
ORIGINAL ARTICLE

Healing following ultrasonic debridement and PVP-iodine in
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Abstract
Objective. Antiseptics and antibiotics delivered either locally or systemically have been used as an adjunct to scaling and
root planing procedures in order to control the subgingival biofilm and thereby enhancing the treatment outcome. The
results presented in the literature are, however, inconclusive. Povidone-iodine (PVP-iodine) has a bactericidal effect and is
effective against most bacteria, including putative periodontal pathogens. The aim of the present study was to evaluate the
clinical effect of PVP-iodine as an adjunct to ultrasonic scaling in the treatment of severe chronic periodontitis. Material
and Methods. Twenty patients were recruited to the study. Each test site and the related quadrant were randomly assigned
to one of four different treatment modalities: ultrasonic scaling�/subgingival irrigation with 0.5% PVP-iodine for 5 min/
tooth, ultrasonic scaling�/subgingival irrigation with sterile saline solution for 5 min/tooth, subgingival irrigation with sterile
saline solution for 5 min/tooth, and subgingival irrigation with 0.5% PVP-iodine for 5 min/tooth. The individuals were
followed longitudinally for 6 months. Results. The present study showed that non-surgical periodontal therapy by means of
an ultrasonic device was effective in attaining a healthy periodontal status in patients with severe periodontal lesions. No
additive effect was found when PVP-iodine was included. Conclusions. Ultrasonic debridement using Odontogain† is
effective in controlling infection in patients with severe chronic periodontitis. PVP-iodine does not add any clinical benefit to
the ultrasonic debridement alone under these circumstances.
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Introduction

The primary etiologic factor in periodontitis is

bacterial plaque, which results in inflammation in

the adjacent tissue leading to progressive destruction

of the supporting periodontal tissues [1]. The

periodic mechanical removal of subgingival micro-

bial biofilms is essential for controlling inflammatory

periodontal disease since bacteria can repopulate

pockets within weeks following active therapy [2].

The effectiveness of subgingival debridement proce-

dures has shown that 5�80% of treated roots harbor

residual plaque or calculus, and that the deeper the

pockets and furcation involvement, the more depos-

its that are left behind [3]. Furthermore, several

studies have shown the presence of residual pockets

and disease recurrence after periodontal therapy [4].

Residual sites seem to be associated with bacterial

re-colonization and further periodontal disease pro-

gression [5].

Since mechanical root debridement is a techni-

cally demanding procedure, antiseptics and antibio-

tics delivered locally or systemically have been used

as adjuncts to scaling and root planing procedures in

order to control the subgingival biofilm, thereby

enhancing the treatment outcome. The results pre-

sented are, however, inconclusive [6].

Povidone-iodine (PVP-iodine) is the iodophor of

elemental iodine [7]. It has a bactericidal effect and

is effective against most bacteria including putative
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periodontal pathogens [8,9]. Furthermore, PVD-

iodine does not initiate sensitivity reactions [10].

The emergence of PVP-iodine-resistant microorgan-

isms has not been detected to date [11]. PVP-iodine

has been used earlier in the treatment of periodontal

disease together with ultrasonics to enhance treat-

ment outcome [12�14]. The effects in these studies

were small, however. In a larger material, Rosling

et al. [4] showed that topical application of PVP-

iodine in conjunction with mechanical root debride-

ment established conditions that improved the

clinical outcome.

The aim of the study was to evaluate the clinical

effect of PVP-iodine as an adjunct to ultrasonic

scaling in the treatment of chronic periodontitis.

The null hypothesis tested was that topical use of

PVP-iodine in conjunction with mechanical root

debridement does not improve the clinical outcome

in patients with severe periodontal disease.

Material and methods

Subjects

Twenty patients (8 M, 12 F), aged 39�68 years at

baseline (mean age 54 years, SD 7.7) referred for

treatment of advanced periodontal disease and ful-

filling the inclusion criteria were recruited to the

study.

