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ABSTRACT

Aim: The present study aimed to assess the use of various local drug delivery systems in the management of chronic periodontitis.

Materials and methods: A total of 60 patients aged around 30-55 years were included. The subjects who were enrolled under took a phase
| therapy that included scaling and root planing (SRP). Patients who satisfied the conditions for selection to enter the trial were assigned
randomly to three groups, with each group consisting of 20 participants as follows: group I: controlled-release drugs-chlorhexidine gel, group
IIl: metronidazole gel, group llI: tetracycline fibers. The plaque index (PI), gingival index (Gl), and periodontal pocket depth (PPD) were recorded
after 1st week as the baseline data and were recorded again after 15 days and 30 days post-baseline.

Results: The mean Gl scores were 1.32 + 0.10, 0.88 + 0.16, and 0.76 + 0.12, at baseline, 15 days, and 30 days, respectively, in group . In group
II, the mean Gl score reduced to 1.09 + 0.83 at 30 days from 1.48 + 0.27 at baseline. Likewise, in group Ill the mean Gl score reduced to 0.90 +
0.62 at 30 days from 1.38 + 0.06 at baseline. All the groups demonstrated a statistically significant difference at various intervals. The mean PI
score decreased to 0.90 + 0.78 at 15 days from 1.46 + 0.22 at baseline in group lIl. A statistically significant difference at different intervals was
seen in group Ill only. In all groups, the intergroup comparison of PPD was found to be statistically significant.

Conclusion: This study demonstrated that although thorough SRP is an effective treatment method for elimination of chronic periodontal
pockets, improved results can be obtained by adjunctive use of locally administered chlorhexidine gel, metronidazole gel, and tetracycline fibers.

Clinical significance: The use of the adjunctive local drug delivery system along with mechanical cleansing in the treatment of periodontal

pockets in chronic periodontitis is therapeutically beneficial.
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INTRODUCTION

Bacterial infection and microbial plaque start the inflammation
process in the periodontal tissues. The bacterial organisms form a
complex and highly organized biofilm in the periodontal pocket.
With continual formation, the biofilm extends subgingivally and
the patient finds it difficult to clean the deeper areas during oral
hygiene maintenance. The standard treatment choice in this
condition comprises of mechanical debridement that aims at
removal of the subgingival microorganisms and deposits, thereby
providing an even, clean, and well-matched root surface. However,
the position of the lesion and the complex root anatomy may hinder
the treatment and avoid adequate reduction of the bacterial load
in many instances.!

The common treatment option for periodontitis is scaling and
root planing (SRP). This includes elimination of supragingival and
subgingival plaque and calculus, thus restoring the healthy state of
oral tissues.? Nevertheless, the treated areas may develop regrowth
of microorganisms and so these days, pharmacological agents
are being used along with mechanical debridement procedures.’

The complete elimination of periodontal pathogens may
not be achieved by nonsurgical procedures alone due to specific
nature of the bacteria that cause periodontal diseases and their
position within the gingiva or areas that are deep and inaccessible.
The combination of nonsurgical and surgical procedures can
treat periodontal diseases. Nowadays, the combined use of
antimicrobial agents and/or host-modulating agents along with
mechanical debridement procedures is being tested as an effective
management option for periodontal diseases.*
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The local drug delivery system causes less drug resistance
and reduced overall side effects and is associated with higher
dispersion of the drug in the affected site ensuing in the complete
removal of periodontal pathogens. Several agents have been
used either individually or as an adjunct to SRP to stop additional
progression of periodontal disease. These pharmacological agents
include doxycycline, minocycline, tetracycline, metronidazole,
chlorhexidine, alendronate, and simvastatin.> The subgingival use of
antimicrobial delivery system is an extensive method that includes
various antimicrobial agents and several delivery systems that
affect the concentration and gradual maintenance of local drugs.
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Therefore, this study was done to assess the efficacy of different
local drug delivery systems in the treatment of chronic periodontitis.

MATERIALS AND METHODS

The present study was conducted in the Department of Periodontics
and the ethical approval for the study was obtained from the
Educare Institute of Dental Sciences, Kerala. A total of 60 patients
aged around 30-55 years were included based on the following
inclusion and exclusion criteria:

Inclusion Criteria

(1) Patients were with good systemic health (free from hypertension,
stroke, poorly controlled diabetes, etc.); (2) two or more teeth that
are not adjacentand have a persistent periodontal pocket (probing
depth of at least 5 mm) with bleeding or suppuration on probing
(Fig. 1).

Exclusion Criteria

(1) Tooth with furcation involvement; (2) aggressive periodontitis;
(3) use of antimicrobial therapy systemically 2 months before
entering the study; (4) known allergy to chlorhexidine, tetracycline,
or metronidazole; (5) periodontal surgeries in the past; (6) smoking;
(7) periodontal treatment done <3 months before the baseline visit.

