 min 

 

Nor were 

there any 

major 

adverse 

effects during 

the study 

period.  

Hägi et al. 

2015  
NSS NA NA NSS NSS NSS NA NA NA None 

Simon et al. 

2015  

NA 

 

 

SS 

 

Reduction: 

SBAP vs Control 

(Favour 

control, 

p=0.017) 

 

NSS  

 

Reduction 

GPAP vs 

Control 

p>0,05 

 

NA NA NA 

 

SS 

 

Reduction: 

SBAP vs Control 

(Favour control, 

p<0.001) 

 

NSS  

 

Reduction 

GPAP vs Control 

p>0,05 

 

NA NA NA None 
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Kargas et 

al. 2015  
NA NSS NA 

 

SS 

 

1,3,6 months: 

 Test vs Control 

(both groups) 

(Favour Control, 

p<0.05) 

 

SS 

 

1†,3†§,6†§ months: 

 Test vs Control †§  

(Favour Control †§, 

p<0.05) 

NSS  NSS  NA NA None 

Lu et al. 

2018  
NS NA NA NS  NA NS NS  NA NA None 

Kruse et al. 

2019  
NSS NA NA NSS  NSS  NSS  NA 

 

SS 

 

Test vs 

Control  

(Favour Test, 

p< 0.001) 

NA None 

Kruse et al. 

2020  
NA NA NA NA NA NA NSS  NA NA None 

Ulvik et al. 

2021  
NA NA NA NSS  

SS 

 

Test vs Control: 

6m- Favour 

Control, p=0.032 

12 m- Favour 

Control, 

 p = 0.0097 

 

NA NSS  

SS 

 

Test vs 

Control  

(Favour Test, 

p = 0.001) 

NA None 

 

 

Abbreviations: 

NA- Not applicable; NSS- Not statistically significant; SS- Statistically significant; †-Hand instruments; §-Ultrasonic instrumentation 

BoP- Bleeding on probing; GI- Gingival index; BI- Bleeding index; PD- Probing depth; CAL- Clinical attachment level; PI- Plaque index; SBAP- Sodium bicarbonate air polishing; 

GPAP- Glycine powder air polishing; PP- Periodontal pathogens; CFU- Colony-forming unit; Aa- Aggregatibacter actinomycetemcomitans; M-Months; S- Seconds; Min- minutes; BL-

Baseline; FT- Follow-up time 
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Bleeding index (BI) 

Only Wennström et al. 2011 26 evaluated. The author compared glycine powder air-polishing 

with ultrasonic scaling, revealing that marginal gingival bleeding scores decreased in both 

treatment groups from approximately 40% at baseline to 10% at the final examination. 

 

Secondary outcomes 

 

Probing depth (PD) 

Probing depth was evaluated in 9 studies. Four used glycine 3,23,26,36, 4 used erythritol 9,19,24,27 

and 1 trehalose powder 10. From these 9, 4 compared the air polishing devices with US scalers 

3,10,26,27, 2 with hand instruments 19,24, 2 with hand instruments combined with US scalers 9,36 

and 1 23 with hand instruments in a group apart from the group of US scalers. 

All studies, with the exception of Kargas et al. 2015 23, revealed that there were no statistically 

significant differences regarding this parameter between the groups. Kargas et al. 2015 23 

reported that air polishing using glycine powder group displayed statistically significant higher 

PD compared to hand instruments and US scalers groups, at 1, 3 and 6 months. 

 

Clinical attachment level (CAL) 

Six studies presented results regarding CAL with 3 using erythritol 9,19,24, 2 glycine 23,26, and 1  

trehalose powder 10. Two compared the air polishing devices with US scalers 10,27, 2 with hand 

instruments 19,24, 1 with hand instruments combined with US scalers 9 and 1 23 with hand 

instruments in a group apart from the group of US scalers. 

Four studies10,19,24,26 demonstrated that there were no statistically significant differences in CAL 

between the groups in comparison. On the contrary, Ulvik et al. 2021 9 reported that, at 6 and 

12 months, a significant difference between-treatment was observed in favour of hand 

instruments combined with US scalers group. Kargas et al. 2015 23 reported that air polishing 

using glycine group displayed statistically significant differences with hand instruments group 

in all periods of time (1,3 and 6 months) and also with ultrasonic debridement group (3 and 6 

months), always in favour of control group. 

 

Plaque index (PI) 

This parameter was evaluated in 7 studies, 3 erythritol 9,19,24, 2 using only glycine 3,23,  1 used 

trehalose 10 and 1 used  glycine and sodium bicarbonate powders22. Air polishing devices were 

compared with US scalers in 3 studies3,10,22, with hand instruments in 2 19,24, with hand 
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instruments combined with US scalers in 1 9 and with hand instruments in a group apart from 

the group of US scalers also in 1 23. 

Five 3,10,19,23,24 of the 7 studies revealed that there were no statistically significant differences 

between the studied groups. Of the remaining two, Simon et al. 2015 22  reported that there 

were only statistically significant differences between the sodium bicarbonate air polishing and 

ultrasonic scaling groups,  favouring the latter. Ulvik et al. 20219 only reported intra-group 

results, with no inter-group comparison. 

