
Povidone-Iodine as Subgingival Irrigation in 

Chronic Periodontitis Treatment 

Anh Thi Mai Nguyen1, Nhat Dinh Phan1, Thuy Anh Vu Pham2* 

1Faculty of Odonto-Stomatology, University of Medicine and Pharmacy Ho Chi Minh City, 652 

Nguyen Trai Str, District 5, Ho Chi Minh City, Vietnam 
2Department of Periodontology, Faculty of Odonto-Stomatology, University of Medicine and 

Pharmacy Ho Chi Minh City, 652 Nguyen Trai Str, District 5, Ho Chi Minh City, Vietnam 

*Email: pavthuy@ump.edu.vn 

 

Abstract. The objective of this study is to verify the effects of 0.1% povidone-io-

dine (PVP-I) as subgingival irrigation on chronic periodontitis patients after 4, 6 

and 8-week treatment. A clinical trial was conducted on 18 patients from 30 to 65 

years old (mean age: 51.1±11.2) with moderate or severe chronic periodontitis at 

Faculty of Odonto-Stomatology at University of Medicine and Pharmacy, Ho Chi 

Minh City, Vietnam 2017. Treatments of chronic periodontitis included oral hy-

giene instruction, scaling and root planing plus 0.1% PVP-I irrigation. Clinical pa-

rameters including plaque index (PI), gingival index (GI), bleeding on probing 

(BOP), pocket depth (PD), clinical attachment loss (CAL) and the bacteria level in 

subgingival plaque (BANA test) were evaluated at 4-time points: T0 (the initial 

visit), T4 (4 weeks after the initial visit), T6 (6 weeks after the initial visit) and T8 

(8 weeks after the initial visit). The whole mouth (PI, GI, BOP, PD and CAL) pa-

rameters and BANA test score showed statistically significant reductions from T0 

to T8 (p<0.001). The PD and CAL of moderately deep (PD ≥5mm and <7mm); 

and deep pockets (PD ≥ 7mm) were significantly decreased from T0 to T8 

(p<0.001). The findings from the present study demonstrated that the topical appli-

cation of 0.1% PVP-I, used as subgingival irrigation along with subgingival root 

debridement had beneficial influences on chronic periodontitis treatments. 
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1 Introduction  
Periodontitis is a chronic inflammatory disease which results in the destruction of 

connective tissues and structures surrounding the teeth. Its particular characteristic 

demonstrates in periodontal pocket formation and/or clinical attachment loss which 

is caused by specific bacteria existing in dental plaque [1]. If it is left untreated, the 

disease can cause loss of tooth supporting tissues, alveolar bones and periodontal 

ligaments and eventually, results in edentulism, posing a great negative impact on 

individuals’ quality of life. Hence the global epidemiological data suggests 

periodontal disease to be one of a major burden on oral diseases [2]. 

The mouth, like all external surfaces of the body and the gut, has a substantial 

microflora living in symbiosis with a healthy host. The microflora of the mouth 

contains hundreds of species of aerobic and anaerobic bacteria. These organisms 

grow on tooth surfaces as complex, mixed, interdependent colonies in biofilms, and 
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are attached and densely packed against the tooth in the deeper layers, with more 

motile forms in the superficial layers [3]. As dental plaque matures to a state that is 

associated with periodontal disease, the number of gram-negative and anaerobic 

bacteria increases [4-7]. Socransky and Haffajee (2005) [8] have catalogued and 

stratified the microbiota into groups or complexes, representing bacterial consortia 

that appear to occur together and that are associated with the biofilms of gingival 

health, gingivitis and periodontitis. The different microbial complexes have been 

associated with the sequence of colonization on the tooth surface as well as with 

disease severity. The “red complex”, which appears later in biofilm development, 

comprises species that are considered periodontal pathogens, namely, 

Porphyromonas gingivalis, Treponema denticola, and Tannerella forsythia. These 

investigators have suggested that the “red complex” presents as a portion of the 

climax community in the biofilms at sites expressing periodontitis [9]. 

