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SUMMARY

Background and Objectives. Prophylactic antibiotics are frequently prescribed following
outpatient oral surgical procedures to minimize the risk of surgical site infections. However,
the overuse of antibiotics contributes to microbial resistance and increases the likelihood of
adverse side effects. This highlights the need for a rational approach in assessing the neces-
sity and appropriate dosing of antibiotics after outpatient oral surgeries. The primary aim of
this study was to systematically analyze the literature on the use of prophylactic antibiotics in
outpatient oral surgery.

Materials and Methods. Scientific articles were selected following PRISMA guidelines. The
review included randomized controlled trials (RCTs) published in English between 2013 and
2023. Data searches were conducted on PubMed, ClinicalKey, and Cochrane Library databases.

Results. A total of 15 RCTs involving 3,032 participants were included in this review. Of
these, six studies reported no statistically significant differences between groups in terms of
post-operative outcomes. In contrast, six studies focusing on tooth extraction reported signifi-
cant differences in pain, swelling, trismus, and bleeding between the groups. Additionally, three
studies on dental implant procedures revealed significant differences concerning implant failure
rates, flap closure, and pain levels. Despite these findings, the overall evidence did not dem-
onstrate statistically significant benefits of prophylactic antibiotics in reducing post-operative
infectious complications. Furthermore, no evidence was found to support the importance of
timing in the administration of prophylactic antibiotic therapy.

Conclusions. The findings of this systematic review do not support the routine use of pro-
phylactic antibiotics for healthy patients to prevent post-operative infections in outpatient oral
surgical procedures. Further research is needed to establish clear guidelines on the necessity

and optimal timing of antibiotic use in such cases.
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INTRODUCTION

The discovery of antibiotics in the early 20" cen-
tury significantly changed medical practice, providing
new opportunities for the treatment and prevention of
infectious diseases. In 1928, British microbiologist
Alexander Fleming, while observing staphylococcal
colonies in a Petri dish, noticed a mold that formed a
clear zone free of bacterial colonies. This revolution-
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ary discovery marked the beginning of penicillin, the
first antibiotic, and led to the production of antibiotics
in the mid-20th century, which increased the average
lifespan by about 20 years (1). Antibiotics work by
inhibiting bacterial growth or killing bacteria and
are used to treat various bacterial infections. They
can also be prescribed prophylactically to prevent
infections after surgical procedures (2). The National
Health Service (NHS) in the United Kingdom em-
phasizes that antibiotics should only be prescribed
when necessary—in cases of infections that would not
resolve or would complicate without antibiotics (3).

Despite significant benefits of antibiotics, their
overuse has led to serious problems due to the
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development of bacterial resistance. According to
the World Health Organization (WHO), infections
caused by antibiotic-resistant bacteria contribute
to millions of deaths each year, and this number is
rising (4). Additionally, irrational use of antibiotics
increases the risk of side effects. These side effects
can range from mild, such as nausea and diarrhea,
to severe allergic reactions.

In Lithuania, dental practitioners and outpatient
oral surgeons commonly prescribe amoxicillin and
clindamycin as first-line antibiotics due to their
broad spectrum of activity (5). These antibiotics
work through bacteriostatic or bactericidal mecha-
nisms: amoxicillin inhibits bacterial cell wall syn-
thesis, while clindamycin prevents protein synthesis,
thereby stopping bacterial replication (6, 7). In
dental practice, antibiotics may be prescribed before
surgery, after it, or during both periods to reduce
the risk of postoperative infections. Prophylactic
antibiotic therapy is especially important for patients
with immunosuppressive conditions, such as HIV,
undergoing chemotherapy, neutropenia, anemia, or
autoimmune diseases.

Surgical wounds, according to the classification
adopted by the U.S. Centers for Disease Control and
Prevention in 1985, are divided into four categories.
Based on microbial contamination, most oral surgi-
cal procedures are classified as clean-contaminated
wounds, with an infection risk of 5-15%. Proper
prophylactic antibiotic administration can reduce
this risk to 1%. Various studies indicate that the
complication rate in tooth extraction and implanta-
tion cases can be as high as 10%. These procedures
are most common in outpatient oral surgery practise.
Mucositis, peri-implantitis, and early implant rejec-
tion are identified as the most common postoperative
complications and can be associated with surgical
wound contamination (8, 9).

