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Abstract

The threat of antibiotic resistance has been a global public health issue. This problem is often aggravated by
inappropriate antibiotic administration, including those after the third molar surgery. Thus, systemic antibiotic
use in third molar surgery should be considered strictly. The use of antiseptics after third molar surgery, such as
chlorhexidine, may help prevent postoperative complications; therefore, its use should be encouraged. This
study aimed to determine whether chlorhexidine is beneficial in preventing alveolar osteitis without systemic
antibiotics. This review was conducted to determine whether chlorhexidine is beneficial in preventing alveolar
osteitis (AO) and was designed according to the PICO model. Alternating combinations of keywords were used,
including “third molar surgery,” “chlorhexidine,” “mouthwash,” “wound dressing,” and “irrigation” to search
PubMed, Cochrane Library, and Scopus. Clinical studies of third molar surgery that reported clinical outcomes
after postoperative chlorhexidine supplementation without systemic antibiotic prescription were included.
Twelve studies were included in the meta-analysis. The incidence of alveolar osteitis (AO) in the chlorhexidine
group was significantly lower than that in the control group (9.58% vs. 16.8%, P < 0.0001). Chlorhexidine reduced
the risk of AO by 42.9%. The use of chlorhexidine can effectively prevent AO and should be considered good
clinical practice to mitigate antimicrobial resistance.
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Introduction

Antibiotic resistance is a prominent threat to global
public health and has caused approximately 1.27
million deaths in 2019 (1). After more than 2 years
of the COVID-19 pandemic, the threat of antibiotic
resistance grew even bigger because of the exten-
sive use of antibiotics (2). Antibiotic resistance is the
ability of bacteria to defeat drugs designed to kill
them and is the greatest global public health chal-
lenge that undermines progress in healthcare, food
production, and life expectancy (3). The administra-
tion of antimicrobials in the treatment and preven-
tion of infectious disease has triggered microbial
evolution to produce resistance toward the admin-
istered antimicrobials (4).

Practitioners often prescribe antimicrobials based
on experience and local epidemiology, not to men-
tion inappropriate antimicrobial prescription, which
requires repeated visits and repeated courses of an-
timicrobial treatment, which encourages the devel-
opment of antimicrobial resistance (4). Dentists are
among the many professionals who use antibiotics
in their daily practice. Dentists were found to over-
use therapeutic antibiotics, even though the major-
ity of dentists denied their role in increasing antibi-
otic resistance (5, 6).

In dental practices, antibiotics are used to prevent
infections and complications (6). Acute and chronic
periapical infections are among the cases wherein
dentists commonly prescribe antibiotics, with
amoxicillin being the most frequently used (5, 7).
Dentists also prescribe antibiotics for dental ab-
scesses, dental extraction, and pulpitis (8). In addi-
tion to clinical factors, non-clinical factors affect an-
tibiotic prescriptions, including the practitioner’s
peace of mind when doubtful of the treatment out-
comes, lack of time, patient’s demand, and experi-
enceb. The use of antibiotics mainly for prevention
in dental practice makes them dentists’ “anxiolyt-
ics” (5, 6).

Antibiotic prescription after tooth extraction is a
common practice among dentists and was made in
>80% of tooth extraction cases (9). Dentists pre-
scribe antibiotics regardless of the patient’s medical
status and the tooth’s impaction status, which
means that dentists prescribe antibiotics to healthy
patients undergoing simple tooth extraction (10).
Another study revealed that dentists also tend to
prescribe antibiotics when extracting multiple teeth
(12).

The surgical removal of impacted third molars,
known as odontectomy, is one of the most com-
monly performed procedures in Oral and Maxillofa-
cial Surgery (12, 13). In third molar surgery, systemic
antibiotics are sometimes prescribed; however, in
many cases, their use lacks a clear medical indica-
tion and may contribute to long-term health risks,
including the development of antimicrobial re-
sistance (14). Antibiotic medication has little or no
value in the prevention of post-extraction wound
healing complications, and the risk of the develop-
ment of antibiotic resistance outweighs its benefit
(15, 16).

