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Materials and methods: The participants were divided into 2 groups based on the analgesic used preemptively
or postoperatively: Group 1- pre operative amoxicillin 500 mg+clavulanic acid 125mg and post operative
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Results: Post operative pain from POD 1 to POD 5 significantly reduced in the group taking pre operative and
post operative amoxicillin 500 mg+clavulanic acid 125mg. The mean VAS score reduction was statistically
significant. (p=0.02) 10% (2 patients) and 15 % (3 patients) in the pre operative + post operative amoxiclav group
developed dry socket and infection respectively. On the other hand in the post operative Amoxiclav group, 15%
(3 patients) developed dry socket and 20% (4 patients) developed infection. Clinically the complications were
more in the only post operative amoxiclav group but it was not statistically significant.

Conclusion: Clinically, this study showed that the administration of a single preoperative dose of amoxicillin
500mg+ clavulanic acid 125mg along with a full postoperative dose was more effective than conventional
treatment with only post operative coverage for reducing the incidence of complications post surgical extractions.
However these results were not statistically significant.

1. Introduction

Oral antibiotics are crucial after surgical extraction in
order to accelerate the healing process [1,2]. Formation
of necrotic tissue at the extraction site is an important
cause of dry socket or infection post surgical extraction
[3,4,5,6]. A bacterial infection, a mechanical injury, bone
hyperthermia, lack of vascularity or any combination of
these may cause necrosis. Adjacent tissues are invariably
injured during surgical extraction since the procedure
entails soft tissue manipulation and guttering of the
buccal side using high-speed drills. [1,2,3,4,5,6]

These necrotic tissues have inadequate nutritional
supply, which hinders formation of normal, healthy
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granulation tissue and makes them a prime site for
bacteria proliferation and damage during surgical
extraction [3,5,7,8]. Moreover, the majority of surgical
extractions are performed for severely decayed teeth with
pre existing abscesses and apical diseases. As long as
there are odontogenic infections, elevation of the flaps
and removal of the bone, there is a possibility of dry
socket and involvement of facial spaces.

In order to determine the effect of preoperative
amoxicillin on surgical site infections in a Japanese
population having lower third molar extractions, Yoshida
et al. [2] conducted a study. According to the results,
giving amoxicillin one hour prior to surgery and for three
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days afterward might help avoid infections at the site of
surgery(SSI).

Few studies have indicated use of pre operative
antibiotics but there is still a lack of evidence supporting
the use of preoperative oral antibiotics for reducing the
occurrence of dry socket and infection following the
surgical removal of teeth.

The aim of this study was to compare the efficacy of a
preoperative single dose of amoxiclav (amoxicillin 500
mg + clavulanic acid 125 mg) plus postoperative dose
with only post operative amoxiclav coverage in
prevention of dry socket and infection in patients
undergoing surgical extractions.

2. Materials and methods

The participants for the study were recruited from the
outpatients of the Department of Oral and Maxillofacial
Surgery, Saveetha Dental College and Hospital, Chennai,
Tamil Nadu, India in patients presenting with a
requirement for surgical removal of the impacted
mandibular molar tooth. The Institutional Human Ethics
committee had given approval for conducting the study
(IHEC/SDC/OMFS-2302/24/116) and written informed
consent was obtained from the participants for the same.

Inclusion criteria included those whose age was more
than 18 years. Those with Symptomatic impacted
mandibular third molar (mesioangular, position A, class
I) willing for extraction, those willing to Comply with
pre and post operative antibiotic protocol and those
willing to give informed consent.

Exclusion criteria included those patients who were
sensitive/allergic to amoxiclav, patients undergoing
multiple extractions, those not willing for the extraction,
those who were already on other antibiotics and those not
willing to adhere to the drug protocol.

