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Abstract 
Dental infections, which include anything from severe periodontal illnesses and abscess forms to routine tooth caries, are a major 
public health risk. This review article focuses on the pathophysiology and treatment of dental infections. A narrative review was 
conducted based on several published articles, relevant journals, and books in Google Scholar PubMed using the keywords dental 
caries, periodontal disease, gingivitis, and related diseases; we excluded duplicated information. Our review illustrated the types 
of dental infections and the proper antimicrobial drug that is suitable for this disease. Drawing from recent research findings and 
clinical evidence, we explore the spectrum of bacteria commonly associated with dental infections and their susceptibility profiles 
to various antibiotics. Emphasis is placed on understanding the mechanisms of antibiotic action and resistance in the context of 
dental pathogens, shedding light on optimal treatment regimens and potential challenges in clinical management. Additionally, 
we go over the clinical consequences of antibiotic therapy in dentistry, taking into account factors like patient selection, dose 
guidelines, and side effects. The management of dental infections through antimicrobial strategies has undergone significant 
advancements, as evidenced by this updated review. Besides the normal methods, emerging technologies such as 3D printing 
for drug delivery of antibiotics and disinfectants hold promise in enhancing treatment efficacy and patient outcomes. By leveraging 
the precision and customization afforded by 3D printing, dentistry can tailor antimicrobial interventions to individual patient needs, 
optimizing therapeutic outcomes while minimizing adverse effects.

Abbreviations: AMR = antimicrobial resistance, RC = root canal.
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1. Introduction
Dental caries, periodontal disorders, and pulpal necrosis can 
cause dental infections. These infections can seriously harm 
the oral cavity’s soft and complex structures. Pain, fever, and 
edema are frequent signs of dental diseases. The early treatment 
of infected teeth involves surgery and endodontics, followed by 
antibiotic medication.[1]

In dental practice, dentists prescribe antibiotics, especially 
during dental treatment and as a preventive measure. For 
instance, in patients with prosthetic joints, infectious endocar-
ditis, metabolic disorders like diabetes,[2] and other conditions, 
antibiotics are given to prevent acute attacks; they are also 
administered before tooth extraction.[3] There are few conditions 
in dentistry where systemic antibiotics may be used since oral 
hygiene practices, including topical antiseptics, antibiotics, and 
surgical intervention,[4] are the best ways to treat most dental 
and periodontal disorders.[5] The use of antibiotics in dentistry is 
typified by the empirical use of a limited number of short-term, 

broad-spectrum antibiotics, such as Amoxicillin, metronida-
zole, or clindamycin.[6] In dentistry, the main work is surgery 
and endodontic treatments; the dental work is the main issue, 
and antibiotics are sometimes indicated.[7] Only around 12% of 
dentists were found to give antibiotics appropriately and accu-
rately, demonstrating the need for thorough guidelines. Misuse 
and overuse of antibiotics in dentistry will lead to side effects, 
and the emergence of antimicrobial resistance (AMR) results in 
treatment failure. It may hurt a vast number of populations all 
over the world. The creation of prescription guidelines and edu-
cational programs to promote the responsible use of antibiotics 
and discourage their irrational use are necessary to prevent the 
onset of AMR.[8] Despite continuous education about essential 
antibiotic guidelines, the World Health Organization reported 
that the emergence of resistance is increasing.[9] For exam-
ple, resistance against clindamycin is increased by 46.7% for 
Amoxicillin, 39.2%, doxycycline by 25%, and metronidazole 
by 21 7%, but the combination of Amoxicillin and metroni-
dazole by 6.7% only. Misuse and overuse of antibiotics have 
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led to the development of AMR in a wide range of microor-
ganisms, which leads to the consequent inefficacy of commonly 
used antibiotics.[10] Antibiotics are often used during dental 
operations to treat prophylactic, local, focal, odontogenic, and 
non-odontogenic infections.[11] Odontogenic infections are the 
most frequent, affecting periodontal and dental structures such 
as dental caries, pericoronitis, periodontitis, pulpitis, or pulpal 
necrosis.[12] non-odontogenic infections start in extra-dental 
structures such as mucous glands, tongue, paranasal sinus, and 
sialadenitis. They can cause severe infections that can migrate to 
deep backspaces and sometimes lead to serious complications 
and death.[13]

