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1 Dental Surgery Department, Wroclaw Medical University, 50-425 Wroclaw, Poland
2 Department of Dental Sciences, Faculty of Medicine, University of Liege, 4000 Liege, Belgium
* Correspondence: marwan.mobader@gmail.com or marwan.el-mobadder@etu.unistra.fr; Tel.: +961-7134-3767

Abstract: This systematic review sought to assess the efficacy of combining either sodium hypochlo-
rite or povidone-iodine as disinfection solutions with non-surgical treatment of periodontitis. An
electronic search was conducted through PubMed, Scopus, Web of Science, CENTRAL, and Google
Scholar from inception until 10 September 2022. Outcomes included clinical outcomes (probing
pocket depth, plaque index, clinical attachment level, relative-horizontal attachment level, bleeding
on probing, gingival recession, the position of gingival margin) and biochemical (BAPNA level)
properties. A subgroup analysis was conducted according to the assessment timepoint. Ten studies
reporting the use of povidone-iodine and five studies reporting the use of sodium hypochlorite were
included in this review. Overall, in the meta-analysis of povidone-iodine, no significant changes were
noted in any of the assessed outcomes; however, minor changes were noted in probing pocket depth
and clinical attachment level at a specific timepoint. Regarding sodium hypochlorite, a significant
reduction in all clinical outcomes, except for bleeding on probing, was noted. In conclusion, the
use of povidone-iodine does not result in an improvement in clinical outcomes, whereas sodium
hypochlorite has promising properties that result in significant improvement in probing pocket depth
and clinical attachment level. However, more studies are needed to confirm these observations.

Keywords: periodontitis; periodontal therapy; non-surgical; povidone-iodine; sodium hypochlorite;
NaOCl; PVP-I

1. Introduction

Periodontitis is a multifactorial, biofilm-induced chronic inflammatory disease affect-
ing and leading to the destruction of the tooth-supporting tissue and leading ultimately
to tooth loss [1]. The progression of periodontitis depends largely on the availability and
activity of specific pathogens found in the supra and subgingival areas [2–4]. For instance,
these periodontopathogens were defined by Marsh et al. as the red complex and Hajishen-
gallis et al. established the concept of keystone pathogens in periodontitis such as the
Porphyromonas gingivalis [2,5,6]. The key goal of the non-surgical periodontal treatment
remains to eliminate the supra and subgingival biofilm and to attenuate the inflamma-
tory process [7]. Clinically, this manifests in a reduction of the pocket depth (PPD), an
absence of bleeding on probing (BOP), and an increased attachment level [8,9]. Mechanical
debridement consisting of manual and/or ultrasonic instrumentation remains the gold
standard treatment [10]. However, due to some local and systematic limitations, such
as the presence of deep periodontal pockets or deep furcation involvements, mechanical
removal of subgingival calculus and biofilm is limited; thus, it does not always lead to the
ultimate resolution of the inflammatory process [11–13]. This is why additional approaches
that might increase disinfection are being suggested in the literature [14–19]. For example,
disinfecting solutions [14], lasers [19], probiotics [17,18], and antimicrobial peptides [15,16]
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were suggested in numerous studies as adjuvants for SRP. As stated, the aim is to increase
the overall bactericidal potential of the non-surgical treatment of Periodontitis [15–20].

Among these approaches, the use of sodium hypochlorite as a disinfection solution
was evaluated in several studies [20–25]. Its broad antimicrobial activity and wild bacterici-
dal action have been known and confirmed [20–25]. For instance, in root canal treatment,
NaOCl is the standard irrigation solution of choice [26,27] due to its ideal antiseptic poten-
tial, broad spectrum, and rapid bactericidal effect. Moreover, in patients with periodontitis,
a concentration of 0.1–0.5% of NaOCl has been used in numerous reports and found
to be safe with a potential significant efficacy. These indications include essentially the
non-surgical treatment of periodontitis in pocket depth greater than 6 mm and during
periodontal surgery to disinfect the wound area with exposed alveolar bone [20–25].

On the other hand, Povidone-iodine (PVP-I) can be considered another promising
disinfection solution. For instance, several studies have shown a beneficial impact of PVP-I
when used conjunctly with subgingival debridement during the rinsing stage [28–30];
however, other studies have shown conflicting findings or no effect [31–34].

Hence, to the best of our knowledge, there is still no systematic review reporting the
impact of sodium hypochlorite and povidone-iodine irrigation on the plaque index (PI),
bleeding on probing (BOP), probing pocket depth (PPD), and clinical attachment level
(CAL) in the non-surgical periodontal treatment (NSPT). Hence, the aim of this systematic
review and meta-analysis is to review the effectiveness of the adjunctive subgingival
application of sodium hypochlorite and povidone-iodine in the non-surgical treatment of
periodontitis. PI, BOP, PPD, and CAL were the clinical parameters studied.

2. Materials and Methods
2.1. Study Design

This research was conducted in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines, where the pre-registration of
a protocol is not mandated. The design of this research followed the PICOS framework as
follows: population (patients with periodontitis of any severity and chronicity), intervention
(the use of either NaOCl or PVP-I as an adjuvant to non-surgical periodontal therapy,
comparison (non-surgical periodontal therapy alone), outcomes (clinical and biochemical
parameters), and study design (randomized controlled trials “RCTs”).

2.2. Search Strategy

On 10 September 2022, PubMed, Scopus, Web of Science (WoS), Cochrane Central
Register of Controlled Trials (CENTRAL), and Google Scholar were searched for RCTs
that reported the efficacy of using either NaOCl or PVP-I as adjuvants to non-surgical
periodontal therapy in patients with periodontitis. Noteworthy, based on recent recom-
mendations [35], only the first 200 records of Google Scholar were searched, after which
relevance significantly dropped. The following keywords were used to identify relevant
articles: (periodontitis) AND (“sodium hypochlorite” OR “povidone-iodine”) AND “non-
surgical”. Whenever possible, Medical Subject Headings (MeSH) terms were used to
identify all potentially relevant articles. The search criteria were then adjusted based on the
selected database. A full description of the search query used in each database is provided
in Supplementary Table S1.

A manual search was also conducted following the screening of articles to identify any
potentially missing relevant article through three approaches: (a) screening the reference list
of included articles, (b) screening “similar articles” to included ones through the “similar
articles” options on PubMed, and (c) manually searching for articles on Google with the
use of following keywords: “periodontitis” + “non-surgical” + “sodium hypochlorite” or
“povidone-iodine”.
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2.3. Study Outcomes

The primary outcome included pro pocket depth (PPD), while secondary outcomes
included plaque index (PI), clinical attachment level (CAL), relative horizontal attachment
level (RHAL), bleeding on probing (BOP), gingival recession (GR), the position of gingival
margin (PGM), and biochemical parameters such as N-benzoyl-L-arginine-p-nitroanilide
level (BAPNA).

