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ABSTRACT
Objective: The aim of this update was to evaluate the use of local and systemic antibiotics for the treatment of periodontal 
diseases. PubMed and google scholar databases were used to search through the past 30 years of literature using selected 
search criteria “Periodontal diseases*[TW] AND (gingivitis*[TW] OR periodontitis*[TW] OR antibiotics*[TW])” to identify 
articles/book chapters discussing polymerization shrinkage and possible solutions. In total, 46 articles/book chapters met 
the criteria for inclusion in the literature review. 

Due to the accumulation of bacteria in the form of dental plaque, the tissues and bone surrounding the teeth can become 
infected leading to periodontal diseases such as gingivitis and periodontitis. The main purpose of periodontal therapy is 
to eliminate or control the undesired effects of these bacteria present in the oral cavity in the form of biofilms. The use of 
antibiotics in conjunction with mechanical instrumentation has been suggested for the successful treatment of periodontal 
diseases. 

It can be concluded that the use of antibiotics is justified in cases with rapid signs and symptoms of destruction of periodon-
tal tissues. Hence, antibiotics are suggested in cases of aggressive periodontitis, periodontal abscess, necrotizing ulcerative 
gingivitis, necrotizing ulcerative periodontitis and periodontitis that do not respond well to mechanical instrumentation alone. 
However, antibiotics may cause side effects and the bacteria may develop resistance, therefore dentists should keep in mind 
the adverse effects and benefits while prescribing antibiotics. Moreover, antibiotics should always be given as an adjunct to 
mechanical instrumentation and oral hygiene instructions to achieve successful outcome.
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INTRODUCTION
In ideal conditions, every individual wants natural 

healthy teeth throughout their life for aesthetics, form and 
function. However, due to accumulation of bacteria in the 
form of dental plaque, the tissues and bone surrounding 
the teeth can become infected which can be termed as 
periodontal disease1. (Table 1) Periodontal diseases are 
inflammatory disorders of chronic nature and can include 
gingivitis and periodontitis. Gingivitis is defined as inflam-

mation of gingiva only, while periodontitis is inflammation 
of tissues around teeth which can result in loss of sur-
rounding ligaments and alveolar bone, eventually leading 
to loss of teeth from the sockets.2,3 The main difficulty in 
managing periodontal diseases arises from the bacteria 
which are not only present in the biofilm but also pres-
ent throughout the oral cavity, thus making them almost 
impossible to eliminate.4 To prevent the loss of teeth, 
periodontal therapy is performed which aims to elimi-
nate or reduce the amount of pathogens by mechanical 
debridement.5 However, due to surface anomalies on the 
teeth and adjacent epithelium, certain bacteria may still 
remain in periodontal pockets resulting in recolonization 
and making the mechanical debridement less effective.6 
Moreover, certain individuals do not respond well to me-
chanical therapy, therefore, many dentists and microbiolo-
gists appreciate the use of antibiotics.6,7 Antibiotics help in 
reducing the amount of bacteria, thus helps in decreasing 
the inflammation of diseased tissues.8 Haffajee reported a 
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clinical study in which he found increased clinical attach-
ment gains and decrease in number of pathogens when 
treated with antibiotics as an adjunct to root surface in-
strumentation (RSI).9 Main reason for the use of antibiotics 
could have been the realization during 1970s that certain 
types of bacteria were involved in periodontal diseases.10 
Since then, the use of antibiotics became an interesting 
element of periodontal therapy.

MATERIALS AND METHODS
Electronic search of PubMed/Medline and google 

scholar databases was done. A total of 647 articles were 
evaluated and screen for parameters including periodon-
tal diseases and the use of antibiotics in relation to peri-
odontal diseases. The search was carried out using the 
following criteria “Periodontal disease*[TW] AND (Gingi-
vitis*[TW] OR Periodontitis *[TW] OR antibiotics*[TW])”. 
The studies that were duplicate, not in English language 
and not published in dental journals were excluded. Stud-
ies published between the years 1990 and 2018 that eval-
uated the periodontal diseases, there management and 
treatment strategies or reported strategies for treating 
periodontal diseases and use of antibiotics for inclusion. 
In the end, 46 articles/book chapters were included in the 
study for review (Fig.1)

