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ABSTRACT 
 

BACKGROUND 

Historically, the potential for a dental abscess to spread causing severe sepsis and 

death has been known since antiquity although the role of bacteria in this process 

was not recognized until the turn of the 20th century. Cellulitis is a bacterial skin 

and soft tissue infection which occurs when the physical skin barrier, the immune 

system and/or the circulatory system are impaired. The acute dental abscess is 

usually polymicrobial and gram-positive cocci such as Streptococcus spp. and 

staphylococcus aureus thought to be the predominant organisms associated with 

facial cellulitis. We wanted to isolate and identify the organisms in jaw cellulitis 

cases and determine the current antibiotic susceptibility pattern. 

 

METHODS 

The study was conducted on 53 patients attending the OPD. The 

orthopantomogram (OPG) was performed on admission. Patient were included 

regardless of any previous antibiotic or anti-inflammatory treatment. The pus 

sample collected by swab method and sent for bacteriological examination in 

laboratory. For culture the samples were studied for identification of isolates by 

gram stains and culture growth on nutrient, blood and MacConkey agar. Colonies 

from nutrient agar was used for biochemical tests and antibiotic sensitivity. 

 

RESULTS 

Out of a total of 53 cases studied, 46 cases showed growth of microorganisms. In 

7 cases, there was no growth. The predominant bacterial isolate was analysed in 

each case and a total of 12 types of bacteria were isolated. Among them gram 

positive cocci such as Streptococcus species (26.08%) and staphylococcus 

(17.39%) found to be predominant organisms in facial cellulitis. 

 

CONCLUSIONS 

The acute dental abscess which leads to cellulitis is usually polymicrobial, 

comprising of facultative anaerobes, such as viridans group of streptococci and 

Streptococcus anginosus group, with some predominant strict anaerobes. 
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The acute dental abscess is frequently underestimated in 

terms of its morbidity and mortality. The acute dental 

abscess usually occurs secondary to dental caries, trauma or 

failed root treatment.1 The dentoalveolar abscess is 

polymicrobial comprising various facultative anaerobes, such 

as the viridans group streptococci and the Streptococcus 

anginosus group, and strict anaerobes, especially anaerobic 

cocci, Prevotella and Fusobacterium species. The presence 

of anaerobes both cultivable and uncultivable tends to 

predominate.2 Cellulitis is a bacterial skin and soft tissue 

infection which occurs when the physical skin barrier, the 

immune system and/or the circulatory system are impaired. 

Diabetes, obesity and old age are associated with defects in 

all of these areas and as a result are major predisposing 

factors for cellulitis.3  

 One recent study revealed that 31% of patients 

hospitalised with cellulitis were misdiagnosed, the most 

frequent mimickers being stasis dermatitis, stasis ulcers, 

gout, congestive heart failure, non-specific oedema and 

deep venous thrombosis (DVT).4 Leucocytosis and elevated 

C-reactive protein (CRP) levels are present in 34-50% and 

77-97% of patients, respectively.5 Streptococcal skin 

infections occur more frequently in the winter in cold 

countries, while warmer regions see a higher erysipelas 

incidence during the summer.6 S. aureus is shown to be 

overrepresented in the peri-abscess skin microbiome. 

Streptococci and S. aureus are the most common pathogens 

identified in patients with cellulitis. Atypical pathogens can 

be observed in patients with selected conditions.7-8 

Clindamycin is recommended in case of beta-lactam 

allergies, and inhibits streptococcal and staphylococcal toxin 

production. It is also thought to have better tissue 

penetration than beta-lactams.9 Compression therapy has 

long been, and still is, cause for debate.10-11 The use of anti-

inflammatory drugs in addition to antibiotic therapy might 

be beneficial. In a proof-of concept study, adjunctive non-

steroidal anti-inflammatory drugs (NSAIDs) led to faster 

regression and resolution of symptoms.12 

 

 
 

METHODS 
 

 

The study was conducted on 53 patients attending the OPD. 

The orthopantomogram (OPG) was performed on admission. 

Patient were included regardless of any previous antibiotic 

or anti-inflammatory treatment. Povidone betadine was used 

or 2% chlorhexidine in allergic case was used to disinfect the 

facial or cervical cutaneous region. Local anaesthesia was 

applied and sample of pus taken at the abscess site during 

incision and drainage. The swab was immediately stored in 

an anaerobic medium and quickly sent to the laboratory at 

room temperature. For culture the samples were studied for 

identification of isolates by gram stains and culture growth 

on nutrient, blood and MacConkey agar. A smear was made 

on a clean glass slab and gram staining was done to identify 

reaction, morphology, arrangement and number of types of 

organisms. For culture, the sample was inoculated onto 

plates of MacConkey agar and 5% sheep blood agar by 

rolling the swab over the agar and streaking from primary 

inoculums, using a sterile bacteriological loop. These plates 

were incubated at 37 degree for 24-48 hours. Primary plates 

were observed for any visible growth after 24 hours and if 

there was no growth then subcultures were made from 

nutrient broth on to the same solid media. Colonies from 

nutrient agar was used for biochemical tests and antibiotic 

sensitivity. 

