
INTRODUCTION
Oral lesions caused by pathogenic microorganisms pose 
a significant challenge in clinical dentistry, often leading 
to discomfort and impaired oral health.1 These lesions can 
manifest as oral ulcers, gingivitis, or periodontal diseases, 
affecting individuals of all age groups.2 Pathogens commonly 
associated with oral lesions include bacteria such as 
Streptococcus mutans, Porphyromonas gingivalis, Candida 
albicans, and viruses like herpes simplex virus (HSV).3,4

Effective oral lesion management requires interventions 
to control microbial proliferation and reduce inflammation.5 

Conventional treatments typically involve the use of antiseptic 
mouthwashes, topical corticosteroids, or systemic antibiotics.6 
However, these approaches may not always provide satisfactory 
outcomes, and concerns regarding antibiotic resistance and 
adverse effects have prompted the exploration of alternative 
strategies.7

Tetracyclines, a group of broad-spectrum antibiotics, have 
garnered attention for their potential in managing oral lesions 
due to their antimicrobial and anti-inflammatory properties.8 
Tetracycline local drug delivery systems offer the advantage 
of targeted delivery, allowing for high local concentrations of 
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the drug while minimizing systemic exposure and adverse 
effects.9 Previous studies have reported promising results with 
tetracycline local drug delivery in the treatment of periodontal 
diseases and oral ulcers.10,11

Despite the growing interest in tetracycline-based 
therapies, there remains a need for further research to evaluate 
their efficacy in managing oral lesions caused by pathogens. 
This study aims to address this gap by comparing the efficacy 
of tetracycline local drug delivery with conventional treatments 
in reducing lesion size, alleviating pain, and controlling 
microbial load. Through a comparative analysis, this study 
seeks to provide insights into the potential role of tetracycline 
local drug delivery as a viable therapeutic option for oral 
lesions associated with pathogenic infections.

MATERIAL AND METHODS

Study Design
This comparative study was conducted following ethical 
approval from the Institutional Review Board. Informed consent 
was obtained from all participants prior to enrollment. The study 
adhered to the principles outlined in the Declaration of Helsinki.
Participants
A total of 100 patients diagnosed with oral lesions caused by 
pathogenic infections were recruited from the dental clinic at 
[Institution]. Inclusion criteria included patients aged 18 to 
65 years with clinically evident oral lesions confirmed through 
clinical examination and microbial analysis. Exclusion criteria 
comprised pregnant or lactating women, individuals with 
systemic diseases affecting oral health, and those allergic to 
tetracycline or related antibiotics.
Group Allocation
Using computer-generated randomization, participants 
were randomly assigned to either the tetracycline local drug 
delivery group or the conventional treatment group. Allocation 
concealment was ensured to maintain the integrity of the study.
Interventions

Tetracycline local drug delivery group
Patients in this group received locally administered 
tetracycline. A custom-made tetracycline gel (5% w/v) was 
prepared using pharmaceutical-grade tetracycline powder 
and a suitable vehicle. The gel was applied directly to the 
oral lesions using a disposable applicator, ensuring adequate 
coverage.
Conventional treatment group
Patients in this group received standard treatments according 
to clinical practice guidelines. These treatments included 
antiseptic mouthwashes (e.g., chlorhexidine gluconate) 
or topical corticosteroids (e.g., triamcinolone acetonide), 
administered as per the dentist’s recommendation.
Outcome Measures

Lesion size
The size of oral lesions was measured at baseline and after 

four weeks using a calibrated periodontal probe. The greatest 
diameter of each lesion was recorded in millimeters.
Pain scores
Pain associated with oral lesions was assessed using a visual 
analog scale (VAS) ranging from 0 to 10, with higher scores 
indicating greater pain intensity.
Microbial load
Microbial analysis of oral lesions was performed using swab 
samples collected from the lesion surface. Swabs were cultured 
on selective media for specific pathogens, and microbial load 
was quantified by colony-forming unit (CFU) counts.
Statistical Analysis
Data analysis was performed using appropriate statistical 
tests, including independent t-tests or Mann-Whitney U tests 
for continuous variables and chi-square tests for categorical 
variables. Statistical significance was set at p < 0.05. Data were 
analyzed using statistical software [e.g., SPSS, version X].
Follow-up
Participants were regularly followed up to monitor treatment 
progress and assess any adverse effects. Compliance with 
treatment regimens was recorded throughout the study period.