 

Bacterial Counts 

Eleven of the 14 with results assessed this parameter. Of the 11 studies, 7 used glycine 

3,8,23,25,26,35,36, 3 used erythritol  9,19,27 and 1 used trehalose powder 34. Four compared the air 

polishing devices with US scalers 3,26,27,34, 4 with hand instruments 8,19,25,35, 2 with hand 

instruments combined with US scalers 9,36 and 1 23 with hand instruments in a group apart from 

the group of US scalers. 

Six 3,8–10,23,26 of the 11 studies revealed that there were no statistically significant differences 

between the groups in comparison. Although, 3 studies 25,35,36 stated that were statistically 

significant differences between the groups, in favour of test group. Additionally, Muller et al. 

2014 27 reported that, at month 12, test sites were less frequently positive for Aggregatibacter 

actinomycetemcomitans at >1000 cells/ml than controls. Hägi et al. 201519 only reported intra-

group results, with no inter-group comparison. 

 

Patient comfort 

Eight studies reported patient comfort. Four used glycine 8,25,26,36, 3 used erythritol 9,24,27 and 1 

used trehalose powder 10. Three compared the air polishing devices with US scalers 10,26,27, 3 

with hand instruments 24,25 and 2 with hand instruments combined with US scalers 9,36. From 

the 8 studies, 7 reported that were statistically significant differences between the groups, in 

favour of air polishing group. Solely, Flemmig et al. 2012 36 stated that did not exist statistically 

significant differences between the study groups. 

 

Professional time 

Only three authors addressed this parameter in their studies. 8,24,27 Two used erythritol 24,27 and 

1 used glycerine8 powder. Two compared the air polishing devices with hand instruments 8,24 

and 1 with US scalers 27. Moëne et al. 2010 8 announced that the mean time needed by the 

operator to treat one site was significantly shorter with the air-polishing device than with the 
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curets (0.5 minutes/site versus 1.4 minutes/site; p <0.001). Muller et al. 2014 27 only mentioned 

that the average time required by the operator on the test side, from picking-up the handpiece 

from the instrument holder, air-polishing all sites >4 mm, to putting the handpiece back, was 

1.5 ± 1.4 min per person. The respective time on the control side was, 1.7 ±1.5 min. Hägi et 

al. 2013 24 revealed that the treatment of test sites was set to 5 seconds per site and the 

treatment of control sites, on the other hand, lasted 85 seconds on average at baseline and 63 

seconds at follow-up, respectively. 

 

Adverse effects 

All studies reported no adverse reactions. Although Petersilka et al. 2003 35 mentioned that a 

few hours after instrumentation, one patient reported slight but painless bleeding at the 

mesiobuccal aspect of an upper right canine which had been treated with the low abrasive 

powder.  
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DISCUSSION 

 

This systematic review was developed to evaluate the clinical, microbiological and patient 

related outcomes resulting from the application of air flow systems in periodontal supportive 

treatment compared with ultrasonic instrumentation or manual scaling. It is not possible to 

perform meta-analysis due to the high heterogeneity of the studies included. 

Periodontitis is a chronic disease that persists through the patient life. In order to assess its 

stability, it is necessary to regularly re-evaluate the periodontal status according to various 

parameters, including those related to gingival inflammation (BoP, BI and GI), PD, CAL and 

bacterial plaque.14 The assessment of BoP, as well as other indexes of local inflammation, 

such as BI and GI, is an important diagnostic criteria for evaluation in each stage of periodontal 

treatment.37 In this systematic review we highlighted the outcome of local inflammation, since 

BoP has been used in clinical practice as a diagnostic tool to evaluate both gingival 

inflammation and periodontal stability in patients undergoing SPT.21,38,39 BoP works as an 

indicator of the host’s periodontal inflammatory response to the dental biofilm.21,38 Thus, BoP 

is a presumptive indicator of sites with recurrent "active" periodontitis.38 Due to this reason, it 

is important to consider these inflammatory predictive parameters, since they indicate the 

presence of an undergoing inflammatory process that may result in soft tissue destruction and, 

in more severe cases, alveolar bone loss. 

Regarding the primary outcome, most studies show that air flow systems compared to hand or 

US instruments present similar results. However, Moëne et al. 2010 8 reveal that hand 

instruments’ group present superiority regarding BoP parameter. Nevertheless, Moëne et al. 

2010 8 reveals that the main purpose of his study is evaluate the safety of a new method for 

subgingival air polishing in deep pockets. In addition, only presents a 1-week follow-up and for 

that reason, periodontal parameters should be interpreted with caution. Simon et al. 2015 22 

also show, regarding GI parameter, that ultrasonic debridement has superiority over sodium 

bicarbonate air-polishing, but not with glycine powder air polishing. Simon et al. 2015 22  is the 

only study included that uses sodium bicarbonate powder. Therefore, the discrepancy of the 

results obtained in this outcome may be due to the type of powder used and this argument is 

strengthened because this is no longer the case when compared with glycine powder. 

