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" A
A B S T R A C T

Introduction - Acute dentoalveolar abscesses cause significant 

morbidity, financial impact and loss o f income. Knowledge of the 

aetiology, susceptibility patterns and associated factors would help in 

effectively managing patients. Objectives - To identify the bacterial 

aetiologies and the antibiotic sensitivity patterns of the aerobic bacteria 

at selected dental units in Sri Lanka, and to assess the risk factors for 

dentoalveolar abscesses o f increased severity and determine the 

relationship between pathogen and the clinical severity of illness. 

M aterials and M ethods - A descriptive cross sectional study was 

undertaken among thirty patients presenting to selected dental units, 

with acute dentoalveolar abscesses. An interviewer administered 

questionnaire was used to assess the associated factors. An aspirated 

sample was processed to isolate the aerobic and anaerobic bacteria.Antimicrobial 

susceptibility was performed for the aerobes. Results -  Viridans streptococci were the most 

isolated facultative anaerobe, while P orph yrom on as  species was the commonest strict
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anaerobe isolated. These organisms were sensitive to amoxicillin and clindamycin. Multiple 

risk factors associated with acute dentoalveolar abscesses o f increased severity include male 

sex, educational level, frequency of changing the toothbrush, time spent brushing teeth, 

technique of cleaning teeth, frequency of performing mouth rinsing, use of tobacco and 

consuming snacks high in refined sugars. No statistically significant relationship could be 

demonstrated between pathogen and clinical severity o f illness. C onclusions - Polymicrobial 

etiology was demonstrated, with the majority being anaerobes. The aerobes were mostly 

sensitive to the commonly used antibiotic. Multiple modifiable and non-modifiable factors 

were associated with dentoalveolar abscesses of increased severity.

KEYWORDS -  dentoalveolar abscess, anaerobic bacteria, antimicrobial agents.

IN T R O D U C T IO N

Endodontic infections establish themselves in root canals devoid of a pulp, which nav occur 

as a consequence o f caries, trauma or following root canal surgery.^ When an individual has 

poor oral hygiene, the colonizing bacteria on the teeth, can increase 2 to 10 foldJ2'

Once the bacteria are introduced, they may establish themselves, leading to acute or chronic 

inflammation.^ Periodontitis causes destruction of the periodontal ligament and alveolar 

bone, resulting in the formation of periodontal pocketsJ2̂  Acute dental abscess is an advanced 

stage of the symptomatic acute periodontitis.^-1

The infection is usually polymicrobial. Among them, strict anaerobes outnumber facultative 

anaerobes by a ratio of 1.5:1 to 3:1.

Management involves surgical drainage. Antibiotics should be prescribed if the abscess is 

associated with systemic symptoms of sepsis and in patients who are medically 

compromised. The knowledge on the probable aetiology will help to guide die clinician on 

the best choice of empirical antibiotics.^

According to the World Health Organisation (WHO), most oral diseases and chronic diseases 

share common risk factors. These include unhealthy environments and behaviours, such as 

tobacco smoking and excessive consumption of alcohol or sugar. ̂

In order to achieve sound oral health, the WHO recommends promotion of a healthy diet, 

with special emphasis on lower consumption of sugars and increased consumption of fruits
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and vegetables, further there is emphasis on prevention of oral diseases related to tobacco use 

and the routine use o f fluoride toothpaste and to promote good oral health.

The present study was undertaken to identify the bacterial aetiologies o f acute dentoalveolar 

abscesses, the antibiotic sensitivity patterns of the aerobic bacteria, to assess the factors 

associated with dentoalveolar abscesses of increased severity and the relationship between 

pathogen and the clinical severity of illness.

M ATERIAL AND METHODS

All patients who presented to two dental units in Colombo, Sri Lanka, during December 2014 

to March 2015 were included in the study. Patients who had taken antibiotics within one 

week o f presentation were excluded from the study.

Ethical clearance was obtained from the relevant institutes. Written, informed consent was 

obtained from the patients.