General non-antibiotic strategies for preventing
postoperative infection, including the use of anti-
septics such as povidone iodine, hydrogen peroxide,
and chlorhexidine (17, 18). Povidone iodine is avail-
able as a mouthwash, whereas chlorhexidine is
available in both mouthwash and gel formulations
(18, 19). Chlorhexidine, particularly, is a very good
option for irrigation materials to prevent alveolar
osteitis and other postoperative sequelae, including
pain, swelling, and trismus (20, 21). The antimicro-
bial activity of chlorhexidine is dose dependent, ex-
hibiting bacteriostatic effects at low concentrations
(0.02-0.06%) and bactericidal effects at higher con-
centrations (>0.12%). Because it is a cationic mole-
cule, it attaches itself to negatively charged phos-
pholipids in bacterial membranes, upsetting os-
motic equilibrium and allowing internal elements
like potassium and phosphorus to seep out (22).

The use of chlorhexidine is primarily to reduce bac-
terial load and biofilm formation at the surgical site,
especially in the early stage of wound healing. Infec-
tions have been closely linked to delayed wound
healing due to local inflammation, impaired angio-
genesis, reduced epithelialization, and delayed tis-
sue remodeling. Consequently, the application of
antiseptic agents is essential to enhance microbial
control following oral surgical procedures (23). Its
beneficial effect is comparable to antibiotic prophy-
laxis in preventing postoperative infections24.
Therefore, the use of chlorhexidine has the poten-
tial to be a postoperative antibiotic substitute. This
review aimed to assess the benefits of chlorhexidine
use in various preparations to prevent postopera-
tive complications after third molar surgery, such as
alveolar osteitis (AQ).
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Materials and methods

The systematic literature search and study selection
process followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
2020 guidelines. The complete workflow is illus-
trated in Figure 1. This review was conducted to an-
swer the question of whether chlorhexidine is ben-
eficial to prevent AO and was constructed according
to the PICO model:

P (population) patients undergoing third molar extraction

use of chlorhexidine in any preparation
after the third molar extraction
conventional postoperative local measures
C (comparison) in any preparation, e.g., saline, gelatin
sponge, dH20, or no intervention
incidence of AO

| (intervention)

O (outcome)

[ Identification of studies via databases
—
_5 Records identified from
‘uf PUBMED, Cochrane and
£ SCOPUS
] Databases (n = 882)
3
:
—
Records screened »| Records excluded
(n=882) (n = 804)
Reports sought for retrieval Reports not retrieved
2 (n=78) (n=54)
¢
5 !
"
Reports assessed for eligibility Reports excluded:
(n=24) Use of antibiotic in
postoperative regimen (n =

1
Patients including bleeding
disorders (n=1)

Studies included in review
(n=12)

Reports of included studies
(n=12)

[ Included ] [

Figure 1. PRISMA flow of study selection.
Literature search

This study aimed to identify clinical trials investigat-
ing the use of chlorhexidine postoperatively follow-
ing third molar surgery. These studies were identi-
fied in PubMed, the Cochrane Library, and Scopus,
with data spanning May 1971 to July 2023. Alternat-
ing combinations of keywords were used, including
“third molar surgery,” “chlorhexidine,” “mouth-
wash,” “wound dressing,” and “irrigation.” The
search strategy was constructed using Boolean op-
erators to combine intervention-related terms with
the surgical procedure of interest. Specifically, the
following combinations were applied: (“mouth-
wash” AND “third molar surgery”), (“wound dress-
ing” AND “third molar surgery”), (“intra-alveolar

” u

dressing” AND “third molar surgery”), and (“irriga-
tion” AND “third molar surgery”).

Inclusion and exclusion criteria

Studies were selected based on the inclusion and
exclusion criteria. The inclusion criteria for study se-
lection were as follows: randomized clinical studies
published in English, reporting clinical outcomes of
postoperative chlorhexidine administration, and
statistical analysis to assess the significance of the
intervention. The exclusion criteria were as follows:
case reports, reviews, in vitro studies, animal stud-
ies, or any clinical studies that did not report clinical
outcomes of the intervention. A special exclusion
criterion was the use of an antibiotic regimen in the
postoperative management of patients, as antibi-
otic use was considered a confounding factor in as-
sessing the intervention's efficacy.

