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ABSTRACT 

The study investigated bacteria sampled from the 
mandibular third molar pericoronitis with the hy- 
pothesis that the same species also can be detected in 
several sites of the oral cavity. Subgingival plaque 
samples were taken from 41 patients (mean age 23.2 ± 
4.2 years), from the third molar pericoronal pocket 
and from 3 adjacent gingival pockets, from the ton- 
gue and saliva. Aggregatibacter actinomycetemcomi- 
tans (A.a.), Porphyromonas gingivalis (P.g.), Tanne- 
rella forsythia (T.f.), Prevotella intermedia (P.i.), Pre- 
votella nigrescens (P.n.), and Treponema denticola 
(T.d.) were analyzed by qualitative PCR method. All 
the species analyzed were found in the pericoronitis 
samples in the following frequency: T.f. 73%, T.d. 
68%, P.i. + P.n. 35%, A.a. 5%, and P.g. 5%. Saliva 
and tongue samples were also highly positive with T.f. 
(both 76%) and T.d. (saliva 57%, tongue 76%) and 
better sources for A.a. (saliva 8%, tongue 14%), and 
P.g. (saliva 14%, tongue 8%) than the pericoronitis 
pocket. The gingival pocket samples were less fre- 
quently positive the further the site in question was 
from the pericoronitis site. Contrary to earlier ob- 
servations T.f. was frequently defected in pericoroni- 
tis sites. The results emphasize the importance of 
pericoronitis as a focus of infection. 
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1. INTRODUCTION 

Predominant bacterial species of pericoronitis of erupting 
mandibular third molars are Streptococcus, Actinomyces 
and Propionibacterium species, as well as betalac- 
tamase-producing bacteria such as Prevotella, Bacter- 
oides, Fusobacterium, Capnocytophaga, and Staphylo- 
coccus sp. [1,2]. The microbiota of pericoronitis resem- 

bles that of gingivitis and periodontitis [3]. However, 
principal periodontal pathogens have been rarely isolated 
from pericoronitis samples by culturing. Porphyromonas 
gingivalis (P.g.) has been detected in 100% of the sam- 
ples of Leung et al. [3], but only in 9.1% of the samples 
of Rajasuo et al. [4] and in 20% of healthy third-molar 
pericoronal pockets by Mombelli et al. [5]. Aggregati- 
bacter actinomycetemcomitans (A.a.) has been detected 
in 9.1% [4], in 17% - 40% [5] and in 10.8% [6] of the 
samples, respectively. Tannerella forsythia (T.f.) has not 
been detected in pericoronitis samples.  

Periodontal disease may also have systemic implica- 
tions. It increases the risk of cardiovascular disease by 
approximately 20%. The reported risk ratio for stroke 
due to periodontitis is even higher ranging from 1.7 to 
2.9 [7]. For example, Pussinen et al. [8] showed that P.g. 
seropositive subjects had an odds ratio of 2.6 for future 
stroke. Their material comprised 173 subjects who ex- 
perienced stroke during 13 years of follow-up, in com- 
parison to multi-variably matched 6950 control subjects. 
The onset of atherosclerosis may already be in childhood 
and characteristically these patients have suffered from 
infections [9]. 

Subsequently, with this background, the eventual de- 
tection of P.g. and other periodontal bacterial species in 
specific oral infection sites is interesting in the focal in- 
fection-systemic disease paradigm also in young adults. 
Pericoronitis, in particular, is ranked as first [10] or sec- 
ond [11] in acute oral health problems of young adults.  

Polymerase chain reaction (PCR) has been shown 
highly specific and sensitive for detecting A.a. and P.g. in 
periodontitis samples with a good level of agreement 
between the results of PCR and culture procedures in 
detecting these pathogens [12]. However, PCR has not 
been used for detecting periodontal pathogens in peri- 
coronitis samples. Therefore, we set out to analyze six 
different periodontal bacterial species sampled from 
mandibular third-molar pericoronitis sites. The results 
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were compared with those from samples taken from the 
gingival pockets of the adjacent teeth, from saliva, and 
from the dorsal aspect of tongue. The hypothesis was that 
the micro-organisms analyzed from the pericoronitis sites 
can be detected in several sampling sites in the oral cav- 
ity. The study paradigm was in focal infection theory 
with focus on pericoronitis as a substantial risk in young 
adults. 

2. MATERIAL AND METHODS 

2.1. Patients and Clinical and X-Ray Recordings 

The study was conducted in the Mikkeli Region Health 
Centre, Southeastern Finland. Group of 41 patients (29 
women, 12 men, mean age 23.2 ± 4.2 years) referred for 
out-patient oral surgery due to acute or subacute peri- 
coronitis were included. The patients were generally 
healthy except one patient who had diabetes. The pa- 
tients had not received antibiotic drug treatments during 
the last 30 days before the study. All earlier drug pre- 
scriptions were recorded from the patient records.  

Pericoronitis infections were clinically regarded as 
mild or moderate and none of the patients had such gen- 
eral or local findings that would have called for extended 
treatment in the hospital.  