Initial Therapy

The subjects who were enrolled undertook a phase | therapy that
included SRP performed by a solo operator (P6 Piezo electric scaler,
BONART, Taiwan, ROC; and GraceyCurrettes, Hu Freidy, Chicago, IL,
USA), after which instructions related to oral hygiene maintenance
were provided. All the patients were recalled after 1 week of phase
| therapy and assessed to approve the conditions for selection.
Patients who satisfied the conditions for selection to enter the
trial were assigned randomly to three groups, with each group
consisting of 20 participants as follows:

Group I: Controlled-release Drugs: Chlorhexidine Gel
(CHLO-SITE)

Scaling and root planing was done at baseline till an even, clean,
and hard surface was obtained as expected by the investigator. A
syringe was used to apply chlorhexidine gel (CHLO-SITE) directly
into the pocket (Fig. 2).

Group II: Metronidazole (Metrogyl) Gel

Scaling and root planing was done at baseline till an even, clean,
and hard surface was obtained as expected by the investigator.
About 1 mL of metronidazole gel was applied subgingivally to the
base of the pocket.

Group lll: Tetracycline Fibers (Periodontal Plus AB)

Scaling and root planing was done at baseline till an even, clean,
and hard surface was obtained as expected by the investigator. The
periodontal pocket was filled with tetracycline fibers (periodontal
plus AB) (Fig. 3).

At first, periodontal examination of the entire oral cavity was
performed and participants satisfying inclusion criteria undertook
SRP.The recall was considered as the baseline visit after 1 week. The
plaque index (PI), the gingival index (Gl), and periodontal pocket
depth (PPD) were noted during baseline visit (before the local drug
delivery), and these indices were rerecorded 15 and 30 days after
the local drug delivery. The preliminary periodontal treatment
included oral hygiene instructions (OHI) for plaque control, which
could be self-performed (such as, inter dental tooth brushing and
flossing), and patient motivation was also provided.

REsuLTs

The collected data were analyzed using Statistical Package for Social
Sciences (SPSS) version 20 (SPSS Inc., Chicago, IL, USA). For statistical
analysis, the ANOVA test was used to establish the significance of
the intergroup differences. A p value of less than 0.05 was taken as
statistically significant.

Table 1 and Figure 4 show the mean values of the Gl at baseline,
15 days, and 30 days. The mean Gl scores were 1.32 + 0.10, 0.88 +
0.16,and 0.76 + 0.12, at baseline, 15 days, and 30 days, respectively,
in group I. The mean Gl score reduced from 1.48 + 0.27 at baseline
to 1.09 + 0.83 at 30 days in group Il. Likewise, in group lll, the mean
Gl score decreased from 1.38 + 0.06 at baseline to 0.90 + 0.62 at
30 days. All the groups demonstrated a statistically significant
difference at various intervals.

The mean value for the Pl at baseline, 15 days, and 30 days were
as shown by Table 2 and Figure 5.In group |, there was a reduction
in the mean Pl score from 1.44 + 0.42 at baseline to 1.28 + 0.68 at
15 days. In group Il, the mean Pl score decreased from 1.38 + 0.09
at baseline to 1.10 + 0.08 at 30 days. At 15 days, the mean Pl score

Fig. 1: Measuring probing pocket depth
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Fig. 2: Placement of chlorhexidine gel
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Fig. 3: Placement of tetracycline fibers
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Fig. 4: Comparison of gingival index mean value at baseline, 15 days,
and 30 days

Table 1: Gingival index mean value comparison at baseline, 15 days, and 30 days

Groups Mean + SD Fvalue p value
Gingival index Group | Baseline 1.32+0.10 6.128 0.01

15 days 0.88+0.16
30 days 0.76 +0.12

Group Il Baseline 148 +£0.27 8.456 0.01
15 days 1.10+0.11
30 days 1.09+£0.83

Group Il Baseline 1.38 + 0.06 6.712 0.01
15 days 0.98 +£0.10
30 days 0.90 + 0.62

Table 2: Plague index mean value comparison at baseline, 15 days, and 30 days
Groups Mean + SD Fvalue p value
Plaque index Group | Baseline 1.44 +0.42 7.109 0.18

15 days 1.28 +0.68
30 days 1.31+£0.12

Group Il Baseline 1.38 £ 0.09 8.642 0.06
15 days 1.22+0.14
30 days 1.10+0.08

Group Il Baseline 1.46 +0.22 8.377 0.01
15 days 0.90 +£0.78
30 days 1.02 +0.01

decreased from 1.46 + 0.22 at baseline to 0.90 + 0.78 in group Il
A statistically significant difference at different intervals was seen
in group lll only.