Individuals with at least one single-rooted tooth/

quadrant with at least one site showing probing pocket

depth (PPD) ]/6 mm and bleeding on probing (BoP)

after a 1-month period of plaque control resulting in

the presence of 5/15% plaque (P) were included.

Exclusion criteria included allergy to iodine, thyroid

dysfunction, requirement of antibiotic prophylaxis

prior to dental treatment or systemic antibiotic

treatment within the preceding 3 months, pregnancy,

diabetes, or any medical condition comprising a

contraindication for routine dental treatment.

Smokers were not included in the study. The protocol

was approved by the Ethics Board at Sahlgrenska

Academy, Göteborg University, and written informed

consent was obtained from each subject.

Periodontal treatment

Following the pre-examination (visit before baseline)

each subject was given information about their

periodontal condition and recommended treatment.

This was followed by thorough supragingival scaling

and each subject was instructed in proper plaque

control using a toothbrush and interdental brushes

[15]. When a plaque index 5/15% was obtained, the

treatment started, i.e. at baseline. In each subject,

four test sites, each of them located in single-rooted

teeth and in different quadrants, were selected

based on having a PPD of 6 mm or greater. By

drawing from a sealed envelope, each test site and

the related quadrant were randomly assigned to one

of four different treatment modalities: 1) ultrasonic

scaling (Odontogain†; XO-CARE A/S, Denmark),

42,000 Hz�/subgingival irrigation with 0.5%

PVP-iodine for 5 min/tooth; 2) ultrasonic scaling

(Odontogain†, XO-CARE A/S), 42,000 Hz�/sub-

gingival irrigation with saline for 5 min/tooth;

3) subgingival irrigation with saline for 5 min/tooth;

4) subgingival irrigation with 0.5% PVP-iodine for 5

min/tooth.

The treatment procedures were carried out by an

experienced dental hygienist (LK).

The treatment was performed in two quadrants

[1,4] at the same time and the other week at in the

other two quadrants [2,3].

Quadrants receiving mechanical debridement

were treated under local anesthesia. Xylocaine

adrenaline (2%) was used in the anesthetic proce-

dure (Astra AB, Mölndal, Sweden).

Clinical examination

Plaque score (P), PPD, and BoP were studied at the

pre-examination. P was calculated as the percentage

of surfaces positive for plaque (presence/absence).

PPD measurements were recorded parallel to the

long axis of the tooth using a 1-mm scaled period-

ontal probe (North Carolina PCP-15; Hu-Friedy,

Chicago, Ill., USA) at six location points around the

circumference of each tooth as the distance between

the gingival margin and the bottom of the probable

pocket, to the nearest whole millimeter. In conjunc-

tion with performing the probing depth measure-

ment, the area was observed for the presence/

absence of BoP.

In each subject one single-rooted tooth/quadrant

was selected which had at least one approximal

pocket with a probing depth of ]/6 mm. Among

the selected sites, all had a suprabony location. The

selected sites were exposed to further assessments at

baseline, 3 and 6 months. The following parameters

were recorded: plaque score, PPD, BoP, and probing

attachment level (PAL), using a standardized period-

ontal probe and the cemento-enamel junction as a

reference point. All measurements were made by one

blinded investigator (ÅL).

Statistics

One tooth per/quadrant from each individual was

used as registration site. Descriptive statistics were

used for presentation of registered data. The

Kruskal-Wallis test and the Wilcoxon rank-sum test

were used to evaluate whether there was a difference

between the treatment groups. To analyze differences

between different follow-up times, Friedman’s test

and the Wilcoxon signed-rank test were performed.

The primary end-point was PPD in the tested

groups. With 20 patients, the statistical power is 0.80
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to detect a 1-mm difference between the treatment

groups of 0.8 standard deviations or more at a

significance level of 0.05 [16].

