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Abstract
Objective. Instrumentation of the subgingival area is aimed at removing as much as possible of the bacterial biofilm and
subgingival calculus. Since mechanical root debridement is a technically demanding procedure, antiseptics and antibiotics
delivered either locally or systemically have been used as adjunct to scaling and root-planning procedures in order to control
the subgingival biofilm and thereby enhance the treatment outcome. Our aim was to study the microbiological effect of
ultrasonic debridement with or without povidone-iodine (PVP-iodine) 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 with the use of an ultrasonic device was effective in reducing the analyzed putative periodontal bacteria. No
statistically significant difference between ultrasonic�/saline and ultrasonic�/PVP-iodine was found. Conclusions.
Ultrasonic debridement reduced the periodontal markers in patients with severe chronic periodontitis. The reduction
was selective. A concentration of 0.5% PVP-iodine did not add any anti-microbiological effect compared to ultrasonic
debridement alone.
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Introduction

Since the role of micro-organisms in the causation

and pathogenesis of periodontal disease is well

documented, therapy is directed primarily at redu-

cing the number of pathogenic micro-organisms,

however unspecifically. Several hundred recognized

species inhabit the gingival crevice [1], but it has

been shown that only a few play any significant role

in the etiology of periodontal diseases [2]. Actinoba-

cillus actinomycetemcomitans , Porphyromonas gingiva-

lis , Tannerella forsythensis , and Treponema denticola

are considered putative periodontal pathogens. The

presence of these pathogens has been suggested as

promoting an increased risk of further periodontal

tissue breakdown.

Mechanical removal of the subgingival biofilm and

calculus is considered essential for controlling peri-

odontal disease. The mechanical effect of various

subgingival debridement procedures has shown that

a wide range of approximately 5�80% of treated

roots harbor residual plaque or calculus deposits.

Scaling efficacy is reduced with increasing pocket

depth and furcation involvement, and the deeper the

pockets and furcation involvement, the more depos-

its are left behind [3]. Since thorough subgingival

scaling is a technically demanding procedure,
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applied antiseptics and antibiotics delivered either

locally or systemically have been used as adjunct to

scaling and root-planning procedures in order to

control the subgingival biofilm and thereby enhance

the treatment outcome. The results presented in the

literature, however, are inconclusive [4,5].

Povidone-iodine (PVP-iodine) is a water-soluble

combination of polyvinylpyrolidone and iodine [6].

It has a bactericidal effect and is effective against

most bacteria, including putative periodontal patho-

gens [7]. Short-term or long-term exposure to PVP-

iodine has been used in the treatment of periodontal

disease together with ultrasonics to enhance the

treatment outcome [8�11]. The effect reported in

these studies, however, was limited or inconclusive.

In a longitudinal study on ultrasonic debridement

with or without PVP-iodine by Leonhardt et al. [12],

indirect parameters such as bleeding on probing and

probing pocket depth were analyzed to evaluate the

treatment outcome.

The aim of the present study was to evaluate the

direct effect of the treatment procedures, i.e. the

microbiological effect of ultrasonic debridement

with or without PVP-iodine in the treatment of

severe chronic periodontitis.

The null hypothesis tested was that the use of

PVP-iodine in conjunction with mechanical root

debridement does not reduce/eliminate bacterial

markers 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) referred for treatment

of advanced periodontal disease and fulfilling the

inclusion criteria were recruited to the study.

Individuals with at least 1 single-rooted tooth/

quadrant with at least 1 site showing probing pocket

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

(BoP) after a period of 1 month plaque control

obtaining presence of plaque (P) 5/15% were

included. Exclusion criteria included allergy to

iodine, thyroid dysfunction, and 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 study object.

Periodontal treatment

Following the pre-examination (visit before base-

line), each subject was given information about

their periodontal condition and recommended treat-

ment. After that they received a thorough supra-

gingival scaling and were instructed to have proper

plaque control with the use of toothbrush and

interdental brushes [13]. When plaque index

5/15% was obtained, the treatment started, i.e. at

baseline. In each subject, four test sites, each

located in single rooted teeth and in different

quadrants, were selected based on having probing

pocket depth of 6 mm or greater. By means of a

sealed envelope drawing, 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, Denmark), 42 000

Hz�/subgingival 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 procedure, carried out by an

experienced dental hygienist (L.K.), was performed

in 2 quadrants (1 and 4) at the same time, and the

other week in the other two quadrants (2 and 3).

Quadrants receiving mechanical debridement were

treated under local anesthesia performed with Xylo-

cain adrenaline 2% (Astra AB, Mölndal, Sweden).