Specific dental procedures, such as extractions, surgical peri-
odontal procedures, implant placement, re-implantation of teeth, 
endodontic procedures or surgeries, subgingival placement of 
antibiotic fibers or strips, and intraligamental local anesthetic 
injections, increase the risk of dental infection in susceptible 
patients. Antibiotic prophylaxis is required to avoid dental and 
extra-dental issues.[14] Dental infections could be cured by sur-
gical intervention; the earlier the surgical management of the 
infected tooth, the better clinical outcomes. In severe cases, sur-
gical intervention includes debridement, irrigation, and incision 
and drainage. Furthermore, in patients with signs of systemic 
involvement, administration of intravenous antibiotics accord-
ing to bacterial cultures and sensitivity is suggested.[15] Present 
guidelines indicate that antibiotics should be prescribed 2 to 3 
consecutive days after surgical treatment.[16] The surgical cut 
in the soft tissue (incise) and drain the pus as the antibiotic is 
not working in the presence of pus (this is because pus contains 
antibiotic inhibitors). A root canal (RC) can help get rid of the 
source of infection; the dentist accesses the cavity in the teeth, 
removes the diseased and infected central tissue (pulp), disin-
fects the canal using an irrigation solution, applies antibiotic 
dress in the canal, and restoration of the access cavity.[17]

Suppose the affected teeth cannot be saved. In that case, the 
dentist will extract the tooth and prescribe antibiotics after 
extraction to prevent infection (in addition to antibiotics before 
extraction, particularly in immunosuppressed patients).

However, prescribing antibiotics is not recommended if 
the infection is limited to the abscessed area (localized). If the 
patient has no systematic manifestations but the disease has 
spread to nearby teeth or jaw, the dentist will likely prescribe 
antibiotics to stop the spreading of the infection. Dentists pre-
scribe broad-spectrum antibiotics with bactericidal effects or 2 
bactericidal antibiotics in immunosuppressed patients.

Low-level laser therapy[18] and photodynamic therapy[19] are 2 
alternative antiseptic techniques. A treatment has been used to 
treat infected wounds to lessen bacterial growth and inflamma-
tion. On the other hand, photodynamic therapy has effectively 
treated localized infections, including burns, abscesses, wounds, 
and periodontal infections, as well as eliminated bacteria. Dental 
infections should be treated as soon as possible because they can 
cause severe and irreversible side effects like meningitis, thrombo-
sis, orbital abscess, osteomyelitis, brain abscess, airway obstruc-
tion, carotid sinuses, septicemia, and loss of vision.[20] It is advised 
to administer antibiotic prophylaxis before routine invasive den-
tal care surgeries. Additionally, a new challenge for collaboration 
between dentistry and medical researchers has emerged from the 
link between oral infections and myocardial/cerebral infarction.

This review illustrates types of causative microorganisms, 
types of dental infections, and appropriate antibiotics for treat-
ing dental diseases, and discusses new technology to improve 
the drug delivery of antibacterial medication by nanotechnology 
or by 3D printing systems.

2. Method
A narrative review where conducted based on several published 
articles relevant journals and books in Google Scholar PubMed 

using keywords dental caries, periodontal disease, gingivitis, and 
related disease we excluded duplicated information and articles 
that we could not access to full articles.