2.4. Eligibility Criteria

Studies were included when they met all of the following criteria: (1) randomized
controlled trials, (2) including patients with periodontitis regardless of chronicity, severity,
or classification used (Armitage’s classification or the 2017 classification by the European
Federation of periodontology and the American Academy of Periodontology), (3) com-
paring either PVP-I + NSPT or NaOCl + NSPT to NSPT alone, and (4) reporting clinical
outcomes (i.e., probing pocket depth, clinical attachment level, etc.). No limitation was set
on language, publication date, country, or time of follow-up.

On the other hand, studies were excluded if they: (1) had no control group, (2) included
patients with periodontal diseases other than periodontitis, (3) were not randomized, (4)
included PVP-I or NaOCl in addition to other therapies, (5) reported irrelevant outcomes,
(6) were non-original (i.e., reviews, editorials, letters, commentaries, etc.), (7) had no full
text, or (8) were duplicate or contained overlapping datasets with other studies.

2.5. Study Selection

Following the retrieval of studies from the database search, citations were imported
into EndNote for duplicate removal, after which citations were exported into an Excel Sheet
for screening. First, the titles and abstracts of retrieved articles were screened against our
prespecified eligibility criteria. Then, studies that were potentially relevant underwent
full-text screenings. This process was carried out by two reviewers [M.E.M. and S.N.] who
solved their differences through discussions. Meanwhile, [K.G.L.] was consulted when an
agreement could not be reached. Noteworthy, if the full text of an article was not found,
the authors of that article were contacted.

2.6. Data Extraction

A pilot extraction was carried out to design the data extraction sheet using Microsoft
Excel. The data extraction sheet consisted of two parts. The first part included the baseline
characteristics of included studies (first author’s name, year of publication, country, study
design, and follow-up period) and patients (type and severity of periodontitis, intervention
and control group, age, and gender]. The second part included the study outcomes [PPD, PI,
CAL, RHAL, BAPNA, BOP, GR, and PGM). Noteworthy, BOP was extracted and analyzed
as both a dichotomous and continuous outcome.

2.7. Risk of Bias Assessment

The risk of bias of included RCTs was assessed using the updated version of the
Cochrane risk of bias (RoB-II) tool that was revised in 2019. This tool assesses the quality
of RCTs at the level of five domains: randomization, deviation from intended protocols,
missing outcomes data, measurement of the outcomes, and reporting of study findings.
Each RCT was rated as having either low, some concerns, or a high risk of bias in each
domain and collectively. This process was carried out by two reviewers who had prior
training in using this sheet. Their results were compared to ensure an accurate assessment
of the quality of included RCTs.

2.8. Data Synthesis

All statistical analyses were carried out through STATA Software (Version 17, College
Station, TX, USA). The metan command was used to compare study outcomes between the
intervention and comparison groups. The random-effects and fixed-effects models were
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selected according to the presence or absence of heterogeneity, respectively. Heterogeneity
was present if the I2 statistic was above 50% and the p-value was <0.05. In outcomes
where heterogeneity was encountered, the restricted maximum likelihood method (REML)
was used; however, in the absence of heterogeneity, the inverse-variance (IV) or Mantel–
Haenszel methods were used for continuous and dichotomous outcomes, respectively. A
leave-one-out sensitivity analysis was carried out to determine if the reported effect estimate
of each outcome was driven by a particular study. First, a meta-analysis was conducted
based on the final assessment timepoints. Then, a subgroup analysis was conducted based
on all of the reported assessment timepoints. The assessment of publication bias was not
eligible due to the absence of the required number of studies (n = 10) in a single meta-analysis.

3. Results
3.1. Search Results

The database search and screening process is illustrated in Figure 1. A total of 903
articles were retrieved from the initial database search, out of which 121 were identified
as duplicates through EndNote software and were then removed. The titles and abstracts
of 782 were screened, yielding only 29 studies eligible for full-text screening. Upon re-
trieving the full texts, 16 articles were excluded for the following reasons: single-armed
studies [n = 8], non-RCTs [n = 3], duplicated records [n = 2], interventions combined with
other therapies such as tetracycline HCl or amino acid gel [n = 2] or reporting of irrele-
vant outcomes (microbiological data) [n = 1]. The manual search yielded two additional
studies [36,37], while the updated database search resulted in no additional studies. Fi-
nally, a total of 15 RCTs were included in the qualitative and quantitative synthesis of this
review [30,31,34,36–47].
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Figure 1. A PRISMA flow diagram of the database search and screening processes. RCT: randomized
clinical trial. PVP-1: Povidone-Iodine. NSPT: non-surgical periodontal treatment. NaOCL: sodium
hypochlorite.

3.2. Baseline Characteristics of Included Studies

The baseline characteristics of included studies, stratified by the type of intervention,
are summarized in Table 1. A total of 15 RCTs were included (10 reporting the use of PVP-I
and five reporting the use of NaOCl) in the final analysis. The overall sample size was
781 patients with periodontitis (520 in the PVP-I group and 261 in the NaOCl group). Data
on the severity and chronicity of periodontitis can be found in Table 1.
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Table 1. Baseline characteristics of included studies reporting the use of PVP-I or NaOCl as an adjuvant to non-surgical debridement in periodontitis (n = 14).

Author (YOP) Country Design Sample
(n)

Periodontitis Intervention Control Gender [Male] Age
Follow-

up
(months)Severity Chronicity n Sites Description n Sites Description

Intervention Control Intervention Control

n (%) n (%) Mean SD Mean SD

PVP-I + NSPT vs. NSPT Alone

Al-Saeed
(2009) [38]

Saudi
Arabia

Single-blinded
RCT 26

Slight to
Moderate
[n = 13]

Chronic
[n = 13] - 71

PVP-I + ultrasonic
irrigation + root

planning
- 71

Ultrasonic
irrigation + root
planning alone

- - - - - - 3

Ribeiro (2006)
[31] Brazil

Single-blinded,
parallel-arm

RCT
44 - - 23 26

PVP-I +
subgingival

instrumentation
21 31 subgingival

instrumentation
11

(47.83%)
9

(42.86%) 42.96 - 42.52 - 6

Ribeiro (2010)
[46] Brazil Parallel-arm

RCT 28 - - 13 19
PVP-I +

subgingival
instrumentation

15 18 subgingival
instrumentation

6
(46.15%)