The main goal of periodontitis treatments is to eliminate disease-induced bacteria 

in dental plaque on the tooth surface. However, there still are many obstacles due 

to its complicated pathogenesis. An enormous research effort has been devoted to 

the study of periodontal-disease-associated microflora, from classic cultural 

methods to modern approaches on the molecular, whole genomic, and proteomic 

level [10,11]. The beneficial effects of scaling and root planing, combined with 

personal plaque control, in the treatment of periodontitis have been well 

documented. It can be considered as the golden criteria in periodontitis treatment. 

These procedures can result in reduction of clinical inflammation, microbial shifts 

to a less pathogenic subgingival flora, probing depth (PD) reduction, and gain of 

clinical attachment [12-15]. The goal of periodontal debridement is to produce a 

root that is biologically acceptable for a healthy attachment. However, as a 

multifactorial infection, periodontitis treatment might require more than these 

mechanical treating methods. They might be ineffective due to the limited access 

and visibility of the hand instruments in subgingival areas [16] or tissue-attaching 

characteristic of some particular bacteria species [17]. Therefore, the value of using 

antimicrobial agents such as povidone-iodine (PVP-I) to augment mechanical 

periodontal debridement should also be well considered [18]. Povidone-iodine is a 

cheap broad spectrum antiseptic agent frequently used in the therapy of periodontitis 

[19], especially in Scandinavia (Rosling et al. 2001) [20] and Switzerland 

(Sahrmann et al. 2014) [21]. Its spectrum of action covers bacteria associated with 

periodontitis (Reimer et al. 1998) [22] and its use as a rinse during initial periodontal 

therapy has been proven to provide a significant therapeutic benefit in terms of 

pocket depth reduction (Sahrmann et al. 2014) [21]. 

Considering the broad spectrum of antimicrobial activity, low financial cost, and 

good clinical results with PVP-I used in periodontal treatment, as well as the 

successes achieved with the association of periodontal debridement and 

antimicrobial agents18, the aim of the present study was to verify the effects of 0.1 

% PVP-I as a subgingival irrigation on chronic periodontitis patients after 4, 6 and 

8-week treatment. 
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2 Materials and Methods 

2.1 Subjects 

Eighteen patients from 30 to 65 years old (mean age: 51.1±11.2) involved in this 

study were referred to the Faculty of Odonto-Stomatology, University of Medicine 

and Pharmacy of Ho Chi Minh City, Vietnam. Inclusive criteria: 1) Patients had at 

least 3 teeth which were diagnosed with moderate or severe chronic periodontitis 

according to standards of The American Academy of Periodontology (AAP) (2015): 

having at least 1 gingival bleeding site, periodontal pocket depth ≥5mm or clinical 

attachment loss ≥3mm and alveolar bone resorption in radiographic ≥16% or 

>3mm of tooth root. 2) Patients who have at least 8 sites which have periodontal 

pocket depth ≥5mm. Excusive criteria: 1) Patients who left during research process 

or didn’t follow instructions during research process. 2) Patients with aggressive 

periodontitis or periodontitis associated with endodontics lesions. 3) Patients who 

recently have periodontal treatment within 12 months. 4) Patients who have acute 

oral inflammation. 5) Patients who have allergic reaction with iodine (changing 

sense of smell and taste, burn, vomiting when gargling with PVP-I). 6) Patients who 

recently use antibiotics and anti-inflammation drugs within 3 months. 7) Patients 

who have general disorders and risk factors (such as diabetes, cardiovascular dis-

eases, HIV, smoking…). 8) Pregnant women or patients who use hormonal prod-

ucts. The study protocol was approved by the University of Medicine and Phar-

macy, Ho Chi Minh City, Vietnam 

2.2  Treatment of periodontitis, periodontal examination and BANA test 

Treatments of chronic periodontitis including oral hygiene instruction, scaling and 

root planing plus 0.1% PVP-I irrigation; and periodontal examination of all subjects 

were performed by one dentist. Periodontal parameters including plaque index (PI, 

Silness & Löe – 1967), gingival index (GI, Silness & Löe – 1963), bleeding on 

probing (BOP), pocket depth (PD), clinical attachment loss (CAL) and the bacteria 

level in subgingival plaque (BANA test) were evaluated at 4-time points: T0 (the 

initial visit), T4 (4 weeks after the initial visit), T6 (6 weeks after the initial visit) 

and T8 (8 weeks after the initial visit). Pocket depth and clinical attachment loss 

were evaluated at six sites on each tooth using a Williams 1 mm scaled periodontal 

probe. Gingival bleeding on probing was assessed as presence or absence in 30 s 

after probing. All the teeth excluding the third molars were examined.  