The use of antibiotics in oral surgery plays a
crucial role when dealing with inflammatory dis-
eases and post operational complications. However,
no less important is the rational use of antibiotics
which ensures effectiveness, reduces the risk of
adverse effects and antimicrobial resistance induced
by overuse. The aim of this systematic literature
review is to assess and evaluate the need of pro-
phylactic antibiotic therapy in tooth extraction and
implantation procedures for healthy patients without
comorbidities.

MATERIAL AND METHODS

This systematic review was conducted accord-
ing to the PRISMA statement (Preferred Reporting
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Items for Systematic Reviews and Meta-Analyses)

(10).

Eligibility Criteria

According to the Participants Intervention Com-
parison Outcome Study design schema (PICOS), the
study included randomized clinical trials conducted
with human patients without systemic diseases un-
dergoing tooth extraction or dental implantation,
comparing the infection rates of surgical wounds
with prophylactic antibiotics or placebo.

Exclusion criteria were case report and series,
literature reviews, studies on animals, studies on pa-
tients with systemic diseases or genetic syndromes.

Information Sources and Search Strategy

The search for scientific publications was per-
formed by a single researcher in electronic data-
bases such as PubMed, ClinicalKey, and Cochrane
Library. Scientific articles published from 2013 to
2023 were searched.

The search in the PubMed database utilized
the following keyword combination: (Antibiotic
Prophylaxis) AND ((Tooth Extraction) OR (Dental
Implant)). The search strategy was accordingly
adapted for the ClinicalKey and Cochrane Library
databases. The limitations were applied as follows:
articles in English, studies no older than 10 years,
and a minimum participant number greater than 10.

Study Selection

The study selection process was carried out in
three stages. In the first stage, articles were evaluated
based on the title of the scientific publication, lead-
ing to the exclusion of those older than 10 years and
publications that were not randomized clinical trials.
In the second stage, abstracts were reviewed, and
publications that did not meet the eligibility criteria
were excluded, including those unrelated to tooth
extraction or implantation, as well as non-English
articles. In the third stage, publications that met the
criteria from the first and second stages were analyzed
in full text. After analyzing the full text, publications
examining non-oral antibiotics were excluded. The
number of excluded publications was recorded.

Data Extraction and Management

Characteristics and data of included studies
that were considered eligible were extracted. The
following variables were recorded for each reviewed
article: author, publication year, characteristics of
study participants (sample size, age, and gender),
intervention (tooth extraction or implantation, along
with the number of procedures performed), and ap-
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Fig. 1. PRISMA flow diagram

plied antibiotic therapy (types of antibiotics, timing
of administration, and dosage). The selected scien-
tific publications assessed local and systemic signs
of infection (pain, swelling, trismus, purulence,
erythema, bleeding, fever, osteomyelitis, fistula,
peri-implantitis, alveolitis, wound dehiscence),
specific signs (early implant rejection, implant mo-
bility), and manifestations related to antibiotic side
effects (gastrointestinal irritation, nausea, vomiting,
diarrhea, allergic reactions).

Quality Assessment

The selected publications were evaluated for the
risk of bias. Articles were categorized into groups
based on the level of bias risk: low, unclear, and
high risk. The bias risk of the publications was as-
sessed according to "The Cochrane Collaboration"
guidelines for assessing bias in randomized trials.
For this purpose, six criteria were used and evalu-
ated according to the risk level: low risk (+), high
risk (-), and unclear risk (?).
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(11-25).

Study characteristics

All included publications are randomized clini-
cal trials. Eight of the included studies describe tooth
extraction surgeries, while the remaining seven
focus on dental implantation surgeries. The char-
acteristics of the included studies are summarized
in Table 1.

