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Locally Delivered Tetracycline Fibres in the Treatment of  

Chronic Periodontitis

Research Article

ABSTRACT
Background: Chronic periodontitis is a highly prevalent and recurrent form of periodontal disease and locally delivered tetracycline fibres 

are considered to exert tremendous benefits for its treatment. 

Aim: The aim of the study was to observe the clinical results of locally delivered tetracycline fibres in the treatment of chronic periodontitis.

Materials and Methods: Patients aged 35-54 years diagnosed with chronic periodontitis of both gender fulfilling the inclusion criteria were 

selected. A sample size of 30 was calculated and total number of 60 posterior sites were selected. These sites were divided into two sets in 

a split mouth design as control sites treated with SRP alone and test sites treated with SRP plus tetracycline fibres.

Results: A combination of scaling, root planing and local drug delivery in the form of tetracycline fibres resulted in added benefits in the 

control of chronic periodontitis on the basis of the clinical findings from this study.

Conclusion: This study further adds to the evidence that tetracycline fibres as locally delivered agent are safe and effective adjunct to 

scaling and root planing, and can produce significant clinical benefits when compared to scaling and root planing alone in the treatment 

of chronic periodontitis. 
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INTRODUCTION

Chronic periodontitis is an infectious disease resulting 

from inflammation within the supporting tissues of the 

teeth characterised by progressive attachment and bone 

loss.1 It is the most common form of  periodontitis which 

is associated with an accumulation of plaque and calculus 

with  slow to moderate rates of disease progression.2 

There is growing interest in localised antimicrobial therapy 

because of the site-specific nature of periodontal infections, 

greater subgingival concentrations of antimicrobial agent, 

and reduced side-effects compared to systemic antibiotics.3 

The periodic use of local drug delivery helps to minimise 

bleeding and stabilise attachment levels, thereby reducing 

probing pocket depth.  Thus, it appears to hold sound 

promise in periodontal therapy allowing better control 

and management of periodontal diseases. Various 

locally delivered chemotherapeutic agents available are: 

tetracycline fibres (Actisite), metronidazole gel (Elyzol), 

minocycline gel and minocycline microspheres (Arestin), 

chlorhexidine chip (Perio Chip) and doxycycline hyclate 

(Atridox) to name a few.4 

Tetracycline group is among the most widely used drugs to 

treat periodontal diseases. Factors that may play a role in 

the efficacy of tetracyclines in the subgingival area include 

substantivity, whereby tetracycline strongly adsorbs to and 

then is released from tooth surfaces while retaining its 

antimicrobial activity.5 This study was performed with an 

aim to evaluate the efficacy of locally delivered tetracycline 

fibres in the treatment of chronic periodontitis.

MATERIALS AND METHODS

A non-randomised clinical trial with split mouth study 

design was used for the study. A total number of 30 subjects 

aged 35-54 years diagnosed with chronic periodontitis 

of both gender and able to follow verbal or written oral 

hygiene instructions were selected by convenience sampling 

technique  from the Periodontology and Oral Implantology 

Unit, Dental Department, National Academy of Medical 

Sciences (NAMS),  Bir Hospital.  
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Among them, patients with similar probing pocket depth 

ranging from 5 to 8 mm in two contralateral sides and 

those fulfilling all the inclusion criteria were enrolled for 

the study.  The participants were assigned into two sites 

i.e; control site [with scaling and root planing (SRP) alone] 

and test sites (SRP along with locally delivered tetracycline 

fibres). All subjects underwent periodontal examination 

by a single examiner. Probing pocket depth was recorded 

using an acrylic stent for the standardisation of readings. 

Periodontal parameters: plaque index (PI), gingival index 

(GI), and clinical attachment level (CAL) were also assessed 

and compared between control and test sites at baseline, 

two months and three months follow-up visits. 

Before embarking upon the study, ethical clearance was 

obtained from the Institutional Review Board, NAMS, 

Bir Hospital.  Patient attending the dental department of  

Bir  Hospital who consented to be part of the study were 

selected. Written informed consent was obtained from 

each participant of the study who voluntarily agreed. All 

the expenses were borne by the principal investigator. 

