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SUMMARY
A critical point in dentistry is the empiric prescription of broad-spectrum antibiotics that could
increase the levels of antimicrobial resistance. Alveolar osteitis is one of the most common post-operative complications in which antibiotic use is controversial. A 35-year-old female, with pain in the
right mandibular region and treated with cefixime, was diagnosed with cracked tooth syndrome and
pulpitis. The tooth was extracted and a massive purulent bleeding drainage was observed. Irrigation
of the socket and a new therapy with azithromycin were done. Bacteriological analysis, a specific
mecA gene PCR for the methicillin resistance, and the antimicrobial susceptibility test were performed on the bacterial isolate. A Staphylococcus epidermidis isolate was methicillin-resistant and
showed resistance to erythromycin, azithromycin, clarithromycin, and sulfamethoxazole + trimethoprim. After 7 days, intraoral examination showed a complete resolution. The aim of this report is to
suggest that systemic antibiotics may provide insufficient efficacy during alveolar osteitis, especially
when caused by a multidrug-resistant organism.
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INTRODUCTION
The phenomenon of antimicrobial resistance (AMR)
is an emerging global threat and involves all fields of
medical practice, including dentistry (Ma et al., 2019).
The abuse and misuse of antibiotics, the empiric prescription of broad-spectrum antibiotics without the
execution of in vitro susceptibility tests (Buonavoglia
et al., 2021) favors the increase of AMR. Additionally,
antibiotics can cause adverse effects, such as toxicity,
allergic reactions and negative interactions with other drugs. In several cases, antibiotics can be avoided
without clinical complications. The importance of a
rational prescription of antibiotics is crucial in order
to contrast AMR, with its economic implications and
negative impacts on healthcare systems. Moreover,
AMR can also favor the onset of infective complications when antibiotic therapy/prophylaxis is needed
but ineffective.
Alveolar osteitis (AO), also called dry socket, is one
of the most common post-operative complications
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after permanent tooth extraction (Chow et al., 2020).
AO is a delayed healing process with infectious etiology and is a common post-operative complication
after tooth extraction (Blum, 2002; Buonavoglia et
al., 2021). This disorder usually occurs within the initial four days after extraction, and is characterized
by acute and severe pain, accompanied by a partially
or totally disintegrated blood clot within the alveolar
socket, with presence of necrosis tissue and marginal gingivitis, fever and local lymphadenitis (Taberner-Vallverdú et al., 2017). The incidence of AO is very
low but can exceed 30% for impacted mandibular
third molars (Cervino et al., 2019), with many factors
contributing to the occurrence of this complication.
Although the etiology remains unclear, bacterial infections associated with difficult and prolonged surgical procedures are often implicated (Blum, 2002).
AO is related to an alteration in blood clot formation with fibrinolytic activity, achieved via direct
(physiologic) or indirect (non-physiologic) activator
substances, and increased plasminogen activation
(Chow et al., 2020). The presence of fibrinolytic microorganisms such as Treponema denticola, Streptococcus spp., Staphylococcus spp., Prevotella spp., Bacteroides spp. and Peptostreptococcus spp. (Riba-Terés
et al., 2021) may induce a non-physiologic blood clot
lysis, and may be another etiological factor involved
in AO development (Chow et al., 2020). In addition,
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excessive bone surgical trauma could cause injury to
the bone lining of the socket and thrombosis in the
underlying vessels (Cervino et al., 2019), resulting in
a delayed healing phase, and contributing to direct
fibrinolysis activity (Chow et al., 2020). Although the
use of antibiotics in routine dental extractions is not
necessary (Sidana et al., 2017; Buonavoglia et al.,
2021), the use of preoperative antibiotic-prophylaxis
determines a low reduction of AO incidence in complex extractions (Cervino et al., 2019; Buonavoglia et
al., 2021). Moreover, the literature data are controversial about the use and efficacy of antibiotics for
AO treatment (Taberner-Vallverdú et al., 2017; Chow
et al., 2020). Accordingly, the risk/benefit ratio must
be carefully evaluated in order to prevent AMR. The
authors describe a complex extraction treated with
cefixime and followed by AO complications, due to
infection by a methicillin-resistant (MR) Staphylococcus epidermidis.