Participants. The systematic literature review
involved 3, 032 participants without comorbidities
who underwent tooth extraction or implantation
procedures. The number of participants in the studies
ranged from 50 to 474. The gender distribution was
approximately 48% male and 52% female; however,
the authors Sidana et al. (16) and Xue et al. (25) did
not provide information on gender. The average age
ranged from 21 to 57 years; age data were also not
provided by the authors Sidana et al. (16), Janas-
Naze et al. (23), Nolan et al. (24), and Xue et al.
(25). Participants with immunodeficiency diseases,
diabetes, pregnant or breastfeeding women, as well
as those who underwent radiotherapy, chemother-
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apy, or those who had taken antibiotics prior to the
procedure were excluded. Some authors included
smoking patients. All studies were conducted by
randomly dividing the participant groups into ap-
proximately equal parts.

Antibiotic therapy. The distribution of studies
based on prescribed medications: in 12 publications,
participants were prescribed amoxicillin (11-16,
18-20, 22, 24, 25), in 1 publication amoxicillin with
clavulanic acid (17), in 2 publications clindamycin
was prescribed (21, 23), in 1 study ibuprofen was
used (16), and in 1 publication no medication was
prescribed (15). In 10 studies, control group partici-

pants received a placebo (11-13, 17, 19-22, 24, 25)
while in 3 studies, the timing of different antibiotic
administrations was compared without a control
group (14, 18, 23).

The distribution of studies based on the timing
of antibiotic administration regarding surgical pro-
cedures: antibiotics were given before surgery (11,
13-21, 24), after surgery (14, 16, 19, 22, 23), and
during both (12, 14, 18-20, 22, 25).

When evaluating the effectiveness of prophylac-
tic antibiotic therapy in tooth extraction surgeries,
the authors compared participant groups based on
surgical wound suppuration and alveolitis. Symp-

Table 1. General characteristics of the selected studies (continued on the next page)

No. Study Interven- Patients Study Groups Type of medicine/placebo and Patients Gender Mean
tion: type design dosage (M/F) age
of surgery

1. Momandet Implanta- 474 RCT 1 Amoxicillin 2 g 1 h before surgery 238 121/118 57

al. 2022 [11] tion 2 Placebo 235 118/117 57
2. Kirnabeur et Toothex- 50 RCT 1 Amoxicillin 2 g 1 h before 50 21729 21
al. 2022 [12] traction surgery and 1,5 g per day after
surgery for 3 days
2 Placebo 50 21729 21
3. Yanineetal. Toothex- 154 RCT 1 Amoxicillin 2 g 1 h before surgery 77 22/55 21
2021 [13]  traction 2 Placebo 77 25/52 21
4. Tabrizi et al. Implanta- 450 RCT 1 Amoxicillin 2 g 1 h before 150 79/71 47
2022 [14] tion surgery
2 Amoxicillin 2 g 1 h before sur- 150 75/75 46
gery, 500 mg after surgery every
8 h for 5 days
3 Amoxicillin 500 mg after sur- 150 76/74 49
gery every 8 h for 5 days
5. Kashaniet  Implanta- 447 RCT 1 Amoxicillin 2 g 1 h before surgery 224 109/114 56
al. 2019 [15] tion (in case of allergy - clindamycin
600 mg 1 h before surgery)
2 No antibiotic 224 95/129 50

6. Sidanaeral. Toothex- 171 RCT 1 Ibuprofen 400 mg after surgery 47 - -

2017 [16] traction 3 times per day for 3 days
2 Amoxicillin 500 mg after sur- 50 - -
gery 3 times per day for 3 days
and ibuprofen 400 mg after sur-
gery 3 times per day for 3 days
3 Amoxicillin 500 mg 1 h before 42 - -
surgery and ibuprofen 400 mg after
surgery 3 times per day for 3 days
4 Chlorhexidine rinse 15 minutes before 32 - -
surgery, rinse 2 times per day after
surgery and ibuprofen 400 mg after
surgery 3 times per day for 3 days
7. Arteagoitia  Toothex- 118 RCT 1 Amoxicillin 2 g with clavulanic 60 32/32 25
etal. 2015  traction acid 125 mg 2 hours before surgery
[17] 2 Placebo 58 26128 31
8. El-Kholey et Implanta- 80 RCT 1 Amoxicillin 1 g 1 h before 40 16/24 32
al. 2014 [18] tion surgery
2 Amoxicillin 1 g 1 h before sur- 40 14/26 30

gery, 500 mg after surgery every
8 h for 3 days

RCT — randomized clinical trial; M — males; F - females.
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toms such as fever, swelling, bleeding, limited
mouth opening, trismus, erythema, pain, and the
need for analgesics were also assessed. Pain was
evaluated using the Visual Analog Scale (VAS),
while other signs were assessed clinically.