Study selection

The first stage of study selection involved screening
studies by title and abstract. The collected titles and
abstracts were evaluated by one author (MRP) and
were selected for further evaluation. Two authors
(MRP and DI) read and evaluated the full papers of
these selected studies according to the predeter-
mined criteria. These two authors screened the pa-
pers for suitable study design, intervention, meas-
ured parameters, and the presence of statistical
analysis. At this stage, the studies were also
screened for a specific exclusion criterion: antibiotic
prescription in the postoperative regimen. Subse-
quently, all authors (MRP, DI, and PKA) evaluated
the conformity of the selected studies with the cri-
teria, assessed the findings, and analyzed the results
of all the included studies. The flow of study selec-
tion is demonstrated in Figure 1.

Risk of bias assessment

All authors independently evaluated the methodo-
logical rigor and potential risk of bias of the included
primary studies using the updated Cochrane Risk of
Bias Tool (RoB 2) (25). Five domains were assessed:

(1) bias arising from the randomization process,

(2) bias due to deviations from the intended inter-
ventions,

(3) bias resulting from missing outcome data,

(4) bias in outcome measurement, and

(5) bias in the selection of reported results.
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Each study was judged to have low risk, some con-
cerns, or high risk of bias in each domain, and an
overall risk-of-bias rating was subsequently as-
signed to provide a comprehensive assessment of
study quality.

Data extraction and statistical analysis

A table containing the journal title, author, publica-
tion year, country, study design, sample size, agents
used in the intervention, parameters measured, and
findings was created in Microsoft Word 2021 (Mi-
crosoft Office Professional Plus 2021, CA, USA). Two
additional tables were created to summarize the ex-
tracted data. One table included journal citation,
country, agents, sample size, mean age, sex distri-
bution, and incidence of AO; another was a 2 x 2 ta-
ble (Chi-square table) summarizing the incidence of
AO by intervention type. The effect measure used
for the primary outcome (incidence of alveolar os-
teitis) was the risk ratio (RR) with 95% confidence
intervals (Cl). Subsequently, a systematic review
was conducted based on the extracted data.

Results

Study selection

The database search revealed 882 clinical trials that
were related to our keywords. In this initial stage,
the studies were screened based on their titles and
abstracts. During this phase, one author (MRP) eval-
uated the titles and abstracts against the predeter-
mined inclusion and exclusion criteria. Records that
clearly did not meet the study objectives, were not
clinical trials, or did not involve chlorhexidine inter-
ventions were excluded. Following this initial
screening, 804 records were excluded, leaving 78
potentially relevant studies for full-text evaluation.

The 78 selected records underwent full-text assess-
ment for eligibility. Two authors (MRP and DI) inde-
pendently reviewed the complete manuscripts to
determine their suitability for inclusion in the meta-
analysis. Subsequently, 24 full-text reports were
successfully retrieved and assessed for eligibility.
Following full-text evaluation, 12 reports were ex-
cluded, including 11 studies involving the use of sys-
temic antibiotics in the postoperative regimen and
1 study including patients with bleeding disorders.
Ultimately, 12 studies met the eligibility criteria and
were included in the review. The number of reports
for the included studies was also 12, as each study
corresponded to a single publication. These 12 stud-
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ies were randomized clinical trials that were con-
ducted in various countries, namely, Chile (26), USA
(27, 28), Panama (29), United Kingdom (30), Iran
(31, 32), Pakistan (33), Spain (34-36) and Sweden
(37) between 1990 and 2018.

Risk of bias in included studies

The risk of bias in the included studies of this review
is shown in Figure 2. Overall, most included studies
demonstrated a low-to-moderate risk of bias. Bias
arising from the randomization process (D1) was
judged to be low risk in 7 of 12 studies (58.33%),
while several studies (5/12; 41.67%) presented
moderate risk. Bias due to deviations from intended
interventions (D2) and bias resulting from missing
outcome data (D3) were consistently rated as low
risk across nearly all included studies, indicating
good adherence to intervention protocols and min-
imal attrition bias. Only one study demonstrated a
moderate risk in the D2 domain.

Risk of bias domains
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Figure 2. Risk of bias in included studies based on RoB2 tool.

Regarding bias in the measurement of outcomes
(D4), 7 out of 12 studies (58.33%) were assessed as
low risk; however, some concerns were identified in
4 studies (33.33%). There was one study judged to
be high risk due to a potential lack of blinding or
subjective outcome assessment procedures. Bias in
the selection of reported results (D5) showed
greater  variability, with  multiple studies
(7/12;58.33%) assessed as having some concerns.
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In terms of overall risk of bias, three out of 12 stud-
ies (25%) were judged as low risk, the majority were
classified as having some concerns (7/12;58.33%),
and one study was considered at high risk of bias.
These findings suggest that, while the overall meth-
odological quality of the included randomized trials
was generally acceptable, certain limitations in re-
porting transparency and outcome measurement
should be considered when interpreting the synthe-
sized results.