Each of these patients underwent surgical removal of the
impacted mandibular third molar and was randomly
divided into two groups. The group allocation was done
based on the analgesic used preemptively or
postoperatively: Group 1: pre operative amoxiclav +post
operative amoxiclav (n=20) and Group 2: post operative
amoxiclav (n=20). A single operator performed all the
surgical procedures. The patients were allocated into two
groups based on sealed opaque envelopes prepared by
the investigator and both the operator and the participant
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were unaware of the study grouping (double blinding).
The mandibular anaesthesia was induced with 2%
lignocaine hydrochloride with 1:80,000 epinephrine
using inferior alveolar nerve block. Full thickness
mucoperiosteal flap was elevated and the tooth was
elevated and removed. Closure was done using 3-0 silk.
20 patients were administered amoxiclav twice a day for
5 days post surgical extraction while the other 20 patients
were administered amoxiclav one hour pre operatively+
post operatively twice a day for 5 days. Standard post
operative instructions and medications were given to
both the groups. Post operative pain was measured using
the Visual Analog Scale (100mm) from post operative
day 1 to post operative day 5 and patients were assessed
for signs of infection or dry socket.

3. Results

Out of the 20 patients in each group, 10% (2 patients) and
15 % (3 patients) in the pre operative + post operative
amoxiclav group developed dry socket and infection
respectively. On the other hand in the post operative
Amoxiclav group, 15% (3) developed dry socket and
20% (4) developed infection. Clinically the
complications were more in the only post operative
amoxiclav group but it was not statistically significant.
Post operative pain from POD 1 to POD 5 significantly
reduced in the group taking pre operative and post
operative amoxiclav. The mean VAS score reduction
was statistically significant. (p=0.02)

WAS Score Reduction from POD 1 to POD 5
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4, Discussion

Amoxiclav is a synergistic combination of two agents:
amoxicillin, a broad-spectrum beta-lactam antibiotic,
and clavulanic acid, a beta-lactamase inhibitor. This
combination enhances the overall efficacy of the
antibiotic therapy by overcoming one of the main
resistance mechanisms encountered in clinical practice—
beta-lactamase enzyme production by bacteria. [12,13]
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Amoxicillin exerts its bactericidal action by binding to
penicillin-binding proteins (PBPs) within the bacterial
cell wall, ultimately inhibiting the final step of
peptidoglycan synthesis [14]. This leads to cell wall
weakening and bacterial lysis. Amoxicillin is structurally
and functionally similar to ampicillin but demonstrates
better gastrointestinal absorption and achieves higher
and more consistent serum and tissue concentrations,
making it more effective in systemic infections [5,11].
However, a significant limitation of amoxicillin, like
other beta-lactams, is its susceptibility to degradation by
beta-lactamase enzymes produced by resistant bacteria.
These enzymes hydrolyse the beta-lactam ring, rendering
the antibiotic ineffective, particularly  against
Staphylococcus aureus and various gram-negative
anaerobes. [15]

Clavulanic acid, although structurally related to beta-
lactam antibiotics, has minimal intrinsic antibacterial
activity. Its primary role is to act as an irreversible
inhibitor of beta-lactamase enzymes. By binding
covalently to the active site of these enzymes, clavulanic
acid prevents them from hydrolyzing the beta-lactam
ring of amoxicillin. This protective effect allows
amoxicillin to exert its antibacterial activity against
otherwise resistant organisms [1,7,11,16].

The combination of these two agents—co-amoxiclav—
broadens the antimicrobial spectrum of amoxicillin to
include beta-lactamase—producing pathogens [2,9,10].
This is particularly important in the management of
mixed infections or infections caused by organisms of
uncertain resistance profiles. Co-amoxiclav is effective
against many gram-positive and gram-negative aerobes
and anaerobes, making it a versatile option in both
community-acquired and hospital-acquired infections. It
is particularly useful in treating respiratory tract
infections, urinary tract infections, skin and soft tissue
infections and oral infections. [11, 17]

In the context of oral surgery, co-amoxiclav is widely
prescribed either prophylactically or therapeutically.
Dental procedures such as tooth extractions, particularly
in immunocompromised patients or those with a high
risk of post-operative infection, often warrant antibiotic
coverage [18]. The oral cavity harbors a diverse
microbiota, including anaerobic and facultative
anaerobic organisms that can cause localized or systemic
infections if they gain access to deeper tissues or the
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bloodstream during procedures. Co-amoxiclav is
effective against many of these oral pathogens, including
Streptococcus  species, Actinomyces, and beta-
lactamase—producing  strains of Prevotella and
Fusobacterium, which are common in odontogenic
infections. [12, 19]