There was a reduction in the mean value for PPD from
5.86 + 0.28 at baseline to 3.20 + 0.08 at 30 days in group . Likewise, a
reduction in the mean values for PPD from 5.58 +0.89 t0 3.18 +0.72
was seen in group Il, and from 5.66 + 0.68 to 3.12 + 0.30 in group
IIl. Table 3 and Figure 6 display a statistically significant difference
in intergroup comparison of all groups for PPD.

Discussion

There is strong evidence to support that thorough SRP in
combination with proper plaque control by a patient can stop

periodontitis. However, there have been few instances where
this approach can fail to arrest periodontitis because some
microorganisms may regrow in the periodontal pockets or
due to incomplete mechanical debridement. Use of adjunctive
treatments becomes necessary in such clinical conditions. Several
investigators support a minimal advantage of adjunctive use of
locally administered antimicrobials with SRP in the management
of periodontitis when compared to use of SRP alone, although
the difference has frequently not been statistically significant or
maximum clinically.5”

The frequent intake of systemic antibiotics over a long
period of time may lead to possible risks, such as development
of resistant bacterial strains, patient incompliance, and

L

282 | The Journal of Contemporary Dental Practice, Volume 21 Issue 3 (March 2020)



Local Drug Delivery Systems and Chronic Periodontitis
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Fig. 5: Comparison of plaque index mean value at baseline, 15 days,
and 30 days

Fig. 6: Comparison of periodontal pocket depth mean value at baseline,
15 days, and 30 days

Table 3: Periodontal pocket depth mean value comparison at baseline, 15 days, and 30 days

Groups Mean + SD Fvalue p value
Periodontal pocket Group | Baseline 5.86 +0.28 8.569 0.001
depth
15 days 4.10+0.11
30 days 3.20 +0.08
Group Il Baseline 5.58 +£0.89 9.268 0.001
15 days 4.69+0.18
30 days 3.18+0.72
Group I Baseline 5.66 + 0.68 8.014 0.001
15 days 4.28 +0.92
30 days 3.12+0.30

superimposed infections. Thus, the local delivery of antimicrobials
offers an important resolution to these difficulties. The increased
concentrations of the drug at the target site, minimal dosage,
and superior acceptance by patients and reduced number of
applications are the chief advantages of the local drug delivery
system.®

In our study, the mean PI score reduced significantly in the
tetracycline group. Similar results were obtained by Jeong et al.’
who demonstrated a reduced supragingival plaque score in
tetracycline fiber group and this could be ascribed to resolution of
subgingival plaque chemically by tetracycline fibers, which could
inhibit the supragingival plaque also.

We also found a statistically significant decrease in Gl
score in the tetracycline group. The results are same as those
obtained by Soares et al.'° Reduced gingival bleeding is due to
gingival inflammation control after SRP and tetracycline’s known
antimicrobial effect.

Over the past several years, it has been established that
chlorhexidine has a beneficial effect when used as an adjunct
for periodontal treatment. Chlorhexidine inhibits the microbial
proteases produced by powerful periodontal pathogens and
modifies the periodontal pocket’s microflora." It may act by
reducing the pellicle formation, changing the adherence of bacteria
to teeth, and altering the cell wall of bacteria. The events leading
to the antimicrobial effect of chlorhexidine could be an increase in
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permeability of the cell membrane, following which the cytoplasmic
macromolecules present within the cell may coagulate.'

In the present study, the PPD reduced in group Il after
metronidazole treatment. An increased inflammatory response
was demonstrated by Stelzel et al."* and Mohamed Haris et al.'* in
the gingival connective tissues that lie right below the junctional
epithelium, and this results in a reduced number of subgingival
bacteria. Griffiths et al.” showed a significantly reduced PPD after
treatment with metronidazole gel and this is in accordance with
the results obtained in our study.

The PPD score reduced significantly in the tetracycline group
in this study. Comparable reductions in PPD were obtained by
Friesen et al.'® and Perinetti et al.”” The reductions in PPD that
were obtained were due to enhanced gingival health, which
may be due to decreased edematous swelling of the gingival
margin and increased collagen content and this explains the
decreased tissue penetrability by the probe. These findings are
not same as those obtained by Drisko et al."® who did not notice
any difference.

The observations made by Banodkar and Rao' were
comparable. In addition to bacteriostatic and bactericidal activity,
tetracycline benefits in periodontal treatment include dental
surface adsorption and its ability to enhance attachment of
fibroblasts to root surface. These results were unlike those obtained
by Wilson et al.2°
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The gingival and plaque indices improved in all patients post
treatment and the results were sustained during the study. The
improvement in gingival and plaque indices and PPD was nearly
same in all the groups. All the subjects included were based on
intent to treat in this study and SRP was done at the baseline visit
for complete dentition. All patients received a complete OHI that
was provided again at every visit. These findings agree with those
found by Heasman et al.” and Jeffcoat et al.?!
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