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Xu et al.: Antibiotics Treatment after Tooth Extraction Surgery
Despite evidence that antibiotics abuse is related to unknown pathogen infection, antibiotics are badly 
overused in China, as common people can easily buy antibiotics in pharmacy stores, even without 
prescriptions from doctors. The necessity and feasibility of antibiotics treatment after tooth extraction 
surgery, among the most common surgical operations, remain unclear. We examined the clinical significance 
of necessity of antibiotics treatment after tooth extraction using 103 patients treated with amoxicillin and 
metronidazole and 104 subjects treated with vitamin C as control. A randomized, double-blind, placebo-
controlled, clinical trial design was performed. Univariate analyses for general characteristics of the study 
population were performed and there were no significant differences in gender, age, extraction position 
between the two groups before operation. The operation time was also not significantly different between 
the two groups. The postoperative complications were evaluated regarding pain, swelling, opening degree 
and alveolitis. The statistical analysis revealed that postoperative amoxicillin and metronidazole treatment 
did not produce statistically significant better results than placebo with regard to pain, swelling, opening 
degree and alveolitis. These findings extend our understanding of antibiotics using after tooth extraction 
surgery and suggest that this therapeutic strategy does not seem to impose additional benefits to Chinese 
population.

Key words: Infection, tooth extraction, antibiotics, postoperative complications

Tooth extraction is a very common surgical procedure 
and is often followed by pain, swelling, trismus, 
alveolar osteitis, and infections of the wound, prebuccal 
site and anterior isthmus of the fauces[1]. The most 
common is alveolar osteitis, which affects 25 %-30 % 
of patients[2]. Infection of the wound is also common, 
ranging from 2 % to 12 %[3,4]. Antibiotics are frequently 
prescribed with nonsteroidal anti-inflammatory drugs 
in dental clinics to prevent infections that may occur 
after invasive surgical treatment[5]. The rate of antibiotic 
prescription after tooth extractions is high[6]. Among all 
antibiotic prescriptions, the proportion of prescriptions 
from dental clinics was approximately 10 %[7,8]. The 
efficacy of antibiotic prophylaxis in preventing 
complications after tooth extraction has long been 
controversial. Some studies have reported lower rates 
of infection[4,9,10] and others have reported greater 
rates[11-14]. Misuse of antibiotics may cause antibiotic 
resistance to the extent that a warning was announced 
by the World Health Organization[15]. Infection with 