Our literature search focused on the use of chlor-
hexidine in any preparation as a postoperative regi-
men. Four studies used chlorhexidine mouthwash
(CHX-MW)26-29, one used postoperative irrigation
to the extraction socket (CHX-IR)30, and seven used
intra-alveolar dressing into the extraction socket
(CHX-1AD)32-37. Various controls were used in the
studies, including distilled water (dH20), placebo
(PBO), saline (NaCl), and gelatin sponge (GS), and
some studies did not use any control (no treatment
[NT]). None of these studies used antibiotics in the
perioperative regimen. A total of 1,315 patients
were treated with chlorhexidine, whereas 1,357 pa-
tients were included in the control group. A sum-
mary of the included studies is shown in Table 1.
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Table 1. Summary of the included studies.

Agents \ Sample size Age Gender Alveolar osteitis (AO)
Journal Country T I E—— T I EE—
Treatment Control Treatment Control Treatment Co | Treatment Co Treatment Control
. . 4393+ 42.92 + M =187 M =176 10/372 27/372
1 Halabi et al., 2018 Chile CHX-MW dH20 372 372 1515 14.84 F=185 F=196 (2.69%) (7.26%) 0.006
M =51 M =50 31/239 56/240
2 H h et al., 1998 USA CHX-MW PBO 239 240 22.2 22.4 0.014
ermeschetal, F=85 F=85 (13%) (23.3%)
. . 7/39 9/38
3 Berwick and Lessin, 1990 Panama CHX-MW NacCl 39 38 NA NA NA NA (17.95%) (23.68%) 0.9315
M =32 M =30 12/144 28/134
4 Larsen, 1991 USA CHX-MW PBO 144 134 NA NA Fea1 Fe37 (8%) (21%) 0.01
. . : M =77 M =75 4/108 12/108
5 Field et al., 1988 United Kingdom CHX-IR NaCl-IR 108 108 NA NA F=31 F=33 (3.7%) (11.1%) <0.05
" 6/45 10/45
6 Haraji and Rakhshan, 2015 Iran CHX-IAD GS 45 45 NA NA NA NA (13.3%) (22.2%) 0.002
. M =38 M =27 4/50 14/50
- +
7 Babar et al., 2012 Pakistan CHX-IAD NT 50 50 296 F=12 F=23 (8%) (28%) 0.017
) M=5 M=4 3/17 4/13
- - + +
8 Torres-Lagares et al., 2006a Spain CHX-IAD NT 17 13 29+10.24 26.3+5.96 =12 F=g (17.64%) (30.76%) >0.05
M =51 M =44 11/48 9/47
9 Freudenthal et al., 2015 Sweden CHX-IAD PBO 100 100 33 34 F=a9 Fog (23%) (19%) >0.05
: ) 25.89 M =36 M =34 14/80 18/80
- - +
10 Rubio-Palau et al., 2014 Spain CHX-IAD PBO 80 80 7741 24.19+5.04 Foag F=26 (17.5%) (22.5%) >0.05
. 24.19 £ 5.04 M =20 M =14 6/53 15/50
- - +
11 Torres-Lagares et al., 2006b Spain CHX-IAD PBO 53 50 27.8+8.4 257486 F=33 F=36 (11%) (30%) 0.019
. M =39 9/80 26/80
- +
12 Haraji et al., 2013 Iran CHX-IAD GS 80 80 216125 = a1 (11.3%) (32.5%) <0.001

Swiss Dental Journal SSO — Science and Clinical Topics 54



Chlorhexidine reduces the incidence of alveolar osteitis in the absence of systemic antibiotics: a meta-analysis

The mean age of the patients included in the studies
was <30 years (28, 32—-36), whereas two studies in-
cluded patients with a mean age of 42-43 (26) and
33 years (37). The mean ages of the patients in the
treatment and control groups in each study did not
differ significantly. However, some studies did not
state the mean age of the patients (27, 29-31).