7
(47.37%) 43.74 - 42.96 - 6

do Vale (2016)
[40] Brazil Parallel-arm

RCT 34 Aggressive
[n = 34]

Chronic
[n = 34] 14 14 FMUD + PVPI 14 14 FMUD + SS 2

(14.29%)
5

(35.71%) 28.54 4.14 28.57 4.59 6

Kessler (2021)
[42] Belgium Single-blinded

RCT 34 - Chronic
[n = 17] 17 402 SRP + PVP-I 17 418 SRP + SS 9

(52.94%)
9

(52.94%) 51.8 - 51.8 - 12

Kruck (2012)
[43] Germany RCT 51 Moderate

[n = 51]
Chronic
[n = 51] 17 408 SRP + PVP-I 17 408 SRP + NaCl 8

(47.06%)
14

(41.18%) 50.13 9.74 51.82 10.61 6

Perrella
(2016) [44] Brazil RCT 29 - Chronic

[n = 29] 14 1950 SRP + PVP-I 15 2100
SRP + irrigation

with saline
solution

5
(35.71%)

7
(46.67%) 43.93 3.13 44.87 4.41 3

Rosling
(2001) [30] USA RCT 223

Advanced
destructive

[n = 223]

Chronic
[n = 223] 58 348

Non-surgical
ultrasonic

instrumentation +
PVP-I

92 552
Non-surgical

ultrasonic
instrumentation

29
(50.6%)

52
(56.60%) 44.2 8.8 44.5 8.6 12

Sahrmann
(2014) [47] Switzerland RCT 11 Severe

[n = 11]
Chronic
[n = 11] 11 73 SRP + PVP-I 11 73 SRP + water 9

(81.81%)
9

(81.81%) 48.9 - 48.9 - 3

Zanatta
(2006) [34] Brazil

Single-blinded,
parallel-arm

RCT
40 Moderate

[n = 40]
Chronic
[n = 40] 15 270

Non-surgical
ultrasonic

instrumentation +
PVP-I

13 228 Root planing +
NaCl irrigation - - 42 - 40 - 3
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Table 1. Cont.

Author (YOP) Country Design Sample
(n)

Periodontitis Intervention Control Gender [Male] Age
Follow-

up
(months)Severity Chronicity n Sites Description n Sites Description

Intervention Control Intervention Control

n (%) n (%) Mean SD Mean SD

NaOCl + NSPT vs. NSPT Alone

Bizzarro
(2016) [39] Netherlands, RCT 110 - - 27 162 Basic periodontal

therapy + NaOCl 29 174 Basic periodontal
therapy + Saline

15
(55.00%)

11
(44.00%) 47.7 11.2 46.9 8.5 12

Iorio-
Siciliano

(2021) [41]
Italy RCT 37 Severe

[n = 37]
Chronic
[n = 37] 18 895

MINST and
NaOCl gel
application

19 728 MINST alone 6
(33.33%)

10
(52.63%) 53.3 9.8 48.5 6.5 6

Forgas (1986)
[36] USA RCT 20 Moderate

[n = 20] - 10 40 SRP + NaOCl 10 40 6
(60.00%)

6
(60.00%) Both groups [mean = 38.8] 3

Megally
(2020) [37] Switzerland RCT 32 - - 16 172

NaOCl gel +
ultrasonic

debridement
16 193 ultrasonic

debridement only
7

(43.75%)
6

(37.50%) 61.7 9.8 62.1 8.8 12

Radulescu
(2022) [45] Romania Triple-blinded

RCT 62 Stage III-IV
[n = 62] - 21 84

NaOCl gel +
mechanical re-

instrumentation
21 84

Placebo gel +
mechanical re-

instrumentation

10
(50.00%)

12
(66.66%) 44.6 9.86 50.61 9.31 12

n: Number of patients; YOP: Year of publication; PVP-I: Povidone-iodine; NaOCl: Sodium hypochlorite; SRP: Scaling and root planing; SS: Single session; FMUD: Full-mouth ultrasonic
debridement; MINST: Minimally-invasive non-surgical periodontal therapy; SD: Standard deviation; RCT: Randomized controlled trial.
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In studies comparing adjuvant PVP-I to NSPT alone [30,31,34,38,40,42–44,46,47], 182
patients [43.40% males] received PVP-I in addition to the standard NSPT [reporting 3581
sites], while 215 patients [52.09% males] received the standard NSPT alone [reporting 3913
sites]. The follow-up duration ranged from 3 to 12 months.

In studies comparing adjuvant NaOCl to NSPT alone [36,37,39,41,45], 92 patients
[47.82% males] received NaOCl in addition to the standard NSPT [reporting 1353 sites],
while 95 patients [47.36% males] received the standard NSPT alone [reporting 1219 sites].
The follow-up duration ranged from 3 to 12 months.

3.3. Risk of Bias

The risk of bias assessment of included RCTs is provided in Table 2. Among studies
comparing adjuvant PVP-I to NSPT alone, three RCTs [30,38,42] had a high risk of bias while
the remaining had some concerns [31,34,40,43,44,46,47]. On the other hand, all of the RCTs
comparing adjuvant NaOCl to NSPT alone had some concerns [36,37,39,41,45]. Noteworthy,
the domains in which bias was encountered included randomization (either randomization
was not carried out appropriately or there was no mention of the randomization method)
and selective reporting (no prior registration of a trial protocol).

Table 2. The risk of bias of included RCTs based on the revised version of Cochrane’s risk of bias tool.

Author (YOP) Randomization
Deviations from

Intended
Interventions

Missing
Outcomes Data

Outcome
Measurement

Selective
Reporting Overall

PVP-I + NSPT vs. NSPT Alone

Al-Saeed (2009)
[38] Some concerns Low High Low Some concerns High

Del Peloso
Ribeiro (2006) [31] Some concerns Low Low Low Some concerns Some concerns

Del Peloso
Ribeiro (2010) [36] Low Low Some concerns Low Some concerns Some concerns

do Vale (2016)
[40] Some concerns Low Low Low Some concerns Some concerns

Kruck (2012) [43] Some concerns Low Low Low Some concerns Some concerns
Kessler (2021) [42] Some concerns High Some concerns Low Some concerns High

Perrella (2016)
[44] Some concerns Low Low Low Some concerns Some concerns

Rosling (2001)
[30] Some concerns High Low Low Some concerns High

Sahrmann (2014)
[47] Some concerns Low Low Low Some concerns Some concerns

Zanatta (2006)
[34] Some concerns Low Low Low Some concerns Some concerns

NaOCl + NSPT vs. NSPT Alone

Bizzarro (2016)
[39] Low Low Low Low Some concerns Some concerns

Iorio-Siciliano
(2021) [41] Low Low Low Low Low Some concerns

Forgas (1986) [36] Some concerns Low Low Low Some concerns Some concerns
Megally (2020)

[37] Some concerns Low Low Low Some concerns Some concerns

Radulescu (2022)
[45] Low Low Low Low Some concerns Some concerns

RoB: Risk of Bias; YOP: Year of Publication; NSPT: Non-Surgical Periodontal Therapy; PVP-I: Povidone-Iodine;
NaOCl: Sodium Hypochlorite.