antibiotic-resistant bacteria may kill 10 million people 
each year until 2050[16]. Better evidence is needed about 
the use of antibiotic prophylaxis in patients undergoing 
tooth extraction in order to determine appropriate use. 
The main goal of the present prospective, randomized, 
double blind controlled study was to evaluate and 
compare the effectiveness of amoxicillin and 
metronidazole vs. placebo on the postoperative 
complications of tooth extraction surgery in a Chinese 
population sample. In the present study, inclusion 
criteria were set as patients above 18 y old and exclusion 
criteria were set as patients who did not prefer the 
participation after the publication of this study[17]. A 
total of 207 patients undergoing tooth extraction 18 y to 
45 y old, including 92 women and 115 men, were 
recruited to participate in the present study from 
November 2020 to June 2021. The study was approved 
by The Affiliated Stomatological Hospital of Nanjing 
Medical University and then written consent was 
obtained from participants. A randomized, double-
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blind, placebo-controlled, clinical trial design was 
performed. Two experimental groups were established 
according to the antibiotic treatment regimen used. 
Group A (treatment group), amoxicillin and 
metronidazole administered postoperatively; group B, 
(placebo group), equivalent dose of vitamin tablets. By 
the use of computer generated random numbers, the 
patients were assigned to group A (odd number) or 
group B (even number) at their first appointment. 
Patients in the treatment group took amoxicillin 0.5 g 1 
h and metronidazole 0.2 g 1 h postoperatively (3 
times/d). Patients in the placebo group took a placebo 
with the same shape and dose on the same times. 
Surgery was performed by the same team on all patients 
and a standardized technique was used. Postoperative 
data were collected from all patients after 7 d and were 
evaluated regarding pain, swelling, opening degree and 
alveolitis. Severity of pain after extraction was 
measured on Visual Analogue Scales (VAS). Swelling 
was measured as the difference between the distance 
(mm) between the lower earlobe and the mesomentum 
on the extraction side. Mouth opening degree was 
measured as the distance between upper and lower 
incisors (mm). The scores of pain, swelling and opening 
degree range from 0 (“no pain/no swelling/no difficulty 
of mouth opening”) to 3 (“severe”). The data collected 
were analyzed statistically with the Statistical Package 
for the Social Sciences (SPSS) 17.0 program. The chi 
square test and the parametric Student’s t-test were 
used to compare the proportions of alveolitis and age 
mean between the groups. The Wilcoxon signed rank 
test was used to compare the scores of pain, swelling 
and mouth opening between the groups. Bilateral tests 
were used for comparisons, with the level of significance 
set at α=0.05. p<0.05 was considered significant. The 
general characteristics of the study population in the 
two groups were shown in Table 1. The chi square test 
and the parametric Student’s t-test indicated that there 
were no significant differences in gender, age, extraction 
position and operation time between the two groups. 
Fig. 1 and Table 2 show the postoperative complications 
in the two groups. The chi square test in fig. 1 revealed 
there was no significant difference in pain (χ2=0.072, 
p=0.788), in swelling (χ2=0.252, p=0.615), in opening 
degree (χ2=0.138, p=0.710) and alveolitis (continuity 
correction χ2=2.265, p=0.132) between the two groups. 
Furthermore, the scores of pain, swelling and mouth 
opening ware compared using Wilcoxon signed rank 
test (Table 2). The results also indicated no significant 
difference in these scores between the two groups. 
Despite the use of different treatment protocols, 

including different antibiotics, administration regimens 
(pre and/or postoperatively) and administration routes 
(oral vs. intravenous), the usefulness of antibiotic 
therapy in patients undergoing tooth extraction surgery 
has remained a matter of debate. Penicillin has long 
been the antibiotic of choice, because it is highly 
effective against the bacterial spectrum normally found 
in these patients and is nontoxic and bactericidal. 
Amoxicillin is a useful antibiotic for the treatment of 
oral infections and has been previously evaluated in 
several clinical trials of tooth extraction surgery[18,19]. 
Sekhar et al. study indicated that antimicrobial 
prophylaxis did not seem to reduce morbidity after 
removal of lower third molars and metronidazole was 
active only against anaerobic bacteria[20]. However, the 
comparison of the regimen of amoxicillin and 
metronidazole administered postoperatively vs. placebo 
has never been investigated in a Chinese group of 
patients. The present study attempted to assess the 
clinical advantages of amoxicillin and metronidazole 
treatment after tooth extraction surgery. Because this 
was a randomized study, the possibility of selection 
bias was virtually eliminated, giving validity to the 
obtained results. Furthermore, the study was conducted 
in a double-blind fashion, an independent research 
assistant evaluated the results and the clinical procedures 
were performed in the same surgical room. These 
factors significantly minimized the effect of 
preconceived ideas or prejudgments of the surgeon 
concerning the potential benefits of antibiotics. Our 
results showed that the postoperative amoxicillin and 
metronidazole treatment did not produce statistically 
significant better results than placebo with regard to 
pain, swelling, opening degree and alveolitis. This was 
consistent with Monaco et al. results which did not find 
statistically significant differences in postoperative 
sequelae when comparing postoperative amoxicillin to 
control, although the dose of amoxicillin used in their 
study (2 g/d) was greater than in our study[21]. This was 
inconsistent with Head et al. results which proved that 
the use of penicillin V and metronidazole in combination 
might be effective in the prevention of the sequelae of 
postextraction bacteremias[22]. None of the patients 
included in the treatment group met the definition for 
alveolitis. Only 4 patients had been diagnosed as 
alveolitis. These data are consistent with the results of a 
previous study that included 118 patients undergoing 
third molar surgery in which alveolitis was not observed 
in the group treated with antibiotics compared with 
placebo[23]. The rate reported in our study was much 
lower than that reported in other studies, in which the 
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rate of alveolitis in the treated patients was 3.23 % and 
14.81 % in the untreated patients[10, 24] and 6.2 % to 14.4 
% in a recent review[25]. Pain and swelling are the most 
invalidating complications produced after tooth 
extraction surgery and perhaps the main cause for the 
loss of working hours. In our study, a statistically 
significant pain or swelling reduction was not observed 
after 7 d postoperatively in patients treated with 
amoxicillin and metronidazole. In summary, we 