ROLE OF ANTIBIOTICS
It is reported that antibiotic resistance of bacteria 

present in biofilm is 1000-1500 times greater than the bac-
teria present as pure cultures.11 Moreover, use of antibi-
otics alone for the treatment of periodontal disease can 
be insufficient, therefore, for successful results, antibiotics 
should be given in combination with RSI.9,12 According 
to the 6th consensus statement on periodontology, it can 
be suggested that systemic antibiotics should be admin-
istered on the visit in which mechanical debridement is 
completed.13,14 On the other hand, locally delivered antibi-
otics should be placed soon after RSI.10 There are several 
mechanisms by which the antibiotics affect the pathogens 
like inhibiting the cell wall synthesis, inhibiting ribosomal 
protein synthesis, suppressing DNA synthesis, inhibiting 
folic acid synthesis and altering the cell membrane per-
meability.15 Ideally, antibiotic sensitivity and culture testing 
of plaque samples should be carried out before selection 
of antibiotics.10,16 There are a variety of antibiotics which 
are used in management of periodontal diseases and they 
can be either systemically administered or locally deliv-
ered. 

SYSTEMIC VERSUS LOCAL ADMINISTRATION OF 
ANTIBIOTICS

Most common route for systemic antibiotics is 
oral administration. However, in some cases intravenous 
or intramuscular injections of antibiotics can be given. 
On the other hand, locally delivered antibiotics can be 

placed in periodontal pockets by various drug delivery 
systems. These systems may include fibers, films, strips 
and polymers (biodegradable and non-biodegradable).17 
According to Mombelli,18 systemic antibiotics are distrib-
uted throughout the body resulting in lower concentration 
in periodontal pockets but might be effective against bac-
teria that are present elsewhere in the oral cavity such as 
tongue and tonsils. Moreover, administration of systemic 
antibiotics can cause some side effects, resulting in poor 
patient compliance.18 On the other side, locally placed an-
tibiotics achieve higher concentration but are only effec-
tive against bacteria confined to that specific site. More-
over, locally placed antibiotics require minimum patient 
compliance and have negligible adverse effects.18

COMMONLY USED ANTIBIOTICS
Tetracycline: Tetracycline acts against gram pos-

itive as well as gram negative bacteria.7,19 Derivatives of 
tetracycline are also present which are doxycycline and 
minocycline and these derivates are more lipophilic, thus 
they can be administered in low doses.7 Tetracycline is a 
bacteriostatic antibiotic when administered systematically 
and acts by inhibiting protein synthesis in bacterial cell.19 
However, upon local administration of tetracycline in pock-
ets, it acts as bactericidal.7

Systemic administration: Several studies and clin-
ical trials have been carried out to show the efficiency of 
systemic administered tetracycline. Clinical studies on pa-
tients with localized aggressive periodontitis showed con-
siderable resolution of tissue inflammation and increase in 
clinical attachment when treated with tetracycline in con-
junction with RSI.20,21 However, disease recurrence can 
take place in 25% of patients with localized aggressive 
periodontitis after receiving systemic tetracycline.21 Clin-
ical Study performed by Hellden showed no significant 
difference in the outcome of chronic periodontitis when 
treated with tetracycline in combination with RSI and when 
compared with RSI only.22

Local delivery: The purpose of local delivery of an-
tibiotics is to achieve greater concentration of drug in peri-
odontal pockets compared with systemic delivery.7 More-
over, locally delivered antibiotics acts as bacteriocidal and 
can kill bacteria that are resistant to systemic antibiotics.7 
Actisite containing 12.7mg tetracycline-HCL and Atridox 
containing 10%doxycycline hyclate have been used for 
localized delivery. Multiple studies have shown positive 
effect in probing depth and clinical attachment gain when 
treated with Actisite or Atridox in combination with RSI.23,24 
Arestin is another drug consisting of 1mg minocycline and 
has also shown improvements in probing depth and at-
tachment gain when used in conjunction with RSI.25

 Penicillin/Augmentin: Penicillin is bactericidal 
against gram positive and gram negative bacteria and acts 
by inhibiting cell wall synthesis.7,26 However, penicillin can 
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be ineffective against most bacteria in periodontal pock-
ets as these bacteria produce β-Lactamase enzyme which 
destroy the β-Lactam ring of penicillin.7 To overcome the 
resistance of bacteria, Augmentin was introduced which 
consist of amoxicillin and clavulanic acid. Clavulanic acid 
is a β-lactamase inhibitor and causes β-lactamase enzyme 
to bind to it instead of amoxicillin and thus making amox-
icillin available for antimicrobial activity.7 Clinical study 
by Magnusson on patients with refractory periodontitis 
showed 2mm of attachment gains and decrease in prob-
ing depths when treated with RSI and Augmentin.27 How-
ever, use of Augmentin combined with mechanical plaque 
removal in chronic periodontitis did not demonstrate any 
additional positive results.28

