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Antibiotic use in mandibular fracture surgery – An 
international survey and a review of the literature

Marko Oksa1, 2, Aleksi Haapanen1, 2, Frida Stråhlman1, Johanna Snäll1, 2

  SCIENTIFIC ARTICLES

SUMMARY

Objective. To clarify antibiotic use by oral and maxillofacial surgeons in mandibular fracture 
patients and evaluate practices based on scientifi c evidence.

Material and methods. We assessed antibiotic use in simple symphysis and angle mandibular 
fractures among oral and maxillofacial surgeons in the Nordic countries through an e-survey. In ad-
dition, we performed a literature review of antibiotic administration in mandibular fracture surgery.

Results. A total of 41 oral and maxillofacial surgeons who treat mandibular fractures responded 
to the questionnaire. Timing and duration of antibiotic use varied. The duration of postoperative 
antibiotic treatment ranged from 1 to 7 days (mean 5.6 days). Respondents’ practices were not in 
concordance with scientifi c evidence. According to previous studies, restricting antibiotic exposure 
to a maximum of 24 hours postoperatively was not related to a higher risk of surgical site infections. 
No articles described a benefi t of prolonged postoperative antibiotic therapy.

Conclusions. Antibiotic use in connection with mandibular fracture treatment varied in the Nor-
dic countries and antibiotic practices are not in concordance with the current literature. Restricting 
antibiotic exposure to a maximum of 24 hours postoperatively should be considered. Clear guidelines 
for antibiotic prophylaxis as part of the surgical management of mandibular fractures are required.
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INTRODUCTION

According to a multicenter and prospective 
study from 2012 covering European populations, 
mandibular fractures are the most frequent fractures 
in the maxillofacial area (1). Due to a possible risk 
of contamination with the oral fl ora, fractures in the 
dentate part of the mandible are prone to infections. 
Thus, prescribing prophylactic antibiotics as part 
of the treatment of mandible fractures seems to be 
compulsory (2). 

Previous studies (3, 4) have shown that there is 
no evidence to support prolonged antibiotic prophy-
laxis in addition to perioperative antibiotic therapy 
as part of the surgical treatment of mandibular 
fractures. In 2006, Andreasen et al. (5) published 
a systematic review of prophylactic administra-
tion of antibiotics in the treatment of maxillofacial 
fractures. They concluded that in the treatment of 

mandibular fractures, excluding the condylar part 
of the mandible, a single-dose or 1-day prophy-
lactic antibiotic therapy is the method of choice 
in reducing infections. Additionally, some studies 
(6–8) revealed that postoperative administration of 
antibiotics does not have a statistically signifi cant 
benefi t compared to only preoperative or periopera-
tive antibiotic therapy (or both) in reducing surgical 
site infection (SSI) rates.

The use of perioperative antibiotics as part of 
the surgical treatment of mandibular fractures is 
well established, but there are no data to support 
prolonged postoperative administration of antibi-
otics (6). The absence of protocols and antibiotic 
guidelines may lead to wide variation in antibiotic 
use practices. A reduction in antibiotic use will limit 
the development of antimicrobial resistance, which 
is a severe problem throughout the world (9).

The aim of the present study was to assess the 
use of antibiotics by oral and maxillofacial sur-
geons in mandibular fracture patients in the Nordic 
countries. We hypothesized that treatment practices 
may vary, and evidence-based treatment recom-
mendations are required. We conducted a literature 
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review on current research to compare our fi ndings 
to existing practices.

M ATERIALS AND METHODS

Study design
The study was conducted in two parts. 
In the fi rst part, we assessed antibiotic use 

practice by oral and maxillofacial surgeons. The 
e-survey was designed and conducted between 5 
April 2019 and 28 February 2020. The second part 
focused on previous research evidence and consisted 
of a literature search.

Survey 
The e-survey was directed at oral and maxil-

lofacial surgeons currently working in the Nordic 
countries. The Danish, Estonian, Finnish, Icelandic, 
Norwegian and Swedish oral and maxillofacial sur-
gery foundations were contacted by email and asked 
to distribute an English-language questionnaire to 
their members. The survey was targeted at special-
ists treating mandibular fractures in their daily work. 
Trainees were excluded from the analyses.