The difficulty of third molar surgery varied across
studies. The Koerner index was used to categorize
the difficulty of third molar surgery (38). Some stud-
ies included slightly to moderately difficult opera-
tions with Koerner index scores of 4-7 (34-36) and
>731,32. Some studies did not state the difficulty of
third molar surgery (26-30, 33, 37).

Incidence of AO

The incidence of AO in the chlorhexidine group was
9.88% (126/1,275), whereas it was 16.8%
(228/1357) in the control group (Table 2), and the
difference was significant (P < 0.0001). AO was
mostly observed with the use of chlorhexidine intra-
alveolar dressing (14.2%; 53/373) compared with
chlorhexidine mouthwash (8.27%; 69/834). How-
ever, only one study evaluated the incidence of AO
after chlorhexidine postoperative irrigation (3.7%;
4/108) (30). A statistically significant difference was
also observed in each chlorhexidine preparation,
wherein the incidence of AO was significantly lower
in the chlorhexidine mouthwash group (P < 0.0001),
chlorhexidine irrigation group (P < 0.05), and chlor-
hexidine intra-alveolar dressing group (P < 0.0001)
than in the control group. Freudenthal et al. (2015)
reported the highest incidence (23%) of AO in the
CHX group (37), whereas Halabi et al. (2018) re-
ported the lowest incidence (2.69%) in the CHX
group (26).

Table 2. Incidence of AO based on the intervention type.

AO No AO
CHX 126 1,149
Control 228 1,129

Four studies failed to demonstrate a significant dif-
ference in the incidence of AO after CHX applica-
tion29,34,35,37. One study did not find any signifi-
cant difference in AO rate after the combined use of
CHX-MW with CHX-IR compared with NaCl (29). The
other three studies also did not find any statistically
significant difference in the incidence of AO be-
tween the CHX-IAD and control groups (34, 35, 37).
Nevertheless, the other studies found a statistically
significant difference in the incidence of AO be-
tween the CHX and control groups. This finding con-
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tributed to the significant result in our pooled meta-
analysis.

The use of chlorhexidine in any preparation has
been demonstrated to reduce the incidence of AO
after third molar surgery. Chlorhexidine, used as a
perioperative mouthwash, postoperative irrigation,
or intra-alveolar dressing, reduced the risk of AO by
42.9% (95% Cl: 0.416-0.662). In a separate analysis,
the reduction rates in the AO risk with the use of
mouthwash and intra-alveolar dressing were 45.9%
(95% Cl: 0.396-0.738) and 45.9% (95% Cl: 0.375-
0.778), respectively.

Discussion

Our meta-analysis found that chlorhexidine reduces
the incidence of AO after third molar surgery, even
without systemic antibiotics in the postoperative
regimen. Chlorhexidine can be supplemented as a
postoperative mouthwash, irrigation, and intra-al-
veolar dressing in the third molar socket, with a rel-
ative risk reduction of up to 42.9%. This finding is
supported by previous studies, which report that
perioperative rinsing with 0.12% or 0.2% chlorhexi-
dine gluconate or applying chlorhexidine gel to the
post-extraction socket was beneficial in preventing
AO. Each formulation has distinct advantages in
terms of ease of use and cost, with gel formulation
recommended for immediate post-extraction appli-
cation and the rinse formulation for continued use
at home alongside appropriate patient education
(39,40).

Other systematic reviews evaluated the effective-
ness of chlorhexidine in preventing alveolar osteitis
(41-43). Chlorhexidine gel is effective in reducing
the incidence of alveolar osteitis after third molar
surgery. This effect is significant even in patients
with risk factors of AO, including smoking and oral
contraceptive use (41). Another study found the ef-
ficacy of chlorhexidine gel and rinse in any type of
exodontia, including third molar surgery (42). The
other study found that chlorhexidine, regardless of
its formulation, concentration, or regimen, is effec-
tive in preventing alveolar osteitis, with the gel for-
mulation more effective than the rinse formulation
(43). Our study differs from these previous studies
because we applied a special criterion, in which
studies that used antibiotics as perioperative medi-
cations were excluded from the analysis. In this way,
we assessed the efficacy of chlorhexidine in pre-
venting AO without antibiotic intervention.
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The mechanism of chlorhexidine in preventing alve-
olar osteitis is associated with its immediate bacte-
ricidal action and a prolonged bacteriostatic action
when applied postoperatively in third molar surgery
(44, 45). As a cationic compound, it adheres to the
skin, mucosa, and surrounding tissues. Following a
single rinse, approximately 30% may persist in saliva
for up to 5 hours and on the oral mucosa for up to
12 hours (46). Chlorhexidine reduces bacterial load
on the wound site, reducing the destruction of gran-
ulation tissue by the bacteria-driven inflammation
process, thus preventing the degradation of the
blood clot by the bacteria (47, 48).