CASE REPORT
Case presentation
Written informed consent was obtained from the
patient. A 35-year-old female presented to a dental
office with a chief compliant of pain in the right
mandibular posterior region. There were no other
systemic pathologies in the patient’s medical history (Kannan, 2019), and the patient referred that two
days before she had independently begun treatment
with cefixime without any improvement. Pain was
described as spontaneous and irradiating from the
right mandibular region up to the right ear, triggered
by chewing activity and cold water. Extra-oral examination did not show anything of relevance, whilst
intra-oral examination showed only 4.6. molar, with
an old composite restoration, with the other teeth
that showed no apparent signs of decay. Periodontal probing did not show attachment level loss (CAL)
or tooth mobility. Percussion test was positive with
pain stimulation only for 4.6. molar. Thermal vitality was positive on all teeth and occlusal test with
cotton rolls was positive with pain stimulation only
for 4.6. molar. On radiographic examination (Figure 1), periradicular bone resorption or periapical
radiolucencies were not observed. Also, tooth decay or infiltrations were not visible. However, a radio-transparent area with non-sharp borders was
present around the pulpal chamber of 4.6. molar.
After local infiltrating anesthesia, the old restoration
was removed and a cavity access preparation was
performed. After exposure of the pulpal chamber, a
massive purulent-bleeding drainage was observed.
Paper points #15 (Dentsply-Maillefer, Ballaigues,
Switzerland) were positioned in the pulpal chamber
and root canals, inserted for 60 seconds, collected in
sterile tubes (Eppendorf AG, Hamburg, Germany)
and sent for bacteriological analysis. Cavity access

Figure 1 - Intraoral periapical preoperative radiography. No periradicular bone resorption or periapical
radiolucencies were appreciable. No tooth decay or
infiltrations under restoration but an unclearly defined radiotransparent area was present around pulpal
chamber area of 4.6.
inspection showed a fracture starting from the lingual dental wall and continuing until the chamber
floor and mesial root wall with wide endo-periodontal communication. The endo-periodontal communication could explain the unclear radiotransparent
area around the pulpal chamber (Figure 1). A diagnosis of cracked tooth syndrome on 4.6. molar with
pulpitis was made and therefore the extraction of
tooth 4.6. was planned for the severe compromission
(Siew et al., 2015). Previous non-surgical periodontal treatment with ultrasonic tips to remove dental
biofilms and pre-operative mouthwash with chlorhexidine 0.20% for 60 seconds to reduce bacterial
load were applied and the tooth was anesthetized
with articaine with adrenaline 1:100.000 (Septanest,
Septodont, Saint-Maur-des-Fossés Cedex - France).
Sindesmotomy was performed with a rounded periostal elevator. Due to tooth fragility and unfavorable
root morphology, a rizectomy was performed with
burs, and luxation was performed with a straight lever; root extraction was gently performed with dental forceps. An accurate alveolar revision was performed with mechanical debridement of granulation
tissue and subsequent intra-alveolar irrigation with
sterile saline solution rinse. A reabsorbable collagen
sponge (Hemocollagene, Septodont, Saint-Maur-desFossés Cedex - France) was positioned in the dental socket and a crisscross non-reabsorbable suture
(Biosilk, Bio Sud Medical Systems Srl, Modugno,
Italy) was performed to favor hemostasis. Analgesic
pharmacological therapy with ibuprofen and antiseptic mouth rinses with chlorhexidine 0.20% were
prescribed and antibiotic treatment with cefixime
was continued. Cold and soft feeding for 7 days and
a gentle toothbrushing near the extraction site were
recommended.

Alveolar osteitis associated with methicillin-resistant Staphylococcus epidermidis

Microbiological analyses
The collected sample was cultured in 5% Columbia
blood agar (CBA), McConkey agar, Mannitol salt agar,
and Tryptic Soy broth (Liofilchem, Teramo, Italy),
incubated in aerobic condition at 37°C for 24-48 h.
CBA media was also incubated into anaerobic and
microaerobic condition at 37°C for 24-48 h. Bacterial
species identification was performed by Gram staining
technique and biochemical tests (API Staph System;
Biomérieux, France). In addition, the clinical isolate
was screened for the presence of the mecA gene, conferring resistance to methicillin, with a specific polymerase chain reaction PCR (Murakami et al., 1999).
The bacterial isolate was tested for susceptibility to
erythromycin (5 µg), azithromycin (30 µg), clarithromycin (30 µg), sulfametoxazole + trimetoprim (30
µg), enrofloxacin (15 µg), ciprofloxacin (5 µg), gentamicin (30 µg), doxycycline (30 µg), mupirocin (30
µg) and amikacin (30 µg) (Liofilchem, Teramo, Italy)
using the Kirby-Bauer method, and the results were
interpreted with Clinical and Laboratory Standards
Institute (CLSI) clinical breakpoints (CLSI, 2021).