Background information of respondents was 
collected at the beginning of the survey. Differences 
in the use of antibiotics in conjunction with intraoral 
surgical treatment of mandibular fractures were 
based on the following two fi ctitious patient cases: 
1) a  patient with a recent fracture of the mandibular 
symphysis (Figure 1) and 2) a patient with a recent 
fracture in the angulus region and a partially erupted 
third molar in line with the fracture (Figure 2). The 
fi ctitious patients did not have history of chronic dis-
ease and did not smoke or drink alcohol. They were 

described to be cooperative and had moderate pain.
The questions concerned the primary choice 

of antibiotic at different stages of treatment and 
the duration of postoperative antibiotic treatment. 
We also asked about the timeframe to operate on a 
similar fracture. The responses were collected using 
Google Forms.

Literature review
Search strategy 
Pubmed was searched to identify articles pub-

lished before April 2020 using the following search 
terms: “mandibular”, “fracture”, “trauma”, “mandi-
ble fracture”, “antibiotics” and “prophylaxis”. This 
query retrieved 134 publications. The complete form 
of the search query is presented in Appendix.

Study selection 
Titles and abstracts of the retrieved publications 

were screened to exclude studies that did not focus 
on antibiotic prophylaxis as part of the surgical treat-
ment of mandibular fractures, publications not writ-
ten in English, and studies involving animal models. 
No duplicates were identifi ed. To be included in this 
literature review, studies had to focus on antibiotic 
timing or length, and the relation between the anti-
biotic regimen and postoperative infection had to be 
clearly defi ned. Furthermore, only clinical studies 
were included in this review.

RESULTS

Survey
A  total of 45 Estonian, Finnish, Icelandic, 

Norwegian, and Swedish oral and maxillofacial sur-
geons responded to the questionnaire, three of which 

Fig 1. A patient with a fracture in the symphysis region
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were excluded because they were not specialists. 
One respondent who was not treating mandibular 

fractures was excluded from the analyses. Thus, 41 
respondents were included in the analyses. Back-
ground information is presented in Table 1.

In the case of symphysis fractures, 39 of 41 re-
spondents (95.1%) reported antibiotic use as part of 
treatment. Thirty-six respondents (92.3%) favored 
antibiotic use immediately after fracture diagnosis. 
All respondents who reported prescribing antibiotics 
as part of the surgical treatment of mandibular sym-
physis fractures prescribed antibiotics in conjunc-
tion with surgery. Most of the respondents (34 of 39, 
87.2%) reported using antibiotics postoperatively. 
The median reported duration for postoperative 
antibiotic treatment was 6 days (range 1-7 days, 
mean 5.6 days). 

Correspondingly, in the case of mandibular an-
gulus fracture, all but two respondents who treated 
similar fractures surgically reported antibiotic use as 
part of the treatment (37 of 39, 94.9%). Those who 
reported prescribing antibiotics as part of the surgi-
cal treatment of mandibular angulus fractures did so 
in conjunction with surgery. Thirty-three of 37 re-
spondents (89.2%) favored antibiotic administration 
immediately after the fracture diagnosis, whereas the 
remaining respondents reported beginning antibiotic 
administration in conjunction with surgery. Post-
operative prescription of antibiotics was practiced 
by 32 (86.5%) respondents. The median reported 
duration for postoperative antibiotic treatment was 
5 days (range 3-7 days, mean 5.6 days). Most of the 
respondents favored chlorhexidine mouth rinse post-
operatively. Treatment practices of the respondents 
are shown in Tables 2 and 3. 

Table 2. Treatment strategies of 41 surgeons treating mandibular symphysis fractures

 No. of re-
spondents

Yes n (%) No n (%)

Do you prescribe antibiotics as part of the treatment? 41 39 (95.1) 2 (4.9)
Do you prescribe antibiotics as part of the treatment 
immediately after diagnosis of fracture?

39 36 (92.3) 3 (7.7)

Do you prescribe antibiotics as part of the treatment 
in conjunction with surgery?

39 39 (100.0) 0 (0)

Do you prescribe antibiotics as part of the treatment 
postoperatively?

39 34 (87.2) 5 (12.8)

Do you recommend chlorhexidine as a part of postop-
erative treatment?

41 37 (90.2) 4 (9.8)

 Mean 
(range)

Median

What is your duration of choice for postoperative 
antibiotic treatment (days)?