Results

Overall findings

The clinical findings for each treatment group are

described in Table I. The individual mean percentage

of surfaces with supragingival plaque was 77%at pre-

examination, and the corresponding BoP score was

86%. The effects of the supragingival plaque control

(pre-examination � baseline) at the selected sites are

presented in Table I. The plaque scores at the re-

examinations were B/10%. The mean probing depth

in the selected sites at pre-examination was 6.9 mm

and became 6.7 mm during the plaque control period

(pre-examination 1 � baseline) (Table I).

Ultrasonic groups (1 and 2)

At pre-examination, the plaque score in both groups

1 and 2 was 78.6%. During the course of therapy the

plaque score was markedly improved (p B/0.05).

Less than 12% at the 3-month registration and less

than 10% at the 6-month examination of the

selected sites harbored visible amounts of plaque

(Table I).

The bleeding score was more than 80% at pre-

examination, and this value remained nearly stable at

the baseline registration. At 3 months, the percen-

tage of BoP-positive sites had been reduced to 37%

in group 1 and 35% in group 2, and at 6 months the

figures were 31% and 32%, respectively, in groups 1

and 2 (Table I).

There was a statistically significant mean probing

depth reduction (p B/0.05) for the sites treated with

the ultrasonic device between the pre-examination

registration (mean PD 6.8 mm) and 3- and 6-

months follow-up (mean PD 4.8 and 4.5 mm,

respectively). A significant difference was found

between baseline and the 3- and 6-month follow-

up (p B/0.05). No significant difference was seen

between ultrasonic scaling�/iodine (group 1) and

ultrasonic scaling�/saline (group 2) (Figure 1).

At pre-examination, 100% of the selected sites in

group 1 had a probing depth of ]/6 mm. At 3

months, 31.6% of the pockets were ]/6 mm and

were reduced further to 15.8% at 6 months. In

group 2, 100% of the selected sites were ]/6 mm at

pre-examination, 21.1% at 3 months, and 15.8% at

6 months. The mean change in PAL at 6 months was

0.7 mm in group 1 and 0.6 in group 2 (Table I,

Figure 1).

Irrigation groups (3 and 4)

At the pre-examination registration the plaque score

in group 3 was 74.7% and 76.1% in group 4. During

treatment the plaque score improved (p B/0.001)

and became less than 15% at 3 months, and less than

10% of the selected sites harbored visible amounts of

plaque at 6 months (Table I).

At pre-examination the bleeding score was more

than 85%. This value was slightly reduced at base-

line. At 3 months the percentage of BoP-positive

sites had been reduced to 69.7% in group 3 and

76.3% in group 4, and at 6 months group 3 had

62.5% and group 4 had 79.2% of positive sites

(Table I).

A significant difference can be seen between

baseline and 6 months (p B/0.05) in PPD reduction

for treatment 3. There were no significant alterations

in mean probing depth between all the other time-

points. The probing depth reduction between pre-

examination and 3 and 6 months, respectively, was

less conspicuous compared with that for groups 1

and 2. At pre-examination, 100% of the sites had a

PPD ]/6 mm. After 3 months, group 3 had 73.7%

and 89.5% in treatment 4. This difference between

the groups was not statistically significant (p �/

0.05). The value at the 6-month follow-up was

57.9% for group 3 and 78.9% for group 4. A

statistical significant difference (p B/0.05) regarding

PPD reduction was found between baseline and 6-

month follow-up. The gain in probing attachment

level was of minor entity in treatments 3 and 4

(Table I, Figure 1)

Comparison of the different treatment groups (1, 2, 3,

and 4)

For treatment groups 1 and 2, and 3 and 4 no

significant differences were seen (p �/0.05) regard-

ing percentage of plaque or BoP (Table I). Regarding

changes in PPD, between groups 1 and 3, 1 and 4,

and 2 and 4 significant differences were seen at the

3- and 6-month follow-up examinations (p B/0.05)

(Table I). No significant statistical differences were

found between the four groups regarding changes in

PAL (Figure 1).