221

Four days after extraction, the patient referred persistence of spontaneous pain not responsive to analgesic
therapy and the appearance of a palpable lymph node
in the right submandibular region. Intraoral examination showed the absence of alveolar blood clot and
collagen sponge with inflammation of gingival tissues.
Purulent drainage was not present and the post-extractive socket was painful to palpation, whilst radiographic exams showed no abnormalities (Figure 2).
Diagnosis was alveolar osteitis, and the immediate management was suture removal and irrigation
of the socket with sterile saline solution rinse and
hydrogen peroxide (1:1) (Chow et al., 2020). Subsequently, topical applications of antiseptic gel (Ialozon, Gemavip, Cagliari, Italy) on eh socket and
intra-alveolar rinses with chlorhexidine 0.20% were
suggested (Requena-Calla and Funes-Rumiche, 2016;
Taberner-Vallverdú et al., 2017; Khalifah, 2018).
Numerous white, smooth colonies of 2-3 mm in diameter were observed as pure bacterial culture in CBA
and of mannitol-negative colonies that grew in MSA
incubated in aerobic and microaerobic atmosphere,
whilst bacterial growth was not observed in other media. The colonies were characterized as MR S. epidermidis. After the biomolecular result, which confirmed
genetic resistance to β-lactams and, pending the susceptibility test, the antibiotic treatment was changed
from cefixime to azithromycin. Subsequently the isolate, which based on the results of the susceptibility
test was classified as multi-resistant, showed resistance to erythromycin, azithromycin, clarithromycin,
and sulfametoxazole + trimethoprim and antibiotic
treatment with azithromycin was therefore immediately interrupted. After 7 days from AO management,
intraoral examination showed the absence of signs
and symptoms related to inflammation or infection,
and a new stable fibrin clot in the socket.

DISCUSSION

Figure 2 - Intraoral photography of alveolar osteitis
with naked socket aspect, presence of necrotic tissue
and marginal gingivitis.

AO is a common post-operative complication after
tooth extraction, especially for impacted mandibular
third molars (Blum, 2002; Cervino et al., 2019; Chow
et al., 2020). Although the etiology remains unclear,
bacterial infections associated with difficult and
prolonged surgical procedures are often implicated
(Cervino et al., 2019; Chow et al., 2020; Buonavoglia et
al., 2021). Improving oral hygiene with pre-operative
mechanical removal of dental biofilms can contribute
to reducing bacterial infection. Furthermore, correct
socket management (cold irrigation, atraumatic surgery, scraping of alveolar bone plates, etc.) can contribute to reducing surgical trauma and to stabilizing
the blood clot (Requena-Calla and Funes-Rumiche,
2016; Taberner-Vallverdú et al., 2017; Cervino et al.,
2019; Chow et al., 2020; Buonavoglia et al., 2021).
Although antibiotics are not necessary in routine
dental extractions, in complex extractions a pre-op-
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erative antibiotic-prophylaxis seems to decrease the
incidence of AO (Sidana et al., 2017; Cervino et al.,
2019). No clear guidelines are available for antibiotic treatment and their efficacy in AO management
(Blum, 2002; Chow et al., 2020). In this case, the patient was initially treated, unsuccessfully, with an antibiotic belonging to the β-lactams category, which
is not effective against MR S. epidermidis. The role
of dentists in fighting AMR, one of the main global
threats and capable of killing 10 million people per
year by 2050 (Murray et al., 2022), must also be to
discourage patients from self-medicalization, as this
phenomenon, among others, strongly contributes to
the worldwide increase of AMR.
In particular, the β-lactams are the oldest category
of antibiotics and the most commonly prescribed
agents (Buonavoglia et al., 2021), with consequent
high level of acquired resistance phenomena. MR
staphylococci are recognized as producing a low-affinity penicillin-binding protein, which confers resistance against all classes of β-lactams (Dadachi
et al., 2018). In this case, we confirmed the genetic
resistance of the Staphylococcus epidermidis isolate
by detection of the mecA gene in PCR, since some
isolates could not be characterized as resistant by the
in vitro susceptibility tests, but could still be resistant during in vivo therapy due to the presence of the
genetic element (Muramaki et al., 1999). For these
reasons, all suspected mecA-positive strains must be
characterized precisely by combining phenotypic
and genotypic methods.
Despite the resolution of AO, the isolated strain was
also resistant to azithromycin, thus suggesting a
spontaneous resolution without any influence from
antibiotic treatment. Overall, the administration of
systemic antibiotics, as evidenced in the literature
and in our case, seems to have limited efficacy in the
management of AO. Although in theory correct management of antibiotic therapy should include susceptibility tests, this is not always applicable to the
dentistry practice. Where antibiotic administration
is evaluated as necessary, dentists should consider
the possibility of AMR and evaluate as a possible risk
factor a patient’s clinical history of abuse/misuse of
a specific category of antibiotics, and consequently
change antibiotic class or category.
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