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e aim of periodontal treatment is to halt disease progression. 
Clinical trials indicate that meticulous scaling and root planing, in 
conjunction with a patient's proper plaque control, can arrest 

1-5periodontitis , but this therapy occasionally fails and therefore 
adjunctive forms of therapy need to be considered. Local delivery of 
antibacterial agents into periodontal pockets has been extensively 

6-14developed and investigated since the late 1970s , and many systems 
have been designed to maintain high levels of antimicrobial agents in 

15-20the crevicular fluid with minimal systemic uptake . Many clinical 
studies have been conducted to assess the value of these systems as 
adjuncts to root planing or as the sole treatment for untreated 

12-17periodontal lesions . If these systems are used as adjuncts to 
scaling and root planing, studies suggest that there is a slight 
advantage over scaling and root planing alone, although this 
difference has often been clinically minimal or statistically 
insignificant. 

A recent review summarizes the substantial clinical data that exist 
on local delivery systems in periodontics and highlights the fact that 
multiple applications are frequently suggested which still fail to show 

18significant benefits over controls . Few studies have evaluated the 
effects of local drug delivery systems on sites that responded poorly 

19.20or showed recurrence of disease after scaling and root planing . 
us, we studied the comparative efficacy of 3 periodontal local 
delivery antimicrobial systems on sites with previously unsuccessful 
mechanical therapy. is report has a study data at baseline, 6 weeks, 
3 months, and 6 months following therapy.

MATERIALS AND METHODS
Study Design
is was a parallel-design study. Patients with persistent pockets that 
did not respond favorably to scaling and root planing were 
randomized into 4 treatment groups. One group received scaling and 
root planing only, whereas the other 3 groups received scaling and 
root planing plus one of 3 antimicrobial systems adjunctively as 
described subsequently. Clinical parameters were recorded at 
baseline, 6 weeks, 3 months, and 6 months after the last treatment.

Subjects and Sites
e patients recruited for this study had been attending the 
Department of Periodontology, College of Dental Science and 
Research Centre, Ahmedabad for chronic periodontitis therapy. e 
mean age of these patients was 45±5.4 years; there were 50 patients 
total (30 females and 20 males). e distribution of these 
demographic variables was similar in that the range of age means for 
all 4 groups was between 44.3 and 46.3 years (P=0.90), and the sex 
ratio between the treatment groups was not significantly different.

Fifty subjects completed the full course of study and of the 5 subjects 
dropped out, 1 in the S group, 2 in the S+Min group, and 2 in the S+Met 
group. e participants had received quadrant scaling and root 
planing under local anesthetic, and despite mechanical treatment 
and good oral hygiene, still had deep pockets with bleeding on 
probing. 

Inclusion criteria:
1. At least 4 non-adjacent teeth with probing depth ≥5 mm.

2. Bleeding on probing. 

Exclusion criteria:
1. Sites with furcation involvement. 
2. Systemic disease or a history of systemic antimicrobial therapy 
over the past 6 months. 

Once consent was given, alginate impressions were taken and soft 
occlusal acrylic stents were fabricated for the measurement of 
attachment levels.

Clinical Measurements
At the baseline visit and at 6 weeks, 3 months, and 6 months after the 
last treatment.

Clinical parameters:
221. Plaque index ; 

232. Modified Gingival Index ; 
243. Duplicate probing depth recordings using an electronic probe  

with a controlled force of 20g; and duplicate attachment level 
recordings using the Florida Probe and occlusal stents.

Treatment Protocol
Each patient received one of the 4 treatments in this parallel-design 
trial. As described previously, for each patient, 4 sites with probing 
depths greater than 5mm which also bled on probing were treated.

ese treatment regimens are given here: 
1) scaling and root planing alone; 

2) scaling and root planing plus application of 2% minocycline gel; 
the gel application was repeated 2 weeks and 4 weeks after the first 
application; 

3) scaling and root planing plus application of 25% tetracycline 
ethylene vinyl acetate fibers; after 10 days the patient was recalled 
and the fibers were removed; and 

4) scaling and root planing as described above plus application of 
25% metronidazole gel. e application was repeated 7 days later. 

At the first postoperative visit, patients were examined for any 
adverse signs or symptoms related to these treatments.