34 5.6 (1–7) 6

What duration for post-operative chlorhexidine 
mouth rinse do you recommend to patients (days)?

37 8.6 (5–14) 7

0-12h
n (%)

13-24h
n (%)

24-48h
n (%)

≥49h
n (%)

In what timeframe do you strive to operate a similar 
fracture?

41 4 (9.8) 25 (61.0) 12 (29.3) 0 (0)

Table 1. Background information

Degree n %
MD 1 2.4
DDS/DMD 28 68.3
Both MD and DDS/DMD 12 29.3
Age Range Mean

31–62 48.2
Sex n %
Women 10 24.4
Men 31 75.6

Fig 2. A patient with a fracture in the angulus region
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When asked about the antibiotic of choice, no 
clear differences were found in antibiotic protocols 

between the two cases. The antibiotic of choice 
immediately after diagnosis and postoperatively 

Records retrieved through PubMed 
searching
(n=134)

Records after abstract and title 
screening
(n=134)

Records excluded
(n=8)

Full-text articles assessed
(n=18) Full text articles excluded

(n=10)

Studies included
(n=8)
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Full-text articles assessed for 
eligibility

(n=26)

Records excluded
(n=108)

Fig 3. A fl ow chart of study selection

Table 3. Treatment strategies of 39 surgeons treating mandibular angulus fractures

 No. of re-
spondents

Yes n (%) No n (%)

Do you prescribe antibiotics as part of the treatment? 39 37 (94.9) 2    (5.1)
Do you prescribe antibiotics as part of the treatment 
immediately after diagnosis of fracture?

37 33 (89.2) 4  (10.8)

Do you prescribe antibiotics as part of the treatment 
in conjunction with surgery?

37 37 (100.0) 0        (0)

Do you prescribe antibiotics as part of the treatment 
postoperatively?

37 32 (86.5) 5  (13.5)

Do you recommend chlorhexidine as a part of postop-
erative treatment?

39 35 (89.7) 4  (10.3)

 Mean 
(range)

Median

What is your duration of choice for postoperative 
antibiotic treatment (days)?

32 5.6 (3–7) 5

What duration for post-operative chlorhexidine 
mouth rinse do you recommend to patients (days)?

35 8.7 (5–14) 7

0-12h
n (%)

13-24h
n (%)

24-48h
n (%)

≥49h
n (%)

In what timeframe do you strive to operate a similar 
fracture?

39 3 (7.7) 20 (51.3) 16 (41.0) 0    (0)
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(in descending order) was penicillin (G or V), ami-
nopenicillin (ampicillin or amoxicillin), and cepha-
losporin (fi rst or second generation). Furthermore, 
penicillin was the most commonly prescribed antibi-
otic perioperatively followed by cephalosporin and 
aminopenicillin, which were both equally favored. 
Metronidazole or clavulanic acid was combined 
with the above antibiotics in some cases. Antibiotic 
choices are presented in the Table 4. 

Literature review
Figure 3 presents a fl  owchart of study selection. 

The remaining articles were assessed for eligibility. 
Four of the included studies were prospective and 
four were retrospective. Two of the prospective stud-
ies were both randomized and placebo controlled. 
All studies were published between 2001 and 2017. 
According to the studies, restricting antibiotic ex-
posure to a maximum of 24 hours postoperatively 
was not related to a higher risk of SSIs. No articles 
demonstrated a benefi t of prolonged postoperative 
antibiotic therapy. Additionally, according to one 
retrospective study (10), the length of time between 
an injury of the angle of the mandible and the fi rst 
dose of antibiotic given is statistically signifi cant; 
patients who received their fi rst dose of antibiotic 
over 72 hours after the injury had a threefold higher 
rate of postoperative infection than those who re-
ceived antibiotics between 24 and 72 hours after the 
injury. Table 5 summarizes the  major parameters of 
the included studies.

DISCUSSION

The aim of the present study was to assess the 
use of antibiotics by oral and maxillofacial surgeons 
in mandibular fracture patients. We hypothesized 
that treatment practices may vary and that evidence-
based treatment recommendations are required.