Clindamycin: Clindamycin is bacteriostatic against 
gram positive and gram negative bacteria and acts by 
inhibiting protein synthesis.7 However, certain bacteria 
like Aggregatibacter actinomycetemcomitans (Aa) and 
Eikenella corrondens can be resistant to clindamycin 
therefore making it ineffective in cases of aggressive peri-
odontitis.29,30 Study performed by Gordon in 1990 showed 
increased clinical attachments and decrease probing 
depths in patients with refractory periodontitis. Moreover, 
use of clindamycin may cause adverse effects including 
pseudomembranous colitis, thus clindamycin has a limit-
ed use in periodontal treatment.7

Metronidazole: Metronidazole is bactericidal 
against gram negative bacteria and acts by suppressing 
DNA synthesis of bacteria.7 However, some bacteria like 
Fusobacterium and Aa may develop resistance.31

 Systemic: Multiple studies have shown positive 
effects of metronidazole when used as adjunct to RSI. 
Studies performed by Winkelhoff and Gusberi showed in-
crease in clinical attachment, decrease in probing depth 
and decrease bleeding on probing in patients with aggres-
sive or refractory periodontitis.32,33 

Local: Metronidazole can be delivered locally in 
periodontal pockets in the form of a gel called Elyzol con-
sisting of 25% metronidazole benzoate. Gel may be ad-
ministered in 2 visits one week apart. Griffiths performed 
a study on patients with chronic periodontitis using lo-
cally delivered metronidazole with RSI.34 Study showed 
decrease in probing depths and increase attachment 
gains. However, another clinical study performed by Riep 
showed no significant difference over root surface instru-
mentation alone when patients with chronic periodontitis 
were treated with metronidazole gel in combination with 
RSI.35

Azithromycin: Azithromycin acts against gram 
positive as well as gram negative bacteria.7 Generally, 
dosage of 250mg, once daily for 4 days may be given as 
this dosage can maintain concentration in periodontal tis-
sues for up to 10 days.7 Smith reported a clinical study in 

which 300mg of azithromycin daily for 3 days were given 
to patients with periodontal disease. Significant reduction 
in probing depths and reduced bleeding were charted af-
ter 22 weeks.36 Moreover, azithromycin was given as an 
adjunct to RSI. However, more studies are required to 
evaluate the true efficacy of azithromycin in treatment of 
periodontal diseases.

ANTIBIOTICS IN SPECIFIC PERIODONTAL DIS-
EASE

Chronic Periodontitis: It is a condition causing gin-
gival inflammation, attachment loss and bone loss and 
is characterized by pocket formation and gingival reces-
sion.3 Use of antibiotics in chronic periodontitis is not in-
dicated as the pathogens in this condition can be poorly 
defined and may cause rapid recolonization following an-
tibiotics.16 Moreover, chronic periodontitis responds well 
following RSI.37

Aggressive Periodontitis: It can be either in local-
ized or generalized form. Localized form can be charac-
terized by bone and attachment loss around molars and/
or incisors with no more than two teeth involved other 
than first molar and incisors, while generalized form is 
characterized by rapid bone loss and attachment loss in-
terproximally involving at least three teeth other than first 
molar and incisors.3 Traditionally, tetracycline 250mg, 4 
times daily for 2 weeks was prescribed in combination 
with RSI.16 However, due to tetracycline resistance of 
Aa, current regimen is metronidazole 375 or 400mg plus 
amoxicillin 250mg, 3 times daily for 1 week in combination 
with RSI.16 This current regimen may result in 97% elimi-
nation of Aa.16,38 Result of a study performed by Guerrero 
in 2005 on patients with generalized aggressive periodon-
titis showed improvements in probing depths and clinical 
attachment gains when treated with RSI combined with 
amoxicillin (500mg) and metronidazole (500mg), 3 times 
daily for 7 days.39 On the other hand, different dentists 
have different regimen for antibiotics.40 . (Table 2).