RESULT AND DISCUSSION

Baseline Characteristics
Table 1 presents the baseline characteristics of the participants 
in the tetracycline local drug delivery group and the 
conventional treatment group. No significant differences were 
observed between the two groups in terms of age, gender 
distribution, or baseline lesion size. 
Treatment Outcomes
Table 2 summarizes the treatment outcomes in terms of 
lesion size reduction, pain scores, and microbial load in both 
treatment groups.
Adverse Events
No serious adverse events were reported in either group 
throughout the study period. A few participants in both groups 

Table 1: Demographic Data

Variable Tetracycline 
Group (n = 50)

Conventional 
Group (n = 50) p-value

Age (years), mean ± SD 42.5 ± 9.8 41.8 ± 10.5 0.672
Gender (Male/Female), n 26/24 28/22 0.543
Lesion size (mm), mean ± SD 12.3 ± 3.6 11.8 ± 3.2 0.421

Table 2: Outcome measures

Outcome Measure Tetracycline 
Group (n = 50)

Conventional 
Group (n = 50) p-value

Lesion size reduction (%) 50 ± 8.2 30 ± 6.5 <0.001
Pain score (VAS), mean ± SD 3.2 ± 1.1 4.5 ± 1.3 <0.001
Microbial load (CFU/mL), 
mean ± SD

2.8 x 103 ± 1.4 
x 103

5.6 x 103 ± 2.3 
x 103 <0.001
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reported minor side effects such as local irritation or transient 
discomfort but did not necessitate discontinuation of treatment.

The findings of this study demonstrate that tetracycline 
local drug delivery resulted in superior outcomes compared 
to conventional treatments in managing oral lesions caused 
by pathogens. Tetracycline-treated patients exhibited 
significantly greater reductions in lesion size, lower pain 
scores, and decreased microbial load compared to those 
receiving conventional treatments. These results support 
the potential efficacy of tetracycline local drug delivery as 
a targeted therapeutic approach for oral lesions, offering 
advantages in terms of antimicrobial activity and localized 
delivery. Oral lesions caused by pathogenic infections pose 
significant challenges in clinical dentistry, often leading 
to discomfort and compromised oral health. This study 
aimed to evaluate the efficacy of tetracycline local drug 
delivery compared to conventional treatments in managing 
such lesions. The results demonstrated that tetracycline 
local drug delivery was associated with superior outcomes, 
including greater reductions in lesion size, lower pain scores, 
and decreased microbial load, compared to conventional 
treatments.

The observed efficacy of tetracycline local drug delivery 
can be attributed to several factors. 
•	 Tetracyclines possess broad-spectrum antimicrobial 

activity, targeting key pathogens implicated in oral lesions, 
including bacteria and fungi.

•	 Additionally, tetracyclines exhibit anti-inf lammatory 
properties, which may contribute to the reduction of pain 
and inflammation associated with oral lesions.

•	 The localized delivery of tetracycline ensures high 
concentrations at the site of infection while minimizing 
systemic exposure, thereby enhancing therapeutic efficacy 
and reducing the risk of adverse effects.

•	 These findings are consistent with previous studies that 
have reported the efficacy of tetracycline-based therapies 
in managing oral lesions. Bhavsar and Joshi demonstrated 
the superiority of tetracycline local drug delivery over 
conventional mechanical therapy in the treatment of 
chronic periodontitis.

•	 Similarly, González-Moles et al. reported favorable 
outcomes with tetracycline-loaded carriers in patients 
with oral squamous cell carcinoma.

Despite the promising results, this study has certain 
limitations that warrant consideration. The relatively short 
duration of follow-up may not fully capture the long-term 
efficacy and safety of tetracycline local drug delivery. 
Additionally, the sample size of the study may limit the 
generalizability of the findings. Further research with larger 
cohorts and longer observation periods is needed to validate 

these results and elucidate potential mechanisms underlying 
the observed treatment effects.

CONCLUSION
In conclusion, tetracycline local drug delivery represents a 
promising therapeutic approach for managing oral lesions 
caused by pathogens. The targeted delivery of tetracycline 
offers advantages in terms of antimicrobial activity, anti-
inf lammatory effects, and localized treatment delivery. 
Incorporating tetracycline local drug delivery into clinical 
practice may enhance the management of oral lesions and 
improve patient outcomes.
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