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A R T I C L E  I N F O A B S T R A C T

______

1. INTRODUCTION

Antibiotic prophylaxis plays a key role in preventing
inflammatory processes of odontogenic and systemic
infections. However, it has become a controversial topic
since from 2006 it was shown that between 10 and 12% of
prescribed antibiotics were for dental use [1] and not all
dental procedures have the same risk of bacterial infection,
since it is conditioned by the type of wound and the
pathology of the patient [2]. Nowadays, the use of antibiotic
prophylaxis in dentistry has been strongly debated. Within
the field of dentistry, a greater number of discrepancies have
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Background: Antibiotic prophylaxis has become a controversial topic in the field of dentistry
and their usage has been strongly debated. In oral surgery, the controversy arises in healthy
patients as the inappropriate use of antibiotics is becoming a major concern in our society.
The purpose of this study is thus, to evaluate the efficacy of antibiotic prophylaxis in
preventing postoperative complications in oral surgery.
Material and Methods: An electronic search in the Cochrane Library, PubMed (MEDLINE)
and Science Direct data- bases was conducted between September 2019 and November 2019
by two observers. Eleven studies qualified for the systematic review.
Results: Results suggest that the usage of amoxicillin in combination with clavulanic acid as
antibiotic prophylaxis in oral surgery should not be considered as the adverse reactions are
too high. In the other hand, amoxicillin is a safe option in antimicrobial prophylaxis in oral
surgery. However, Gastrointestinal disturbances accounted for a significant proportion of the
adverse reactions recorded for all antibiotics examined, special consideration is needed in
the administration of antibiotic prophylaxis in patients with gastrointestinal problems.
Conclusions: The usage of prophylactic antibiotic therapy in oral surgery is not effective and
doesn´t improve the overall results of the surgical intervention.
Keywords: antibiotic prophylaxis; oral surgery; third Molar; meta-analysis; adverse effects;
amoxicillin; amoxicillin–potassium clavulanate combination.
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been observed when establishing antibiotic prophylaxis or
not in oral surgery. Some studies on third molar extractions,
indicate that there were statistically significant differences in
those groups that were prescribed 5-day postoperative or
single dose preoperative antibiotic prophylaxis with a dose
of 2gr / 125mg amoxicillin / clavulanic acid than those in
placebo groups, with a decrease in both inflammatory and
intra and post-operative infections [3].
The controversy arises because prophylactic antibiotic
therapy is usually not indicated in healthy patients, and the
inappropriate use of antibiotics contributes to the
development of antibiotic resistance.
Although beta-lactams antibiotics have become the
prophylactic antibiotics par excellence, for allergic patients
the antibiotic of choice is clindamycin. It has a greater range
of action than penicillin and other beta-lactams antibiotics,
especially in dentoalveolar infections because one of the
main advantages of clindamycin is the stimulation of the
immune system. [4] On the other hand, it involves greater
penetration at the bone level compared to other antibiotics
[5, 6]. Although it is considered the ideal antimicrobial in the
treatment of acute dentoalveolar abscesses, it is not used in
odontogenic abscesses because it causes pseudomembranous
colitis [7].
The extraction of the third molar, despite being the most
common intervention in oral surgery, no studies have been
found that providestandardized protocols for the clinician in
the use of antibiotic prophylaxis.
The purpose of this study is thus, to evaluate the efficacy of
antibiotic prophylaxis in preventing postoperative
complications such as: fever, swelling, pain, and wound
infection.

2. MATERIAL AND METHODS
This systematic review follows the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
declaration. (8)An electronic search in the Cochrane Library,
PubMed (MEDLINE) and ScienceDirect data- bases was
conducted between September 2019 and November 2019.
The designed search strategy was:
Pubmed: (tooth[MeSH Terms]) AND bacterial
infections[MeSH Terms])) OR periapical abscesses[MeSH
Terms]) OR periodontal abscess[MeSH Terms]) OR
infection control, dental[MeSH Terms]) OR
pericoronitis[MeSH Terms]) OR odontogenic
infections[Title/Abstract]) AND anti-bacterial agents[MeSH
Terms]
Scopus: (tooth[MeSH Terms]) AND bacterial
infections[MeSH Terms])) OR periapical abscesses[MeSH
Terms]) OR infection control, dental[MeSH Terms]) OR
pericoronitis[MeSH Terms]) OR odontogenic
infections[Title/Abstract]) AND anti-bacterial agents[MeSH
Terms]
Cochrane: (tooth AND bacterial infections) OR periapical
abscesses OR periodontal abscess OR infection control,