Our hypothesis was confirmed. The survey 
showed notable differences in antibiotic use prac-
tices between surgeons, particularly with preop-

erative use and duration. However, responses were 
consistent on the use of perioperative antibiotic 
prophylaxis; those who prescribe antibiotics as part 
of the surgical treatment of mandibular angulus 
or symphysis fractures do so in conjunction with 
surgery. Particularly interesting was that two of the 
respondents reported not prescribing antibiotics at 
all as part of the surgery. No signifi cant differences 
were found in the antibiotic practices between the 
two fracture types.

Prophylactic use of antibiotics as part of the 
surgical management of mandibular fractures, 
especially in the dentate part of the mandible, 
seems to be compulsory due to a possible risk of 
contamination with oral microbes. However, there 
is no clear protocol for prophylactic antibiotic treat-
ment. According to previous studies, surgeons use 
often longer courses of prophylactic antibiotics in 
the surgical treatment of mandible fractures than the 
current literature deems necessary (2).

In our survey, the median duration of postopera-
tive antibiotic treatment was 5 days in the case of 
mandibular angulus fracture and 6 days in the case of 
symphyseal fracture. Thu s, half of the respondents 
favored an antibiotic duration of nearly a week. The 
literature review of this study revealed that restrict-
ing antibiotic exposure to a maximum of 24 hours 
postoperatively was not related to a higher risk of 
SSIs. A systematic review by Shridharani et al. 
(13) revealed that an antibiotic regimen exceeding 
24 hours postoperatively is not needed in patients 
treated with open reduction and internal fi xation. 
According to our survey, antibiotic practices of oral 
and maxillofacial surgeons are not in concordance 
with the previous research evidence of mandibular 
fractures. 

The similar trend has been observed previously. 
Administration of antibiotics varies extensively 
among surgeons in previous studies. For example, 
in a study by Lovato and Wagner (6), the duration 
of postoperative antibiotic treatment in the surgical 
management of mandibular fractures ranged from 

Table 4. Antibiotic choice in fractures involving the angle and symphysis of the mandible

 No. of re-
spondents

Penicil-
lin G/V

Cephalo-
sporin (1st 
or 2nd gen.)

Aminopenicil-
lin (ampicillin, 
amoxicillin)

Metronidazole or cla-
vulanic acid combined 
with other antibiotics

n (%) n (%) n (%) n (%)
Symphysis 
fracture

after diagnosis 36 29 (80.6) 3 (8.3) 4 (11.1) 11 (30.6)
in conjunction with surgery 39 27 (69.2) 6 (15.4) 6 (15.4) 13 (33.3)
postoperatively 34 27 (79.4) 2 (5.9) 5 (14.7) 9 (26.5)

Angulus 
fracture

after diagnosis 33 25 (75.8) 3 (9.1) 5 (15.2) 11 (33.3)
in conjunction with surgery 37 25 (67.6) 6 (16.2) 6 (16.2) 13 (35.1)
postoperatively 32 25 (78.1) 1 (3.1) 6 (18.8) 7 (21.9)
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24 hours to 10 days in an extended antibiotic regi-
men group. Several antibiotics were used, including 
cephalosporins, penicillin, amoxicillin/clavulanic 
acid, and clindamycin. The same trend was also 
revealed in a retrospective study by Domingo et al. 
(11). Active discussion should address the unneces-
sarily protracted durations of antibiotic regimens.

According to a systematic review by Kyzas (2), 
the antibiotic of choice varies widely in previous 
studies. Penicillins, aminopenicillins, and cepha-
losporins were the most commonly used types of 
antibiotics both in the systematic review by Kyzas 
(2) and in the responses in our survey. However, the 
choice of antibiotic regimen was at the surgeon’s 
discretion in several of the studies in the literature 
review. This may distort the results and lead, for 
example, to a situation where antibiotics are pre-
scribed especially for the patients assumed to be at 
a higher risk of infection.

The benefi t of perioperative antibiotics has been 
shown previously. In a systematic review, Andreasen 
et al. (5) reported that short-term antibiotic prophy-
laxis is indicated to reduce infection rates as part 
of the treatment of compound mandibular fractures. 
They observed an approximately fourfold reduction 
in infection rates and recommended a single-dose 
or 1-day prophylactic antibiotic therapy. In the 
present study, in addition to perioperative antibiotic 
administration, most surgeons reported prescribing 
antibiotics for the waiting period prior to surgery. 
Hammond et al. (10) found that the period between 
an injury of the angle of the mandible and the fi rst 
dose of antibiotic is statistically signifi cant; patients 
who received their fi rst dose of antibiotic over 72 
hours after the injury had a threefold higher rate of 
postoperative infections than those who received 
antibiotics between 24 and 72 hours after the in-
jury. Therefore, it may be concluded that antibiotic 
treatment is justifi able while waiting for surgery, 
especially in mandibular angle fractures.