3.4. Meta-Analysis Outcomes [PVP-I + NSPT vs. NSPT Alone]
3.4.1. Probing Depth of Pockets

Nine studies were included in the meta-analysis of the PPD. Overall, no significant
difference in the PPD was noted between PVP-I + NSPT as compared to NSPT alone
[MD = −0.31; 95%CI: −0.31: 0.06; I2 = 98.07%] [Figure 2]. No significant change in the
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reported effect estimate was noted following the exclusion of one study at a time through a
sensitivity analysis.
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Figure 2. Forest plot showing the comparison between PVP-I + NSPT and NSPT alone regarding
probing pocket depth [30,34,38,40,42–44,46,47].

Additionally, no significant difference between both groups was noted at 1, 3, or
6 months [Supplementary Figure S1]. However, during the 12th month, a significant
reduction in PPD was noted in the PVP-I + NSPT group as compared to the NSPT alone
group [MD = −0.16; 95%CI: −0.23: −0.09; I2 = 58.75%].

3.4.2. Plaque Index

Two studies reporting the PI were included in this meta-analysis. Overall, no sig-
nificant change in the PI was noted between both groups [MD= −3.41; 95%CI: −9.06:
2.25; I2 = 0%] [Figure 3]. No significant change in the reported effect estimate was noted
following the exclusion of one study at a time through a sensitivity analysis.
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Upon doing a subgroup analysis based on the assessment timepoint, no significant
differences were found between both groups at 1, 3, and 6 months [Supplementary Figure S2].

3.4.3. Clinical Attachment Level

Eight studies reporting the CAL were included in this meta-analysis. Overall, no
significant difference between both treatment groups was noted [MD = −0.11; 95%CI:
−0.28: 0.05; I2 = 87.18%] [Figure 4]. No significant change in the reported effect estimate
was noted following the exclusion of one study at a time through a sensitivity analysis.
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Figure 4. Forest plot showing the comparison between PVP-I + NSPT and NSPT alone regarding
clinical attachment level [34,38,40,42–44,46,47].

Upon doing a subgroup analysis based on the assessment timepoint, no significant
differences were found between PVP-I + NSPT and NSPT alone at 1 and 3 months [Supple-
mentary Figure S3]. However, a significant reduction in the CAL was noted in the PVP-I +
NSPT group at 6 months [MD = −0.20; 95%CI: −0.30: −0.10; I2 = 0%].

3.4.4. Relative Horizontal Attachment Level

Two studies reporting the RHAL were included in this meta-analysis, revealing no
significant change between both groups [MD = 0.43; 95%CI: −0.26: 1.12; I2 = 0%] [Figure 5].
No significant change in the reported effect estimate was noted following the exclusion of
one study at a time through a sensitivity analysis.
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Upon doing a subgroup analysis based on the assessment timepoint, no significant
differences were found between both groups at 1, 3, and 6 months [Supplementary Figure S4].

3.4.5. Bleeding on Probing

Three studies reported BOP as a dichotomous outcome. The meta-analysis of these
studies revealed no significant change between both groups [LogOR = −0.37; 95%CI: −0.90:
0.16; I2 = 0%] [Figure 6].
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Figure 6. Forest plot showing the comparison between PVP-I + NSPT and NSPT alone regarding
bleeding on probing (dichotomous variable) [38,42,46].

This is also consistent with the findings of the meta-analysis of BOP as a continuous
outcome [MD = 0.30; 95%CI: −0.46: 1.07; I2 = 0%] [Figure 7]. No significant change in the
reported effect estimate was noted following the exclusion of one study at a time through a
sensitivity analysis.
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Figure 7. Forest plot showing the comparison between PVP-I + NSPT and NSPT alone regarding
bleeding on probing (continuous variable) [31,34,43,44,46].

Upon doing a subgroup analysis based on assessment timepoint, no significant differ-
ence in the risk of developing BOP was found between both groups at 1, 3, and 6 months
[Supplementary Figure S5], which was confirmed in the analysis of BOP as a continuous
outcome [Supplementary Figure S6].
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3.4.6. Gingival Recession

Three studies reporting GR were included in this meta-analysis revealing no significant
change between both groups [MD = 0.14; 95%CI: −0.10: 0.38; I2 = 0%] [Figure 8]. No
significant change in the reported effect estimate was noted following the exclusion of one
study at a time through a sensitivity analysis.
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Figure 8. Forest plot showing the comparison between PVP-I + NSPT and NSPT alone regarding
gingival recession [34,38,47].

Upon doing a subgroup analysis based on the assessment timepoint, no significant
differences were found between both groups at 1 and 3 months [Supplementary Figure S7].

3.4.7. Position of Gingival Margin

Two studies reporting the PGM were included in this meta-analysis, showing no
significant difference between both treatment arms [MD = −0.23; 95%CI: −0.69: 0.24;
I2 = 0%] [Figure 9]. No significant change in the reported effect estimate was noted follow-
ing the exclusion of one study at a time through a sensitivity analysis.
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Figure 9. Forest plot showing the comparison between PVP-I + NSPT and NSPT alone regarding the
position of gingival margin [40,46].

Upon doing a subgroup analysis based on the assessment timepoint, no significant
differences were found between both groups at 1, 3, and 6 months [Supplementary Figure S8].

3.4.8. Biochemical Parameter: BAPNA

Two studies reporting BAPNA were included in this meta-analysis. Overall, no
significant change in this outcome was noted between both groups [MD = −8.69; 95%CI:
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−29.50: 12.12; I2 = 67.77%] [Figure 10]. Notably, the confidence interval is too wide to drive
any conclusions. No significant change in the reported effect estimate was noted following
the exclusion of one study at a time through a sensitivity analysis.
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Figure 10. Forest plot showing the comparison between PVP-I + NSPT and NSPT alone regarding
BAPNA [31,46].

Upon doing a subgroup analysis based on the assessment timepoint, no significant
differences were found between both groups at 1, 3, and 6 months [Supplementary Figure S9].