3. Results
Dental caries happens when bacteria convert residual sugars and 
carbohydrates in the mouth to produce acid that destroys the 
tooth enamel and its underlying dentin layer.[21] If dental decay 
is not treated promptly, it can spread from the tooth crown to 
the root. However, if caries is detected early on, they can be 
reversed--dental caries resulting from Lactobacilli, Actinomyces, 
and Streptococcus mutans.[22]

Dental caries can be treated by Amoxicillin, metronidazole, 
co-amoxiclav alone, or clindamycin alone some studies record 
the use of secnidazole as treatment of dental caries.[23] Gum dis-
ease, known as gingivitis, is brought on by plaque accumulation 
on teeth, which inflames the gums around the teeth. Bacteria are 
found in plaque naturally. Films that cling to teeth and release 
chemicals that cause gum irritation. If left untreated, bleeding, 
puffiness, and redness of the gums can develop into periodontitis.

Actinomyces, prevotella intermedia, streptococcus angino-
sus, and Campylobacter rectus are possible culprits in gingivitis. 
Amoxicillin, metronidazole, and tetracyclines (tetracycline, dox-
ycycline, or minocycline) can treat gingivitis.[24]

A dangerous gum condition called periodontitis weakens the 
bone-supporting teeth and affects soft tissue. Plague accumu-
lation results in gradual degradation if left untreated and may 
lead to tooth loss.[25] Bacteria from periodontitis can enter the 
bloodstream and damage other body parts if treatment is not 
received. In cases of periodontal disease, oral bacteria can cre-
ate ulcerated epithelium that allows the bacteria to enter the 
circulation. This can lead to temporary bacteremia, consid-
ered a concern, particularly in immunocompromised patients 
or those who wear prosthetics.[25] Porphyromonas gingivi-
tis, bacteroid forsythias, lactobacillus, prevotella intermedia, 
and fusobcreium nucleatum are a few possible bacteria that 
cause periodontitis. Oral streptococci can be seen in various 
extra-oral diseases and has recently been categorized as fas-
tidious and periodontal anaerobes.[26–28] Periodontal infections 
can be treated by Tetracyclines such as Tetracycline itself, 
Doxycycline, and Minocycline. prevotella oralis, prevotella 
melanogenic, streptococcus anginosus, Porphyromonas gingi-
valis, and Peptostreptococcus micros-caused periapical abscess. 
Treatment options for periapical abscess include erythromycin, 
Amoxicillin, and cefoxitin. Acute necrotizing ulcerative gingi-
vitis, sometimes called Vincent angina, is caused by spirochete 
borrelia vincentii, fusiform. It is an acute bacterial infection due 
to overgrowth of normal oral flora when there are disturbances 
in oral microbiota. There are 700 bacteria living in the oral cav-
ity as normal flora, most of which are anaerobic.[29] This type of 
dental infection can be treated by metronidazole or clindamycin 
or sometimes by penicillins such as penicillin V or penicillin G, 
Tetracyclines, Amoxicillin, and co-amoxiclav.[30]

3.1. Pericoronitis

Peptostreptococcus, Porphyromonas gingivalis, and fusobac-
terium species cause Pericoronitis. It is related to dental cases 
of the third molar and can be treated with Amoxicillin or 
metronidazole.

Peri-implantitis is caused by Peptostreptococcus incisors, 
fusobacteruim nucleatum, prevotella intermedia, pseudomo-
nas aeroginosa, and Staphylococcus species. It can be treated 
by surgical decontamination, including chemical (use of cit-
ric acid, ethylenediaminetetraacetic acid, hydrogen peroxide, 
saline water), or laser. Surgical treatment provides air power 
abrasion, respective surgery (implantoplasty), and regenerative 
surgery. On the other hand, non-surgical include mechanical 
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methods, antiseptic, and topical antibiotics such as tetracycline 
or doxycycline.[31]

Locally administered antibiotics alone or adjunct to surgical 
and non-surgical treatments for peri-implantitis showed favor-
able outcomes, albeit with limited evidence. The administra-
tion of systemically delivered antibiotics in combination with 
non-surgical or surgical treatments remained questionable.[32]

Endodontic (pulpitis or RC treatment) caused by 
Peptostreptococcus micros, Porphyromonas endodontalis, 
prevotella intermedia, prevotella melaninogenica, fusobacterium 
nucleatum; it can be treated (as non-surgical) by Amoxicillin or 
clindamycin or Azithromycin.[33]