Discussion

The aim of this study was to determine the context

for which subgingival irrigation with PVP-iodine

might be clinically beneficial in the treatment of

chronic periodontitis. PVP-iodine did not add any

clinical advantage to the ultrasonic debridement

alone, therefore the null hypothesis is accepted.

The result of the present study showed that non-

surgical periodontal therapy using an ultrasonic

device was effective in attaining a healthy period-

ontal status in patients with severe periodontal

lesions. These results confirm that non-surgical

treatment, by means of an ultrasonic device, is

effective in reducing PPD and in resolving the

infection. This is concordant with the findings in
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the published literature [17,18]. In the present

study, non-surgical periodontal therapy by means

of an ultrasonic instrument plus the use of PVP-

iodine or saline solution determined a reduction of

PPD values; however, no difference was found

between the use of PVP-iodine and saline solution

as a cooling agent. These results are concordant with

results reported by Grossi et al. [14] who treated a

group of individuals with severe chronic period-

ontitis by means of ultrasonic scaling and antibac-

terial agents. In a position paper it was furthermore

concluded that ‘‘. . .the addition of povidone iodine

did not attain a better result than the use of water

along with ultrasonic scaling’’ [19]. This is contrary

to the findings of Rosling et al. [12] who studied the

effect of 0.5% PVP-iodine used in an ultrasonic

scaler as an adjunct to either surgical or non-surgical

therapy and found more gain from clinical attach-

ment in deep pockets receiving PVP-iodine plus

non-surgical therapy than in other treatment groups.

Furthermore, Rosling et al. [4] demonstrated the

utility of 0.1% PVP-iodine used in an ultrasonic

debridement. At 3, 6, and 12 months their patients

showed a significantly lower average of probing

depths and significantly more gain in clinical attach-

ment than control patients treated with ultrasonic

debridement and a water coolant. After 12 years of

supportive periodontal therapy, PVP-iodine-treated

patients exhibited significantly less additional loss of

clinical attachment and less tooth loss than did

control patients. A possible explanation for these

conflicting results could be the different baseline

characteristics in the included study populations. In

the present paper 100% of the selected sites had

deep pockets (]/6 mm, mean initial PPD 6.75 mm).

The corresponding figure in the work by Rosling et

al. [4] was 3.9 mm as a mean value and only 18�
21% of all sites had deep (]/6 mm) pockets.

One important factor in the treatment of period-

ontal disease is removal of the biofilm from the toothT
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surface [20]. It is well known that iodine has poor

ability to penetrate biofilms and that it is a major

advantage for colonizing bacteria to grow in biofilm

formations [21]. One of the abilities is the protection

from chemical products, for example PVP-iodine.

The substantivity of an antimicrobial system implies

the ability of that system to maintain adequate

antimicrobial drug levels over a sufficient period of

time. It is accepted that the amount of antimicrobial

drugs necessary to affect the residents of a biofilm is

several orders of magnitude greater than the amount

required to inhibit planktonic bacteria [20]. Another

explanation for not finding any additive effect of

iodine could be that we used too low a concentra-

tion. Quirynen et al. [6] proposed that repeated

applications of PVP-iodine at a 10% concentration

were necessary to obtain an effect. In a study by

Cargill et al. [22], it was shown that legionellae in

biofilms were 135 times more resistant to iodination

compared with microorganisms growing in a non-

organized or planktonic fashion. Furthermore, to be

effective, antimicrobials must reach their target site

and be maintained there at sufficient concentrations

long enough for their antimicrobial effect to occur.

Earlier studies have shown that the antibacterial

activity of iodine is of short duration [23,24]. In the

present study each tooth were treated for 5 min.

Iodine may also be negatively influenced by several

biological factors such as dentin matrix, type-I

collagen [25]. Earlier, Möller [24] described that

iodine was readily inactivated by organic substances

in the periodontal pocket.

The conclusions drawn from the present study are

that ultrasonic debridement is effective in infection

control of patients with severe chronic periodontitis

And that povidine-iodine does not add any clinical

benefit to the ultrasonic debridement alone under

these circumstances.
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