Chlorhexidine can reduce inflammatory mediators
that are produced in response to bacterial activity
(31). It can penetrate the bacterial cell wall to dis-
rupt its integrity and induce cytoplasmic coagula-
tion by forming complexes with adenosine triphos-
phate and nucleic acids (44). High concentrations of
chlorhexidine (>0.1%), as it was used in the included
studies, cause leakage of the main intracellular
components, resulting in cell lysis and death46.
Chlorhexidine was also found to reduce the size of
the bacterial inoculum that enters the bloodstream
during tooth extraction; thus, it is eliminated rapidly
by the immune system (49). Therefore, chlorhexi-
dine rinsing before or after surgery is recommended
to reduce postoperative bacterial infections and
protect patients at risk of infective endocarditis,
particularly the immuno-compromised ones (46,
50).

Chlorhexidine should be considered one of the
measures to combat antibiotic resistance. A previ-
ous study demonstrated a comparable beneficial ef-
fect of chlorhexidine 0.2% irrigation and antibiotic
prophylaxis in reducing postoperative pain, swell-
ing, and trismus after third molar surgery. There
were also no differences in wound dehiscence or
pus discharge between the two groups. However,
antibiotic prescription is associated with adverse
events, including nausea, gastritis, and abdominal
discomfort (51). Another study found that chlorhex-
idine and antibiotics are similarly effective in pre-
venting infection after third molar surgery; hence,
antibiotic prophylaxis is not indicated for routine
administration (24). Taken together, the available
evidence reinforces chlorhexidine as a clinically ef-
fective antiseptic strategy that may reduce the need
for routine antibiotic use in third molar surgery.

Chlorhexidine provides favorable postoperative
outcomes compared with several commonly used

antiseptic agents in impacted third molar surgery.
Compared with povidone-iodine, chlorhexidine
demonstrated superior efficacy in reducing pain, al-
veolar osteitis, swelling, and trismus when used as
an irrigant following surgical removal of an im-
pacted third molar. But, when compared to hydro-
gen peroxide, both solutions demonstrated compa-
rable effects (18, 52). Chlorhexidine is superior to
povidone-iodine (PVI) in preventing overall surgical
site infection (SSls) (53).

Our group recommends using chlorhexidine at ap-
propriate concentrations for a limited time. Chlor-
hexidine use for >6 months is not recommended54.
To minimize surgical site infection, it is also recom-
mended to use chlorhexidine in cases with clear in-
dications, including gingivitis, AO prevention, and
surgical skin antisepsis (46, 55). The use of chlorhex-
idine instead of antibiotics to prevent AO is a good
clinical practice that helps mitigate antibiotic re-
sistance.

The addition of a special exclusion criterion, in
which systemic antibiotics were prescribed postop-
eratively, limited the number of eligible studies and
may limit the generalizability of the findings. This
criterion was applied to evaluate the independent
effect of chlorhexidine and to reduce potential con-
founding factors. Therefore, the results reflect the
preventive efficacy of chlorhexidine as a single in-
tervention rather than its effectiveness when pre-
scribed along with antibiotics.

Several limitations were identified within the body
of evidence included in this review. Although all in-
cluded studies were randomized clinical trials, vari-
ations were observed in chlorhexidine formulations
(mouthwash versus intra-alveolar gel), concentra-
tions (0.12% and 0.2%), application protocols, and
postoperative regimens. Differences in surgical dif-
ficulty, operator experience, and patient-related
risk factors (e.g., smoking status, oral hygiene, or
surgical trauma) were not consistently controlled
across studies, potentially influencing the reported
incidence of alveolar osteitis. Furthermore, the risk-
of-bias assessment using the Cochrane Risk of Bias
Tool indicated that one study was classified as high
risk of bias overall, potentially affecting the reliabil-
ity of its findings.