A pus sample was aspirated from the patient’s acute dentoalveolar abscess, by the attending 

dental surgeon, as part of the normal protocol, after rinsing the mouth with sterile normal 

saline. After expelling air, the syringe was recapped and tightly sealed. This sample was 

transported to the Microbiology laboratory at the Faculty o f  Medical Sciences, University! of 

Sri Jayewardenepura immediately and processed.
i

Aerobic organisms were identified performing conventional biochemical tests and for 

anaerobic isolates a validated commercial kit (RapID ANA II™) was used.[3]

RESULTS
I

All the specimen obtained from these patients produced aerobic, anaerobic or mixed growths. 

Due to the polymicrobial nature o f these samples, most o f the specimen yielded more than a 

single isolate. Between one to four organisms were isolated from each specimen o f pus. In 

total, from the thirty samples, 84 organisms were isolated. This included 24 aerobic isolates 

and 60 obligate anaerobic isolates. '

Table I Summary of aerobic isolates from acute dentoalveolar abscesses

Facultative Anaerobic Organisms No. O f Isolates (%)
Viridans group streptococci 17 (56.7)
No aerobic growth 6 (20.0)
Staph ylococcu s aureus 3 (10.0)

r~
www.wjpr.net Vol 5, Issue 10,2016. 101

http://www.wjpr.net


Jananie e t al. W orld Journal o f  Pharm aceutical R esea rch
' , • :N- .< ■

Coagulase negative staphylococci 2 (6.7)
K lebsiella  pneum oniae 1 (3-3)
Non groupable(3-haemo lytic streptococci 1 (3-3)
T otal num ber o f  aerobic iso la tes 30 (100.0)

Table II Sum mary o f  iso la ted  anaerobic bacteria from  acute d en toa lveo lar  a b scesse s

Strict anaerobic organism N um b er o f  iso la te s  (% )
P o rp h yro m o n a s p r e v o t i i 8(13.3)
G em ella  m o rb ilo ru m 8(13.3)
P o rp h yro m o n a s m icros 5 (8.3)
P ep to strep to co ccu s  s to m a tis 5 (8.3)
B a c te ro id es  d ista so n is 4 (6.7)
S trep to co ccu s  in te rm ed iu s 4 (6.7)
S trep to co ccu s  co n s te lla tu s 4 (6.7)
F u so b a c teriu m  sp ec ies 3 (5.0)
C lo str id iu m  h a stifo rm e 3 (5.0)
P o rp h yro m o n a s g in g iv a lis 3 (5.0)
C ap n o cy to p h a g a  sp ecies 3 (5.0)
P o rp h yro m o n a s m a gn u s 2 (3.3)
P ro p r io n eb a c te r  g ra n u lo su m 2(3.3)
P re v o te lla  d isien s 2(3.3)
P ro p r io n eb a c te r  a cn es 1(1.7)
A ctin o m yces  o d o n to ly tic u s 1 (1.7)
P ro p r io n ib a c ter  p ro p r io n icu s 1 (1.7)
V eillo n e lla  spec ies 1(1-7)
T otal num ber o f  anaerobic iso la tes 60 (100.0)

Accordingly, the most commonly found isolates was P orphyrom on as  species (n=18), which 

included P orph yrom on as prevotii(vi=8), P orphyrom on as m icros(n=5), Porphyrom onas  

gingivalis(tt=3) and P orph yrom on as magnus(rf=2).

The anaerobic streptococcus species were the second most common species isolated (n=16). 

This included G em ella morbillorum(is=&), S trep tococcu s in term edius(n=4) and Streptococcus  

constella tus{n=4).