Clinical examination

Examinations of plaque score (P), probing pocket

depth (PPD), and bleeding on probing (BoP) were

performed at the pre-examination. Plaque score was

calculated as percentage surfaces positive for plaque

(presence/absence). PPD measurements were re-

corded parallel to the long axis of the tooth using a

1-mm scaled periodontal 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 conjunction with measuring

probing depth, the area was observed for presence/

absence of bleeding on probing (BoP).

In each subject, 1 single-rooted tooth/quadrant

was selected which had at least 1 approximal pocket

with 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, probing pocket depth,

bleeding on probing, probing attachment level

(PAL) using a standardized periodontal probe and

the cemento-enamel junction as a reference point.

All measurements were produced by one blinded

investigator (Å.L.). The clinical data are presented

elsewhere [12].
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Bacterial sampling

Subgingival samples (1 from the deepest site/study

tooth) for bacterial analysis were performed at base-

line, 1 week, 3 months, and 6 months for examina-

tion of the presence of 18 subgingival species. This

was done using the ‘‘checkerboard’’ DNA-DNA

hybridization methodology according to Socransky

et al. [14]. Diseased sites (1/quadrant) were isolated

with cotton rolls and supra-gingival plaque was

removed with sterile cotton pellets. One sterile paper

point/tooth (Johnson and Johnson, East Windsor,

N.J., USA) inserted to the depth of the periodontal

pocket and kept in place for 15 s was analyzed using

the checkerboard technique [15].

Checkerboard DNA-DNA hybridization

The presence and level of 18 subgingival species

were determined using the ‘‘checkerboard’’ DNA-

DNA hybridization methodology [14,15]. Briefly,

the samples were boiled for 5 min, neutralized, laid

down in lanes on nylon membranes (Roche Diag-

nostics Scandinavia AB, Bromma, Sweden) using a

MiniSlot device (Immunetics, Cambridge, Mass.,

USA) and immobilized by UV-light and incubated at

1208C over night. In a Miniblotter apparatus, 18

digoxygenenin-labeled whole genomic DNA probes

were placed in lanes vertically to the plaque samples.

After 2 h of pre-hybridization, the DNA probes were

allowed to hybridize over night at 428C. After being

stringently washed at 658C, hybrids were detected by

means of a phosphatase conjugated anti-digoxigenin

antibody and signals were visualized in a Lumi

Imager workstation.

Evaluation of the number of bacteria in the

samples was performed by comparing the obtained

signals with the signals generated by pooled standard

samples containing 106 and 105 of each of the

species. The signals were coded on a scale from 0

to 5, score 0 indicating no signal; score 1 signal-

density weaker than the one of the low standard (i.e.

B/105 bacteria); score 2 signal-density equal to the

one of the low standard (105�/bacteria); score 3

signal-density higher than the one of the low

standard but lower than that of the high standard

(�/105 but B/106 bacteria); score 4 signal-density

equal to the one of the high standard (�/�/106

bacteria); and score 5 signal-density higher than the

one of the high standard (�/106 bacteria).

The species analyzed were: P. gingivalis , Prevotella

intermedia , Prevotella nigrescens , T. forsythensis , A.

actinomycetemcomitans , Fusobacterium nucleatum ,

T. denticola , Micromonas micros , Campylobacter rectus,

Eikenella corrodens , Selenomonas noxia , Streptococcus

intermedia , Streptococcus oralis , Streptococcus sanguis ,

Streptococcus mutans , Veillonella parvula , and Actino-

myces naeslundii . All assessments were performed by

one single examiner.

Statistics

One tooth per quadrant from each individual was

used as registration site in the present study and

descriptive statistics were used for presentation of

registered data. The frequencies of positive sites

regarding the different bacterial species were statis-

tically evaluated. Chi-square tests were used to

analyze the differences between the different treat-

ment groups. The Cochran test and the McNemar

test were used to evaluate the differences between

the different follow-up periods. The Bonferroni

method was used to adjust the p-values [16].

Results

All results regarding the clinical parameters have

been reported elsewhere [12]. Ultrasonic debride-

ment with saline or PVP-iodine gave a reduction in

the number of positive individuals regarding putative

periodontal pathogens (Figures 1 and 2). Non-

periopathogens such as streptococci and A. naeslun-

dii were only influenced marginally (Figure 2).