In evaluating the effectiveness of prophylactic
antibiotic therapy in dental implantation surgeries,
the authors compared general signs of infection,
such as fever, pain, swelling, wound suppuration,
and the formation of fistulas, as well as specific
signs: early implant rejection, mobility, and peri-
implantitis. Pain was assessed using VAS, while
other signs were assessed clinically. Peak peri-

implantitis and osteomyelitis were diagnosed
radiographically.

Quality Assessment

After assessing the risk of bias using the
Cochrane risk of bias tool, it was determined that out
of the 15 selected articles, 1 article met the criteria
for high risk (15), and 4 articles were rated as having
unclear risk (14, 17, 18, 23) (Table 2).

Results of tooth extraction studies
The results of tooth extraction studies are sum-
marized in Table 3.

Table 1. General characteristics of the selected studies (continued from the previous page)

No. Study Interven- Patients Study Groups Type of medicine/placebo and Patients Gender Mean
tion: type design dosage (M/F) age
of surgery

9. Tanetal Implanta- 329 RCT 1 Amoxicillin 2 g 1 h before 81 41/40 48

2013 [19] tion surgery
2 Amoxicillin 2 g 1 h immediately 82 47/35 47
surgery
3 Amoxicillin 2 g 1 h before 86 47/39 46
surgery, 500 mg after surgery 3
times per day for 3 days
4 Placebo 80 47/33 45
10. Milani et al. Toothex- 80 RCT 1 Amoxicillin 1 g 1 h before 30 26/54 23
2015 [20] traction surgery and amoxicillin 500 mg
daily after surgery for 7 days
2 Amoxicillin 1 g 1 h before 30
surgery and placebo daily after
surgery for 7 days
3 Placebo 1 h before surgery and 20
daily after surgery for 7 days
I1. Santamaria Implanta- 62 RCT 1 Clindamycin 600 mg 1 h before 31 14/17 49
Arrieta et al. tion surgery
2022 [21]
2 Placebo 1 h before surgery 31 8/23 47
12. Mariscal- Tooth ex- 92 RCT 1 Amoxicillin 750 mg before and 30 12/18 27
Cazalla et al. traction after surgery
2021 [22] 2 Amoxicillin 750 mg after sur- 32 14/18 24
gery
Placebo before and after surgery 30 11/19 24
13. Janas-Naze Toothex- 278 RCT 1 Clindamycin 150 mg every 8 h 92 42/50 -
etal 2022  traction for 5 days
(23] 2 Clindamycin 300 mg every 8h 92 48/44 -
for 5 days
3 Clindamycin 600 mg every 12h 94 54/40 -
for 5 days
14. Nolanefal. Implanta- 55 RCT 1 Amoxicillin 3 g 1 h before 27 /16 -
2013 [24] tion surgery
2 Placebo 28 8/20 -
15. Xueetal. Tooth ex- 192 RCT 1 Amoxicillin 500 mg (in case of 96 - -
2015 [25] traction allergy - clindamycin 300 mg)
1 h before surgery, 500 mg after
surgery 3 times per day for 3
days
2 Placebo 96 - -

RCT — randomized clinical trial; M — males; F — females.

Stomatologija, Baltic Dental and Maxillofacial Journal, 2024. Viol. 26, No. 3

61



P. Grinkevitius ef al.

REVIEWS

Kirnbauer et al. conducted a split-mouth study
involving 50 patients who underwent the extraction
of 100 wisdom teeth. Patients in the experimental
group were administered amoxicillin before the pro-
cedure and for three days afterwards, while patients
in the control group received a placebo. The results
showed that post-operational bleeding from the
wound was more frequent in the experimental group
but there were no significant differences comparing
other signs(12).