Patient selection was based on the clinical diagnosis of 
acute or subacute pericoronitis of the mandibular third 
molar, with pus detected by probing the pericoronal 
pocket. The clinical findings recorded were axial tem- 
perature, submandibular lymphadenopathy (yes/no), lim- 
ited mouth opening (yes/no), traumatizing effect of the 
ipsilateral maxillary third molar on the infection site 
(yes/no), and the clinician’s plan for the treatment of 
pericoronitis which included drug prescriptions and tim- 
ing for removal of the tooth. The World Health Organi- 
zation DMFS-index for caries and CPITN for periodontal 
disease were calculated from clinical recordings. DT and 
FT indexes were also calculated for the third molar teeth. 
Gingival and pericoronal pockets were measured with a 
millimetre probe from the teeth 37 or 47, 36 or 46, 16 or 
26, 38 or 48, when relevant. All the measurements were 
done after the bacterial samples had been taken. 

Panoramic tomograms of the jaws were taken from all 
the patients to record the state of eruption of the man- 
dibular third molars. The x-ray findings on the teeth were 
categorized as totally erupted, partly erupted or une- 
rupted. Tooth inclination (degrees) was also measured 
from the radiographs by comparing the long axis of the 
tooth in question to the horizontal line drawn between 
the occlusal surfaces of the first and second molars. Ver- 
tical eruption level (mm) of the third molar was also 
measured with help of the occlusal plane drawn. 

2.2. Bacterial Samples 

Bacterial samples were taken aseptically from six sites of 
each patient. The samples were taken from the pericor- 
onitis pocket of the partly erupted mandibular third molar, 
from the distal gingival pockets of the adjacent man- 
dibular first and second molars, from the distal gingival 
pocket of the maxillary first molar of the same site, from 
the dorsal surface of the tongue, and from whole saliva.  

Gingival tissue at the sampling site was first cleaned 
with cotton swabs and contamination was carefully 
avoided by use of cotton rolls and saliva suction. A 
0.8-mm-thick sterile endodontic paper-point was then 
inserted into the depth of the pericoronal and gingival 
pockets, respectively, and left in place for 30 seconds as 
described by Mombelli et al. [5] and Rajasuo et al. [4]. 
Saliva samples were collected from the bottom of the 
mouth using a sterile syringe, and tongue samples by 
scraping the dorsum of the tongue with a sterile metal 
spatula. All samples were placed immediately into an 
Eppendorff tube and kept deep-frozen (−70˚C) until sent 
for analyses in carbon dioxide ice. The samples were 
analyzed in the Research Laboratory of the Institute of 
Dentistry, University of Helsinki. PCR-method was used 
with specific primers as described by Wahlfors et al. [13] 
and Meurman et al. [14]. The periodontal bacteria Ag- 
gregatibacter actinomycetemcomitans (A.a.), Porphyro- 
monas gingivalis (P.g.), Tannerella forsythia (T.f.), Pre- 
votella intermedia (P.i.), Prevotella nigrescens (P.n.), and 
Treponema denticola (T.d.) were qualitatively (yes/no) 
analyzed from the samples.  

3. RESULTS 

Only three patients had axial temperature > 37˚C (37.1˚C - 
37.4˚C). 19 patients (46%) had limited mouth opening 
and 14 (34%) had submandibular lymphadenopathy. 
From 41 pericoronitis cases, in 21 (51%) the third molar 
soft tissue was recorded to have been traumatized by the 
ipsilateral maxillary third molar. Antibiotics was pre- 
scribed to 39 (95%) of the patients, mostly fenoxymeth- 
ylpenicillin (36 cases). Roxithromycin was prescribed to 
3 patients and metronidazole combined with one of the 
two other antibiotics also to 3 patients. Non-steroidal 
anti-inflammatory drugs was prescribed to 30 (73%) pa- 
tients, mostly ibuprofein. Chlorhexidine mouth rinses 
had been recommended to 13 cases. 

None of the patients had gingival pockets ≥4 mm, ex- 
cept some pseudopockets in the distal surface of the 
mandibular second molars due to deep location of the 
adjacent third molars. Ten subjects (24%) had totally 
healthy periodontal status or had only supragingival cal- 
culus in the anterior mandibular teeth. In the rest 31 sub- 
jects (76%), the periodontal index scores were 0 (healthy) 
in 21% of the gingival sextants, 1 (bleeding when prob- 
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ing) in 44% of the sextants, and 2 (calculus) in 35% of 
the sextants. Only 12 patients (29%) had teeth other than 
third molars decayed, at a mean 2.2 teeth (SD 1.7). Cor- 
respondingly, 32 patients (78%) had teeth other than 
third molars filled, at a mean 4.4 teeth (SD 3.8).  

All the mandibular third molars with pericoronitis 
were partially erupted, 32 out of 41 (78%) occlusal sur- 
faces had not more than two cusps visible. No caries or 
dental restorations were found in these teeth. Pericoronal 
pockets were on an average 8.0 ± 1.6 mm deep. Of the 
teeth 81 % were either vertical or slightly distally (≤5˚) 
or mesially (≤10˚) inclined, while the rest of the third 
molars were mesially inclined more than 10˚. Of the 
third molars 81% were located above or near the occlusal 
plane while 19% were 3 mm or more deeply located with 
respect to the occlusal plane. For details, see Table 1. 