Acute Periodontal Abscess: It is characterized by 
collection of pus within the periodontal tissues.3 Use of 
antibiotics may not be suggested in cases where the pus 
can be drained via RSI or incision.16 However, when there 
is danger of systemic spreading of abscess or abscess 
is not drainable then amoxicillin 250mg or metronida-
zole 200mg, 3times daily for 5 days can be suggested.16 
Herrera performed a clinical study on patients with acute 
periodontal abscess in which one group received azyth-
romycin (500mg, once daily for 3days), while other group 
received augmentin (500mg, 3times a day for 8 days).41 
Both groups showed significant resolution in abscess and 
improvement in probing depth with decrease pathogen 
count. Necrotizing Ulcerative Gingivitis and Periodonti-
tis(NUG): Can be characterized by punched out papilla 
with pain and bleeding followed by pseudomembrane 
formation, while Necrotizing ulcerative periodontitis (NUP) 
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Table 1: Modified and taken from Wiebe.45 Adapted from 
1999 International workshop for classification of periodontal 

diseases and conditions.46

Simplified Classification of periodontal diseases and 
conditions

I. Gingival Diseases

A. Dental plaque-induced gingival diseases

B. Non-plaque-induced gingival lesions

II. Chronic Periodontitis (Slight: 1-2 mm CAL; moderate: 
3-4 mm CAL; severe: > 5 mm CAL)

A. Localized

B. Generalized (> 30% of sites are involved)

III. Aggressive Periodontitis (Slight: 1-2 mm CAL; moder-
ate: 3-4 mm CAL; Severe: > 5 mm CAL)

A. Localized

B. Generalized (> 30% of sites are involved)

IV. Periodontitis as a Manifestation of Systemic Diseases

A. Associated with hematological disorders

B. Associated with genetic disorders

C. Not otherwise specified

V. Necrotizing Periodontal Diseases

A. Necrotizing ulcerative gingivitis

B. Necrotizing ulcerative periodontitis

VI. Abscesses of the Periodontium

A. Gingival abscess

B. Periodontal abscess

C. Pericoronal abscess

VII. Periodontitis Associated With Endodontic Lesions

A. Combined periodontic-endodontic lesions

VIII. Developmental or Acquired Deformities and Condi-
tions

A. Localized tooth-related factors that modify or predispose to 
plaque-induced gingival diseases

B. Mucogingival deformities and conditions around teeth

C. Mucogingival deformities and conditions on edentulous 
ridges

D. Occlusal trauma

Table 2: Antibiotics regimen in periodontal diseases sug-
gested by Walker 10 in 2002

No. Antibiotic 
Name

Adult Dosage Duration

1 Amoxicillin/
Augmentin

250mg or 500mg
3 times daily

10 days

2 Amoxicillin
+

Metronidazole

375mg or 400mg 
amoxillicin

3 times daily
+

250mg Metronidazole
3 times daily

7 days

3 Clindamycin 300-150mg
4 times daily

14-10 
days

4 Metronidazole 250mg
3 or 4 times daily

10 days

5 Tetracycline 250mg
4 times daily

21-14 
days

CONCLUSION
The main aim of periodontal therapy should be to 

eliminate or control the undesired effects of bacteria pres-
ent in oral cavity in the form of biofilms. Therefore, me-
chanical instrumentation is required to physically disrupt 
the biofilms. Nevertheless, the bacteria have the tenden-
cy to re-colonize following mechanical therapy, therefore 
use of antibiotics can play a major role in the treatment of 
periodontal diseases. Use of antibiotics can be justified 
in cases with rapid signs and symptoms of destruction of 
periodontal tissues. Hence, antibiotics can be suggest-
ed in cases of aggressive periodontitis, periodontal ab-
scess, necrotizing ulcerative gingivitis, necrotizing ulcer-
ative periodontitis and periodontitis that do not respond 
well to RSI. However, antibiotics may cause side effects 
and the bacteria may develop resistance, therefore den-
tists should keep in mind the adverse effects and benefits 
while prescribing antibiotics. Moreover, antibiotics should 
always be given as an adjunct to RSI and oral hygiene 

Fig 1: Flowchart showing identification, screening, 
and selection of studies for this review.

can be presented as NUG with infection spreading to liga-
ments and alveolar bone resulting in bone exposure.3 After 
RSI, metronidazole 200mg, 3 times a day for 3 days can 
be prescribed.16 Resistance of microorganisms against 
antibiotics: Approximately 7-11% of commonly used an-
tibiotics are prescribed by dentists and improper use of 
antibiotics can lead to their resistance.42 Moreover, resis-
tant bacteria may pass from one individual to another via 
contact and other modes of transmission.43 Bacteria and 
other pathogens are smart and they can acquire resis-
tance against antibiotics.42 Mechanism by which the bac-
teria can evade the effects of antibiotics are inactivation of 
enzymes, alteration of the receptor sites, limiting access 
to target sites, efflux of the drug from cells, preventing ac-
tivation of drug or excessive production of target sites.15,44



Systemic And Local Delivery Of Antibiotics In Managing Periodontal Diseases: An Update

J Med Sci 2021 July;29(3):124-125 https://doi.org/10.52764/jms.21.29.3.13124

instructions to achieve successful outcome.
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