Pulpitis with a periapical abscess is caused by fusarium inter-
media, Peptostreptococcus micros, canociytophaga achala-
sia, Serenoa endodontics, and streptococcus species. It can be 
treated by Amoxicillin, azithromycin, co-amoxiclav, clarithro-
mycin, Cefoxitin, clindamycin, or metronidazole.[34]

Endodontic therapy consists of a series of treatments, includ-
ing removing pulpal tissue, cleaning, shaping, obturation, and 
placing a permanent restoration for the tooth.[7]

RC treatment includes a sequence for the infected pulp of a 
tooth intended to result in the elimination of infection and the 
production of the decontaminated tooth and protection from 
future microbial invasion. RC and their associated pulp cham-
ber are the physical hollows within a tooth naturally inhabited 
by nerve tissue, blood vessels, and other cellular entities, causing 
pain. These dental procedures alleviate pain and prevent future 
infections of the RC and pulp chamber.[35]

Ludwig angina is a bacterial infection (a rare type of celluli-
tis) that affects the neck and the floor of the mouth.[36] It is not 
contagious and typically starts from an abscessed tooth; it can 
spread rapidly, causing life-threatening swelling that can affect 
the ability to breathe (this is due to edema, which makes breath-
ing difficult).

A dry socket (alveolar osteitis) can happen after dental 
extraction. When the tooth is removed, a blood clot forms in the 
socket (a hole in the bone where the tooth was). A dry socket 
happens when a blood clot moves or does not form. Without the 
clot, the bone and nerves are exposed to the oral environment, 
leading to more pain than before extraction. A dry socket can be 
painful and delay surgical site healing.[37]

A dry socket is better, which may be prevented by pre- 
administration of metronidazole rather than treated by this 
antimicrobial.[38] Although it is challenging to discover caus-
ative bacteria in dry sockets, it has been noted that anaero-
bic bacteria are primarily responsible for the formation of dry 
sockets. It has been found that Treponema denticola is known 
to be a putative microorganism in the development of peri-
odontal disease.[39]

It can be treated in the dental office by local antibacterial, 
antibiotic, antifibrinolytic agents, and steroids; the dentist also 
uses obtunding dressings such as eugenol-containing. However, 
oral antibiotics used to treat dry sockets include penicillins (such 
as penicillin V or penicillin G), clindamycin, metronidazole, and 
Tetracyclines.

Deep neck space infections, including Para pharyngeal 
abscess, peritonsillar abscess, and retropharyngeal abscess, 
commonly arise from an odontogenic or upper aerodigestive 
tract origin. Both aerobic and anaerobic bacteria may cause this 
infection.

This condition may be life-threatening if not diagnosed and 
not treated promptly, as it may lead to airway compromise and 
spread to adjacent compartments.

Treatment should include broad coverage of beta- 
lactamase-producing bacteria staphylococcus aureus; other bac-
teria include streptococcus pyogenes and viridance. Anaerobic 
gram-negative bacilli and Peptostreptococcus species also take 
part. Until culture results are obtained to help direct treatment, 
the empirical treatment includes clindamycin plus levofloxacin 
as injections because it is a life-threatening condition.[40]

For cases with a rhizogenic source of infection, use vancomy-
cin plus ampicillin-sulbactam or vancomycin plus ceftriaxone 
plus metronidazole or clindamycin plus levofloxacin.

Treatment of jaw osteomyelitis is complicated by the pres-
ence of teeth and persistent exposure to the oral environment. 
Antibiotic therapy tends to be prolonged, often for weeks or 
months. Clindamycin, Dicloxacillin, and Moxalactam have 
excellent bioavailability in bone tissue (concentration in the 
bone about 90% that in the blood). Other antibiotics with good 
penetrating activity include ciprofloxacin, clindamycin, metro-
nidazole, chloramphenicol, rifampin, and others.