From the analysis of the secondary outcomes, namely at the level of PD and CAL, we find that 

in most studies there are no differences between the air polishing devices and the control 

groups. However, in Kargas et al. 2015 23, there is a superior behaviour of both control groups, 

hand instruments and US, with regard to PD and CAL. Despite this, in this study there is no 

blinding of outcome assessment and therefore, the results are subject to high risk of bias. 

Additionally, Ulvik et al. 2021 9, with regard to CAL, also demonstrate that the use of hand 
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instruments alone shows superiority. However, in this author's study we are facing a different 

context from the other studies, the presence of furcation defects. The subgingival nozzle tip 

used is not specially designed to access subgingival furcation’s complex horizontal/ vertical 

anatomy and inherent concavities, a possible explanation for the results presented.  

Still within the secondary outcomes, the microbiological results also revealed that in most 

studies the two groups had similar results. Only Simon et al. 2015 22 demonstrated that 

ultrasonic group had superiority over sodium bicarbonate air-polishing, superiority not 

demonstrated when compared with glycine powder air polishing. As mentioned above, Simon 

et al. 2015 22  is the only study included that uses sodium bicarbonate powder and 

consequently the discrepancy of the results may be due to the type of powder used, once more 

this argument is strengthened because this is no longer the case when compared with glycine 

powder. Furthermore, it also uses a supragingival nozzle, which may not be effective reaching 

the pocket, with repercussions on the microbiological results and consequently on the clinical 

parameters. However, the other exceptions in the bacterial counts are in favour of the 

superiority of air polishing devices, mentioned by the 2 studies of Petersilka et al. 2003 25,35 

and by Flemmig et al. 2012 36. In both Petersilka et al. 2003 25,35 studies, we are considering 

maximum probing depth of 5mm. On the other hand, in Flemmig et al. 2012 36 study, probing 

depths vary between 4 and 9 mm and for that reason, it shows that the air-polishing devices 

are also effective in moderate-to-deep periodontal pockets. Regarding the microbiological 

analysis, there is no agreement between the authors about behaviour of periodontal pathogens 

after SPT. There are two theories: the first advocates that the levels of periodontal pathogens 

return to the values presented at baseline, defended by Wennström et al. 2011 26, who claims 

that this occur after 2 weeks, while Flemmig et al. 2012 36 and Lu et al. 2018 3 demonstrate 

that the same happens after 12 weeks. Other authors believe that the levels of periodontal 

pathogens remain lower than the initial assessment, even after 6 months34 or even 1 year9. 

These considerations are demonstrated independently of the type of therapy used. Another 

aspect to be considered is the prescription of chlorhexidine digluconate rinse after SPT. 

Chlorhexidine is widely used as a short-term adjunct to mechanic plaque control, offering some 

clinical benefits in controlling plaque and gingival inflammation.40 Of the studies included, only 

five19,24,26,27,36 make reference to chlorhexidine, two19,24 of them stating that no prescription was 

made. In the remaining 3 studies, in Müller et al. 201427 there is no true prescription of the 

chlorhexidine, since chlorhexidine (0.3%) is present in the powder composition together with 

erythritol, which according to the manufacturer, it is only added with the purpose of conserving 

the powder, not with the intention to have a therapeutic effect. Only in the studies of Wennström 

et al. 201126 and Flemmig et al. 201236 there is chlorhexidine rinse prescription after SPT, for 

2 weeks, 2 times a day. In Wennström et al. 201126, the author states that there are no 

significant differences between the groups. In Flemmig et al. 201236, the results shows that air 
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polishing group always presents significantly lower total viable bacterial counts, whether 

immediately after or at day 10 or day 90. Moreover, there is a lack of consensus regarding the 

effect of a range of antimicrobials therapies as adjuncts to debridement in patients undergoing 

SPT.20,41 Locally-delivered antimicrobials, such as chlorhexidine mouthwashes may aid during 

SPT by eradicating any residual microbes, preventing the recolonisation of debrided tooth 

surfaces.42  

Overall, air polishing devices also prove to be more comfortable to the patient, only Flemmig 

et al. 2012 36 shows no differences. Conventional instrumentation using curettes and ultrasonic 

devices may cause pain.12,43 The results from the study of Flemmig et al. 2012 36 may be 

explained by the fact that anaesthesia was used during the intervention of the control group, 

and it is not possible to effectively evaluate the discomfort caused by this procedure. Müller et 

al. 2014 27 reports that the most frequent comment made by the patients was a cold sensation 

during air-polishing and a bad power taste. 

Of the few studies that evaluated professional time, all shows the superiority of air polishing 

devices in this parameter. 

In addition to the clinical, microbiological and the other patient-centred aspects, Simon et al. 

2015 22 also demonstrated that air polishing with glycine powder results in considerably less 

soft tissue damage compared to ultrasonic scaling or air polishing with sodium bicarbonate, 

thus demonstrating that glycine air polishing is safe and a less invasive option. The particles 

of glycine are approximately four times smaller than particles of sodium bicarbonate powder, 

it consequently results in about 80% lower abrasiveness of polishing with glycine powder on 

the roots of humans’ teeth. Also, the chiselled shape of the particles of sodium bicarbonate 

may cause more abrasion to the soft and hard tissues as compared to glycine powder.22 

Spraying with glycine powder seems to result in less gingival trauma and less surface 

modifications even compared with conventional therapy (curettes and ultrasonic devices).44–46 

Since in general no adverse effects were reported or, if any 27,35, they were minor and never 

involved emphysema, we conclude that air polishing devices are a safe treatment option to be 

used as part of SPT. 