compared the amoxicillin and metronidazole treatment 
in patients undergoing tooth extraction surgery in a 
randomized, double-blind, placebo-controlled fashion. 
The results showed that amoxicillin and metronidazole 
did not have a statistically significant beneficial effect 
in the postoperative recovery of patients undergoing 
tooth extraction surgery. Thus, this therapeutic strategy 
does not seem to impose additional benefits to Chinese 
population.  

TABLE 1: DISTRIBUTIONS OF CHARACTERISTICS OF THE STUDY POPULATION 
Treatment group 

n (%)
Placebo group 

n (%) χ2 or t-value p

Gender

Male 55 (53.4) 60 (57.7) 0.386 0.53

Female 48 (46.6) 44 (42.3)

Age (years, mean±SD) 24.37±4.722 24.31±4.750 0.091 0.93

Extraction position

Lower jaw 46 (44.7) 47 (45.2) 0.006 0.94

Upper jaw 57 (55.3) 57 (54.8)

Operation time

<10 min 54 (52.4) 66 (63.5) 4.881 0.09

10-30 min 36 (35.0) 33 (31.7)

>30 min 13 (12.6) 5 (4.8)

Note: p<0.05 indicates significance

Fig. 1: Postoperative complications including pain, swelling, opening degree and alveolitis in 217 cases (Group A 103 cases 
and Group B 104 cases), (    ) treatment group and (    ) placebo group

Variable Z p value

Pain -0.24 0.81

Swelling -0.342 0.732

Mouth opening degree -0.5 0.617

TABLE 2: THE SCORES OF POSTOPERATIVE COMPLICATIONS

Note: Wilcoxon signed rank test was performed, p<0.05 indicates significance



www.ijpsonline.com

Special Issue 2, 2022Indian Journal of Pharmaceutical Sciences137

Conflict of interests: 

The authors declared no conflict of interest.

REFERENCES
1.	 Clauser B, Barone R, Briccoli L, Baleani A. Complications 

in surgical removal of mandibular third molars. Minerva 
Stomatol 2009;58(7-8):359-66.

2.	 Blum IR. Contemporary views on dry socket (alveolar osteitis): 
A clinical appraisal of standardization, aetiopathogenesis and 
management: A critical review. Int J Oral Maxillofac Surg 
2002;31(3):309-17.  

3.	 Chiapasco M, de Cicco L, Marrone G. Side effects and 
complications associated with third molar surgery. Oral Surg 
Oral Med Oral Pathol 1993;76(4):412-20.  

4.	 Osborn TP, Frederickson Jr G, Small IA, Torgerson TS. A 
prospective study of complications related to mandibular third 
molar surgery. J Oral Maxillofac Surg 1985;43(10):767-9.  

5.	 Dar-Odeh N, Ryalat S, Shayyab M, Abu-Hammad O. Analysis 
of clinical records of dental patients attending Jordan University 
Hospital: Documentation of drug prescriptions and local 
anesthetic injections. Ther Clin Risk Manag 2008;4(5):1111-7.  

6.	 Lalloo R, Solanki G, Ramphoma K, Myburgh NG. 
Antibiotic-prescribing patterns of South African dental 
practitioners following tooth extractions. J Investig Clin Dent 
2017;8(4):e12247.

7.	 Al-Haroni M, Skaug N. Incidence of antibiotic prescribing 
in dental practice in Norway and its contribution to national 
consumption. J Antimicrob Chemother 2007;59(6):1161-6.  