Yanine et al. studied 154 patients who had 154
impacted teeth removed. The need for analgesics
was significantly higher in the control group. How-
ever, no differences in other potential complications
between the groups were identified (13).

Arteagoitia ef al. analyzed 118 patients and
additionally evaluated the level of C-reactive pro-
tein in the blood. The experimental group received
amoxicillin with clavulanic acid prior to the extrac-
tion of teeth. The control group more frequently
experienced mucosal edema, limited mouth opening,
and pain upon intraoral and extraoral palpation (17).

In Mariscal-Cazalla et al.'s study 92 patients
participated. Postoperative pain and the need for
analgesics were significantly higher in the control
group after the extraction of impacted mandibular
molars. Differences in other signs were not statisti-
cally significant (22).

Janas-Naze et al. included 278 patients who were
given different doses of clindamycin. Patients that re-
ceived antibiotics within longer intervals experienced
trismus and pain more frequently, but no differences
in other criteria between the groups were found (23).

Xue et al. examined 192 patients, additionally
evaluating gastrointestinal side effects. Postopera-
tive pain on the tenth day was significantly higher
in the control group (25). In the studies conducted
by Sidana et al. (16) and Milani et al. (20), no
significant differences were found between the ex-
perimental and control groups.

Results of tooth implantation studies
The results of tooth implantation studies are
summarized in Table 4.

Table 2. Summary of risk of bias assessment for randomized study (Cochrane risk-of-bias tool)

Study Random Allocation  Blinding of Blinding of Incomplete Selective Overall
sequence sequence participants  outcome as- outcome reporting
generation _concealment and personnel sessment data
Momand et al. Low Low Low Low Low Low Low
2022 [11]
Kirnabeur et al. Low Low Low Low Low Low Low
2022 [12]
Yanine ef al. 2021 Low Low Low Low Unclear Low Low
[13]
Tabrizi et al. 2022 Low Low High Low Low Low Unclear
[14]
Kashani et al. Low High High High Low Low High
2019 [15]
Sidana ef al. 2017 Low Low Low Low Unclear Low Low
[16]
Arteagoitia et al.  Low Unclear Low Low Unclear Low Unclear
2015 [17]
El-Kholey et al. Low Unclear High Low Low Low Unclear
2014 [21]
Tan et al. 2013 Low Low Low Low Low Low Low
[19]
Milani et al. 2015 Low Low Low Low Unclear Low Low
[20]
Santamaria Arricta Low Low Low Low Low Low Low
etal 2022 [21]
Mariscal-Cazalla  Low Unclear Low Low Low Low Low
etal 2021 [22]
Janas-Naze et al.  Low Low High Low Low Low Unclear
2022 [23]
Nolan et al. 2013 Low Low Low Low Low Low Low
[24]
Xue et al. 2015 Low Low Low Low Low Unclear Low
[25]

P — patient; Imp — implant.
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Table 3. Summary of the results of the included tooth extraction studies