Anaerobic bacteria comprise a significant part of the oral 
and dental indigenous and pathogenic flora. Anaerobic bacte-
ria in the oral cavity include: Fusobacteria, Bacteroides, eubac-
teria, propionibacterium, Actinomyces, Peptostreptococcus, 
Selenomonas, Treponema, prevotella, Porphyromonas[41] These 
anaerobic bacteria cause many infections such as pulpitis, peri-
odontal, periapical and dental abscesses, perimandubular space 
infection.

Antibiotics effective in the treatment of anaerobic infections 
include metronidazole, Meropenem, Co-amoxiclav, pipercillin- 
clavulanic acid, Ticarcillin-clavulanic acid, amoxicillin- 
sulbactam, clindamycin, chloramphenicol.[42]

Anything that creates a pathway for bacteria to the tooth or 
surrounding tissues can lead to tooth abscess. Dental caries and 
chipped or cracked teeth allow bacteria to seep into the path of 
a tooth and spread to the pulp.[43]

Periodontal disease is an infection and inflammation of tis-
sues around the teeth; as the periodontal disease progresses, the 
bacteria gain access to deeper tissues, causing abscesses. Injury 
to the teeth, like trauma, can damage the inner pulp even if there 
is no visible crack; the injury makes it susceptible to infection.[44]

A tooth abscess is a pocket of pus from a bacterial infection. 
An abscess usually looks like a red, swollen bump, boil, or pim-
ple. It affects the involved tooth, but the disease can also spread 
to the surrounding bone, neighboring teeth, or soft tissue.[45]

Dental abscesses can be treated by drainage of pus and using 
1 or more of the following antibiotics: Ampicillin-Sulbactam or 
penicillin G or co-amoxiclav plus metronidazole or Cefoxitin.[46]

Peri-implantitis is caused by peptedostreptococcus incisors, 
fusobacterium nucleatum, prevotella intermedia, pseudomonas 
aeroginosa, and staphylococcus species. This can be treated by 
surgical decontamination by laser or chemicals (citric acid, eth-
ylenediaminetetraacetic acid hydrogen peroxide, or saline).

Surgical treatment includes air power abrasion, respective 
surgery (implantoplasty), and regenerative surgery. Non-surgical 
procedures include mechanical methods, antiseptic, and topical 
antibiotics such as tetracycline or doxycycline[47] all the above 
summarized in Table 1.

3.2. The uses of nanotechnology and biomaterials for 
dental implant medication delivery

Nanostructured scaffolds and matrices aid in better con-
trolling cell differentiation in regenerative dentistry. Compared 
to traditional autologous and allogenic tissues or alloplastic 
materials, nanomaterials better mimic the natural architec-
ture and structure of teeth and generate functional tissues. 
Furthermore, some metals are used in medication complexes to 
improve transportation. Different methodologies are offered for  
biomaterial-based delivery systems, despite the fact that each 
biomaterial has pros and cons that can greatly impact compli-
cated transportation, such as solubility in physiological settings 
or dispersion in tissues. Biomaterials can prolong time contact, 
have antibacterial and anti-inflammatory properties, and even 
strengthen the effects of antibiotics for treating oral infections. 
Furthermore, these biomaterials are frequently made into inject-
able systems, gels, hydrogels, microspheres, fibers, and particu-
late complexes.[48–51]
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3.3. 3D printing designs unique drug delivery systems

The uses of 3D printing in medical devices, films, liquids, gas-
troretentive, colon, transdermal, and intrauterine drug delivery 
systems. Owing to its unique characteristics and originality, 3D 
printing is inherently capable of resolving several formulation 
and drug delivery issues, many of which are connected to med-
ications that are poorly soluble in water. The recent FDA tech-
nical advice on additive manufacturing in relation to medical 
devices and the approval of Spritam®, Laboratory Prasco S.P 
A  have sparked a great deal of research in the fields of bioen-
gineering and drug delivery systems. From the pre-clinical stage 
to first-in-human trials and on-site manufacture of bespoke 
formulations with exceptional dosage flexibility at the point of 
treatment, 3D printing technology might be effectively applied. 
The pharmaceutical manufacturing industry will undergo a 

quick transition with the adoption of new regulatory rules and 
the advent of breakthrough 3D printing machines that provide 
built-in quality and flexibility.[52]