8.	 Pipalova R, Vlcek J, Slezak R. The trends in antibiotic use 
by general dental practitioners in the Czech Republic (2006–
2012). Int Dent J 2014;64(3):138-43.  

9.	 Goldberg MH. Complications after mandibular third molar 
surgery: A statistical analysis of 500 consecutive procedures in 
private practice. J Am Dent Assoc 1985;111:277-9.  

10.	 Al-Asfour A. Postoperative infection after surgical removal 
of impacted mandibular third molars: An analysis of 110 
consecutive procedures. Med Princ Pract 2009;18(1):48-52.  

11.	 Nordenram Å, Sydnes G, Ödegaard J. Neomycin-bacitracin 
cones in impacted third molar sockets. Int J Oral Surg 
1973;2(6):279-83.  

12.	 Curran JB, Kennett S, Young AR. An assessment of the use of 
prophylactic antibiotics in third molar surgery. Int J Oral Surg 
1974;3(1):1-6.  

13.	 Mitchell DA. A controlled clinical trial of prophylactic 
tinidazole for chemoprophylaxis in third molar surgery. Br 
Dent J 1986;160(8):284-6.  

14.	 Happonen RP, Bäckström AC, Ylipaavalniemi P. Prophylactic 
use of phenoxymethyl penicillin and tinidazole in mandibular 
third molar surgery, a comparative placebo controlled clinical 
trial. Br J Oral Maxillofac Surg 1990;28(1):12-5.  

15.	 World Health Organization. Antimicrobial resistance: Global 
report on surveillance. World Health Organization; 2014.

16.	 de Kraker ME, Stewardson AJ, Harbarth S. Will 10 million 
people die a year due to antimicrobial resistance by 2050? 
PLoS Med 2016;13(11):e1002184.  

17.	 Iwata E, Tachibana A, Kusumoto J, Takata N, Hasegawa T, 
Akashi M. Does prophylactic antibiotic administration for 
tooth extraction affect PT-INR in patients taking warfarin? 
BMC Oral Health 2020;20(1):1-6.  

18.	 Bulut E, Bulut S, Etikan Í, Koseoglu O. The value of routine 
antibiotic prophylaxis in mandibular third molar surgery: 
Acute-phase protein levels as indicators of infection. J Oral 
Sci 2001;43(2):117-22.  

19.	 Monaco G, Tavernese L, Agostini R, Marchetti C. Evaluation 
of antibiotic prophylaxis in reducing postoperative infection 
after mandibular third molar extraction in young patients. J 
Oral Maxillofac Surg 2009;67(7):1467-72.  

20.	 Sekhar CH, Narayanan V, Baig MF. Role of antimicrobials in 
third molar surgery: Prospective, double blind, randomized, 
placebo-controlled clinical study. Br J Oral Maxillofac Surg 
2001;39(2):134-7.  

21.	 Monaco G, Staffolani C, Gatto MR, Checchi L. Antibiotic 
therapy in impacted third molar surgery. Eur J Oral Sci 
1999;107(6):437-41.   

22.	 Head TW, Bentley KC, Millar EP, Devries JA. A comparative 
study of the effectiveness of metronidazole and penicillin V in 
eliminating anaerobes from postextraction bacteremias. Oral 
Surg Oral Med Oral Pathol 1984;58(2):152-5.  

23.	 Halpern LR, Dodson TB. Does prophylactic administration 
of systemic antibiotics prevent postoperative inflammatory 
complications after third molar surgery? J Oral Maxillofac 
Surg 2007;65(2):177-85.  

24.	 Lacasa JM, Jiménez JA, Ferrás V, Bossom M, Sóla-Morales O, 
García-Rey C, et al. Prophylaxis versus pre-emptive treatment 
for infective and inflammatory complications of surgical 
third molar removal: A randomized, double-blind, placebo-
controlled, clinical trial with sustained release amoxicillin/
clavulanic acid (1000/62.5 mg). Int J Oral Maxillofac Surg 
2007;36(4):321-7.  

25.	 Ataoğlu H, Öz GY, Çandirli C, Kiziloğlu D. Routine antibiotic 
prophylaxis is not necessary during operations to remove third 
molars. Br J Oral Maxillofac Surg 2008;46(2):133-5.  