No. Study Procedure Patients Groups Dosage Evaluating cri- Outcome
teria
1. Kirnabeur Extraction 50 1 Amoxicillin 2 g 1 h before surgery Surgical site infec-  Significantly
etal 2022  of impacted and 1,5 g per day after surgery for tion, swelling, lim-  more bleed-
[13] or partially 3 days ited mouth opening, ing occured in
impacted 2 Placebo bleeding, pain,need Group 1.
third molars for analgesics
2. Yanineet Extraction 154 1 Amoxicillin 2 g 1 h before Surgical site The need for
al. 2021 of impacted surgery infection, need for analgesics
[13] mandibu- analgesics was signifi-
lar third 2 Placebo cantly higher in
molars Group 2.
3. Sidanaet Extraction 171 1 Ibuprofen 400 mg after surgery 3  Pain, swelling, Statistically
al. 2017 of erupted times per day for 3 days signs of infection, insignificant
[16] teeth af- 2 Amoxicillin 500 mg after surgery ~fever, alveolitis difference.
fected by 3 times per day for 3 days and
caries or ibuprofen 400 mg after surgery 3
periodonti- times per day for 3 days
tis or third 3 Amoxicillin 500 mg 1 h before
molars surgery and ibuprofen 400 mg after
surgery 3 times per day for 3 days
4 Chlorhexidine rinse 15 minutes before
surgery, rinse 2 times per day after
surgery and ibuprofen 400 mg after
surgery 3 times per day for 3 days
4. Arteagoitia Extraction 118 1 Amoxicillin 2 g with clavulanic  Dehiscence, Group 2 had sig-
etal 2015 of impacted acid 125 mg 2 hours before intraoral erythema,  nificantly greater
[17] mandibu- surgery intraoral edema, intraoral edema,
lar third ) Placebo intraoral abscess, more limited
molars extraoral erythema, mouth opening,
alveolitis, lim- higher postop-
ited mouth opening, erative pain and
intraoral tenderness  increased tender-
upon palpation, ness on intraoral
extraoral tenderness  and extraoral
upon palpation, CRP palpation.
5. Milanier  Extraction 80 1 Amoxicillin 1 g 1 h before Mouth opening, Statistically
al. 2015 of impacted surgery and amoxicillin 500 mg edema, pain insignificant
[20] mandibu- daily after surgery for 7 days difference.
lar third 2 Amoxicillin 1 g 1 h before surgery and
molars placebo daily after surgery for 7 days
3 Placebo 1 h before surgery and daily
after surgery for 7 days
6. Mariscal-  Extraction 92 1 Amoxicillin 750 mg before and Infectious compli- Group 3 had
Cazallaer of impacted after surgery cations inflamma-  significantly
al. 2021 mandibu- 2 Amoxicillin 750 mg after tion severity, pain  higher pain
[22] lar third surgery and neqd for
molars 3 Placebo before and after surgery analgesics.
7. Janas-Naze Extraction 278 1 Clindamycin 150 mg every 8 h  Posoperative in- Group 3 had
etal. [23] of impacted for 5 days flammatory param- significantly
mandibu- 2 Clindamycin 300 mg every 8 h ~ eters, posoperative  higher pain and
lar third for 5 days pain, clindamycin  trismus.
molars 3 Clindamycin 600 mg every 12 h concentration in
for 5 days saliva
8. Xueetal  Extraction 192 1 Amoxicillin 500 mg (in case of ~ Bleeding, gastro- Group 2 had
[25] of impacted allergy - clindamycin 300 mg) intestinal reaction,  significantly
mandibu- 1 h before surgery, 500 mg after ulcers, fever, pos-  higher pain.
lar third surgery 3 times per day for 3 operative pain, pain
molars days during swallowing,
2 Placebo swelling, limited
mouth opening
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In the study by Momand et al., which included
474 patients, who received 757 dental implants,
no statistically significant differences were found
between the groups in regards with early implant
rejection and wound infection (11). Similarly, in
Tabrizi et al.'s study with 450 patients, no statisti-
cally significant differences were observed in post-
operative infections between the experimental and
control groups (14).

In the study by Kashani et a/., which included
447 patients receiving a total of 963 dental implants,
significantly more implant rejections were observed
in the control group, where patients did not receive
antibiotics (p < 0.001). (15).

El-Kholey’s study, which included 80 patients
with 90 implants, evaluated parameters such as

wound dehiscence, apical peri-implantitis, wound
suppuration, and early implant rejection. However,
no significant differences were observed between
the groups (18).

In the study by Tan ef al., involving 329 patients
with 329 implants, surgical wound dehiscence oc-
curred significantly more frequently in the control
group (p < 0.001). No significant differences were
found in the occurrence of pain, swelling, bleed-
ing, bruising, suppuration, or implant stability (19).
Santamaria Arrieta ef al.’s study, which included
62 patients with 62 implants, reported no signifi-
cant differences between groups in terms of early
implant rejection or signs of infection (21). Nolan
et al.’s study, involving 55 patients, found that
postoperative pain was significantly more frequent