Armamentarium used were: mouth mirror, tweezers, 

University of North Carolina (UNC) #15 periodontal probe, 

ultrasonic scaler set, and Gracey curettes (Hu-Friedy).

Tetracycline fibres available as 2 mg of tetracycline 

impregnated  in 25 mg of collagen fibres (PerioPlus ABTM,  

Advanced Biotech Products, Chennai, India) was used.                  

RESULTS

Results of the study are summarised in Table 1 to 4 which 

show the mean scores of various periodontal parameters 

between control and test sites. 

Table 1 compares the mean plaque scores at different time 

intervals i.e. at baseline, at two months and three months 

follow-up visits. The comparison of mean difference shows 

that there was no statistically significant difference in plaque 

scores at test and control sites at the baseline as well as 

during follow-up visits.

The mean gingival scores reduced from baseline at 

subsequent follow-up visits at both control and test sites. 

However, comparison between two sites did not reveal 

any statistically significant difference highlighting that 

local delivery of tetracycline fibres along with SRP does 

not produce significant reduction in gingival index scores 

compared to SRP alone (Table 2).

As depicted in Table 3, pocket depth was same in both the 

study sites at baseline. Following treatment with SRP alone 

and SRP with tetracycline fibres, there was reduction in 

Table 1: Mean plaque scores at control and test sites (n = 60). 

Time line
Control sites
(mean ± SD)

Test sites
(mean ± SD)

Mean Diff.
95% CI

P- value
Lower Upper

At baseline 1.831 ± 0.32 1.757 ± 0.30 0.073 - 0.091 0.238 0.378

At 2 months 1.402 ± 0.53 1.281 ± 0.52 0.121 0.137 -0.153 0.381

At 3 months 1.196 ± 0.33 1.101  ± 0.39 0.095 0.094 -0.093 0.317

Table 2: Mean gingival scores at control and test sites (n = 60). 

Control sites
(mean ± SD)

Test sites
(mean ± SD)

Mean Diff.
95% CI

P- value
Lower Upper

At baseline 1.885 ± 0.440 1.841 ± 0.45 0.044 -0.186 0.274 0.704

At 2 months 1.457 ± 0.410 1.410 ± 0.40 0.047 - 0.164 0.258 0.658

At 3 months 1.150 ± 0.45 1.089  ± 0.47 0.060 - 0.179 0.300 0.617

Table 3: Probing pocket depth (in mm) at control and test sites (n = 60). 

Control sites
(mean ± SD)

Test sites
(mean ± SD)

Mean Diff.
95% CI

P- value
Lower Upper

At baseline 6.33 ± 0.711 6.33 ± 0.71 0 -0.368 0.368 1.00

At 2 months 5.23  ± 0.77 4.43 ± 0.85 0.800 0.378 1.222 <0.001

 At 3 months 4.83  ± 0.69 4.07 ±  0.64 0.767 0.420 1.113 <0.001

Figure 1 : Tetracycline fibres (PerioPlus ABTM).
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pocket depth.  However, this reduction was significantly 

higher (p value <0.001) at test sites compared to control sites.

The CAL scores at control and test sites were not significantly 

different at the baseline level (p value = 0.06).  However, 

in the follow-up visits at 2 and 3 months, the reduction in 

CAL was significantly higher at test sites (P<0.001). This 

indicates that efficacy of locally delivered tetracycline fibres  

and  SRP  is more compared to SRP alone in reduction of 

clinical attachment loss in patients suffering from chronic 

periodontitis. 

DISCUSSION

The localised therapeutic intervention provides long-term 

retention of highly concentrated drug within target tissue 

after local delivery. It produces constant and prolonged 

concentration of the agent in local area. Potential therapeutic 

advantages of local drug delivery approach have been 

claimed to be several fold. 