The presence of putative pathogens, P. gingivalis, T. denticola and T. forsythia 

in subgingival plaque was detected based on their ability to hydrolyze the synthetic 

trypsin substrate, named N-benzoyl-DL-arginine- 2-napthilamide (BANA) [23] by 

the BANA test (BANAMet LLC, Ann Arbor, MI, USA). Three samples of subgin-

gival plaque taken from 3 deepest sites of 3 different teeth were immediately placed 

on the lower portion of the BANA test strip, while the upper portion was moistened 

with distilled water. The strip was folded over at the crease mark so that they con-

tacted each other, and placed in an incubator for 5 min at 35°C. The BANA test 

scores were recorded as follows: 0 (negative) when no blue color was visible; 1 

(weak positive) when a faint blue color was detected; and 2 (positive) when a dis-

tinct blue color appeared. 
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2.3 Statistical Analysis 

The impact of the treatment strategy on the changes in PI, BOP, GI, PD, CAL and 

BANA test score (for baseline versus follow-up visit) was examined by repeat anal-

ysis of variance (ANOVA) combined with Greenhouse-Geisser correction and Bon-

ferroni correction. The statistical analysis was performed with the SPSS software 

(version 22, IBM, NY). For all the analyses, a significance level of 5% was used. 

3 Results 

3.1 Whole mouth PI, GI and BOP 

At T0, the mean PI, GI and BOP of the group were recorded as 1.11±0.32; 

1.42±0.33 and 46.15±24.8. At T8, all patients showed a significant improvement in 

oral hygiene. Thus, the PI was reduced from 1.11±0.32 at T0 to 0.66±0.21 at T8 

(Table 1). Furthermore, there was also a remarkable decrease in gingival inflamma-

tion. Both changes in GI and BOP from baseline to T4, T6 and T8 were statistically 

significant. In the details, the GI has changed from 1.42±0.33 at T0 to 0,95±0,34 at 

T8 and BOP has changed from 46.15±24.8 at T0 to 23.30±10.6 at T8 (Table 1). 

Table 1. Whole mouth periodontal parameters (PI, GI, BOP) (mean ± SD) 

 T0 T4 p T6 p T8 p 

PI 1.11±0.32 0.76±0.25 <0.001 0.68±0.21 <0.001 0.66±0.21 <0.001 

GI 1.42±0.33 1.05±0.37 <0.001 1.00±0.36 <0.001 0.95±0.34 <0.001 

BOP 46.15±24.8 25.33±12.3 <0.001 24.25±10.3 <0.001 23.30±10.6 <0.001 

The p-value was calculated by repeat analysis of variance (ANOVA) combined with Greenhouse-Geisser 

correction and Bonferroni correction. A significance level of 5% was used. 

3.2 Whole mouth PD and CAL 

Firstly, a whole mouth evaluation was brought out in order to consider an overall 

treating result of PVP-I. At T0, the mean PD was 3.04±0.73. Significant improve-

ments were noted at all 3 following appointments. In those 3 reevaluations, the PD 

was noted as 2.52±0.59 at T4; 2.46±0.77 at T6 and 2.43±0.84 at T8 (Table 2). A 

reduction was observed in PD measures of 0.53±0.32 at T4. The reduction was 

noted as 0.58±0.46 at T6. And at T8, the mean reduction was 0.61±0.39 (Table 3). 

For CAL, it changed from 3.85±1.00 at T0 to 3.24±0.52 at T8 (Table 2). Statistic 

presented a gain of 0.49±0.48 at T4, 0.57±0.34 at T6 and 0.61±0.33 at T8 (Table 3). 