Our review supports the findings of previous systematic reviews, revealing that the use of air 

polishing devices in patients undergoing SPT showed similar efficacy in reducing periodontal 

inflammation and controlling biofilm compared to conventional therapy.11,18 However, it should 

be noted that direct comparison with Nascimento et al. 2021 11 systematic review should not 

be done, since the author included studies where the use of air polishing devices was adjuvant 

for conventional therapies. Moreover and contrasting our findings, Zhang et al.’s 2019 

systematic review 4 adds that neither air polishing devices nor US debridement showed 

superior clinical effect. Bühler  et al. 2016’s 12  systematic review supports the evidence found 
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in our systematic review, highlighting the superiority of air polishing devices on patient 

perception of periodontal treatment. 

From our observations, both air polishing devices and other conventional techniques are 

clinically effective treatment options for SPT but based on the above data of the studies 

included in this systematic review, it was found that air polishing devices present comparable 

clinical outcomes with a not yet consensual trend towards better microbiological behaviour, 

and with less time and greater satisfaction when compared to conventional treatment. 

Nevertheless, when two treatment options present comparable clinical results, the one that 

proves to be more comfortable, faster and less invasive is preferable, especially when we are 

discussing a treatment that will have a regular and lifelong character.14The association 

between the patient's perception of the therapy used and compliance appears to be plausible. 

Although this association is not yet clearly defined in Periodontitis, several chronic diseases 

show this tendency.47  

Besides the fact that air polishing devices seem to be at least an effective intervention for 

periodontal maintenance, we must not forget that these are not capable of removing calculus, 

due to the low abrasive capacity of their powders, and therefore, in these cases, it is necessary 

to resort to means capable of doing so, such as hand instruments or US. However, between 

SPT visits, due to their regular nature, there may be no need for calculus removal, as there 

has not been time for mineralisation of the bacterial deposits.8,25,35 

 

Limitations 

This systematic review has, however, several limitations. First, all included studies present an 

overall high risk of bias, mainly because of non-blinded participants/personnel (blinding 

intervention of participants and personnel in clinical procedures was impossible, it is easy to 

distinguish between the various forms of treatment). Also, in relation to the process of 

randomisation and allocation of treatment, some studies present some flaws in their 

explanation, which consequently may question their validity. Additionally, in our review, one of 

the studies had not blinded evaluators, which may also call into question the results present 

by this study23. One aspect that is highlighted is the industry’s involvement for the most part of 

the studies. This fact ought to cause the reader to be cautious as the results of the studies may 

be subject to large bias.  

We are aware that more studies have data related to the outcomes of interest of this systematic 

review, namely Zhao et al. 201548, however this study is published in Chinese and we only 

included RCTs in English, Portuguese, and Spanish.  
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The year of publication of the studies ranged from 2003 to 2021, thus there was an 18-year 

interval between the oldest and the most recent study. This implies that in this interval, there 

have been developments in the air-polishing devices, in the powders used, and as well as in 

their application protocol. Moreover, in the included studies there was a great variety of air 

polishing devices, with different powder emission rates, air pressures, angulations, directions 

and work distances and time of applications, as well as powders with different properties. In 

addition, some of the brands of powders 19,23,24 used , as well as air polishing units 10,23,34 were 

not mentioned by the authors, an aspect that is important and that limits this review because 

different powders and air polishing units have different effects. 28 

Also, in certain studies, the control group consisted of a combination of hand scaling and 

ultrasonic instrumentation, which should be avoided in future studies, since in these studies 

there is no control group to allow us to evaluate the effect of each therapy, so it is not possible 

to determine how much combined treatment may affect the results. 

Some studies included smokers in their sample, which may have influenced both the primary 

and the remaining secondary outcomes (clinical and microbiological). According to Ramseier 

et al. 2015 21, smokers demonstrate lower mean BoP concomitantly with an increased 

prevalence of residual PD, which shows the importance of of discriminating the sample with 

regard to smokers.  

None of the studies presented a follow-up higher than one year. The results found in studies 

with follow-up of only one week should be interpreted with caution because as we know a 

longer interval of time is required to allow healing of periodontal tissues. 

Although data about bacterial plaque, namely bacterial counts or identification, belongs to 

secondary outcomes, it is important to note the sources of heterogeneity resulting from 

sampling and processing methods of microbiologic samples, which precludes an accurate 

comparison between studies. 