dental OR pericoronitis OR odontogenic infections AND
anti-bacterial agents
PICO Question
The (Participant, Intervention, Comparison, Outcome) PICO
question of this study was “Are prophylactic antibiotic
therapy effective at infections and adverse reactions in
patients without uncontrolled systemic diseases” ?.
In addition, a manual search was performed in the following
journals: In addition, a manual search of the studies
published in the last 10 years was carried out in the
following journals: Research Journal of Pharmaceutical,
Biological and Chemical Sciences, Oral Surgery, Oral
Medicine, Oral Pathology and Oral Radiology, Journal of
Oral and Maxillofacial Surgery, Antimicrobial Agents and
Chemotherapy, British Journal of Oral and Maxillofacial
Surgery, Medicina Oral Patologia Oral y Cirugia Bucal
for identify possible eligible items not included in the
electronic search.
Study Selection
Two independent examiners (A.C.C. and B.G.X.) selected
the articles according to the inclusion criteria. A third
reviewer (J.L.Q.) resolved any discrepancies.
A Cohen kappa for each database was calculated to
determine the interrater reliability.
After the review of the title, the summary was read and
finally those articles that after the evaluation of the full text
did not meet the pre-established inclusion criteria were
excluded.
The following inclusion criteria were used in the
presentstudy was randomized clinical trials, performed on
humans and published within the last 10 years (2009–2019).
No language restriction was applied. The exclusion criteria
were nonhuman studies, prospective or retrospective cohort
studies, and cross-sectional studies review articles, case
series, case reports, and studies based on surveys or expert
opinions. The selected articles were classified into different
levels of evidence with the Scottish Intercollegiate
Guidelines Network (SIGN)(9). Moreover, the risks of bias
of randomized clinical trials were independently assessed
using the Cochrane Tool RoB 2. [10] The characteristics
collected from the studies in order to perform a qualitative
analysis were based on the type of antibiotics, dose and
duration, post-operative outcome, follow-up, number of
infections reported, and adverse outcomes related to
antibiotic use.

3. RESULTS
The flowchart according to Preferred Reporting Items for
Systematic Reviews and Meta-Analyses guidelines is
provided in Figure 1.
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Fig 1: A flowchart of articles according to Preferred Reporting Items
for Systematic Reviews and Meta-Analyses guidelines.

Description and selection of studies
The search in the three electronic databases obtained a total
of 450 studies. After evaluating the articles according to the
inclusion and exclusion criteria and eliminating duplicates,
the full text of 30 studies was analyzed. The Cohen kappa
was 1 for the Cochrane Library, 0.78 for PubMed, and 0.84
for Scopus. After reading the complete articles, 18 of them
were excluded [11-28].
Finally, 11 articles were chosen to be included in this
systematic review: 11 randomized clinical trials [29-39] with
three of them in split mouth design.
Concretely, the clinical articles were grouped into a table
recording type of antibiotic, dose and duration, sample size,
postoperative outcome, follow-up, number the cases with
infections and adverse outcomes.

Table 1: Studies selection and level of evidence SIGN
Author Year Type of

study
SampleSiz

e
Protocols SIGN Grade of

recomme
ndation

Luances
-Rey et
al. (29)

2010 RCT 160 Twoamoxicill in
different protocols

1++ A

Siddiqi
et al.
(30)

2010 RCT,
Split

mouth

100 Amoxicillin VS.
Placebo

1- B

Bezerra
et al.
(31)

2011 RCT,
Split

mouth

800 Amoxicillin VS.
Placebo

1+ A

L-
Cedrun

et al.
(32)

2011 RCT 123 Two amoxicillin
different protocols

VS. Placebo

1++ A

Pasupat
hy et al.

(33)

2011 RCT 89 Amoxicillin VS.
Metronidazole VS.

Placebo

1- B

Bortoluz
zi et al.

(34)

2013 RCT 50 Two amoxicillin
different protocols

VS. Placebo

1++ A

Arteagoi
tia et al.