3.5. Meta-Analysis Outcomes [NaOCl + NSPT vs. NSPT Alone]
3.5.1. Probing Depth of Pockets

Five studies reporting the PPD were meta-analyzed revealing a barely significant
change between NaOCl + NSPT and NSPT alone [MD = −0.22; 95%CI: −0.43: 0.00;
I2 = 85.60%] [Figure 11]. The leave-one-out sensitivity analysis revealed no significant
change in the reported effect estimate upon removing one study at a time.
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Figure 11. Forest plot showing the comparison between NaOCl + NSPT and NSPT alone regarding
probing pocket depth [36,37,39,41,45].

No significant difference between both groups was noted at 1, 3, or 12 months [Supple-
mentary Figure S10]. However, at 6 months, a significant reduction in the PPD was noted
in the NaOCl + NSPT group as compared to the NSPT alone group [MD = −0.29; 95%CI:
−0.57: −0.01; I2 = 92.43%].
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3.5.2. Clinical Attachment Level

Four studies were meta-analyzed, revealing a significant reduction of the CAL in
the NaOCl + NSPT group as compared to the NSPT alone group [MD = −0.44; 95%CI:
−0.83: −0.05; I2 = 89.38%] [Figure 12]. The leave-one-out sensitivity analysis revealed no
significant change in the reported effect estimate upon removing one study at a time.
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clinical attachment level [36,39,41,45].

Upon doing a subgroup analysis based on the assessment timepoint, no significant
differences were found between both groups at 1, 2, 6, 9, and 12 months [Supplementary
Figure S11]. However, a significant reduction in the CAL was noted in the NaOCl + NSPT
group at 3 months [MD = −0.32; 95%CI: −0.50: −0.14; I2 = 31.69%].

3.5.3. Bleeding on Probing

Two studies were meta-analyzed, revealing no significant change in BOP between both
groups [LogOR = −0.32; 95% CI: −1.39: 0.74; I2 = 83.76%] [Figure 13]. The leave-one-out
sensitivity analysis revealed no significant change in the reported effect estimate upon
removing one study at a time.
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Figure 13. Forest plot showing the comparison between NaOCl + NSPT and NSPT alone regarding
bleeding on proving (dichotomous) [37,45].

Upon doing a subgroup analysis based on the assessment timepoint, no significant
difference in the risk of developing BOP was found between both groups at 3, 6, 9, or
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12 months [Supplementary Figure S12]. Notably, at 3, 6, and 9 months, only one study was
included; therefore, no conclusions can be drawn from the analysis of these timepoints.

3.5.4. Gingival Recession

Two studies reporting GR were meta-analyzed, reporting a significant reduction in GR
in the NaOCl + NSPT group as compared to the NSPT alone group [MD = −0.24; 95%CI:
−0.42: −0.07; I2 = 0%] [Figure 14]. However, the sensitivity analysis revealed no significant
change in the reported outcome following the exclusion of the study of Iorio-Siciliano
et al. [41] [Supplementary Figure S13].
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Notably, since the meta-analysis was based on only two studies, no applicable con-
clusions can be drawn from this finding. A subgroup analysis based on the assessment
timepoint was not feasible due to the lack of relevant data.

3.5.5. Other Parameters

No studies compared NaOCl + NSPT to NSPT alone in terms of RHAL, PGM, and
BAPNA. Of note, only one study reported the PI and BOP [39]; therefore, a meta-analysis
could not be conducted.

4. Discussion

The process of reducing or eliminating the biofilm in infected periodontal tissues has
been extensively studied, reporting the importance of complex inner anatomy, the dy-
namic relation of the microorganism, and factors related to host response [48]. Mechanical
debridement, through NSPT alone, can in some cases result in limited effectiveness as a
standalone treatment to completely treat periodontitis and for instance, reduce pockets
that are greater than 6 mm [49]. Therefore, the adjunct use of chemical products has been
proposed, assuming an added benefit in clinical and microbiological outcomes, especially
if these proposed disinfection solutions were effective on the periodonto-pathogens.

This present systematic review and meta-analysis assessed the clinical efficacy of
using sodium hypochlorite or povidone-iodine as adjunctive to non-surgical treatment of
periodontitis which might prove to be beneficial to use in periodontal pockets with a depth
greater than 6 mm after the non-surgical treatment. In fact, the introduction of additional
approaches might lead to a better outcome of PPD and CAL with non-surgical treatment
and thus avoiding surgical intervention [7].

Sodium hypochlorite is used worldwide as a root canal irrigating agent in endodontic
treatment due essentially to its effectiveness for its organic dissolution and also to its an-
timicrobial activity [48]. Hypochlorous acid, a substance present in sodium hypochlorite
solution, when in contact with organic tissue acts as a solvent and releases chlorine that,
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combined with the protein amino group, forms chloramines [48]. Hypochlorous acid
(HOCl-) and hypochlorite ions (OCl-) lead to amino acid degradation and hydrolysis [48].
This chloramination reaction between chlorine and the amino group (NH) forms chlo-
ramines that interfere with cell metabolism [48,50]. Chlorine (strong oxidant) presents a
strong antimicrobial action due to its potential to inhibit bacterial enzymes leading thus to ir-
reversible oxidation of SH groups (sulphydryl group) of essential bacterial enzymes [48,50].
Since periodontitis is a biofilm-induced chronic infection, the use of sodium hypochlorite
in order to increase disinfection is explainable.

Our meta-analysis of five RCTs revealed a statistically significant reduction in PPD
in favor of sodium hypochlorite; however, the clinical significance of this finding should
be carefully interpreted since the confidence interval is almost at the null value. This
difference was maintained at 1, 2, 6, and 9 months, while other assessment timepoints
(3 and 12 months) revealed no significant change. Notably, the findings based on data
reported at 1, 2, and 9 months are based only on one study, so more studies are still
warranted to confirm this observation. Sodium hypochlorite also showed a significant
reduction in CAL as compared to the standalone NSPT which was observed only after
3 months of therapy. Due to the lack of a sufficient number of studies, no conclusions can
be drawn on whether or not the added benefit of sodium hypochlorite can be maintained
in the long term. Although it revealed no significant change in BOP, sodium hypochlorite
resulted in a significant reduction in GR.