Future research should move beyond confirming
the overall preventive effect of chlorhexidine and
instead address in which patients, under which clin-
ical conditions, and with which formulation it pro-
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vides the most clinically meaningful benefit. Despite
concerns about the emerging resistance of microor-
ganisms to chlorhexidine, it remains the first-line
treatment for antisepsis. A systematic review and
meta-analysis did not observe demonstrable
changes in the susceptibility of pathogens to chlor-
hexidine over time in human-derived data (55). An-
other study found an increase in the minimum in-
hibitory concentration of chlorhexidine in some
bacteria, although its clinical relevance is consid-
ered limited (56). Future studies should also address
this phenomenon.

Conclusions

The application of chlorhexidine can effectively pre-
vent the incidence of AQ in third molar surgery with-
out additional antibiotic therapy. Thus, antibiotic
prescription may be minimized to prevent aggravat-
ing antimicrobial resistance issues.
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Zusammenfassung

Einleitung

Die Antibiotikaresistenz stellt eine der gravierends-
ten Bedrohungen der globalen Gesundheit dar und
verursachte 2019 etwa 1,27 Millionen Todesfille.
Zahnarzte tragen durch haufige, medizinisch oft
nicht indizierte Antibiotikaverordnungen zu diesem
Problem bei - insbesondere nach Zahnextraktionen.
Die Alveolitis sicca (AS) ist eine haufige postopera-
tive Komplikation nach chirurgischer Entfernung im-
paktierter dritter Molaren (Odontektomie), gekenn-
zeichnet durch Lyse des Blutkoagels und starke
Schmerzen. Chlorhexidin (CHX) bietet als Antisepti-
kum eine vielversprechende Alternative zur syste-
mischen Antibiotikaprophylaxe. Ziel dieser Me-
taanalyse war es, die Wirksamkeit von Chlorhexidin
zur Pravention der Alveolitis sicca ohne periopera-
tive Antibiotikamedikation zu bewerten.

Material und Methoden

Diese systematische Ubersichtsarbeit und Me-
taanalyse folgte den PRISMA-2020-Leitlinien. Die
Fragestellung wurde nach dem PICO-Modell struk-
turiert: Patienten mit Odontektomie (P), postopera-
tive CHX-Anwendung in beliebiger Form (1), konven-
tionelle Lokalmassnahmen oder keine Intervention
(C), Inzidenz der Alveolitis sicca (O). Die Literatur-
recherche erfolgte in PubMed, Cochrane Library
und Scopus (Mai 1971 bis Juli 2023). Eingeschlossen
wurden randomisierte klinische Studien in engli-
scher Sprache mit statistischer Auswertung klini-
scher Ergebnisse nach postoperativer CHX-Gabe.
Studien mit perioperativer Antibiotikaverordnung
wurden explizit ausgeschlossen, um Confounder zu
vermeiden. Die Risikobewertung erfolgte mit dem
Cochrane RoB-2-Tool. Das priméare Effektmass war
das Risikoverhéltnis (RR) mit 95 %-Konfidenzinter-
vall.

Resultate

Aus 882 identifizierten Studien wurden nach Scree-
ning 12 randomisierte klinische Studien aus Chile,
USA, Panama, Vereinigtem Konigreich, Iran, Pakis-
tan, Spanien und Schweden (1990-2018) einge-
schlossen. CHX wurde als Mundspeilung (4 Stu-
dien), Irrigation (1 Studie) und intraalveolarer Ver-
band (7 Studien) angewendet. Insgesamt wurden
1.315 Patienten in der CHX-Gruppe und 1.357 in der
Kontrollgruppe analysiert. Die AS-Inzidenz war in
der CHX-Gruppe signifikant niedriger (9,88 % vs.
16,8 %; p < 0,0001). Chlorhexidin reduzierte das AS-
Risiko um 42,9 % (95 %-Kl: 0,416-0,662). Sowohl
Mundspilungen als auch intraalveol Verbande zeig-
ten eine Risikoreduktion von je 45,9 %. Drei Studien
wiesen ein niedriges Biasrisiko auf, sieben ein mo-
derates und eine ein hohes.