Fifteen of the seventeen streptococcal isolates (88.2%) were sensitive to penicillin and/or 

ampiciHin. The third generation cephalosporins were uniformly effective for the 

streptococcal, staphylococcal and coliform isolates. Ten isolates of viridans streptococci 

three staphylococcal species and the single non-groupable p-haemolytic Strep tococcu s  were 

sensitive to erythromycin (60.9%). Twelve isolates of viridans streptococci were susceptible 

clarithromycin (70.6%). Only a single isolate of viridans streptococci was resistant to 

clindamycin.
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Table m  Clinical severity was assessed  as local and systemic symptoms.
I

Presence of localized symptoms
Number of 

patients
Percentage

1. sudden onset intense, persistent, throbbing pain gradually 
worsening overtime

28 93.3

2. pain radiating to the ipsilateral ear, lower jaw and neck 19 63.3
3. fecial ceMites 21 70.0
4. hot/cold sensitive teeth 13 43.3
5. pain on mastication 15 50.0
6. nocturnal pain disturbing sleep pattern 22 73.3
7. enlarged, inflamed lymph nodes. 19 63.3

Presence of systemic symptoms Number of patients Percentage
1. difficulty in opening die mouth 25 83.3
2. difficulty swallowing 10 33.3
3. fever, chills and/or rigors 22 73.3
4. pain unresponsive to analgesics 11 36.7
5. difficulties breathing 0 0.0

Out of the twelve symptoms, those who complained of seven or more were assumed to have 

more severe illness. The respondents who admitted to less than seven symptoms were 

assumed to be having less severe symptoms. The above two groups were compared for the 

purpose of assessment of the risk factors and the organisms.

Risk factors for severe dentoalveolar abscesses 1

The epidemiological factors considered were age, sex, educational level of patient (or 

guardian in the case of minors), employment status of the patient (or guardian in the case of 

minors) and monthly income.

The mean age of the patients was 32.3 years. Just under two thirds o f patients were male 

(n=19), while most of the patients (8 out of 30) were in the 21-30 years’ age group.

There was a statistically significant difference in sex distribution when considering the 

severity of illness. Male sex was found to be associated with more severe clinical symptoms 

(p vahie=0.035). i

It was found that those who had at least passed their ordinary level examination had 

dentoalveolar abscesses o f lesser severity. There was no statistically significant relationship 

between the other epidemiological factors and the severity of dentoalveolar abscesses (p 

values >0.05). ’
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The oral hygiene related questions were use of toothbrush and fluoridated toothpaste, 

frequency of changing the toothbrush, time spent brushing teeth, technique used to clean 

teeth, number of times per day cleaning teeth, frequency of mouth rinsing and frequency of 

tongue cleaning.

Ninety percent of the respondents (n=27) used a toothbrush, while 93.3% (n=28) used 

fluoride containing toothpaste. Those who changed their toothbrushes at least monthly had 

disease of lower severity (p value = 0.00), which was statistically significant.

Less than a quarter of respondents brushed their teeth for at least six minutes. There was a 

statistically significant increase in the severity of dental abscesses, in those brushing their 

teeth for five minutes or less (p value = 0.00).

It was noted that less than half (n=l 3) of the respondents employed a good brushing 

technique. There was a statistically significant relationship (p value = 0.00) between 

employing the incorrect brushing technique, and increased severity of dentoalveolar 

abscesses.

Seventy percent of the respondents (n=21) admitted to never rinsing after meals, with either 

tap water or a commercially prepared mouthwash. There was a statistically significant 

relationship between not rinsing between meals, and increased severity of dentoalveolar 

abscesses (p value = 0.00). Also, those who rinsed their mouths after every meal had 

dentoalveolar abscesses of lesser severity (p=0.005).

There was no statistically significant relationship between the severity of dentoalveolar 

abscesses and the other oral hygiene related questions.

The personal habits detrimental to oral health were the use of tobacco, alcohol, betel chewing 

and snacking.

There was a statistically significant relationship between higher consumption of tobacco and 

increased severity of dentoalveolar abscesses. Those who smoked daily had abscesses of 

increased severity (p=0.013), while those who never used tobacco had abscesses of lesser 

severity (p=0.00). O f note, all the respondents who admitted to smoking at least once daily 

complained of more severe illness (i f  10).