This article was originally published in a special issue,“New 
Advancements in Biomedical and Pharmaceutical Sciences” 
Indian J Pharm Sci 2022:84(2) Spl Issue “134-137”

This is an open access article distributed under the terms of the Creative 
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which  
allows others to remix, tweak, and build upon the work non-commercially,  
as long as the author is credited and the new creations are licensed under 
the identical terms

https://europepmc.org/article/med/19633636
https://europepmc.org/article/med/19633636
https://www.sciencedirect.com/science/article/abs/pii/S0901502702902638?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0901502702902638?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0901502702902638?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/003042209390005O?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/003042209390005O?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0278239185903313?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0278239185903313?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0278239185903313?via%3Dihub
https://www.dovepress.com/analysis-of-clinical-records-of-dental-patients-attending-jordan-unive-peer-reviewed-fulltext-article-TCRM
https://www.dovepress.com/analysis-of-clinical-records-of-dental-patients-attending-jordan-unive-peer-reviewed-fulltext-article-TCRM
https://www.dovepress.com/analysis-of-clinical-records-of-dental-patients-attending-jordan-unive-peer-reviewed-fulltext-article-TCRM
https://www.dovepress.com/analysis-of-clinical-records-of-dental-patients-attending-jordan-unive-peer-reviewed-fulltext-article-TCRM
https://onlinelibrary.wiley.com/doi/abs/10.1111/jicd.12247
https://onlinelibrary.wiley.com/doi/abs/10.1111/jicd.12247
https://academic.oup.com/jac/article/59/6/1161/713539?login=false
https://academic.oup.com/jac/article/59/6/1161/713539?login=false
https://academic.oup.com/jac/article/59/6/1161/713539?login=false
https://www.sciencedirect.com/science/article/pii/S0020653920324527?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0020653920324527?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0020653920324527?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0002817785120210?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0002817785120210?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0002817785120210?via%3Dihub
https://www.karger.com/Article/Abstract/163046
https://www.karger.com/Article/Abstract/163046
https://www.karger.com/Article/Abstract/163046
https://www.sciencedirect.com/science/article/abs/pii/S0300978573800237?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0300978573800237?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S030097857480030X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S030097857480030X?via%3Dihub
https://www.nature.com/articles/4805844
https://www.nature.com/articles/4805844
https://www.sciencedirect.com/science/article/abs/pii/0266435690900034?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0266435690900034?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0266435690900034?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0266435690900034?via%3Dihub
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002184
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1002184
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-020-01326-w
https://bmcoralhealth.biomedcentral.com/articles/10.1186/s12903-020-01326-w
https://www.jstage.jst.go.jp/article/josnusd1998/43/2/43_2_117/_article
https://www.jstage.jst.go.jp/article/josnusd1998/43/2/43_2_117/_article
https://www.jstage.jst.go.jp/article/josnusd1998/43/2/43_2_117/_article
https://www.sciencedirect.com/science/article/abs/pii/S0278239109002791?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0278239109002791?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0278239109002791?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0266435600905576?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0266435600905576?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0266435600905576?via%3Dihub
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.0909-8836.1999.eos107604.x
https://onlinelibrary.wiley.com/doi/abs/10.1046/j.0909-8836.1999.eos107604.x
https://www.sciencedirect.com/science/article/abs/pii/0030422084901294?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0030422084901294?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/0030422084901294?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0278239106019082?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0278239106019082?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0278239106019082?via%3Dihub
https://www.ijoms.com/article/S0901-5027(06)00499-1/fulltext
https://www.ijoms.com/article/S0901-5027(06)00499-1/fulltext
https://www.ijoms.com/article/S0901-5027(06)00499-1/fulltext
https://www.ijoms.com/article/S0901-5027(06)00499-1/fulltext
https://www.ijoms.com/article/S0901-5027(06)00499-1/fulltext
https://www.sciencedirect.com/science/article/abs/pii/S0266435606002373?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0266435606002373?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S0266435606002373?via%3Dihub