Significant differences in CAL at baseline and the 3 following time points were 

noted. 
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Table 2. Clinical PD and CAL including whole mouth, moderately deep and deep 

pockets (mean ± SD) 

 

 T0 T4 p T6 p T8 p 

Whole mouth 

PD (mm) 3.04±0.73 2.52±0.59 <0.001 2.46±0.77 <0.001 2.43±0.84 <0.001 

CAL (mm) 3.85±1.00 3.36±0.81 <0.001 3.28±0.51 <0.001 3.24±0.52 <0.001 

Moderately deep pockets (PD≥5 and PD<7) 

PD (mm) 5.23±0.42 3.73±0.87 <0.001 3.63±0.86 <0.001 3.62±0.87 <0.001 

CAL (mm) 5.78±1.22 4.29±1.46 <0.001 4.24±1.46 <0.001 4.22±1.46 <0.001 

Deep pockets (PD≥7) 

PD (mm) 7.78±0.79 6.02±1.09 <0.001 6.00±1.09 <0.001 5.99±1.07 <0.001 

CAL (mm) 8.64±1.36 6.94±1.37 <0.001 6.90±1.37 <0.001 6.89±1.35 <0.001 

The p-value was calculated by repeat analysis of variance (ANOVA) combined with Greenhouse-Geisser 

correction and Bonferroni correction. A significance level of 5% was used. 

 

Table 3. Changes in PD and CAL from baseline to reevaluating appointments includ-

ing whole mouth, moderately deep and deep pockets (mean ± SD) 

 

 Change (T0 to T4) Change (T0 to T6) Change (T0 to T8) p 

Whole mouth 

PD (mm) 0.53±0.32 0.58±0.46 0.61±0.39 <0.001 

CAL (mm) 0.49±0.48 0.57±0.34 0.61±0.33 <0.001 

Moderately deep pockets (PD≥5 and PD<7) 

PD (mm) 1.50±0.81 1.6±0.86 1.61±0.85 <0.001 

CAL (mm) 1.50±0.79 1.55±0.78 1.57±0.79 <0.001 

Deep pockets (PD≥7) 

PD (mm) 1.75±0.91 1.78±0.90 1.79±0.90 <0.001 

CAL (mm) 1.69±1.13 1.73±1.12 1.74±1.12 <0.001 

The p-value was calculated by repeat analysis of variance (ANOVA) combined with Greenhouse-Geisser 

correction and Bonferroni correction. A significance level of 5% was used. 
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3.3 Analysis of moderately deep pockets (PD≥5 and PD<7) 

We should also consider the analysis of PD and CAL in moderately deep and deep 

pockets, which is one of the most important symptoms of chronic periodontitis. The 

comparison of PD and CAL at moderately deep pockets before and after treatment 

also revealed a significant difference. Mean PD and CAL at moderately deep pock-

ets were noted as 5.23±0.42 and 5.78±1.22 at T0, which remarkably changed into 

3.62±0.87 and 4.22±1.46 at T8 (Table 2). Statistic also presented a gain of 

1.61±0.85 in PD and 1.57±0.79 in CAL at T8 (Table 3). 

3.4 Analysis of deep pockets (PD≥7) 

When analyzing deep pockets, statistic remarkability was noted. At T0, the mean 

PD was 7.78±0.79. In those 3 reevaluations, the PD was noted as 6.02±1.09 at T4, 

6.00±1.09 at T6 and 5.99±1.07 at T8 (Table 2). A reduction was observed in PD 

measures of 1.75±0.91 at T4. The reduction was noted as 1.78±0.90 at T6. And at 

T8, the mean reduction was 1.79±0.90 (Table 3).  

For CAL, it changed from 8.64±1.36 at T0 to 6.89±1.35 at T8 (Table 2). Statistic 

presented a gain of 1.69±1.13 at T4, 1.73±1.12 at T6 and 1.74±1.12 at T8 (Table 3). 

Significant differences in CAL at baseline and the 3 following time points were 

noted. 

Additionally, when comparing the results from table 3, it should also be noted 

that the reduction in PD and CAL at deep pockets was more significant than shallow 

ones: 1.79±0.90 and 1.74±1.12 in deep pockets compare to 1.61±0.85 and 

1.57±0.79 in moderately deep pockets and 0.61±0.39 and 0.61±0.33 in whole 

mouth. In other word, the deeper the pockets are, the more pronounced the effec-

tiveness of PVP-I is. 