The percentage positive individuals at the different

time intervals, from baseline, 1 week, 3 and up to 6

months are shown in Figures 1 and 2. A pronounced

trend of decrease was seen in the number of

individuals positive for the analyzed bacteria in the

teeth treated with ultrasonic�/saline and ultra-

sonic�/iodine 1 week after baseline, i.e. after ther-

apy. At 3 months, several of the analyzed species had

re-growth to almost baseline values (Figure 1). For

some species, i.e. P. gingivalis , P. nigrescens , and

T. forsythensis there was a decrease in the number of

positive individuals also at 6 months (Figure 1). No

obvious decrease could be seen after therapy for S.

oralis and S. mutans (Figure 2). After treatment with

ultrasonic�/saline, a significant difference was seen

between baseline and 6 months (p B/0.01) for

P. intermedia , between baseline and 3 months

(p B/0.05) for P. micros and between baseline and 6

months (p B/0.01) for A. naeslundii. After treatment

with ultrasonic�/saline, a significant difference was

seen between baseline and 1 week (p B/0.01), base-

line and 3 months (p B/0.01), and baseline and

6 months (p B/0.05) for T. forsythensis between

baseline and 3 months (p B/0.01) and baseline and

6 months (p B/0.05) for P. micros , and between

baseline and 6 months (p B/0.01) for A. naeslundii.

With ultrasonic�/iodine a significant difference was

seen between baseline and 6 months (p B/0.05) for V.

parvula and between baseline and 6 months

(p B/0.01) for A. naeslundii . Ultrasonic�/iodine re-

sulted in a significant difference between baseline

and 6 months (p B/0.01) for A. naeslundii and

between baseline and 3 months (p B/0.05) for M.

micros . A significant difference was seen for

T. forsythensis at 1 week, 3 months, and 6 months,

and for F. nucleatum at 3 months when comparing
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ultrasonic�/saline with saline irrigation (p B/0.05).

When comparing ultrasonic�/saline with iodine, a

significant difference was seen for P. intermedia at

3 months (p B/0.05) and for T. forsythensis at 3 and

6 months (p B/0.05). S. noxia and C. ochraea were

not presented in a figure since they occurred in few

individuals and followed the same pattern as the

others. The pattern for irrigation groups 3 and 4 was

that no obvious decrease occurred in percentage

positive individuals compared to baseline (Figures 1

and 2).

Discussion

The aim of the study was to evaluate the micro-

biological effect of ultrasonic debridement with or

without PVP-iodine in the treatment of severe

chronic periodontitis. This 6 months follow-up study
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Figure 1. Percentage positive individuals in the different treatment groups for the analyzed bacteria, n�/20 (bl�/baseline).
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showed that the addition of PVP-iodine did not

reduce/eliminate the analyzed bacterial markers

more than the ultrasonic debridement alone, there-

fore the null hypothesis is accepted.

In the present study, non-surgical periodontal

therapy performed by means of ultrasonic instru-

mentation plus the use of PVP-iodine or saline

resulted in reduction of the analyzed periodontal

pathogens. However, the reduction was selective. No

statistically significant difference was found between

the two ultrasonic groups. For various reasons, some

patients do not respond favorably to conventional

mechanical therapy alone. The use of an adjunctive

antimicrobial might benefit this subset of patients.

Earlier studies have examined the additional anti-

microbial effect of PVP-iodine in combination with

subgingival debridement [6]. In some small clinical

trials, thorough debridement along with application
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Figure 2. Percentage positive individuals in the different treatment groups for the analyzed bacteria, n�/20 (bl�/baseline).
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of PVP-iodine enhanced the effect of non-surgical

periodontal therapy [8�10]. The results from these

studies, however, suggest that the addition of certain

antimicrobials to the lavage during ultrasonic in-

strumentation were of minimal clinical benefit. In a

recent publication by Del Peloso Ribeiro [11] it was

reported that the use of PVP-iodine as an adjunct to

subgingival instrumentation did not provide addi-

tional benefits in Class II furcation defects.

An important factor in the treatment of period-

ontal disease is removal of the biofilm from the tooth

surface [17]. One of the abilities of biofilm is

protection from chemical products, for example

PVP-iodine [18]. 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 necessary to affect the residents of a

biofilm is several orders of magnitude greater than

the amount required to inhibit planktonic bacteria

[17]. Another explanation for why we could not find

any additive effect of iodine could be that a too low

concentration was used. Quirynen et al. [4] pro-

posed that a repeated application of PVP-iodine at a

10% concentration was necessary to obtain an effect.

Cargill et al. [19] have shown that legionellae in

biofilms were 135 times more resistant to iodine

compared to micro-organisms growing in a non-

organized or planktonic fashion. Recently, Slots [20]

recommended subgingival irrigation of 10% PVP-

iodine by a syringe for 5 min to control subgingival

colonization of periodontal pathogens. In the present

study, 0.5% PVP-iodine for 5 min was used.