Statistical Analysis
For each treatment group, the baseline and 6-week, 3-month, and 6-
month probing depth and attachment level data were subjected to a 
paired t test. e changes in probing depth and attachment level were 
subjected to general linear model (GLM). e Kruskal-Wallis test was 
used to compare the percentage of bleeding on probing sites between 
the groups. e plaque index and Modified Gingival Index data were 
analyzed by Wilcoxon's test for each treatment. Where there were 
significant differences, post-hoc comparisons were performed using 
multiple Mann-Whitney-U tests, and the significance level was 
corrected using the Bonferroni adjustment.

Comparative evaluation of ree 
Periodontal Local Antimicrobial erapies 

in Persistent Periodontal Pockets: A Six 
month clinical study

   Currently, several local antimicrobial delivery systems are available to periodontists. e aim of this 6 month 
        follow-up parallel study was to evaluate the efficacy of three commercially available local delivery systems as adjuncts 
to scaling and root planing in the treatment of sites with persistent periodontal lesions. Although all 3 locally applied antimicrobial systems 
seem to offer some benefit over scaling and root planing alone, a treatment regimen of scaling and root planing plus tetracycline fiber 
placement gave the greatest reduction in probing depth over the 6 months after treatment.

ABSTRACT

Original Research PaperVolume : 5 | Issue : 12 | December-2016  • ISSN No 2277 - 8179 | IF : 3.508 | IC Value : 78.46

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH308



Original Research Paper Volume : 5 | Issue : 12 | December-2016  • ISSN No 2277 - 8179 | IF : 3.508 | IC Value : 78.46

 309IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH

RESULTS
In all 4 treatment groups, probing depth decreased significantly at all 
time points compared to baseline (Table 1). Mean reduction in 
probing depth at all time intervals throughout the 6 months of the 
trial was greatest in patients who received scaling plus tetracycline 
fiber treatment, followed by S+Min group, the S+Met group, and the S 
group. A primary analysis revealed no significant interaction 
between the covariate (baseline probing depth) and the treatment 
effect. Pair-wise comparisons revealed that probing depth reduction 
was significantly greater in the S+Tet group than scaling alone at all 
time points (P<0.008). ere was also a significant improvement for 
scaling plus tetracycline fiber application over scaling and 
metronidazole at both 6 weeks and 3 months, although this did not 
remain significant at the 6-month time point.

Table 1: Probing Depth (Mean ± Standard Error of Mean)

Table 2 shows the results of attachment level changes from an 
arbitrary reference point on theocclusal stents. All treatments 
resulted in a significant attachment gain compared to baseline. (P 
>0.12).

Table 2: Clinical Attachment Level Gain (Mean ± Standard Error 
of Mean)

Table 3: Modified Gingival Index (MGI)

e Modified Gingival Index (MGI) scores decreased significantly 
after all treatments (Table 3). e bleeding on probing decreased in 
all  treatment groups. 

Table 4: Bleeding on Probing (Mean Percentage)

e greatest reduction occurred in the S+Tet group for the 6-week 
and 3-month visits, but these differences were not statistically 
significant when compared across all treatment groups (P=0.78 and 
P=0.90, respectively) (Table 4).

DISCUSSION
is study evaluated the clinical response to 3 locally delivered 
antimicrobials as adjuncts to scaling and root planing. e 
participants in this study had already been treated for chronic 
periodontal disease using quadrant scaling and root planing under 
local anesthesia and still had pockets ≥5 mm with bleeding on 
probing. At sites with persistent periodontal disease, despite 
previous mechanical therapy, adjunctive local antimicrobial 
treatment is effective.

Substantivity of an antimicrobial system implies the ability of that 
system to maintain adequate antimicrobial drug levels over a 
sufficient period of time. e sustained concentration of tetracycline 
at very high levels, greater than 1.6 mg/mL in the crevicular fluid over 
10 days25, could explain the superiority of this treatment modality. 
To be effective, antimicrobials must reach their target site and be 
maintained there at sufficient concentrations long enough for their 
antimicrobial effect to occur26. e concentration required for 
efficacy is often estimated from the minimum inhibitory 
concentration (MIC)27. ese biofilms will probably require a 
significantly higher concentration of antimicrobial to kill the 
bacteria given that Cargill et al.28 found that legionellae in biofilms 
were 135 times more resistant to iodination when compared to 
microorganisms growing in a non-organized or planktonic fashion, 
which disrupts the biofilm28-30.