3.5 BANA Test 

At T8, the results came up with significant reduce in bacteria level from 1.67±0.48 

at baseline to 0.81±0.48 at T4, to 0.63±0.49 at T6 and to 0.39±0.49 at T8 (Table 4). 

 

Table 4. BANA test score (mean ± SD) 

 T0 T4 p T6 p T8 p 

BANA score 1.67±0.48 0.81±0.48 <0.001 0.63±0.49 <0.001 0.39±0.49 <0.001 

The p-value was calculated by repeat analysis of variance (ANOVA) combined with Greenhouse-Geisser 

correction and Bonferroni correction. A significance level of 5% was used. 

4 Discussion 
The findings from the present study demonstrated that the topical application of 

0.1% PVP-I, used as subgingival irrigation along with subgingival root debridement 

improved the outcome of nonsurgical periodontal therapy. At all 3 reevaluation ap-

pointments, all of the indices have significant improvements, especially the reduc-

tion of periodontal pockets and the gain of clinical attachment.  

The current findings are in agreement with data revealed by Christersson et al. 

(1988) who assessed the effect of one episode of ultrasonic scaling with 0.5% PVP-
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I or saline used as cooling solutions on a number of parameters characteristic of 

periodontal disease in 19 subjects [24]. One year after treatment, it was reported 

that the percentage of sites with deep pockets (>5mm) in the iodine group was re-

duced from 43% to 5%. On the other hand, the change in the control group was 37% 

to 5%. In the iodine-group 80% of sites with initially >7mm pockets gained >2mm 

probing attachment. The corresponding figure in the saline group was 55%. By that 

point, it was shown that 0.5% PVP-I has a remarkable effect in gaining clinical 

attachment. 

Moreover, comparison between effects of 0.5%PVP-I in non-surgical treatment 

and surgical methods was also noticed. It was reported by Forabosco et al. (1996) 

[25]. They compared in 8 subjects the outcomes of (i) surgical access flap (modified 

Widman flap) + conventional root planing and (ii) non-surgical root planing with 

an ultrasonic instrument connected to a container housing a 0.5% PVP-I solution. 

After 12 months, final examination was performed on the patients. The authors con-

cluded “At that stage, clinical evaluation revealed that the Odontoson MA plus an 

ionized irrigant solution achieved a statistically comparable outcome to that of sur-

gical treatment, even in the pockets initially up to 7 mm in depth”. Therefore, it is 

shown that 0.5% PVP-I as subgingival irrigation could bring out the results tanta-

mount to those of surgical methods.  

Our study also reported that 0.1% PVP-I might be more effective in deep pockets 

compared to shallow ones. In some respect, that finding is in agreement with data 

previously presented by Rosling et al. (1986) [26] that was used higher PVP-I con-

centration. They divided 20 volunteers into 2 groups: 10 in a test and 10 in a control 

group, to determine the effect of 0.5% PVP-I used as an adjunct to either surgical 

or non-surgical therapy. A split-mouth design was also used. In each subject, 2 

quadrants were treated by non-surgical with 0.5% PVP-I meanwhile treatment in 

the 2 remaining quadrants included flap elevation and debridement. A 12-month 

post-treatment examination showed that the adjuvant had no effect on overall gin-

givitis or probing pocket depth reductions, in either the surgery or the scaling 

groups. There was, however, at deep pockets a more marked gain of probing attach-

ment in the nonsurgical plus 0.5% PVP-I group than in the other 3 groups. As a 

result, it showed a more pronounced effectiveness of 0.5% PVP-I in deeper pockets. 

In addition, in previous clinical trials (Rosling et al. 198626, Christersson et al. 

1988 [24], Grossi et al. 1997 [27], Forabosco et al. 1996 [25]), a 0.5% concentration 

of PVP-I was used through an ultrasonic device during non-surgical therapy. In the 

present study, a lower concentration of the agent was delivered. The decision to 

employ a 0.1% PVP-I solution was based on findings by Caufield et al. (1987) [28]. 