4. Discussion
Despite the desire to reduce antibiotics in dental infections, 
antibiotics are effective in the treatment of the following den-
tal infections: acute necrotizing ulcerative gingivitis, stage III 
grade C/incisor-molar pattern periodontitis, acute periapical 
abscess, cellulitis, local or systemic spread infection, pericoro-
nitis, peri-implantitis, deep facial layers of the head and neck 
infection, Ludwig angina, anaerobic infections.[53]

Amoxicillin is a broad-spectrum penicillin that is destroyed 
by bacterial penicillin. It treats dental caries, gingivitis, periapical 

Table 1

Type of infection and treatment agent.

Type of infection Causative microorganism First-choice antibiotic
Second and third-choice 

antibiotics

Dental caries (after 
periodontal work)

Streptococcus mutans, Actinomyces species, lactobacilli. Metronidazole + Amoxicillin or Co-Amoxiclav Clindamycin

Gingivitis Campylobacter rectus, Actinomyces, prevotella intermedia, 
streptococcus anginosus

Tetracyclines (tetracycline doxycycline or 
minocycline)

Amoxicillin or metronidazole

Periodontitis Porphyromonas gingivalis, bacteroid forsythias, Actinobacillus, 
prevotella intermedia, fusobacterium nucleatum

Tetracycline Doxycycline or minocycline

Periapical abscess Peptostreptococcus micros, prevotella oralis, prevotella melano-
genic, streptococcus anginosus, Porphyromonas gingivalis

Amoxicillin or Azithromycin Cefoxitin

Acute necrotizing 
ulcerative gingivitis 
or Vincent angina

Spirochete Borrelia vincent, and gram-negative bacillus fusiformis 
fusiform

Penicillin or metronidazole Clindamycin

Pericoronitis Peptostreptococcus micros, Porphyromonas gingivalis, fusobacter 
species

Metronidazole Amoxicillin

Peri-implantitis Peptostreptococcus intros, fusobacterium nucleatum, prevotella 
intermedia, pseudomonas aeroginosa, staphylococcus species

Non-surgical include amoxicillin or metronidazole 
or tetracycline

Ciprofloxacin

Endodontists Peptostreptococcus micros, Porphyromonas endodontics, 
prevotella intermedia, prevotella melanogenic, fusobacterium 
nucleatum

Amoxicillin Clindamycin

Pulpitis with periapical 
dental abscess

Fusobacterium nucleatum, prevotella intermedia, Peptost-
reptococcus micros, capnociytophaga achalasia, Serenoa 
endodontics

Amoxicillin or Azithromycin Cefoxitin

Cellulitis Staphylococcus methicillin-resistant staphylococcus aureus,  
beta-hemolytic streptococcus group A, streptococcus pyo-
genes.One, Hemophilus species, and anaerobic bacteria such 
as fusobacteria, prevotella, Porphyromonas

Penicillin
Cephalexin
Dicloxacillin
Ceftriaxone
Cephazolin

Clindamycin

Dry socket Treponema denticola Metronidazole Azithromycin
Infected socket Due to the exposure to the jawbone, there is no involvement of 

bacteria
No antibiotic cleaning and analgesic No antibiotic but metronidazole for 

prevention
Dental abscess Bacteroides, fusobacterium, Actinomyces, Peptostreptococcus, 

Peptococcus, Porphyromonas, prevotella oralis, and melano-
genic

Ampicillin-sulbactam, amoxiclav. Penicillin G plus 
metronidazole or Cefoxitin

Clindamycin plus metronidazole

Ludwig angina The disease is usually polymicrobial, involving oral flora, both 
aerobes and anaerobes. The most common organisms are 
streptococcus, staphylococcus,peptostreptococcus, fusobacte-
rium, Bacteroides, and Actinomyces

Ampicillin-sulbactam or clindamycin Add Cefepime Meropenem or 
piperacillin-tazobactam to cover 
pseudomonas aeroginosa in 
immunosuppressed patients.