A further factor in local drug delivery is that periodontal pockets are 
constantly flushed with inflammatory exudate. Goodson26 has 
estimated that the fluid in a 5mm pocket is replaced 40 times during 
one hour, which represents a very high clearance rate. Some drugs 
such as chlorhexidine can bind to the tissues of the periodontal 
pocket and can therefore establish a reservoir such that an 
equilibrium between the bound and free drug31. 

e 3 drugs tested differ substantially in their delivery mechanisms. 
Langer and Peppas32 describe 2 classes of local delivery devices, 
sustained and controlled delivery devices. e minocycline and 
metronidazole systems provide sustained delivery, with exponential 
depletion of the drug reservoir within 24 hours33,34. e clinical 
improvement after mechanical treatment should be maintained at 3 
monthly maintenance recalls. It may not be wise to use these systems 
more frequently than every 6 months because of the risk of creating 
an antimicrobial-resistant microflora. 

Following initial treatment, there is typically a marked pocket 
reduction with shrinkage occurring as inflammation reduces. It 

Treatment 
group

Baseline 6 weeks 3 months 6 months

Scaling 5.480 ± 
0.175

0.647 ± 0.118 0.873 ± 0.148 0.711 ± 0.188

Scaling + 
Minocycline  
gel

5.578 ± 
0.162

0.911 ± 0.119 1.013 ± 0.143 1.102 ± 0.159

Scaling + 
Tetracycline 
fiber

5.402 ± 
0.131

1.383 ±0.158 1.558 ± 0.152 1.380 ± 0.166

Scaling + 
Metronidazole 
gel

5.506 ± 
0.147

0.834 ± 0.153 0.913 ± 0.206 0.929 ± 0.186

Treatment 
group

Baseline 6 weeks
(p=0.121)

3 months
(p = 0.378)

6 months
(p = 0.768)

Scaling 0.292 ± 
0.075

0.547 ± 0.118 0.544 ± 0.148 0.537 ± 0.143

Scaling + 
Minocycline  
gel

0.325 ± 
0.203

0.411 ± 0.195 0.417 ± 0.143 0.573 ± 0.109

Scaling + 
Tetracycline 
fiber

0.673 ± 
0.096

0.729 ±0.115 0.728 ± 0.152 0.687 ± 0.136

Scaling + 
Metronidazole 
gel

0.404 ± 
0.147

0.543 ± 0.163 0.543 ± 0.206 0.541 ± 0.214

Treatment 
group

Baseline 6 weeks
(p=0.121)

3 months
(p = 0.378)

6 months
(p = 0.768)

Scaling 2.292 ± 
0.175

1.663 ± 0.118 1.558 ± 0.080 1.537 ± 0.153

Scaling + 
Minocycline  
gel

1.915 ± 
0.103

1.298 ± 0.095 1.417 ± 0.132 1.500 ± 0.119

Scaling + 
Tetracycline 
fiber

2.171 ± 
0.190

1.158 ±0.090 1.428 ± 0.112 1.373 ± 0.086

Scaling + 
Metronidazole 
gel

2.136 ± 
0.117

1.496 ± 0.113 1.543 ± 0.096 1.541 ± 0.135

P value 0.440 0.062 0.0692 0.352

Treatment 
group

Baseline 6 weeks
(p=0.121)

3 months
(p = 0.378)

6 months
(p = 0.768)

Scaling 92.37% 60.90% 55.75% 54.55%
Scaling + 
Minocycline  
gel

89.32% 52.38% 44.25% 52.09%

Scaling + 
Tetracycline 
fiber

91.54% 38.67% 32.15% 47.65%

Scaling + 
Metronidazole 
gel

88.58% 50.00% 47.90% 56.42%

P value 0.955 0.078 0.090 0.819



should be noted that at the 6-month visit, more than half the sites in 
this group still showed bleeding on probing and a mean probing 
depth of 4.8 mm. e members of the tetracycline group of drugs, 
such as those included in the fiber and minocycline gel formulations, 
have a potential role in reducing matrix metalloproteinase 
activity35. All 3 locally applied antimicrobial systems offer some 
benefit over scaling and root planing alone. A treatment regimen of 
scaling and root planing plus tetracycline fiber placement showed 
the greatest reduction in probing depths for the previously persistent 
periodontal lesions in the 6 months following treatment.

CONCLUSION
Although all 3 locally applied antimicrobial systems seem to offer 
some benefit over scaling and root planing alone, a treatment 
regimen of scaling and root planing plus tetracycline fiber placement 
gave the greatest reduction in probing depth over the 6 months after 
treatment.
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