(35)

2015 RCT 118 Amoxicillin VS.
Placebo

1+ A

Milani
et al.
(36)

2015 RCT 80 Two different routes
of amoxicillin VS.

Placebo

1- B

Xue et
al. (37)

2015 RCT,
Split

mouth

207 Amoxicillin VS.
Placebo

1- B

Kenevic
k et al.

(38)

2018 RCT 400 Amoxicillin VS.
Placebo

2++ C

Risk of bias assessment
The results of the risks of bias assessment are shown
in figures 2 and 3. Selection bias were assessed as low in the
studies in the random sequence generation by 7 studies [29-
31, 33-35, 37] but 1 study [32], due to inadequate evaluation
of the randomization describe high risk of bias.
Nevertheless, due to the allocation concealment only five
studies describe low risk of bias [29-31, 34, 37], meanwhile
Kenevick et al [39], Milani et al [36] and Pasupathy et al
[33] displayed high risk.
For detection bias, only 2 studies [33, 39] showed high risks

due to the impossibility from the examiners of describing the
blinding of the participants and outcome assessment.
The attrition bias was the worst parameter assessed as high
risk with 6 studies [31,39,38,33,30,37]. Three studies
[39,30,37] showed high risk of reporting bias. Other risks of
bias were considered high or unclear in nine studies. Overall,
all included studies were at high risk of bias for at least one
domain (table 2).
In our evaluation, it was included a total of 11 studies with
1456 patients. The parameters evaluated were swelling,
edema, alveolitis, infection, inflammation and pain. Three of
the studies were split-mouth clinical trial, [30, 31, 37] but
only Xue et al. described adverse reactions such
gastrointestinal infections with at least 10 days of follow up.
Two studies evaluate 2 different antibiotic options like
metronidazole 800mg [33], clindamycin  300mg [37]. In the
amoxicillin group, 4 studies did not refer any case of
infection [31, 32, 34, 39], meanwhile the placebo group
expressed infection in all the studies except in the Kenevick
et al [39] in a pericoronal infection.

4. DISCUSSION
Summary of evidence
This systematic review was meant to focus on the efficiency
of the antibiotic prophylaxis in oral surgery procedures. Our
review showed, that many variables influence in the
effectiveness of the antibiotic.
Regarding the doses, 5 studies prescribed 2gr of amoxicillin
before the surgical intervention [29, 32, 34, 35, 38]. These
studies registered a mean of 8’3% of infection in the study
group. Moreover, Arteogoitia et al., also evaluated cases of
adverse reactions with a 20% of the cases.
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Table 2: Studies Included in this Systematic Review

Author Year Antibiotics: Sample size Postoperative Follow-up Number of cases
reporting

Adverse outcomes related
to antibiotic use

Dose and duration outcomes appointments with infections
Luances-Rey
et al 2010

Group 1: 2 g AMX 1 hour
before surgery and 1 g AMX
6 hours after surgery.

160 Alveolitis 1 week Group 1: 3/50 No adverse reactions reported

Group 2: 1 g of AMX 6 h
after surgery followed by 1 g
AMX every 8 hour for 4 days.

Surgical infection Group 2: 4/75

(SameTablets using Placebo) Nº of analgesic needed

Subjective pain scale

Post-surgical
inflammation

Consistency of diet

Temperature

Millimeters of mouth
opening loss

Siddiqi et al
2010

Group 1: First visit: Oral
AMX 1g at 1h preoperative;
second visit (3 weeks later)
placebo 1 g at 1 hour before
surgery, or vice versa.

95 Pain 3 days AMX and placebo: 1 No adverse reactions reported

Group 2: first visit: oral AMX
1g at 1 hour preoperative and
AMX 500mg 8 hourly for 2
days after surgery: second
visit (3 weeks later) placebo
under the same regimen or
vice versa.