 

Directions for further research 

Considering the prominence displayed by local inflammation parameters in assessing the risk 

of periodontal disease progression, further studies should not be limited to the most frequently 

assessed clinical parameters and should also explore the assessment of the gingival crevicular 

fluid, as an inflammatory fluid of excellence.49 

To allow for a better comparison of results, authors of future RCTs should consider to properly 

apply eligibility criteria concerning smoking habits and periodontal disease classification.  The 

clarification of the classification of periodontal disease of patients in each study is of extreme 

importance, so that we do not compare patients who are both on SPT, but with great disparities 



29 
 

regarding the loss of attachment evidenced. They also should use a very detailed protocol that 

allows standardising the duration of the various forms of treatment, the assessment of clinical 

parameters/patient comfort (with validated tolls like Visual Analogue Scale (VAS)), and 

methods for subgingival plaque sampling and microbiologic analysis. We also advise to carry 

out studies with large sample sizes and longer follow-up times. 
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CONCLUSION 

 

Through the results of this systematic review, it can be concluded that both air polishing 

devices and other conventional techniques show similar clinical efficacy, however air polishing 

devices show a not yet consensual trend towards better biological behaviour and is also a safe, 

faster, and more comfortable option for the patients undergoing SPT. Despite the limitation of 

air polishing devices on calculus removal, may not be important because patients on a frequent 

periodontal maintenance therapy are less likely to accumulate subgingival calculus. 

However, even the possible impact of industry funding, the interpretation of the results of this 

systematic review, should be cautious. In order to offer definitive and better recommendations, 

high quality studies with greater homogeneity and a longer follow-up time would be necessary.  

 

CLINICAL RELEVANCE 

 

Scientific rationale for study 

In recent times, air polishing devices are gaining increasing prominence as an alternative 

therapy for patients undergoing SPT. 

Principal findings 

Air polishing devices show similar clinical efficacy and better biological outcomes than 

conventional techniques. Their safety, comfort for the patient and shorter working time were 

supported by the evidence of this review. 

Practical implications 

Air polishing devices may be considered an effective, low invasive and comfortable approach. 

It can be used exclusively in patients without calculus, but if there are any, the remaining 

methods (hand instruments and/or US debridement) can be used. 
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Tables 

Tables should be self-contained and complement, not duplicate, information contained in 

the text. They should be supplied as editable files, not pasted as images. Legends should be 

concise but comprehensive – the table, legend, and footnotes must be understandable 

without reference to the text. All abbreviations must be defined in footnotes. Footnote 

symbols: †, ‡, §, ¶, should be used (in that order) and *, **, *** should be reserved for P-

values. Statistical measures such as SD or SEM should be identified in the headings. 

 

Figure Legends 

Legends should be concise but comprehensive – the figure and its legend must be 

understandable without reference to the text. Include definitions of any symbols used and 

define/explain all abbreviations and units of measurement. If micrographs are used, 

information about staining methods and magnification should be given. 

 

Figures 

Although authors are encouraged to send the highest-quality figures possible, for peer-

review purposes, a wide variety of formats, sizes, and resolutions are accepted. 
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Click here for the basic figure requirements for figures submitted with manuscripts for 

initial peer review, as well as the more detailed post-acceptance figure requirements. 

Magnifications should be indicated in the legends rather than inserting scales on prints. 

 

Color Figures. Figures submitted in color may be reproduced in colour online free of charge. 

Please note, however, that it is preferable that line figures (e.g. graphs and charts) are 

supplied in black and white so that they are legible if printed by a reader in black and white. 

 

Data Citation 

Please review Wiley’s data citation policy here. 

 

Additional Files 

 

Appendices 

Appendices will be published after the references. For submission they should be supplied 

as separate files but referred to in the text. 

 

Supporting Information 

Supporting information is information that is not essential to the article, but provides 

greater depth and background. It is hosted online and appears without editing or 

typesetting. It may include tables, figures, videos, datasets, etc. 

Click here for Wiley’s FAQs on supporting information. 

Note: if data, scripts, or other artefacts used to generate the analyses presented in the paper 

are available via a publicly available data repository, authors should include a reference to 

the location of the material within their paper. 

 

General Style Points 

The following points provide general advice on formatting and style. 

• Abbreviations: In general, terms should not be abbreviated unless they are used 

repeatedly and the abbreviation is helpful to the reader. Initially, use the word in full, 

followed by the abbreviation in parentheses. Thereafter use the abbreviation only. 

• Begin each manuscript component (title page, abstract, etc.) on separate pages. 

• The pages of the manuscript, beginning with the title page, should be numbered 

consecutively. 

• All sections of the manuscript must be double-spaced. 

 

Resource Identification Initiative 

The journal supports the Resource Identification Initiative, which aims to promote 

research resource identification, discovery, and reuse. This initiative, led by 

the Neuroscience Information Framework and the Oregon Health & Science University 

Library, provides unique identifiers for antibodies, model organisms, cell lines, and tools 

including software and databases. These IDs, called Research Resource Identifiers (RRIDs), 

are machine-readable and can be used to search for all papers where a particular resource 
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was used and to increase access to critical data to help researchers identify suitable 

reagents and tools. 

Authors are asked to use RRIDs to cite the resources used in their research where applicable 

in the text, similar to a regular citation or Genbank Accession number. For antibodies, 

authors should include in the citation the vendor, catalogue number, and RRID both in the 

text upon first mention in the Methods section. For software tools and databases, please 

provide the name of the resource followed by the resource website, if available, and the 

RRID. For model organisms, the RRID alone is sufficient. 

Additionally, authors must include the RRIDs in the list of keywords associated with the 

manuscript. 