Table 4. Summary of the results of the included tooth implantation studies

No. Study Procedure Patients Groups Dosage Evaluating criteria Outcome
1. Momand Implanta- 474 1 Amoxicillin 2 g 1 h before surgery Early implantrejec- Statistically
etal 2022 tion 2 Placebo tion, posoperative  insignificant
[11] infection difference.
2. Tabriziet Implanta- 450 1 Amoxicillin 2 g 1 h before surgery Infection Statistically
al. 2022 tion 2 Amoxicillin 2 g 1 h before sur- insignificant
[14] gery, 500 mg after surgery every 8 difference.
h for 5 days
3 Amoxicillin 500 mg after surgery
every 8 h for 5 days
3. Kashanies Implanta- 447 1 Amoxicillin 2 g 1 h before sur- Early implant rejec- ~ Significantly
al. 2019 tion gery (in case of allergy - clinda-  tion more rejected
[15] mycin 600 mg 1 h before surgery) implants in
No antibiotic Group 2
4. El-Kholey Implanta- 80 1 Amoxicillin 1 g 1 h before Wound dehis- Statistically
etal 2014 tion surgery cence, apical per-  insignificant
[18] implantitis, wound difference.
2 Amoxicillin 1 g 1 hbefore surgery, 500 infection, early
myg after surgery every 8 h for 3 days implant rejection
5. Tanetal  Implanta- 329 1 Amoxicillin 2 g 1 h before surgery Pain, swelling, Significantly
2013 [19] tion 2 Amoxicillin 2 g 1 h immediately bruising, bleeding, more wound
surgery Wound dehis.c.ence, dehiscence in
3 Amoxicillin 2 g 1 h before implant stability  Group 4
surgery, 500 mg after surgery 3
times per day for 3 days
4 Placebo
6. Santamaria Implanta- 62 1 Clindamycin 600 mg 1 h before Early implant rejec- Statistically
Arrieta et tion surgery tion, radiological  insignificant
al. 2022 2 Placebo 1 h before surgery signs of infection,  difference.
[21] implant stability,
suppuration, ap-
pearance of fistulas,
osteomyelitis,
fever, postoperative
pain, localized in-
flammation, bleed-
ing, extraoral and
intraoral erythema
7. Nolan et al. Implanta- 55 1 Amoxicillin 3 g 1 h before Swelling, wound Significantly
[24] tion surgery dehiscence, sup- higher paini n
) Placebo puration, pain Group 2.
64 Stomatologija, Baltic Dental and Maxillofacial Journal, 2024. Viol. 26, No. 3



REVIEWS

P. Grinkeviéius ef al,

in the control group (p = 0.01), although no other
significant differences were observed in the evalu-
ated parameters (24).

DISCUSSION

Tooth extraction surgeries

Eight out of the fifteen included studies were
related to tooth extraction, involving 1, 135 par-
ticipants without comorbidities. Six studies showed
significant differences between groups in terms
of inflammatory and infection signs (12, 13, 17,
22, 23, 25). In four studies, pain was statistically
greater in the control group, which did not receive
antibiotics (17, 22, 23, 25). It is worth noting that
in two of these four studies, smoking participants
were included, which could have influenced the
results (13, 22). The studies conducted by Yanine
et al. (13) and Mariscal-Cazalla et al. (22) revealed
a statistically significant increase in the demand for
analgesics among participants in the experimental
groups compared to those in the control groups.
Notably, the inclusion of smokers in these studies
may have impacted the results.

In some studies, such as those by Kirnbauer et
al., Sidana et al. and Milani et al., no statistically
significant differences were found between the ex-
perimental and control groups regarding pain as-
sessment (12, 16, 20). Post operational bleeding rate
was higher in the experimental group in one study
(12). Other studies did not identify any statistically
significant differences between the groups.