There is no apparent evidence that omitting antibi-
otic treatment would increase the risk of postoperative 
infections in patients awaiting surgery. Nevertheless, it 
is understandable that surgeons want to protect patients 
by prescribing an extended antibiotic regimen against 
postoperative infections, which may be severe and lead 
to revision surgery and the need for a larger surgical 
approach. However, prolonged prophylactic antibiotics 
should be reserved for patients susceptible to infection 
complications. Several factors may infl uence the risk 
of complications. Smoking history, alcohol abuse, poor 
oral hygiene, systemic illness, or an infected tooth in 
line with the fracture may predispose to infections and 
delayed healing (14,15).

The timeframe for surgery of a mandibular an-
gulus or symphysis fracture was consistent in our 
survey; all respondents strove to operate similar 
fractures within 48 hours. Hurrell et al. (16) ob-
served in their prospective study that it may be safe 
to delay the treatment of mandible fractures. They 
did not fi nd a statistically signifi cant association 
between outcome and treatment delay. The mean 
delay was 4.6 days (range 0–41 days) in the study. 
Even though treatment delay does not increase 
postoperative infection risk signifi cantly, it should 
be noted that merely stabilizing the mobile and often 
painful fracture and accelerating recovery are valid 
reasons for prompt treatment.

As part of the survey, we asked about the use 
of chlorhexidine mouth rinse postoperatively in 
mandibular fracture treatment. About 90% of the 
respondents recommended it postoperatively to their 
patients (median duration 7 days, range 5–14 days 
in both fracture types). While local chlorhexidine 
is benefi cial in oral surgery procedures, there is still 
lack of evidence on the optimal duration of treat-
ment (17). Preoperative chlorhexidine mouth rinse 
is benefi cial in preventing bacteremia in oral surgery 
(18). Thus, chlorhexidine rinsing is also useful pre-
operatively, which could be particularly suitable for 
a fracture population in which oral cleansing prior 
to fracture surgery may be defi cient.

Our study has some limitations. First, the num-
ber of survey respondents was quite small (n=41) 
and thus we did not reach all suitable oral and max-
illofacial surgeons. Secondly, conclusions of the 
literature research remained limited. Four studies 
in the literature review were retrospective and only 
two of the four prospective studies were both ran-
domized and placebo controlled. In addition, there 
were few patients (n=30) in the prospective, rand-
omized, double-blind clinical study by Abubaker 
and Rollert (12). Common practices would also 
provide a better basis for retrospective studies. 
There is a further need for prospective, multicenter, 
randomized control trials.

CONCLUSIONS

In conclusion, evidence-based guidelines for an-
tibiotic treatment as part of the surgical management 
of mandibular fractures are needed at both the interna-
tional and unit levels. Based on the current literature, 
we recommend perioperative and 1-day postoperative 
prophylactic antibiotic prophylaxis as part of the surgi-
cal treatment of non-complicated and non-comminuted 
mandibular fractures of the dentate region. Additionally, 
antibiotic treatment may be appropriate prior to surgery, 
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especially in mandibular angle fractures. Further dis-
cussion with clinicians is necessary to reduce excess 
antibiotic use in mandibular fracture surgery.

STATEMENT OF CONFLICT OF INTEREST

The authors state no confl ict of interest.

Received: 20 11 2020
Accepted for publishing:  11 09 2022

1. Boffano P, Roccia F, Zavattero E, Dediol E, Uglešić V, 
Kovačič Ž, et al. European Maxillofacial Trauma (EU-
RMAT) project: a multicentre and prospective study. J 
Craniomaxillofac Surg 2015;43:62-70.

2. Kyzas PA. Use of antibiotics in the treatment of mandible 
fractures: a systematic review. J Oral Maxillofac Surg 
2011;69:1129-45.