Jananie et al.
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More than a third o f respondents admitted to consuming snacks high in refined sugars on a 

daily basis. A statistically significant relationship was found between increased severity of 

dental abscesses and frequent consumption o f sugary snacks in between meals (p 

value=0.01).

The other personal habits did not demonstrate a statistically significant relationship with the 

severity o f dentoalveolar abscesses.

The symptoms o f unhealthy gums were halitosis, dental caries, presence o f sore / painful or 

bleeding gums, toothache, dental plaque, previous root treatment, dental extractions or oral 1

trauma. The symptoms associated with dentoalveolar abscesses o f increased severity were as 

follows.

Two fifths of the patients (n=12) complained of halitosis. There was a statistically significant 

relationship between the presence of halitosis and increased severity of dentoalveolar , 

abscesses (p=0.049).

Sixty percent o f patients (n=18) admitted to having suffered from dental caries. There was a 

statistically significant relationship between a history o f dental caries (both treated and 

untreated) and increased severity o f dentoalveolar abscesses (p value =0.047).

Two thirds o f patients (n=20) admitted to suffering from toothache. There was a statistically i 

significant relationship between the presence of toothache and increased severity of; 

dentoalveolar abscesses (p value = 0.00). The presence o f dental plaque was associated with; 

dentoalveolar abscesses o f increased severity (p=0.00).

It was noted that there was a slightly higher percentage o f anaerobic organisms isolated from 

the group with more severe symptoms. It was also noted that P o rph yrom on as  species, were 

found in higher percentage in the group with more severe symptoms. However, these 

differences were not found to be statistically significant.

The facultative anaerobic bacteria inclusive o f the viridans streptococci, non-groupable 

streptococci, S trep to co ccu s con ste lla tu s  and S trep to co ccu s in term edius  were found to be 

lower in the patients complaining of less severe symptoms (25.86%, n=15). However, this 

difference was also not found to be statistically significant (p=0.20).
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D IS C U S S IO N

The factors leading to evolution and progression of periodontal disease are related to those 

that cause periapical lesions.®4® Therefore, the same risk factors that lead to unhealthy gums 

also lead to periapical abscess formation.

In the present study, the mean age of the patients was 32.3 years and male sex was associated 

with dental abscesses of greater severity. These results were similar to the results obtained by 

Kudiyirickal e t a / 5® in a primary care dental practice, where majority of dentoalveolar abscess 

patients were in the 21-40 years age category. In that study, 42.9% patients were males, but 

the sex difference was not statistically significant.

AUehani®6® assesses the risk factors for periodontal disease, and notes that there is higher 

periodontal destruction in males. The reasons for the sex difference were unclear, but the 

author concludes feat this may be due to their general ignorance of oral hygiene.

In the present study, those who had higher educational qualifications had dentoalveolar 

abscesses of lesser severity. This was mirrored by AJJehani®6®, who reiterates that those with 

higher educational level had lesser periodontal disease.

In a study conducted among school children aged 12-13-years-old in Guangzhou, Southern 

China®7®, it was found that there was a significant correlation between mother’s education 

level and the prevalence of dental erosions in their children. Children whose mothers had a 

better education level had a lower prevalence o f dental erosions and vice versa. This may be 

attributed to the mother’s improved awareness on oral hygiene, leading to better oral health 

habits.

The respondents who brushed for five minutes or less had dental abscesses of increased 

severity, (p value = 0.00). Less than a quarter of patients brushed for at least six minutes. In 

the study by Clement e t a P \  the data was almost identical, with 23% spending more than 

five minutes brushing their teeth.

Regarding brushing technique, the current consensus is that no single technique is favoured 

over another. Therefore, in the present study, it was assessed if the respondents brushed 

without injuring the hard and soft tissues, while covering all tooth surfaces properly.®9® 

Accordingly, less than half (n=13) of the respondents in the present study employed a good 

brushing technique. There was a statistically significant relationship (p value = 0.00) between
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employing the incorrect brushing technique, and increased severity o f dentoalveolar 

abscesses.