Metronidazole is a nitroimidazole antibiotic with
excellent activity against obligate anaerobic bacteria,
which are commonly found in the oral cavity. It is
particularly effective in managing infections caused by
Prevotella, Fusobacterium, and Porphyromonas species
[19]. Metronidazole is often used in combination with
penicillins, especially when an anaerobic infection is
suspected or confirmed. In patients allergic to penicillin,
metronidazole may be wused alone or alongside
macrolides or clindamycin for broader coverage.
However, it has limited activity against aerobic bacteria
and should not be used as monotherapy unless anaerobes
are clearly implicated.[20]

However, it is important to note that overuse or
inappropriate use of co-amoxiclav can contribute to the
development of antibiotic resistance and adverse effects
such as gastrointestinal upset and antibiotic-associated
diarrhea, including Clostridioides difficile infection.
Therefore, its use should be guided by judivious
institutional antibiotic policies and individual patient risk
assessments.

5. Conclusion

Clinically, this study showed that the administration of a
single preoperative dose of amoxiclav with a full
postoperative dose of amoxiclav was more effective than
conventional treatment with only amoxiclav post
operatively for reducing the incidence of both dry socket
and infection after surgical extractions. Co-amoxiclav
offers Dbroad-spectrum coverage and is especially
beneficial in polymicrobial infections where beta-
lactamase—producing organisms are suspected.

Additional information

Conflict of interest: Nil. All authors have declared that
no financial support was received from any organisation
for the submitted work.

Financial relationships: All authors have declared that
they have no financial relationships at present or in the
past with any organisations that might have an interest in


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(3), 288-292 | ISSN:2251-6727

the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities
that could appear to have influenced the submitted work.

Ethics: Due ethical clearance was obtained from the

institutional

ethics committee. Ethical clearance

reference number: IHEC/SDC/OMFS-2302/24/116

Source of funding: The research undertaken was
completely self funded.

References:

1.

201

Khooharo T.S., Hassan S.U., Shaikh A.H.
Prevention of dry socket in mandibular 3rd molars
with single preoperative oral dose of metronidazole
and amoxicillin compared to conventional therapy.
J. Pak. Med. Assoc. 2021; 71:585-589. doi:
10.47391/JPMA.09-1107.

Yoshida K., Kodama Y., Nishikawa A., Estacio
Salazar A.R., Toyama A., Takagi R. Comparison
between the prophylactic effects of amoxicillin 24
and 48 hours pre-operatively on surgical site
infections in Japanese patients with impacted
mandibular third molars: A prospective cohort
study. J. Infect. Chemother. 2021; 27:845-851. doi:
10.1016/j.jiac.2021.01.018.

Yanine N., Sabelle N., Vergara-Garate V., Salazar
J., Araya-Cabello 1., Carrasco-Labra A., Martin C.,
Villanueva J. Effect of antibiotic prophylaxis for
preventing infectious complications following
impacted mandibular third molar surgery. A
randomized controlled trial. Med. Oral Patol. Oral
Cirugia Bucal. 2021; 26: €703-e710. doi: 10.4317/
medoral.24274.

Isiordia-Espinoza M.A., Aragon-Martinez O.H.,
Bollogna-Molina R.E.,  Alonso-Castro ~ A.J.
Infection, Alveolar Alveolar alveolar osteitis, and
Adverse Effects Using Metronidazole in Healthy
Patients Undergoing Third Molar Surgery: A Meta-
analysis. J. Maxillofac. Oral Surg. 2018; 17:142-
149. doi: 10.1007/s12663-017-1031-X.

Tarakji B., Saleh L.A., Umair A., Azzeghaiby S.N.,
Hanouneh S. Systemic review of dry socket:
Aetiology, treatment, and prevention. J. Clin. Diagn.
Res. JCDR. 2015;9: ZE10-ZE13. doi: 10.7860/
JCDR/2015/12422.5840.

Thabit A.K., Fatani D.F., Bamakhrama M.S,,
Barnawi O.A., Basudan L.O., Alhejaili S.F.
Antibiotic penetration into bone and joints: An

10.

11.

12.

13.

14.