Povidone-iodine, a known antiseptic solution with broad bactericidal properties, was
reported to be used in conjunction with NSPT in periodontitis patients. Although some
studies have shown a beneficial effect of using PVP-I as an add-on to NSPT, other studies
reported contradictory findings. In our systematic review of PVP-I, a total of 10 studies
were included and analyzed, revealing a non-significant change in almost all of the assessed
clinical and biochemical parameters. A previous systematic review highlighted a significant,
yet minor, reduction in PPD with the adjuvant use of PVP-I to NSPT in the treatment of
chronic periodontitis; however, in the subgroup analysis based on follow-up, no significant
changes were noted [51]. Controversially, our study highlighted no significant change
in PPD with the use of PVP-I compared to the use of NSPT as a standalone. However,
it should be noted that we encountered a significant considerable heterogeneity (98.07%,
p = 0.00) which could affect the reliability of this observation. Upon doing a subgroup
analysis, we noted that the assessment timepoint was a significant contributor to the
observed heterogeneity, and then at 12 months a statistically significant reduction in PPD
was observed (heterogeneity = 58.75%, p = 0.12). However, it should be noted that this
change in the effect size is low based on Cohen’s classification (MD = −0.16; 95%CI: −0.23:
−0.09). This could indicate that PVP-I might not be effective in the short term, but it can
result in a significant change in the long term. That being said, future, well-designed RCTs
are still needed to confirm this finding.

In our meta-analysis, a very similar observation to PPD was noted regarding CAL,
where no significant change was noted in the overall meta-analysis; however, a significant
reduction in CAL was documented after 6 months of therapy. Unfortunately, PVP-I did not
show any resolution of inflammation or plaque control since its use did not result in any
significant differences in either plaque index or bleeding on probing as compared to NSPT
alone. In addition, no significant change was noted in the remaining clinical (gingival
recession or position of gingival margin) or biochemical (BAPNA levels) outcomes.

At present, 0.12% chlorhexidine (CHX) is the most acceptable chemical agent to assess
mechanical debridement [7,52]. The recently published clinical guideline of EFP and AAP
for the treatment of periodontitis suggest only the use of CHX as an irrigation solution [7].
A very important difference between CHX and NaOCl or PVP-I is that the application of
CHX can effectively prevent biofilm formation after mechanical debridement. Our findings
highlight that PVP-I cannot replace CHX as a standard irrigation solution; however, the use
of NaOCl might have an added benefit regarding a number of clinical outcomes (PPD, CAL,
and GR). That being said, we are unable to confirm whether these effects can be reached
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at particular concentrations or follow-up times. Therefore, we invite higher-quality RCTs
with a longer period of follow-up and bigger sample size to study the actual effectiveness
of NaOCl or PVP-I as an adjunct to the non-surgical treatment of periodontitis.

Study Limitations and Future Directions

Although our study provides valuable insights into the concurrent management of
periodontitis either with NaOCl or PVP-I in addition to NSPT, our study has several
limitations. First, the current meta-analysis does not compare the efficacy between NaOCl
or PVP-I due to the lack of direct- or indirect-comparison studies which made it impossible
to conduct a meta-analysis or a network meta-analysis, respectively. Second, significant
heterogeneity was encountered in a number of analyses which sometimes reflected a change
based in the timepoint; however, the different application modalities and concentrations of
either NaOCl or PVP-I could attribute to the observed heterogeneity. Moreover, included
studies recruited patients with variable classifications of periodontitis, and this could have
played a role in the encountered heterogeneity. Third, we did not assess the impact of either
intervention on the microbiological outcomes due to the lack of a sufficient number of
studies reporting relevant data. Fourth, the majority of included RCTs had some concerns
or a high risk of bias. Fifth, the confidence interval of some outcomes (i.e., BAPNA) was
quite wide, reflecting the imprecision in the reported effect estimate. Therefore, our findings
should be carefully interpreted. Additionally, more studies are warranted to determine
if the effect of either intervention (NaOCl or PVP-I) would differ based on the depth of
examined roots.

5. Conclusions

Based on the evidence of this systematic review, the use of povidone-iodine as
an adjunctive disinfectant solution for the non-surgical treatment of periodontitis does
not present an additional benefit in terms of clinical outcomes; however, using sodium
hypochlorite resulted in an added benefit compared to standalone non-surgical periodontal
therapy. However, more studies of better quality are still needed.
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19. Grzech-Leśniak, K. Making Use of Lasers in Periodontal Treatment: A New Gold Standard? Photomed. Laser Surg. 2017, 10,
513–514. [CrossRef]

20. Gonzalez, S.; Cohen, C.L.; Galván, M.; Alonaizan, F.A.; Rich, S.K.; Slots, J. Gingival bleeding on probing: Relationship to change
in periodontal pocket depth and effect of sodium hypochlorite oral rinse. J. Periodontal Res. 2015, 50, 397–402. [CrossRef]

21. Chang, Y.C.; Huang, F.M.; Tai, K.W.; Chou, M.Y. The effect of sodium hypochlorite and chlorhexidine on cultured human
periodontal ligament cells. Oral Surg. Oral Med. Oral Pathol. Oral Radiol. Endod. 2001, 92, 446–450. [CrossRef] [PubMed]

22. De Nardo, R.; Chiappe, V.; Gómez, M.; Romanelli, H.; Slots, J. Effects of 0.05% sodium hypochlorite oral rinse on supragingival
biofilm and gingival inflammation. Int. Dent. J. 2012, 62, 208–212. [CrossRef] [PubMed]

23. Galván, M.; Gonzalez, S.; Cohen, C.L.; Alonaizan, F.A.; Chen, C.T.; Rich, S.K.; Slots, J. Periodontal effects of 0.25% sodium
hypochlorite twice-weekly oral rinse. A pilot study. J. Periodontal Res. 2014, 49, 696–702. [CrossRef] [PubMed]

http://doi.org/10.1111/jcpe.13554
http://www.ncbi.nlm.nih.gov/pubmed/34791686
http://doi.org/10.1038/nrmicro2873
http://www.ncbi.nlm.nih.gov/pubmed/22941505
http://doi.org/10.12968/denu.2004.31.10.570
http://www.ncbi.nlm.nih.gov/pubmed/15656071
http://doi.org/10.1080/19490976.2022.2073785
http://doi.org/10.1126/science.3336774
http://www.ncbi.nlm.nih.gov/pubmed/3336774
http://doi.org/10.1007/s00784-003-0236-1
http://doi.org/10.1111/jcpe.13290
http://doi.org/10.1111/j.1600-0757.2010.00353.x
http://doi.org/10.1902/annals.2003.8.1.266
http://doi.org/10.1038/s41415-020-2173-7
http://doi.org/10.1111/j.1600-0501.2011.02264.x
http://www.ncbi.nlm.nih.gov/pubmed/22092508
http://doi.org/10.1111/prd.12114
http://www.ncbi.nlm.nih.gov/pubmed/27045434
http://doi.org/10.1111/prd.12156
http://www.ncbi.nlm.nih.gov/pubmed/29193404
http://doi.org/10.1016/j.joen.2015.12.021
http://doi.org/10.1111/j.1600-051X.2010.01664.x
http://doi.org/10.1111/jre.12482
http://doi.org/10.1111/jcpe.12545
http://doi.org/10.1128/IAI.00500-20
http://doi.org/10.1089/pho.2017.4323
http://doi.org/10.1111/jre.12219
http://doi.org/10.1067/moe.2001.116812
http://www.ncbi.nlm.nih.gov/pubmed/11598582
http://doi.org/10.1111/j.1875-595X.2011.00111.x
http://www.ncbi.nlm.nih.gov/pubmed/23017003
http://doi.org/10.1111/jre.12151
http://www.ncbi.nlm.nih.gov/pubmed/24329929