They used a membrane transfer technique to demonstrate that 0.1% to 0.5 % solu-

tions of iodine had a bactericidal effect on putative periodontal pathogens such as 

A. actinomycetemcomitans, P.gingivals and P. intermedia within a 5 minute period 

of exposure [20]. 

The BANA results of this trial indicated a reduction in bacteria level in patients’ 

plaque. This somehow agree with Collins et al.’s study. They showed that the ad-

junctive use of 10% PVP-I irrigation was able to reduce subgingival P. gingivalis 

to below detectable levels in 10 of 11 culture-positive patients [29]. The fact that 

PVP-I subgingival irrigation prior to tooth extraction can reduce the incidence of 
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bacteremia by 30–50% also points to the potential of PVP-I as a periodontal pocket 

disinfectant [30]. Cigana et al. found that 15 patients of daily subgingival irrigation 

with 10% PVP-I caused significantly more clinical and histological decrease in gin-

gival inflammation than saline irrigation [31]. A new study of Sarhmann et al. 

(2015) also stated that bacteremia after subgingival instrumentation with concomi-

tant 10% PCP-I rinsing is reduced. Significantly less bacteria and bacteremia were 

found in test group compared to the control and anaerobic bacteria were not found 

in the test group [19]. In our study, we used lower PVP-I concentration (0.1% PVP-

I) but the results also showed a remarkable decline in periodontitis-induced bacteria 

such as P. gingivalis, T. denticola and T. forsythia by BANA test after 8week peri-

odontitis treatment. 

Furthermore, during this trial, subjects had a full oral treatment including scaling 

and root planing pocket debridement along with 0.1% PVP-I irrigation. Thus, mul-

tifaceted approaches to controlling periodontal diseases are being developed along 

both mechanical and pharmaceutical lines [32]. Cheetham et al. (1988) showed that 

lipopolysaccharide presence on periodontally involved roots was removed by only 

15 lights, overlapping hand instrument strokes per root surface [33]. Similar results 

were verified by Smart et al. (1990) following a conservative ultrasonic instrumen-

tation regimen consisting of light pressure for a short period of time, ensuring over-

lapping instrumentation [34]. For that reason, the improvements of clinical param-

eters might be influenced by not only PVP-I but also treatment procedures 

conducted by clinicians.  

Moreover, patients also had oral hygiene instructions at least twice during 8-

week study. Therefrom, it could be suggested that the improved outcome of treat-

ment was explained not only by an improved removal/disinfection of the pocket 

microbiota during the subgingival therapy, which is the results of the treatment pro-

cedures, but also by the decline of periodontal pathogens from other intra-oral sites, 

which results from patients’ better oral hygiene. With better oral hygiene, periodon-

tal disease-induced bacteria in oral cavity might decrease, thence, translocation of 

microorganisms to recently treated periodontal sites from saliva, tonsils and tongue 

might decline. In other word, effective periodontal therapy consists of profession-

ally administered antimicrobial intervention including mechanical debridement, and 

well-tolerated antiseptic agents exhibiting high activity against a variety of perio-

dontal pathogens and delivered in ways that simultaneously affect pathogens resid-

ing in different oral ecological niches, followed by a maintenance program having 

a strong anti-infective emphasis [18]. 

Our study has certain limitations. We only survey in patients who had PVP-I as 

their periodontal irrigating liquid. We didn’t have a control group to compare the 

effectiveness of PVP-I. Suggestion is that another trial should be conducted in 

which there is a control group of which the patients have a different irrigation either 

as placebo-treating or treating liquid. Another limitation is that in comparison with 

other trials, our 8-week trial can be considered quite short. In other studies, the final 

examination is much longer from the initial visit such as 3 months (Zanatta 2006 

[18]) or 1 year (Rosling et al. 2001 [20]). Short examination might cause missing 

out of significant important points. For that reason, future investigation should be 

longer. 
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5 Conclusions 
In conclusion, 0.1 % PVP-I, as subgingival irrigation, was proved to have beneficial 

influences on chronic periodontitis treatments, particularly in reducing periodontal 

pocket depth and increasing clinical attachment.  However, future studies with 

longer follow-up periods and a control group are needed to fully delineate the utility 

of PVP-I in the treatment of destructive periodontal diseases. 
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