Swelling 1 week AMX no placebo: 1

Infection 2 weeks Placebo no AMX: 3

Trismus No infection: 90

Temperature rising

Bezerra et al
2011

Group E: AMX two 500mg
capsules 1h before surgery

34 Soft tissue edema pain 3 Days AMX and placebo: 0 No adverse reactions reported

Group C: placebo (Starch)
Two 500mg capsules before
surgery

Limitation of mouth
opening

1 week AMX no placebo: 1

Presence of purulent
secretion

2 weeks Placebo no AMX: 4

Alveolitis No infection: 29

L-Cedrun et al
2011

Group A: AMX 500mg
(Clamoxyl) 4 tablets 2h before
surgery

123 Pain 4 weeks Group A: 0/39 Group A: 7/39

Group B: Placebo Wound infection Group B: 5/40 Group B: 4/40

Group C: AMX 500mg three
times a day for 5 days

Trismus Group C: 0/44 Group C: 6/44

Temperature rising

Intra- and extraoral
swelling

Swelling

Dysphagia

Side effects

Pasupathy et
al 2011

E1: oral AMX 1g at 1h before
surgery

89 Increase in body
temperature

7 days E1: 2/31 No adverse reactions reported

E2: oral metronidazole 800mg
at 1h before surgery

Purulent discharge from
the wounds

E2: 0/29

C: Placebo C: 3/29
Bortoluzzi et
al 2013

Group 1 (G1) included a
prophylactic dose of 2 g of
amoxicillin and 8 mg of
dexamethasone.

50 Alveolar osteitis 5 days G1: 0/ 12 No adverse reactions reported
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Group 2 (G2) included a
prophylactic dose of 2 g of
amoxicillin and 8 mg  of
placebo.

Alveolar infection G2: 1/12

Group 3 (G3) included a
prophylactic dose of 8 mg of
dexamethasone and 2 g of
placebo.

Pain G3: 1/14

Group 4 (G4) placebo. Trismus G4: 1/12

Edema
Arteagoitia et
al 2015

Group EG: 2 g AMX/125 mg
CLA at 2 hours before
surgery; postoperatively twice
a day for 4 days.

118 Pain 1week Group EG: 2/60 Group EG: 12/60

Group CG: Placebo Edema Up to 8 weeks Group CG: 5/58 Group CG: 1/58
Mouth opening

Abscess

Alveolitis

Dehiscence

Milani et al
2015

Group 1 (G1), amoxicillin (1
g) 1 h before surgery + 500
mg 1/8 h for 7 days.

80 Mouth opening Baseline Group 1: 1/30 No adverse reactions reported

Group 2 (G2), 1-g amoxicillin
1 h before surgery plus
placebo, with identical
appearance to G1, 1/8 h for 7
days.

Facial edema and 4 days Group 2: 3/30

Group 3 (G3), placebo 1 h
before surgery and 500 mg
8/8 h for 7 days.

Pain 7 days Group 3: 0/20

Body temperature

Lymphadenopathy

Dysphagia

Infection

Xue et al 2015 Group 1:  amoxicillin (or
clindamycin) was given
(antibiotic group)  one hour
before operation

207 Alveolar osteitis 2 days Group 1: 6/192 Group 1: 4 Gastrointestinal
reaction

until 3 days postoperatively. Surgical wound infection 10 days Group 2: 8/192 Group 2: None

Group 2:  placebo was given
(placebo group) at the same
time.

Peribuccal infection

Infection of the anterior
isthmus of fauces

Bleeding

Ulcers

Fever

Gastrointestinal reaction

Kenevick et al
2018

Group 1: No pericoronal
inflammation, 2 g AMX 1
hour before surgery

400 Swelling 1 day G1: 0/ 100 No adverse reactions reported

Group 2: No pericoronal
inflammation, placebo 1 hour
before surgery

Alveolar osteitis 7 days G2: 0/100

Group 3: Pericoronal
inflammation, 2 g AMX 1
hour before surgery

Infection G3: 0/100

Group 4: Pericoronal
Inflammation, placebo 1 hour
before surgery

Limited mouth opening G4: 0/100

Pain

Bleeding

Increased body
temperature
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Table 3: A list of articles excluded and the reasons for exclusion

Author Exclusion criteria

Chardin et al (11)
This publication did not evaluate antibiotic
prophylaxis

Al Nawas et al (12)
This publication did not evaluate antibiotic
prophylaxis

Majectic et al (13)
This publication did not evaluate antibiotic
prophylaxis

Cachovan et al (14)
This publication did not evaluate antibiotic
prophylaxis

Sisalli et al (15) Lettertothe editor

Sobotkka et al (16)
This publication did not evaluate antibiotic
prophylaxis

Rui figueiredo et al (17)
This publication only evaluated bacteriological
parameters

Lee et al (18)
This publication evaluated different surgical
techniques.

Iglesias Martin et al (19)
Subjective postoperative follow- up (phone
calls...)