The bacterial samples of four patients were excluded 
from the study because of unsatisfactory transport to the 
laboratory. All the studied periodontal bacterial species 
were detected in all the sample sites. The number of 
positive samples and the number of patients positive for 
each species are given in the Table 2. Periodontal bacte- 
ria T.f. and T.d. were the most common species detected 
in all the sample sites. Their occurrence was at the same 
level in the pericoronitis pocket samples, in the dorsum 
of tongue, and in saliva samples. A.a. and P.g. were most 
commonly detected in saliva and tongue samples. The 
other gingival pocket samples were less often positive

for the bacteria the further the site sampled was from the 
third molar periocoronitis pocket in question.  

4. DISCUSSION 

Our results indirectly showed that bacteria from man- 
dibular third molars with pericoronitis spread in the 
mouth. The patients were young adults and their dental 
and periodontal health was good. The only oral infection 
focus recorded was the pericoronitis. Hence we may 
suppose that the periodontal bacteria detected outside the 
pericoronitis sites may indeed have originated from those 
foci to the other parts of the oral cavity. However, to 
verify this more accurate molecular methods are needed 
than used in the present study. Surprisingly, saliva and 
dorsum of the tongue appeared the best sampling sites 
for the detection of periodontal bacteria in pericoronitis 
patients.  

We have earlier shown [4,15] that third molar peri- 
coronitis sites harbour the same bacterial species as are 
detected in tonsillitis and periodontitis. Furthermore, our 
observation [16] on Finnish conscripts in the early 1990s 
showed that diagnosing third molar pericoronitis pre- 
sented an odds ratio up to 6.8 (with 95% confidence in- 
terval 3.0 to 15.0) for getting a simultaneous upper res- 
piratory tract infection. All these data emphasize the im- 
portance of third molar pericoronitis as a focus of infec- 
tion.  

 
Table 1. Position of the mandibular third molar and depth of the follicular pocket sampled (n = 41). 

Depth of the pericoronal pocket Eruption level (mm), under (−) or above (+) the occlusal plane Inclination 

4 - 6 mm 7 - 9 mm 10 - 12 mm −2 - −5 mm ±1 mm +2 - +3 mm Distal Vertical (±5˚) Mesial

22% 56% 22% 34% 44% 22% 3% 50% 47% 

 
Table 2. Number and percent of positive samples of the bacterial species detected and number and percent of patients positive to 
each species. In total of 37 patients were analyzed. 

Sample site A.a. P.g. P.i. + P.n. T.f. T.d. 

Pericoronal pocket      

of the lower 3rd molar 2 (5.4%) 2 (5.4%) 13 (35.1%) 27 (73.0%) 25 (67.6%) 

Gingival pocket      

of the lower 1st molar 2 (5.4%) 1 (2.7%) 9 (24.3%) 18 (48.6%) 14 (37.8%) 

of the lower 2nd molar 3 (8.1%) 2 (5.4%) 12 (32.4%) 17 (45.9%) 15 (40.5%) 

of the upper 1st molar 2 (5.4%) 2 (5.4%) 9 (24.3%) 17 (45.9%) 10 (27.0%) 

Tongue 5 (13.5%) 3 (8.1%) 14 (37.8%) 28 (75.7%) 28 (75.7%) 

Saliva 3 (8.1%) 5 (13.5%) 20 (54.1%) 28 (75.7%) 21 (56.8%) 

Total no. of positive samples 17 (7.7%) 15 (6.8%) 77 (34.7%) 135 (60.8%) 113 (50.9%) 

No. of patients positive 9 (24.3%) 8 (21.6%) 23 (62.2%) 36 (97.3%) 32 (86.5%) 
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Friedlander et al. [17] recently investigated panoramic 

jaw X-rays of subjects with ultrasonically verified carotid 
artery atheromas and observed a significantly more fre- 
quently signs of oral infections among those with vs 
without carotid atheromas. In their material, however, no 
difference was seen in this respect with subjects with or 
without pericoronitis but the number of observations was 
low. Söder et al. [18] have also shown that long-term 
periodontitis increases the risk for sub-clinical athero- 
sclerosis. Hence, it remains to be shown whether or not 
having pericoronitis, which is common infection in 
young adulthood, increases the risk for other systemic 
diseases such as the development of the atherosclerosis.  

The weaknesses of study were the low number of pa- 
tients and the fact that we did not verify the origin of the 
bacteria analyzed by using further molecular techniques, 
for example. At the time of investigation quantitative 
real-time PCR was not available in our laboratory. Thus 
more studies are called for final conclusion. Nevertheless 
to our knowledge the present study was the first of its 
kind and thus provides basis for further hypothesis gen- 
eration. 

In conclusion, we have shown that periodontal bacte- 
ria, which in our patients might have originated from the 
mandibular third molar pericoronitis sites, could be de- 
tected from samples outside the actual infection focus. 
The result supports the concept of pericoronitis as an 
infection with potential further consequences. 
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