In the study by Jain et a / 10̂ , it was found that 29% of respondents rinsed their mouth after
i

meals, while only a tenth used a mouthwash. There was a statistically significant relationship 

between not rinsing between meals and increased severity o f dentoalveolar abscesses in the 

present study (p value = 0.00).

In the present study, there was a statistically significant relationship between higher 

consumption o f tobacco and increased severity of dentoalveolar abscesses (p=0.013). In the 

study by Hassija et a l^ , it is noted that escalated consumption o f alcohol and tobacco (both in 

the smoked and smokeless forms) increases the prevalence of gingivitis and periodontitis. 

The American Journal o f Public Health also notes that the use o f tobacco alone is responsible 

for more than half o f cases of periodontitis in the United States.^1 ^ ,

In the present study, a statistically significant relationship was found between increased 

severity of dental abscesses, and frequent consumption of sugary snacks in between meals (p 

vahie=0.01). In the study by Clement et a P \  this figure was lower, with only 20.2% doing so 

on a regular basis. This may be due to the composition o f the study population. The present 

study included both children and adults, while the above study was conducted among 

students of Dental Therapy and Technology. The WHO recommends diminished 

consumption of sugary soft drinks, as it increases the likelihood o f dental caries and dental 

erosions

In the present study, two fifths (n=12) of patients complained of halitosis. This was much 

lower than that found by Jain et a f l0\  where 80% of the respondents complained of the same. 

There was a statistically significant relationship between the presence of halitosis and 

increased severity of dentoalveolar abscesses (p=0.049). According to Hassija et aP^  ! the 

presence of halitosis is a symptom of gingivitis, which leads to the destruction o f the hard and 

soft structures around teeth. |

Sixty percent of patients (n=18) in the current study admitted to having suffered from dental 

caries. In the study done by Gianopoulos et al[13] it was found that, out of 216 participants 

examined, 88.4% had at least one decayed tooth. In the present study it was found that there
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was a statistically significant relationship between a history of dental caries (both treated and 

untreated) and increased severity o f dentoalveolar abscesses (p value =0.047).

In the present study, the presence of dental plaque was associated with dentoalveolar 

abscesses o f increased severity (p=0.00). According to Hassija e t a P \  dental plaque contains 

subgingival bacteria, which are capable o f causing gingivitis. Therefore, the removal of 

dental plaque, either through self-administered plaque removal aids, or with professional 

assistance is mandatory for good oral hygiene.

U M W 14̂ states that, as the severity of the odontogenic infection increases, the anaerobes 

take predominance. Therefore, organisms such as peptostreptococci, pigmented and non- 

pigmented P revo te lla  species and F usobacterium  species are seen with increased frequency. 

In the present study, it was noted that, even though there was a slightly higher percentage of 

anaerobic organisms isolated from the group with more severe symptoms, these differences 

were not found to be statistically significant, as ail p values were >0.05. It must be noted that 

the sample size was inadequate in order to make a proper assessment of the pathogens and the 

clinical severity of the illness, and this should be extended island wide to obtain a higher 

number of specimens.

CONCLUSION

Acute dentoalveolar abscesses have polymicrobial aetiology. Among these organisms, the 

anaerobic bacteria predominate. The treatment of these infections is mostly through surgical 

drainage. When antibiotics are indicated amoxicillin, clindamycin and the quinotones seem 

reasonable choices.

Male sex was associated with dentoalveolar abscesses of increased severity, while patients 

with higher educational level were found to have dentoalveolar abscesses of lesser clinical 

severity.

Certain behaviours related to oral hygiene and personal habits, increased the risk of having 

dentoalveolar abscesses of increased severity. This included not rinsing after meals, smoking 

and use o f other forms of tobacco and consuming snacks high in refined sugars.

Patients who changed their toothbrushes at least monthly, those who brushed for at least six 

minutes per session and those that utilized a sound technique for tooth brushing, had 

abscesses of less clinical severity.
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No statistically significant relationship could be demonstrated between pathogen and clinical

severity of illness.
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