15.

updated review. Int. J. Infect. Dis. 2019; 81:128-
136. doi: 10.1016/j.ijid.2019.02.005.

Urbina T., Razazi K., Ourghanlian C., Woerther
P.L., Chosidow O., Lepeule R., de Prost N.
Antibiotics in Necrotizing Soft Tissue Infections.
Antibiotics.  2021; 10:1104. doi:  10.3390/
antibiotics10091104

Ghosh A., Aggarwal V.R., Moore R. Actiology,
Prevention and Management of alveolar osteitis-A
Scoping Review. J. Oral Rehabil. 2022; 49:103-
113. doi: 10.1111/joor.13268

Mellon G., Hammas K., Burdet C., Duval X,
Carette C., El-Helali N., Massias L., Mentré F.,
Czernichow S., Crémieux A.C. Population
pharmacokinetics and dosing simulations of
amoxicillin in obese adults receiving co-amoxiclav.
J. Antimicrob. Chemother. 2020; 75:3611-3618.
doi: 10.1093/jac/dkaa368.

Bortoluzzi M.C.L., Capella D.L., Barbieri T.,
Pagliarini M., Cavalieri T., Manfro R. A single dose
of amoxicillin and dexamethasone for prevention of
postoperative complications in third molar surgery:
A randomized, double-blind, placebo controlled
clinical trial. J. Clin. Med. Res. 2013; 5:26-33.
Blanco C., Pico A., Dopico J., Gandara P., Blanco
J., Lifares A. Adjunctive benefits of systemic
metronidazole on non-surgical treatment of peri-
implantitis. A randomized placebo-controlled
clinical trial. J. Clin. Periodontol. 2022; 49:15-27.
doi: 10.1111/jcpe.13564.

Lodi G, Figini L, Sardella A, Carrassi A, Del Fabbro
M, Furness S. Antibiotics to prevent complications
following tooth extractions. Cochrane Database Syst
Rev. 2012 Nov 14;(11):CD003811. doi: 10.1002/
14651858.CD003811.pub

Dodson TB. The use of prophylactic antibiotics in
third molar surgery. Oral Maxillofac Surg Clin
North Am. 2011 Feb;23(1):155-62. doi: 10.1016/
j.coms.2010.10.009

Thong YL, Manriquez MF, Williams JW, Hancher
R. Amoxicillin-clavulanate: A review of its clinical
use in oral infections. Aust Dent J. 2015
Mar;60(1):60-65. doi:10.1111/adj.12265

Piecuch JF, Arzadon J. Prophylactic antibiotics for
third molar surgery: A review of the literature. J Oral
Maxillofac Surg. 1995 Dec;53(12):1469-72.
doi:10.1016/0278-2391(95)90651


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org
JCHR (2025) 15(3), 288-292 | ISSN:2251-6727

16. Ataoglu H, Oz GY, Candirli C, Kiziloglu D. Routine
antibiotic prophylaxis is not necessary during
operations to remove third molars. Br J Oral
Maxillofac Surg. 2008 Jan;46(2):133-5. doi:
10.1016/j.bjoms.2007.07.203

17. Monaco G, Staffolani C, Gatto MR, Checchi L.
Antibiotic therapy in impacted third molar surgery.
Eur J Oral Sci. 1999 Aug;107(4):437-41. doi:
10.1046/j.0909-8836.1999.e05107408.

18. Becker DE. Drug therapy in dental practice:
antibiotics. Anesth Prog. 2007 Winter;54(4):147-53

19. Poeschl PW, Spusta L, Russmueller G, Seemann R,
Hirschl A, Poeschl E. Antibiotic prophylaxis in third
molar surgery: a randomized, double-blind, placebo-
controlled clinical trial. Clin Oral Investig. 2007
Mar;11(3):203-6. doi:10.1007/s00784-006-0101

20. Wagenknecht DR, Wheeler R, Ferguson JW. A
comparison of the incidence of complications
associated with the wuse of preoperative,
perioperative, or postoperative antibiotics for third
molar surgery. J Oral Maxillofac Surg. 1989
Mar;47(3):329-31. doi:10.1016/0278-2391(89)
90359-7

292


http://www.jchr.org/