Furthermore, to be effective, antimicrobials must

reach their target site and be maintained there at

sufficient concentrations long enough for their anti-

microbial effect to occur. Earlier studies have shown

that the antibacterial activity of iodine is of short

duration [21,22]. In the present study, each tooth

was treated for 5 min. Iodine may also be negatively

influenced by biological factors such as dentin

matrix, type-I collagen [23]. Möller [22] has stated

that iodine was readily inactivated by organic sub-

stances in endodontic infections.

Non-surgical mechanical treatment, which in-

cludes mechanical plaque control, scaling, and

root planning, is the first recommended step and

is an indispensable phase of periodontal therapy.

The outcome of periodontal treatment is based on

supra- and subgingival plaque control. This is

assured thorough oral hygiene to remove supragin-

gival plaque deposits and by meticulous scaling

during subgingival debridement. With subgingival

debridement, it is possible to reduce the amount of

bacteria [3], reduce pocket depths and improve

clinical attachment levels [24], which assures effec-

tive treatment of chronic periodontitis and long-

term stability. The clinical outcome of the present

study as presented elsewhere [12] confirms that

non-surgical treatment, performed by means of an

ultrasonic device, was effective in reducing probing

pocket depth. This is in accordance with the

published literature [25]. Conventional non-surgical

periodontal therapy consists of mechanical supra-

and subgingival tooth debridement and instruction

in self-administered oral health-care measures.

These measures are directed towards reducing the

bacterial load and altering the microbial composi-

tion towards a flora more associated with health.

The present study showed that all putative period-

ontal pathogens of the species analyzed decreased

after therapy. However, they were not completely

eliminated, not even reduced, under the detection

level. The reduction was selective, i.e. the Gram-

negative periodontopathogens, e.g. P. gingivalis ,

P. intermedia , T. forsythensis , and T. denticola were

markedly reduced, while the Gram-positive bac-

teria, such as streptococci and Actinomyces, did not

seem to be affected at all. Other studies have shown

that despite large reduction an eradication of all

bacteria seems hard to reach. Several explanations

have been presented, such as that bacteria can

reside in soft tissues [26,27] or in root surface

irregularities and dentinal tubules [28]. The me-

chanical procedures undoubtedly removed most

organisms that colonized the tooth surface. Conse-

quently, if periodontopathogenic bacteria are only

partly eliminated from the periodontal pocket, re-

growth will occur. Given the rapid multiplication

rates of bacteria it is not surprising that the majority

of the analyzed pathogens returned to almost base-

line levels at 3 months. The present study showed

that ultrasonic treatment reduced the periodontal

pathogens, while the percent positive sites with

streptococci seem unchanged, i.e. the microbial

composition was altered towards a flora associated

with healthy conditions. Following removal of the

bacterial biofilm, parts of the early colonizers,

which are primarily non-pathogenic, may be faster

in occupying the ‘‘vacant’’ habitat and thus inhibit

the establishment of pathogens. A recent study by

Rhemrev et al. [29] reported that subgingival

cleaning in itself had limited effect in actually

removing bacteria. Previous studies have shown

that re-growth of the subgingival area by micro-

organisms may occur within 2�8 weeks after

treatment [30,31]. Other data in the literature

suggest that the return to baseline total counts

might occur within 4�8 days [32]. The present

study showed that for several species the change in

the microflora is temporary, i.e. 1�3 months,

except for P. gingivalis , which was reduced at 6

months. The time needed for re-growth to reach

full pretreatment levels of the subgingival micro-

biota depends on the severity of the periodontal

disease and of the thoroughness of debridement

with subsequent supportive therapy. The fact that

the periodontal pathogens were not eliminated
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below detection level may have had an impact on

the outcome of the periodontal treatment and

should perhaps be evaluated by sampling instead

of by register plaque index and pocket depth to

determine whether the treatment was successful

or not.

Ecological niches for bacteria, other than period-

ontal pockets, within the oral cavity are unlikely to be

affected by scaling, as oral mucous membranes,

tongue dorsum, and saliva may constitute a source

for re-growth [33]. Earlier studies have shown that

supragingival plaque plays an important part in the

re-growth process [30,31,34]. Plaque development

is shown to be dependent of periodontal inflamma-

tion [35,36]. The present study had a period of

plaque control before baseline and the individuals

were followed-up regarding plaque level during the

6-month period [12].

The conclusion from the present study is that

ultrasonic debridement reduced the periodontal

markers, but did not eliminate them, in patients

with severe chronic periodontitis. A concentration of

0.5% PVP-iodine did not add any microbiological

effect to the ultrasonic debridement alone.
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