Igoumenkis et al (20)
This publication did not evaluate antibiotic
prophylaxis

Zirk et al (21)
This publication did not evaluate antibiotic
prophylaxis

Bali et al (22)
This publication did not evaluate antibiotic
prophylaxis

Bramaih et al (23)
Subjective postoperative follow-up (life quality
questionnaire)

Adde et al (24) Subjective postoperative follow-up (phone calls...)

Durall et al (25)
This publication evaluated the interaction of the
Chlorhexidine and amoxicilin.

Crincoli et al (26)
This publication evaluated different administration
of the antibiotic.

Monaco et al (27) No Randomised Clinical Trial.

Kumari et al (28)
This publication evaluated different surgical
techniques.

Natarajan et al (29)
This publication did not evaluate antibiotic
prophylaxis only postoperative

Fig 2: 'Risk of bias' summary: review authors' judgements about each
risk of bias item for each included study

Fig 3: Risk of bias' graph: review authors' judgements about each risk
of bias item presented as percentages across all included studies

These could be explained by the usage of amoxicillinin
combination with clavulanic. Clavulanic acid is a beta
lactamase inhibitor that has a strong bactericidal effect when
used in combination with amoxicillin. Systemic circulation
of the amoxicillin/clavulanic acid exhibits a good
permeation and it reaches the antibacterial concentrations in
bone, middle ear, peritoneum and synovial fluid [39]
Amoxicillin + clavulanic acid had an overall (71.2/million
prescriptions) and serious (51.4/million prescriptions) ADR
rate >3 times that of amoxicillin. [40] The main adverse
reactions are gastrointestinal, hepatobiliary and skin
affections. Four studies described the prescription of 1 gr of
amoxicillin 1 hour before. [30, 31, 33, 36]. The percentage
of infection cases with amoxicillin were between 2.1- 10%.
These studies proved that the use of amoxicillin is a safe
option in antimicrobial prophylaxis as a non-adverse
outcome were registered [40, 41]. As a last type of dosage,
Xue et al. [37] prescribed a 500mg of amoxicillin 1 hour
before and the alternative drug used in cases of allergic
patients is a single dose of clindamycin 300mg.
Clindamycin had the highest fatal adverse reactions rate
(2.9/million prescriptions). [40] Nearly all fatal reactions
were related to Clostridiodes difficile infection. Furthermore,
most of the nonfatal clindamycin adverse reactions
registered were pruritus and allergic rashes.
It should also be noted that gastrointestinal disturbances
make for a significant proportion of the adverse reactions
recorded for all antibiotics examined. Clindamycin had the
highest rate of gastrointestinal disturbance reactions
reported, followed by clarithromycin, metronidazole, and
erythromycin and the most frequent gastrointestinal
disturbances reported for all antibiotics were nausea and
diarrhea [41].
Limitations
This study has several limitations. Not all studies evaluated
the same symptoms therefore it was not possible to compare
some of the variables like alveolitis, osteitis and trismus.
Several studies like Milani et al and Bortoluzzi et al have a
small study sample, therefore it not possible to extrapolate
the results of the reported cases.
Several studies that indicated a low percentage of infections
also administered postoperative antibiotic therapy [29, 30,
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35, 36, 37, 38] therefore, it was not possible to associate the
possible benefits of antibiotic therapy to the preoperative
dosage or postoperative dosage. Regarding this issue,
authors like Milani et al and Xue et al, included in their
studies a group with non-prophylactic antibiotics and only
postoperative antibiotics were used. Their results indicated
that the use of preoperative antibiotic prophylaxis is not
effective in the prevention of local infections in oral surgery.
There is one study that suggests that the use of a
combination of antibiotic and corticosteroid [34] may
prevent further postoperative complications as inflammation,
edema and pain.
It is worth notice that Kennevick et al [38] didn´t report any
postoperative infections in a study group of 400 patients,
neither this paper accomplishes any of the Cochrane criteria
for risk of bias. Therefore, the result is somehow
questionable.

5. CONCLUSION
The usage of prophylactic antibiotic therapy in oral surgery
is not effective and doesn´t improve the overall results of the
surgical intervention.
In our opinion in patients without systemic disease, the
protocol for oral surgery should avoid the usage of
prophylactic antibiotic therapy lowering the cost of the
surgery and limiting the economic burden to the society.
Furthermore, studies are needed in order to assets the
effectiveness of preoperative and postoperative antimicrobial
therapies in oral surgery.
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