Tetracycline fibre first introduced into clinical practice in 

1970s are bacteriostatic in action and hence are effective 

against rapidly multiplying bacteria. The proven efficacy 

of this group of drugs in the management of periodontal 

disease may be related not only to their antibacterial action 

but to a number of additional benefits that have been 

recently identified. These include collagenase inhibition, 

anti-inflammatory actions, inhibition of bone resorption 

and their ability to promote the attachment of fibroblasts 

to root surfaces. Consequently, tetracyclines have also been 

used as an adjunct to bone grafting in periodontal defects, 

and as agents for conditioning root surfaces to enhance the 

regeneration of periodontal tissues.6 

In the present study, there was higher percentage reduction 

in plaque scores at test sites compared to control sites 

during the subsequent follow-up visits. These results are 

in accordance with the results of the studies conducted by 

Lindhe et al7 and Friesen et al8 who also found lower level of 

PI scores in their study compared to baseline. This could also 

be due to a greater attention to oral hygiene practice by all 

selected participants throughout the study. 

Similarly, GI also showed significant reduction in scores 

from baseline to three months for both treatment groups 

as observed by Goodson et al9 and Minabe et al.10 Radvar 

et al11 found 80% reduction in sites that bled on probing 

during the course of their study. Adjunctive fibre therapy 

was significantly better in reducing GI than SRP alone at 

one, three, and six months as observed by Newman et al.12 

Flemmig et al13 also found significantly lower scores for GI 

at six months.  

In the present study, intra-group observation showed highly 

significant (P<0.001) reduction in probing pocket depth from 

baseline to three months in both groups in consistent with 

the study conducted by Vandekerckhove et al,14  Kinane et 

al,15 and Gonçalves et al.16 Current  study was in accordance 

with Vandekerckhove et al14 where an analysed  data  from all 

sites indicated significant decrease in probing pocket depth.  

A significant gain in clinical attachment level was also 

obtained from baseline to three months in both the treated 

sites (P<0.001),  differences observed were similar to that of 

Goodson et al,9 Minabe et al,10 Newman et al,12 and Radvar 

et al.11 Minabe et al10 found gain of clinical attachment  level 

of  around  2 mm and suggested that the local application of  

antibiotic using  local drug delivery in combination with root 

debridement may contribute to gain in clinical attachment 

level. 

Gain in clinical attachment level were more in test than 

in control group as reported by Sinha et al,17  similar to 

present study. Gain in clinical attachment level could be 

attributed to anti-collagenolytic property of tetracyclines 

and an enhancement of collagen synthesis and their ability 

to promote an attachment of fibroblasts to root surfaces.18-22

Tonetti et al23 reviewed the development over the last 20 years 

of the evidence supporting  clinical application of controlled 

delivery device for the treatment of human  periodontitis.  

The study concluded that combination of tetracycline fibres 

with mechanical debridement represents a documented 

treatment alternative, the application of which may offer 

clinical benefits to many patients which was in accordance to 

the findings of present study.

CONCLUSION

Within the limits of this study, this study further adds to 

the evidence that tetracycline fibres as locally delivered agent  

are safe and effective adjunct to scaling and root planing, 
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Table 4: Clinical attachment level at control and test sites (n = 60). 

Control sites
(mean ± SD)

Test sites
(mean ± SD)

Mean Diff.
95% CI

P- value
Lower Upper

At baseline 6.30 ± 0.83 6.67 ± 0.60 - 0.367 -0.744 0.011 0.06

At 2 months 5.90 ± 0.66 5.07 ± 0.90 0.833 0.423 1.244 <0.001

At 3 months 5.57 ± 0.67 4.63 ± 0.66 0.933 0.585 1.282 <0.001
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and can produce significant clinical benefits compared to 

scaling and root  planing  alone for the treatment of chronic 

periodontitis.  

Though the local drug delivery system used in the study is 

safe and effective treatment modality, further longitudinal 

studies utilising larger sample size and even encompassing  

the analysis of microbiological and radiographic parameters 

are recommended for supporting the findings of this study.
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