 

 
 

 

RESULTS 
 

 

 

Out of total 53 cases studied, 46 cases showed growth of 

microorganisms. In 7 cases there was no growth. The 

predominant isolate bacteria was analysed in each case and 

total of 12 types of bacteria were isolated and among them 

26.08% cases reported Streptococcus species, 17.39% 

cases reported staphylococcus species. Other organisms 

identified are Enterobacter (15.22%), Pseudomonas 

(10.87%) Escherichia (6.52%), Klebsiella (6.52%), 

Acinetobacter (4.35%), Ralstonia (4.35%), 

Corynebacterium (2.17%), Citrobacter (2.17%), Morganella 

(2.17%) and Pantoea (2.17%). In facial cellulitis mostly 

gram positive and facultative anaerobes bacteria were 

identified. Most of the gram-positive bacteria were sensitive 

linezolid, teicoplanin, vancomycin and amoxiclav. Gram 

negative bacteria were mostly sensitive to amikacin, 

gentamycin, cefotaxime, cefepime, cefoperazone, 

tazobactam, imipenem, meropenem. 

 

 

Graph 1 

 

 
 

 

DISCUSSION 
 

 

Cellulitis and its subtype erysipelas are among the most 

frequent infection requiring hospitalization. Periapical 

abscesses account for 47% of all dental-related attendances 

at paediatric emergency rooms. (Graham et al., 2000).13 

Pure cultures from cellulitis are unusual (Reader et al., 

1994), and mixed aerobic infections are also uncommon, 

accounting for 6% of abscesses (Goumas et al., 1997).14 

Dental abscesses caused solely by strict anaerobes occur in 

approximately 20% of cases although there is a wide range 
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depending on recovery conditions (6–63%) (Brook et al., 

1991; Gorbach et al., 1991; Goumas et al., 1997; 

Khemaleelakul et al., 2002).15 The most commonly found 

facultative anaerobes belong to the viridans group 

streptococci and the anginosus group streptococci. 

Staphylococci may indeed be a more frequent colonizer of 

the oral tissues than previously thought (Smith et al., 

2001).16 The most commonly isolated anaerobic genera 

include streptococci, Fusobacterium species and the black-

pigmented anaerobes such as Prevotella and 

Porphyromonas species (Sundqvist et al., 1989).17 The 

member of the Bacteroides genus most likely to be 

recovered from an acute dental abscess is Bacteroides 

forsythias (now transferred to a new genus as Tannerella 

forsythia) (Gomes et al., 2006). Other new species identified 

in oral abscess or cellulitis were anaerobic Gram-positive 

rods such as Bulleidia extructa, Cryptobacterium curtum and 

Mogibacterium timidum. Antibiotic resistance in microbes 

recovered from the acute dental abscess has been reported 

to be increasing (with the exception of metronidazole) in 

some populations studied over the last few decades 

(Kuriyama et al., 2006; Lewis et al., 1989, 1995; Storoe et 

al., 2001).18 Macrolide resistance is most commonly due to 

acquisition of one of a number of erm genes (erythromycin 

methylases resulting in reduced binding of macrolides to the 

50S ribosomal subunit). Deep neck and mediastinal 

abscesses are a rare complication of the dental abscess but 

spread of odontogenic infections accounts for up to 57% of 

deep neck abscesses (Mihos et al., 2004; Sancho et al., 

1999). Death usually occurs due to sepsis and multi organ 

failure although airway occlusion is also a significant 

complication and requires early management by 

tracheostomy.19 

 

 
 

 

CONCLUSIONS 
 

 

 

Despite the diversity of indiscriminate bacteria, the 

anaerobic ones seem to be the most frequent in facial 

cellulitis.20 The fact that Streptococcus spp. was found in 

majority of cases indicates that it is the predominant 

bacterium responsible for cellulitis in this particular sub-

population. Susceptibility and antibiotic sensitivity of 

different bacteria were analyzed and it was found that 

linezolid, teicoplanin & vancomycin were the most effective 

antimicrobials against gram positive bacteria and amikacin, 

gentamycin, cefotaxime, cefepime, cefoperazone, 

piperacillin/tazobactam, imipenem and meropenem were 

the most effective antimicrobial against the gram negative 

bacteria for facial cellulitis related to dental infection. 
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