 

To Obtain Research Resource Identifiers (RRIDs) 

1. Use the Resource Identification Portal, created by the Resource Identification 

Initiative Working Group. 

2. Search for the research resource (please see the section titled “Search Features and 

Tips” for more information). 

3. Click on the “Cite This” button to obtain the citation and insert the citation into the 

manuscript text.  

If there is a resource that is not found within the Resource Identification Portal, authors 

are asked to register the resource with the appropriate resource authority. Information on 

how to do this is provided in the “Resource Citation Guidelines” section of the Portal. 

If any difficulties in obtaining identifiers arise, please contact rii-help@scicrunch.org for 

assistance. 

 

Example Citations 

Antibodies: "Wnt3 was localized using a rabbit polyclonal antibody C64F2 against Wnt3 (Cell 

Signaling Technology, Cat# 2721S, RRID: AB_2215411)" 

Model Organisms: "Experiments were conducted in c. elegans strain SP304 

(RRID:CGC_SP304)" 

Cell lines: "Experiments were conducted in PC12 CLS cells (CLS Cat# 500311/p701_PC-12, 

RRID:CVCL_0481)" 

Tools, Software, and Databases: "Image analysis was conducted with CellProfiler Image 

Analysis Software, V2.0 (http://www.cellprofiler.org, RRID:nif-0000-00280)" 

 

Reproduction of Copyright Material 

If excerpts from copyrighted works owned by third parties are included, credit must be 

shown in the contribution. It is the author’s responsibility to also obtain written permission 

for reproduction from the copyright owners. For more information visit Wiley’s Copyright 

Terms & Conditions FAQ at http://exchanges.wiley.com/authors/faqs---copyright-terms--

conditions_301.html 
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Manuscript Preparation Tips: Wiley has a range of resources for authors preparing 

manuscripts for submission available here. In particular, authors may benefit from referring 

to Wiley’s best practice tips on Writing for Search Engine Optimization. 

 

Article Preparation Support: Wiley Editing Services offers expert help with English 

Language Editing, as well as translation, manuscript formatting, figure illustration, figure 

formatting, and graphical abstract design – so you can submit your manuscript with 

confidence. 

Also, check out our resources for Preparing Your Article for general guidance about writing 

and preparing your manuscript.         

 

5. EDITORIAL POLICIES AND ETHICAL CONSIDERATIONS 

 

Peer Review and Acceptance 

The acceptance criteria for all papers are the quality and originality of the research and its 

significance to journal readership. Manuscripts are single-blind peer reviewed. Papers will 

only be sent to review if the Editor-in-Chief determines that the paper meets the appropriate 

quality and relevance requirements.  

Wiley's policy on the confidentiality of the review process is available here. 

 

Guidelines on Publishing and Research Ethics in Journal Articles 

Please review Wiley’s policies surrounding human studies, animal studies, clinical trial 

registration, biosecurity, and research reporting guidelines here. 

 

Clinical Trial Registration 

The journal requires that clinical trials are prospectively registered in a publicly accessible 

database and clinical trial registration numbers should be included in all papers that report 

their results. Authors are asked to include the name of the trial register and the clinical trial 

registration number at the end of the abstract. If the trial is not registered, or was registered 

retrospectively, the reasons for this should be explained. 

Clinical trials should be reported using the CONSORT guidelines available at www.consort-

statement.org. A CONSORT checklist should also be included in the submission material. 

Other guidelines for reporting studies e.g. PRISMA, STROBE and TREND are available 

at www.equator-network.org and should be used when appropriate. 

 

Species Names 

Upon its first use in the title, abstract, and text, the common name of a species should be 

followed by the scientific name (genus, species, and authority) in parentheses. For well-

known species, however, scientific names may be omitted from article titles. If no common 

name exists in English, only the scientific name should be used. 

 

Genetic Nomenclature 

Sequence variants should be described in the text and tables using both DNA and protein 

designations whenever appropriate. Sequence variant nomenclature must follow the current 

http://www.wileyauthors.com/prepare
http://www.wileyauthors.com/seo
https://wileyeditingservices.com/en/article-preparation/?utm_source=wol&utm_medium=backlink&utm_term=ag&utm_content=prep&utm_campaign=prodops
https://authorservices.wiley.com/author-resources/Journal-Authors/Prepare/index.html?utm_source=wol&utm_medium=backlink&utm_term=ag&utm_content=prepresources&utm_campaign=prodops
http://www.wileypeerreview.com/reviewpolicy
https://authorservices.wiley.com/ethics-guidelines/research-ethics-in-journal-article.html
http://www.consort-statement.org/
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http://www.consort-statement.org/download/Media/Default/Downloads/CONSORT%202010%20Checklist.doc
http://www.equator-network.org/


45 
 

HGVS guidelines; see varnomen.hgvs.org, where examples of acceptable nomenclature are 

provided. 