Diskussion

Chlorhexidin reduziert die Inzidenz der Alveolitis
sicca nach Odontektomie effektiv und ohne syste-
mische Antibiotika. Der Wirkmechanismus beruht
auf sofortiger bakterizider und anhaltender bakteri-
ostatischer Wirkung durch Bindung an bakterielle
Membranen. Im Vergleich zu Povidon-lod zeigte
CHX Uberlegene oder gleichwertige Ergebnisse bei
besserer Vertraglichkeit. Im Gegensatz zu friiheren
Metaanalysen schloss diese Studie konsequent an-
tibiotikabehandelte Gruppen aus, um den isolierten
Effekt von CHX abzubilden. Limitationen umfassen
Heterogenitdt der CHX-Formulierungen und Appli-
kationsprotokolle sowie die begrenzte Studienzahl.
Die Ergebnisse unterstiitzen den Einsatz von
Chlorhexidin als klinisch wirksame antiseptische Al-
ternative zur Antibiotikaprophylaxe nach Weisheits-
zahnchirurgie und leisten damit einen Beitrag zur
Bekampfung der Antibiotikaresistenz.
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Résumé

Introduction

La resistance aux antibiotiques represente | une des
menaces les plus graves pour la sante publique
mondiale, responsable d environ 1,27 million de
deces en 2019. Les chirurgiens-dentistes contri-
buent a ce probleme par des prescriptions souvent
non justifiees, notamment apres les extractions
dentaires. L alveolite seche (AS) est une complica-
tion postoperatoire frequente apres | extraction chi-
rurgicale des troisiemes molaires impactees, carac-
terisee par la lyse prematuree du caillot sanguin et
des douleurs intenses. La chlorhexidine (CHX), dis-
ponible en bain de bouche, gel ou solution d irriga-
tion, constitue une alternative prometteuse a | anti-
biotherapie systemique. L objectif de cette meta-
analyse etait d evaluer | efficacite de la CHX dans la
prevention de | alveolite seche en | absence d anti-
biotherapie perioperatoire.

Matériels et méthodes

Cette revue systematique et meta-analyse a ete
conduite selon les recommandations PRISMA 2020.
La question clinique a ete structuree selon le mo-
dele PICO : patients beneficiant d une odontectomie
(P), utilisation postoperatoire de CHX sous toute
forme (l), mesures locales conventionnelles ou ab-
sence d intervention (C), incidence de | alveolite
seche (O). La recherche bibliographique a ete me-
nee dans PubMed, Cochrane Library et Scopus (mai
1971 ajuillet 2023). Les essais cliniques randomises
rapportant des resultats apres CHX postoperatoire,
sans antibiotherapie systemique, ont ete inclus. L
evaluation du risque de biais a ete realisee avec | ou-
til Cochrane RoB 2. La mesure d effet principale etait
le risque relatif (RR) avec intervalle de confiance a
95 %.

Résultats

Sur 882 etudes identifiees, 12 essais cliniques ran-
domises ont ete inclus, realises au Chili, aux Etats-
Unis, au Panama, au Royaume-Uni, en Iran, au Pa-
kistan, en Espagne et en Suede (1990-2018). La
chlorhexidine a ete utilisee en bain de bouche (4
etudes), irrigation (1 etude) ou pansement intra-
alveolaire (7 etudes). Au total, 1 315 patients ont
ete traites par CHX et 1 357 constituaient le groupe
controle. L incidence de | alveolite seche etait signi-
ficativement inferieure dans le groupe CHX (9,88 %
vs 16,8 % ; p < 0,0001), avec une reduction du risque
de 42,9 % (IC 95 % : 0,416-0,662). Les bains de
bouche et pansements intra-alveolaires montraient
chacun une reduction de 45,9 %. Trois etudes pre-
sentaient un faible risque de biais, sept un risque
modere et une un risque eleve.

Discussion

Cette meta-analyse demontre que la chlorhexidine
reduit efficacement | incidence de | alveolite seche
apres odontectomie, sans antibiotiques syste-
miques. Son mecanisme repose sur une action bac-
tericide immediate et bacteriostatique prolongee
par fixation aux membranes bacteriennes. Compa-
ree a la povidone iodee, la CHX presente une effica-
cite superieure ou equivalente avec un meilleur pro-
fil de tolerance. L originalite de cette etude reside
dans | exclusion stricte de tout protocole antibio-
tique, isolant ainsi | effet propre de la CHX. Les li-
mites incluent | heterogeneite des formulations et
des protocoles entre les etudes. Ces resultats sou-
tiennent la CHX comme strategie antiseptique effi-
cace en alternative a | antibioprohylaxie de routine,
contribuant a la lutte contre | antibioresistance.
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