Osteomyelitis on the 
face

The prime opportunistic pathogenic species are streptococci 
and anaerobic bacteria. hematogenous osteomyelitis, there 
are staphylococci; enteric rods are the most specific bacteria 
isolated from the blood or bone

Clindamycin (given IV in first 1–2 wk)
Rifampin
Trimethoprim-sulfamethoxazole

Moxifloxacin

Deep head and neck 
space infection

Staphylococcus aureus, streptococcus pyogenes. One, strepto-
coccus variance, anaerobic gram-negative bacilli, Peptostrep-
tococcus

Parenteral clindamycin plus parenteral levoflox-
acin

–

Anaerobic infections Fusobacterium, Bacteroides, propionibacterium, Actinomyces, 
Peptostreptococcus, selenomonas, treponema, prevotella, 
Porphyromonas

Metronidazole, Meropenem, Amoxiclav,  
Piperacillin-clavulanic acid, Ticarcillin- 
clavulanic acid, amoxicillin-sulbactam,  
clindamycin, chloramphenicol, Cefoxitin

Clindamycin plus metronidazole
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abscesses, pericoronitis, endodontitis, and pulpitis with apical 
abscesses. Amoxicillin is a first-line antibiotic in dental infec-
tions and a frequently prescribed antibiotic in dental practice 
(approximately 50% of prescriptions). Some dentists prescribe 
metronidazole with Amoxicillin to cover most likely pathogens, 
particularly anaerobic microorganisms, which usually inhabit 
the oral cavity.[54]

Other dentists prefer using co-amoxiclav to broaden the spec-
trum to include penicillinase-producing bacteria. This prepara-
tion combines Amoxicillin and clavulanic acid. Clavulanic acid 
is β-lactamase inhibitor. The disadvantages of clavulanic acid are 
hepatotoxicity and that it is better to be avoided during preg-
nancy. It has been shown that all the bacteria extracted from 
odontogenic abscesses were susceptible to co-amoxiclav.[50]

Co-amoxiclav is helpful in the treatment of dental caries, den-
tal abscesses, and anaerobic infections. Other penicillins, such 
as penicillin V and penicillin G, were used in the treatment of 
Vincent angina, cellulitis, and abscesses. Ampicillin-sulbactam is 
used to treat dental abscesses and Ludwig angina. Meropenem 
plus piperacillin-tazobactam when an infection is caused by 
nasty microorganisms such as Pseudomonas aeroginosa and 
Staphylococcus aureus.[51]

The third most commonly used antibiotic is metronidazole, 
which is primarily effective against anaerobic bacteria and used 
in the treatment of dental caries (the causative microorganism 
is streptococcus mutans), gingivitis, and acute necrotizing ulcer-
ative gingivitis, pericoronitis, and dental abscess, dry or infected 
socket.[52]

Clindamycin has 2 good characteristics. First, it is effective 
against most anaerobic infections and is a good bone penetrator. 
However, the most severe and dangerous side effect of clinda-
mycin is the overgrowth of clostridium difficile bacteria, causing 
pseudomembranous colitis, a dangerous complication.

Unfortunately, there is antagonism between clindamycin and 
metronidazole as only 1 study was done by researchers,[53] but 
most researchers, such as,[53] used clindamycin with metronida-
zole to prevent dry socket and pseudomembranous colitis at the 
same time (prevent the side effect).