 

Sequence Data 

 

Nucleotide sequence data can be submitted in electronic form to any of the three major 

collaborative databases: DDBJ, EMBL, or GenBank. It is only necessary to submit to one 

database as data are exchanged between DDBJ, EMBL, and GenBank on a daily basis. The 

suggested wording for referring to accession-number information is: ‘These sequence data 

have been submitted to the DDBJ/EMBL/GenBank databases under accession number 

U12345’. Addresses are as follows: 

• DNA Data Bank of Japan (DDBJ): www.ddbj.nig.ac.jp 

• EMBL Nucleotide Archive: ebi.ac.uk/ena 

• GenBank: www.ncbi.nlm.nih.gov/genbank 

 

Proteins sequence data should be submitted to either of the following repositories: 

• Protein Information Resource (PIR): pir.georgetown.edu 

• SWISS-PROT: expasy.ch/sprot/sprot-top 

 

Structural Data 

For papers describing structural data, atomic coordinates and the associated experimental 

data should be deposited in the appropriate databank (see below). Please note that the 

data in databanks must be released, at the latest, upon publication of the article. We 

trust in the cooperation of our authors to ensure that atomic coordinates and experimental 

data are released on time. 

• Organic and organometallic compounds: Crystallographic data should not be sent as 

Supporting Information, but should be deposited with the Cambridge Crystallographic 

Data Centre (CCDC) at ccdc.cam.ac.uk/services/structure%5Fdeposit. 

• Inorganic compounds: Fachinformationszentrum Karlsruhe (FIZ; fiz-karlsruhe.de). 

• Proteins and nucleic acids: Protein Data Bank (rcsb.org/pdb). 

• NMR spectroscopy data: BioMagResBank (bmrb.wisc.edu). 
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The journal requires that all authors disclose any potential sources of conflict of interest. Any 

interest or relationship, financial or otherwise that might be perceived as influencing an 

author's objectivity is considered a potential source of conflict of interest. These must be 

disclosed when directly relevant or directly related to the work that the authors describe in 

their manuscript. Potential sources of conflict of interest include, but are not limited to: 

patent or stock ownership, membership of a company board of directors, membership of an 

advisory board or committee for a company, and consultancy for or receipt of speaker's fees 

from a company. The existence of a conflict of interest does not preclude publication. If the 

authors have no conflict of interest to declare, they must also state this at submission. It is 
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the responsibility of the corresponding author to review this policy with all authors and 

collectively to disclose with the submission ALL pertinent commercial and other 

relationships. 

The above policies are in accordance with the Uniform Requirements for Manuscripts 

Submitted to Biomedical Journals produced by the International Committee of Medical 

Journal Editors (http://www.icmje.org/). It is the responsibility of the corresponding author 

to have all authors of a manuscript fill out a conflict of interest disclosure form, and to 

upload all forms together with the manuscript on submission. The disclosure statement 

should be included under Acknowledgements. Please find the form below: 

Conflict of Interest Disclosure Form 

 

Funding 

Authors should list all funding sources in the Acknowledgments section. Authors are 

responsible for the accuracy of their funder designation. If in doubt, please check the Open 

Funder Registry for the correct nomenclature: https://www.crossref.org/services/funder-

registry/ 

 

Authorship 

The list of authors should accurately illustrate who contributed to the work and how. All 

those listed as authors should qualify for authorship according to the following criteria: 

1. Have made substantial contributions to conception and design, or acquisition of 

data, or analysis and interpretation of data; and 

2. Been involved in drafting the manuscript or revising it critically for important 

intellectual content; and 

3. Given final approval of the version to be published. Each author should have 

participated sufficiently in the work to take public responsibility for appropriate 

portions of the content; and 

4. Agreed to be accountable for all aspects of the work in ensuring that questions 

related to the accuracy or integrity of any part of the work are appropriately 

investigated and resolved. 

5. Contributions from anyone who does not meet the criteria for authorship should be 

listed, with permission from the contributor, in an Acknowledgments section (for 

example, to recognize contributions from people who provided technical help, 

collation of data, writing assistance, acquisition of funding, or a department 

chairperson who provided general support). Prior to submitting the article all authors 

should agree on the order in which their names will be listed in the manuscript. 

 

Additional Authorship Options. Joint first or senior authorship: In the case of joint first 

authorship, a footnote should be added to the author listing, e.g. ‘X and Y should be 

considered joint first author’ or ‘X and Y should be considered joint senior author.’ 

 

Data Sharing and Data Accessibility 

International Journal of Dental Hygiene expects that data supporting the results in the paper 

will be archived in an appropriate public repository. Authors are required to provide a data 
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availability statement to describe the availability or the absence of shared data. When data 

have been shared, authors are required to include in their data availability statement a link 

to the repository they have used, and to cite the data they have shared. Whenever possible 

the scripts and other artefacts used to generate the analyses presented in the paper should 

also be publicly archived. If sharing data compromises ethical standards or legal 

requirements then authors are not expected to share it. 

 

See the Standard Templates for Author Use to select an appropriate data availability 

statement for your dataset. 

 

 

Human subject information in databases. The journal refers to the World Health 

Medical Association Declaration of Taipei on Ethical Considerations Regarding Health 

Databases and Biobanks. 

 

Publication Ethics 

This journal is a member of the Committee on Publication Ethics (COPE). Note this journal 

uses iThenticate’s CrossCheck software to detect instances of overlapping and similar text in 

submitted manuscripts. Read Wiley'sTop 10 Publishing Ethics Tips for Authors here. Wiley’s 

Publication Ethics Guidelines can be found here. 