J. Clin. Med. 2022, 11, 6593 18 of 19

24. Jurczyk, K.; Nietzsche, S.; Ender, C.; Sculean, A.; Eick, S. In-vitro activity of sodium-hypochlorite gel on bacteria associated with
periodontitis. Clin. Oral Investig. 2016, 20, 2165–2173. [CrossRef] [PubMed]

25. Ramanauskaite, E.; Machiulskiene, V.; Eliezer, M.; Sculean, A. Sodium Hypochlorite as an Adjunct to Nonsurgical Treatment of
Periodontitis: A Systematic Review. Oral Health Prev. Dent. 2020, 18, 881–887. [CrossRef] [PubMed]

26. Gambarini, G.; De Luca, M.; Gerosa, R. Chemical stability of heated sodium hypochlorite endodontic irrigants. J. Endod. 1998, 24,
432–434. [CrossRef]

27. Sirtes, G.; Waltimo, T.; Schaetzle, M.; Zehnder, M. The effects of temperature on sodium hypochlorite short-term stability, pulp
dissolution capacity, and antimicrobial efficacy. J. Endod. 2005, 31, 669–671. [CrossRef]

28. Forabosco, A.; Spinato, S.; Grandi, T.; Prini, M. A comparative study between different techniques in non-surgical periodontal
treatment. Minerva Stomatol. 2006, 55, 289–296.

29. Hoang, T.; Jorgensen, M.G.; Keim, R.G.; Pattison, A.M.; Slots, J. Povidone-iodine as a periodontal pocket disinfectant. J. Periodontal
Res. 2003, 38, 311–317. [CrossRef]

30. Rosling, B.; Hellström, M.K.; Ramberg, P.; Socransky, S.S.; Lindhe, J. The use of PVP-iodine as an adjunct to non-surgical treatment
of chronic periodontitis. J. Clin. Periodontol. 2001, 28, 1023–1031. [CrossRef]

31. Del Peloso Ribeiro, E.; Bittencourt, S.; Ambrosano, G.M.; Nociti, F.H., Jr.; Sallum, E.A.; Sallum, A.W.; Casati, M.Z. Povidone-iodine
used as an adjunct to non-surgical treatment of furcation involvements. J. Periodontol. 2006, 77, 211–217. [CrossRef] [PubMed]

32. Koshy, G.; Kawashima, Y.; Kiji, M.; Nitta, H.; Umeda, M.; Nagasawa, T.; Ishikawa, I. Effects of single-visit full-mouth ultrasonic
debridement versus quadrant-wise ultrasonic debridement. J. Clin. Periodontol. 2005, 32, 734–743. [CrossRef]

33. Leonhardt, A.; Bergström, C.; Krok, L.; Cardaropoli, G. Healing following ultrasonic debridement and PVP-iodine in individuals
with severe chronic periodontal disease: A randomized, controlled clinical study. Acta Odontol. Scand. 2006, 64, 262–266.
[CrossRef] [PubMed]

34. Zanatta, G.M.; Bittencourt, S.; Nociti, F.H., Jr.; Sallum, E.A.; Sallum, A.W.; Casati, M.Z. Periodontal debridement with povidone-
iodine in periodontal treatment: Short-term clinical and biochemical observations. J. Periodontol. 2006, 77, 498–505. [CrossRef]
[PubMed]

35. Muka, T.; Glisic, M.; Milic, J.; Verhoog, S.; Bohlius, J.; Bramer, W.; Chowdhury, R.; Franco, O.H. A 24-step guide on how to design,
conduct, and successfully publish a systematic review and meta-analysis in medical research. Eur. J. Epidemiol. 2020, 35, 49–60.
[CrossRef]

36. Forgas, L.B.; Gound, S. The effects of antiformin-citric acid chemical curettage on the microbial flora of the periodontal pocket.
J. Periodontol. 1987, 58, 153–158. [CrossRef]

37. Megally, A.; Zekeridou, A.; Cancela, J.; Giannopoulou, C.; Mombelli, A. Short ultrasonic debridement with adjunctive low-
concentrated hypochlorite/amino acid gel during periodontal maintenance: Randomized clinical trial of 12 months. Clin. Oral
Investig. 2020, 24, 201–209. [CrossRef]

38. Al-Saeed, M.Y.; Babay, N. The use of povidone-iodine and hydrogen peroxide mixture as an adjunct to non-surgical treatment of
slight to moderate chronic periodontitis. Saudi Dent. J. 2009, 21, 127–133. [CrossRef]

39. Bizzarro, S.; Van der Velden, U.; Loos, B.G. Local disinfection with sodium hypochlorite as adjunct to basic periodontal therapy:
A randomized controlled trial. J. Clin. Periodontol. 2016, 43, 778–788. [CrossRef]

40. Do Vale, H.F.; Casarin, R.C.; Taiete, T.; Bovi Ambrosano, G.M.; Ruiz, K.G.; Nociti, F.H., Jr.; Sallum, E.A.; Casati, M.Z. Full-mouth
ultrasonic debridement associated with povidone iodine rinsing in GAgP treatment: A randomised clinical trial. Clin. Oral
Investig. 2016, 20, 141–150. [CrossRef]

41. Iorio-Siciliano, V.; Ramaglia, L.; Isola, G.; Blasi, A.; Salvi, G.E.; Sculean, A. Changes in clinical parameters following adjunctive
local sodium hypochlorite gel in minimally invasive nonsurgical therapy (MINST) of periodontal pockets: A 6-month randomized
controlled clinical trial. Clin. Oral Investig. 2021, 25, 5331–5340. [CrossRef] [PubMed]

42. Kessler, S.; Lasserre, J.; Toma, S. Evaluation of multiple subgingival irrigations with 10% povidone-iodine after scaling and root
planing: A randomized clinical trial. Quintessence Int. 2021, 52, 496–504. [CrossRef] [PubMed]

43. Krück, C.; Eick, S.; Knöfler, G.U.; Purschwitz, R.E.; Jentsch, H.F. Clinical and microbiologic results 12 months after scaling and root
planing with different irrigation solutions in patients with moderate chronic periodontitis: A pilot randomized trial. J. Periodontol.
2012, 83, 312–320. [CrossRef] [PubMed]

44. Perrella, F.A.; Rovai, E.D.S.; De Marco, A.C.; Santamaria, M.P.; Feres, M.; de Figueredo, L.C.; Kerbauy, W.D.; Amorim, J.B.O.
Clinical and Microbiological Evaluation of Povidone-Iodine 10% as an Adjunct to Nonsurgical Periodontal Therapy in Chronic
Periodontitis: A Randomized Clinical Trial. J. Int. Acad. Periodontol. 2016, 18, 109–119.