Clindamycin is helpful in the treatment of dental caries, 
Vincent angina, endodontitis, cellulitis, jaw osteomyelitis, den-
tal abscess, Ludwig angina, and anaerobic infections. It has been 
found that clindamycin is as effective as amoxicillin and metro-
nidazole in treating periodontitis in diabetic patients.[55]

Doxycycline (a type of tetracycline) is used in the treatment 
of gingivitis and periodontitis, and minocycline is also a type of 
tetracycline used topically during surgical work in the treatment 
of peri-implantitis.

Dentists have prescribed many Cephalosporins to treat dental 
infections in penicillin-allergic patients if the patient has not had 
severe reactions to Cephalosporins.[56] However, it is well known 
that there is a 10% cross-allergenicity between penicillins and 
Cephalosporins, which necessitates avoiding Cephalosporins to 
treat infections in patients allergic to penicillin, and it is better 
to use Azithromycin, particularly in the treatment of periapical 
abscess, dental abscess, dry socket.[57]

Cefoxitin is used to treat some dental infections when anaer-
obic bacteria are suspected. Other Cephalosporins are also used 
in dentistry, such as cephalexin, Cephazolin, and ceftriaxone. 
Cefepime is needed when the presence of pseudomonas aerogi-
nosa is suspected.

Fluoroquinolones are used in different dental diseases; for 
example, ciprofloxacin is used in treating peri-implantitis, and 
moxifloxacin is used in treating jaw osteomyelitis. Levofloxacin 
is indicated in the treatment of deep head and space infection. 
Some other antibiotics, such as rifampin, have little place in den-
tistry; it is used in the treatment of osteomyelitis of the face. 
Several studies link some types of cancer and bacterial infec-
tion,[58,59] there is association between oral cancer and the infec-
tions for that reason our review is important to surmise all these 
factors and related illness.

5. Conclusions
The most commonly used antibiotic in dental infections is 
Amoxicillin (approximately 50%); the second most com-
monly used antibiotic to treat dental infections is co-amoxiclav. 
Cephalosporins are better to avoid in penicillin-allergic patients 
because there is 10% cross-allergenicity between penicillins and 
cephalosporins due to the similarity in the primary structural 
formula (beta-lactam ring).

It has been found that combining Amoxicillin and metroni-
dazole is effective in stage I to III grade c periodontitis. Also, 
this combination is effective in the treatment of aggressive 
periodontitis.

The second combination found to be effective in dental infec-
tions is co-amoxiclav and metronidazole.

On the other hand, the combination of clindamycin and met-
ronidazole shows some antagonism, but it could be used in some 
impotent situations to prevent the dangerous pseudomembranous 
colitis resulting from the use of clindamycin. Clindamycin inhibits 
most intestinal flora’s growth, and the resistant clostridium diffi-
cle overgrows. These bacteria secrete toxins that cause narcoti-
zation to intestinal cells, leading to pseudomembranous colitis.

For empirical use of antibiotics in most dental infections, a 
combination of clindamycin and metronidazole can be used in  
penicillin-allergic patients. Most previous work agrees with this 
use, except a report from some research indicates the presence 
of drug resistance to this combination that decreases the effect. 
Besides the normal methods, emerging technologies such as 3D 
printing for drug delivery of antibiotics and disinfectants hold 
promise in enhancing treatment efficacy and patient outcomes. By 
leveraging the precision and customization afforded by 3D print-
ing, dentistry can tailor antimicrobial interventions to individual 
patient needs, optimizing therapeutic outcomes while minimizing 
adverse effects. Furthermore, the integration of nanotechnology 
and biomaterials into dental implant medication delivery rep-
resents a paradigm shift in preventive and therapeutic approaches. 
Nanotechnology enables the development of novel drug deliv-
ery systems with enhanced bioavailability and targeted delivery, 
potentially reducing the risk of infection and improving implant 
success rates. Moreover, biomaterials tailored for controlled 
release mechanisms offer prolonged and localized antimicrobial 
activity, fostering tissue regeneration and implant integration.

Clindamycin acts on bacterial protein synthesis, and metroni-
dazole acts on bacterial nucleic acid synthesis; this needs to be 
clarified in future clinical trials in dentistry.
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