 

ORCID 

As part of the journal’s commitment to supporting authors at every step of the publishing 

process, the journal requires the submitting author (only) to provide an ORCID iD when 

submitting a manuscript. This takes around 2 minutes to complete. Find more information 

here. 

 

6. AUTHOR LICENSING 

 

If your paper is accepted, the author identified as the formal corresponding author will 

receive an email prompting them to log in to Author Services, where via the Wiley Author 

Licensing Service (WALS) they will be required to complete a copyright license agreement on 

behalf of all authors of the paper. 

Authors may choose to publish under the terms of the journal’s standard copyright 

agreement, or Open Access under the terms of a Creative Commons License. 

General information regarding licensing and copyright is available here. To review the 

Creative Commons License options offered under Open Access, please click here. (Note that 

certain funders mandate that a particular type of CC license has to be used; to check this 

please click here.) 

 

Self-Archiving definitions and policies. Note that the journal’s standard copyright agreement 

allows for self-archiving of different versions of the article under specific conditions. 

Please click here for more detailed information about self-archiving definitions and policies. 
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Open Access fees: If you choose to publish using Open Access you will be charged a fee. A 

list of Article Publication Charges for Wiley journals is available here. 

 

Funder Open Access: Please click here for more information on Wiley’s compliance with 

specific Funder Open Access Policies. 

 

7. PUBLICATION PROCESS AFTER ACCEPTANCE 

 

Accepted article received in production 

When an accepted article is received by Wiley’s production team, the corresponding author 

will receive an email asking them to login or register with Wiley Author Services. The 

author will be asked to sign a publication license at this point. 

 

Accepted Articles 

The journal offers Wiley’s Accepted Articles service for all manuscripts. This service ensures 

that accepted ‘in press’ manuscripts are published online shortly after acceptance, prior to 

copy-editing or typesetting. Accepted Articles are published online a few days after final 

acceptance and appear in PDF format only. They are given a Digital Object Identifier (DOI), 

which allows them to be cited and tracked and are indexed by PubMed. After the final 

version article is published (the article of record), the DOI remains valid and can still be used 

to cite and access the article. 

Accepted Articles will be indexed by PubMed; submitting authors should therefore carefully 

check the names and affiliations of all authors provided in the cover page of the manuscript 

so it is accurate for indexing. Subsequently, the final copyedited and proofed articles will 

appear in an issue on Wiley Online Library; the link to the article in PubMed will update 

automatically.  

 

Proofs 

Once the paper is typeset, the author will receive an email notification with full instructions 

on how to provide proof corrections. 

Please note that the author is responsible for all statements made in their work, including 

changes made during the editorial process – authors should check proofs carefully. Note 

that proofs should be returned within 48 hours from receipt of first proof.  

 

Early View 

The journal offers rapid speed to publication via Wiley’s Early View service. Early 

View (Online Version of Record) articles are published on Wiley Online Library before 

inclusion in an issue. Note there may be a delay after corrections are received before the 

article appears online, as Editors also need to review proofs. Once the article is published on 

Early View, no further changes to the article are possible. The Early View article is fully citable 

and carries an online publication date and DOI for citations. 

 

8. POST PUBLICATION 
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Access and sharing 

When the article is published online: 

• The author receives an email alert (if requested). 

• The link to the published article can be shared through social media. 

• The author will have free access to the paper (after accepting the Terms & Conditions 

of use, they can view the article). 

• The corresponding author and co-authors can nominate up to ten colleagues to 

receive a publication alert and free online access to the article. 

 

Promoting the Article 

To find out how to best promote an article, click here. 

 

Article Promotion Support 

Wiley Editing Services offers professional video, design, and writing services to create 

shareable video abstracts, infographics, conference posters, lay summaries, and research 

news stories for your research – so you can help your research get the attention it deserves.  

 

Measuring the Impact of an Article 

Wiley also helps authors measure the impact of their research through specialist 

partnerships with Kudos and Altmetric. 

 

Wiley’s Author Name Change Policy 

In cases where authors wish to change their name following publication, Wiley will update 

and republish the paper and redeliver the updated metadata to indexing services. Our 

editorial and production teams will use discretion in recognizing that name changes may be 

of a sensitive and private nature for various reasons including (but not limited to) alignment 

with gender identity, or as a result of marriage, divorce, or religious conversion. Accordingly, 

to protect the author’s privacy, we will not publish a correction notice to the paper, and we 

will not notify co-authors of the change. Authors should contact the journal’s Editorial Office 

with their name change request.  

 

Archiving Services 

Portico and CLOCKSS are digital archiving/preservation services we use to ensure that Wiley 

content will be accessible to customers in the event of a catastrophic event such as Wiley 

going out of business or the platform not being accessible for a significant period of 

time.  Member libraries participating in these services will be able to access content after 

such an event. Wiley has licenses with both Portico and CLOCKSS, and all journal content 

gets delivered to both services as it is published on Wiley Online Library.  Depending on their 

integration mechanisms, and volume loads, there is always a delay between content being 

delivered and showing as “preserved” in these products. 

 

9. EDITORIAL OFFICE CONTACT DETAILS 
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