45. Radulescu, V.; Boariu, M.I.; Rusu, D.; Roman, A.; Surlin, P.; Voicu, A.; Didilescu, A.C.; Jentsch, H.; Siciliano, V.I.; Ramaglia, L.; et al.
Clinical and microbiological effects of a single application of sodium hypochlorite gel during subgingival re-instrumentation: A
triple-blind randomized placebo-controlled clinical trial. Clin. Oral Investig. 2022. [CrossRef]

46. Ribeiro Edel, P.; Bittencourt, S.; Sallum, E.A.; Sallum, A.W.; Nociti, F.H., Jr.; Casati, M.Z. Non-surgical instrumentation associated
with povidone-iodine in the treatment of interproximal furcation involvements. J. Appl. Oral Sci. Rev. FOB 2010, 18, 599–606.
[CrossRef]

47. Sahrmann, P.; Imfeld, T.; Ronay, V.; Attin, T.; Schmidlin, P.R. Povidone-iodine gel and solution as adjunct to ultrasonic debridement
in nonsurgical periodontitis treatment: An RCT pilot study. Quintessence Int. 2014, 45, 281–290. [CrossRef]

http://doi.org/10.1007/s00784-016-1711-9
http://www.ncbi.nlm.nih.gov/pubmed/26759339
http://doi.org/10.3290/j.ohpd.a45405
http://www.ncbi.nlm.nih.gov/pubmed/33215480
http://doi.org/10.1016/S0099-2399(98)80027-7
http://doi.org/10.1097/01.don.0000153846.62144.d2
http://doi.org/10.1034/j.1600-0765.2003.02016.x
http://doi.org/10.1034/j.1600-051X.2001.281106.x
http://doi.org/10.1902/jop.2006.050095
http://www.ncbi.nlm.nih.gov/pubmed/16460246
http://doi.org/10.1111/j.1600-051X.2005.00775.x
http://doi.org/10.1080/00016350600613625
http://www.ncbi.nlm.nih.gov/pubmed/16945890
http://doi.org/10.1902/jop.2006.050154
http://www.ncbi.nlm.nih.gov/pubmed/16512765
http://doi.org/10.1007/s10654-019-00576-5
http://doi.org/10.1902/jop.1987.58.3.153
http://doi.org/10.1007/s00784-019-02949-2
http://doi.org/10.1016/j.sdentj.2009.10.004
http://doi.org/10.1111/jcpe.12578
http://doi.org/10.1007/s00784-015-1471-y
http://doi.org/10.1007/s00784-021-03841-8
http://www.ncbi.nlm.nih.gov/pubmed/33687555
http://doi.org/10.3290/j.qi.b1044059
http://www.ncbi.nlm.nih.gov/pubmed/33688714
http://doi.org/10.1902/jop.2011.110044
http://www.ncbi.nlm.nih.gov/pubmed/21749169
http://doi.org/10.1007/s00784-022-04618-3
http://doi.org/10.1590/S1678-77572010000600011
http://doi.org/10.3290/j.qi.a31341


J. Clin. Med. 2022, 11, 6593 19 of 19

48. Estrela, C.; Estrela, C.R.; Barbin, E.L.; Spanó, J.C.; Marchesan, M.A.; Pécora, J.D. Mechanism of action of sodium hypochlorite.
Braz. Dent. J. 2002, 13, 113–117. [CrossRef]

49. Van der Weijden, G.; Hioe, K. A systematic review of the effectiveness of self-performed mechanical plaque removal in adults
with gingivitis using a manual toothbrush. J. Clin. Periodontol. 2005, 32, 214–228. [CrossRef]

50. Estrela, C.; Sydney, G.B.; Bammann, L.L.; Felippe Junior, O. Estudo do efeito biológico do pH na atividade de enzimática de
bacterias anaeróbicas. Rev. Fac. Odontol. Bauru 1994, 2, 31–38.

51. Sahrmann, P.; Puhan, M.A.; Attin, T.; Schmidlin, P.R. Systematic review on the effect of rinsing with povidone-iodine during
nonsurgical periodontal therapy. J. Periodontal Res. 2010, 45, 153–164. [CrossRef] [PubMed]

52. Sahm, N.; Becker, J.; Santel, T.; Schwarz, F. Non-surgical treatment of peri-implantitis using an air-abrasive device or mechanical
debridement and local application of chlorhexidine: A prospective, randomized, controlled clinical study. J. Clin. Periodontol.
2011, 38, 872–878. [CrossRef] [PubMed]

http://doi.org/10.1590/S0103-64402002000200007
http://doi.org/10.1111/j.1600-051X.2005.00795.x
http://doi.org/10.1111/j.1600-0765.2009.01232.x
http://www.ncbi.nlm.nih.gov/pubmed/19909406
http://doi.org/10.1111/j.1600-051X.2011.01762.x
http://www.ncbi.nlm.nih.gov/pubmed/21770995

	Introduction 
	Materials and Methods 
	Study Design 
	Search Strategy 
	Study Outcomes 
	Eligibility Criteria 
	Study Selection 
	Data Extraction 
	Risk of Bias Assessment 
	Data Synthesis 

	Results 
	Search Results 
	Baseline Characteristics of Included Studies 
	Risk of Bias 
	Meta-Analysis Outcomes [PVP-I + NSPT vs. NSPT Alone] 
	Probing Depth of Pockets 
	Plaque Index 
	Clinical Attachment Level 
	Relative Horizontal Attachment Level 
	Bleeding on Probing 
	Gingival Recession 
	Position of Gingival Margin 
	Biochemical Parameter: BAPNA 

	Meta-Analysis Outcomes [NaOCl + NSPT vs. NSPT Alone] 
	Probing Depth of Pockets 
	Clinical Attachment Level 
	Bleeding on Probing 
	Gingival Recession 
	Other Parameters 


	Discussion 
	Conclusions 
	References