3. Singh RP, Carter LM, Whitfi eld PH. Antimicrobial prophy-
laxis in open reduction and internal fi xation of compound 
mandibular fractures: a collaborative regional audit of 
outcome. Br J Oral Maxillofac Surg 2013;51:444-7.

4. Schaller B, Soong PL, Zix J, Iizuka T, Lieger O. The role 
of postoperative prophylactic antibiotics in the treatment 
of facial fractures: a randomized, double-blind, placebo-
controlled pilot clinical study. Part 2: Mandibular fractures 
in 59 patients. Br J Oral Maxillofac Surg 2013;51:803-7.

5. Andreasen JO, Jensen SS, Schwartz O, Hillerup Y. A sys-
tematic review of prophylactic antibiotics in the surgical 
treatment of maxillofacial fractures. J Oral Maxillofac Surg 
2006;64:1664-8.

6. Lovato C, Wagner JD. Infection rates following periopera-
tive prophylactic antibiotics versus postoperative extended 
regimen prophylactic antibiotics in surgical management of 
mandibular fractures. J Oral Maxillofac Surg 2009;67:827-
32.

7. Gaal A, Bailey B, Patel Y, Smiley N, Dodson T, Kim D, et 
al. Limiting antibiotics when managing mandible fractures 
may not increase infection risk. J Oral Maxillofac Surg 
2016;74:2008-18.

8. Miles BA, Potter JK, Ellis E3rd. The effi cacy of postopera-
tive antibiotic regimens in the open treatment of mandibular 
fractures: a prospective randomized trial. J Oral Maxillofac 
Surg 2006;64:576-82.

9. World Health Organization. WHO Global strategy for 
containment of antimicrobial resistance. World Health 
Organization; 2001. Available from: URL:  https://www.
who.int/drugresistance/WHO_Global_Strategy.htm/en/

REFERENCES

10. Hammond D, Parmar S, Whitty J, McPhillips M, Wain R. 
Prescription of antibiotics: does it alter the outcome for 
patients who have fractures of the angle of the mandible? 
Br J Oral Maxillofac Surg 2017;55:958-61.

11. Domingo F, Dale E, Gao C, Groves C, Stanley D, Max-
well R, et al. A single-center retrospective review of 
postoperative infectious complications in the surgical 
management of mandibular fractures: Postoperative 
antibiotics add no benefi t. J Trauma Acute Care Surg 
2016;81:1109-14.

12. Abubaker AO, Rollert MK. Postoperative antibiotic prophy-
laxis in mandibular fractures: A preliminary randomized, 
double-blind, and placebo-controlled clinical study. J Oral 
Maxillofac Surg 2001;59:1415-9.

13. Shridharani SM, Berli J, Manson PN, Tufaro AP, Rodriguez 
ED. The Role of postoperative antibiotics in mandible 
fractures: a systematic review of the literature. Ann Plast 
Surg 2015;75:353-7.

14. Furr AM, Schweinfurth JM, May WL. Factors associated 
with long-term complications after repair of mandibular 
fractures. Laryngoscope 2006;116:427-30.

15. Gutta R, Tracy K, Johnson C, James LE, Krishnan DG, 
Marciani RD. Outcomes of mandible fracture treatment 
at an academic tertiary hospital: a 5-year analysis. J Oral 
Maxillofac Surg 2014;72:550-8.

16. Hurrell MJL, David MC, Batstone MD. A prospective study 
examining the effects of treatment timing in the manage-
ment of mandible fractures. Int J Oral Maxillofac Surg 
2018;47:1126-31.

17. Solderer A, Kaufmann M, Hofer D, Wiedemeier D, Attin 
T, Schmidlin PR. Effi cacy of chlorhexidine rinses after 
periodontal or implant surgery: a systematic review. Clin 
Oral Investig 2019;23:21-32.

18. Arteagoitia I, Rodriguez Andres C, Ramos E. Does chlor-
hexidine reduce bacteremia following tooth extraction? 
A systematic review and meta-analysis. PLoS One 
2018;13:e0195592.  

APPENDIX

Literature review search query: (((Mandibular[MeSH Terms] AND (fracture[Title/Abstract] OR 
trauma[Title/Abstract] OR trauma[MeSH Terms])) OR (mandible fracture[MeSH Terms])) AND 
((antibiotics[Title/Abstract]) OR prophylaxis[Title/Abstract])).