The incidence of postoperative infections such
as alveolitis and wound suppuration, were not sta-
tistically significant different in none of the eight
tooth extraction studies. However, in the study by
Arteagoitia ef al. (17), greater swelling and limited
mouth opening were observed in the control group.
In the study by Janas-Naze et al., increased trismus
was found in the experimental group, where anti-
biotics were less frequently administered after the
procedure (23). The majority of assessed infection
or inflammation criteria did not differ between the
groups. In separate studies, statistically significant
differences were noted in the occurrence of indi-
vidual signs. The study by Janas-Naze ef al. found
that less frequent administration of antibiotics (every
12 hours) was associated with greater trismus and
pain compared to more frequent administration
(every 8 hours) (23). No differences were observed
in other studies. There were no statistically sig-
nificant differences between the groups comparing
adverse effects of antibiotic intake, such as nausea,
vomiting, or diarrhea.
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No statistically significant differences were
observed evaluating impact of different dosage of
prophylactic antibioticotherapy. Seven of the eight
studies examined only the extraction of impacted
third molars, which ofter require incision and oste-
otomy (12, 13, 17, 20, 22, 23, 25), while the study
by Sidana ef al. included cases of various tooth
extractions (16).

It is important to note that some of the evaluated
symptoms are influenced by the traumatic nature of
tooth extraction procedures, which can contribute
to varying degrees of symptom presentation. There-
fore, without ensuring the homogeneity of dental
extraction procedures in the included studies, the
results should be interpreted with caution.

Tooth implantation surgeries

In this review of seven dental implantation stud-
ies involving 1, 897 patients without comorbidities,
three studies showed significant differences between
the experimental and control groups regarding im-
plant rejection, pain, and wound dehiscence (15, 19,
24). In the study by Kashani et al., a higher number
of early implant rejections was found in the control
group, possibly due to the lack of antibiotic use (15).
In Tan et al.'s study, wound dehiscence occurred
more frequently in the control group four weeks after
implantation; however, this difference disappeared
after eight weeks (19). Other studies did not report
any statistically significant differences between the
groups in the assessment of wound dehiscence.

In Nolan et al.'s study, pain was significantly
greater in the control group, note that smoking may
have had an influence on this result (24). In other
studies, no statistically significant difference was
found between the groups when evaluating pain.

In all seven publications on dental implanta-
tion, no differences were found between the groups
regarding postoperative infection criteria. Different
doses of prophylactic antibiotics or the timing of their
administration did not affect the assessed criteria.

Similarly to the results concerning dental ex-
traction procedures, the findings related to dental
implantation should be interpreted cautiously, con-
sidering the traumatic nature of the procedure. The
impact of prophylactic antibiotic use on post-opera-
tive complications—such as pain, swelling, trismus,
and bleeding—should be evaluated alongside the
potential effects of the procedure's invasiveness,
duration, and technique.

Other Systematic Reviews

The results of this review align with the findings
of studies related to postoperative infections in the
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article by Singh Gill ef al. (26) and the influence of
prophylactic antibiotic administration timing in the
article by Roca-Millan et al. (27). Roca-Millan et
al. also identified a lower rate of implant rejection
in the experimental groups, consistent with the re-
sults from one study in this review. The systematic
literature review by Romandini et a/. showed that a
3 g dose of amoxicillin prior to implantation statisti-
cally reduces early implant rejection—this finding
does not align with the results of this review (28).

Limitations

Not all studies included in the review were
double-blinded, which may increase subjectivity
into the results. The inclusion of smokers may have
affected the intensity of pain and other postoperative
factors. The follow-up periods in the studies ranged
from 7 days to 6 months, however after this time,
the effect of antibiotics on the evaluated outcomes
become less relevant. The invasiveness of the sur-
geries performed during the studies also varied:
some involved single implantations (14, 19, 21),
while others ranged from one to three implants (11,
18, 24), or even up to ten implants (15). Additionally,
augmentation was performed only in some studies
(11, 13, 15), while in others, it was a criterion for
exclusion (18, 19, 21, 24). Besides, authors did not
elaborate on differences of duration, technique and
intraoperative complications that could impact the
post-operative morbidities. The small number of
studies on different antibiotic dosages complicated
the assessment of results.

CONCLUSIONS

Within the limits of this review the results of
the studies do not support the hypothesis that pro-
phylactic antibiotic therapy reduces the risk of infec-
tious complications after tooth extraction or dental
implantation procedures in healthy patients. The
results also do not support the hypothesis that timing
and dosage of prophylactic antibiotics significantly
influence the occurrence of infectious complications
in patients without comorbidities.
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