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Abstract
Scientific rationale for study: Bacteremia occurs with various frequency after oral
procedures. Periodontal disease may affect the incidence, magnitude, duration and
bacterial spectrum of bacteremia.

Principle findings: The incidence and magnitude of bacteremia after scaling was
significantly higher in periodontitis than in gingivitis patients and healthy control
individuals. In periodontitis patients, the magnitude of bacteremia was associated with
gingival index, plaque index and number of sites with bleeding on probing, but not
with probing pocket depth measurements.

Practical implications: The prevention and treatment of periodontal diseases appear
to be crucial for the prevention of bacteremia associated with oral procedures.
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Bacteremia frequently occurs after den-
tal treatment procedures such as extrac-
tions (Heimdahl et al. 1990, Roberts
et al. 1997, Rajasuo et al. 2004), scaling
(Conner et al. 1967, Heimdahl et al.
1990, Kinane et al. 2005), periodontal
probing (Daly et al. 1997, 2001, Kinane
et al. 2005), suture removal (King et al.
1988, Giglio et al. 1992), orthodontic
treatment (Erverdi et al. 1999, Erverdi
et al. 2001, Lucas et al. 2002a, b),
restorative dentistry (Roberts et al.
1997) and non-surgical root canal treat-
ment (Debelian et al. 1995, Savarrio
et al. 2005). However, not only profes-
sional treatment, but also chewing
(Cobe 1954, Guntheroth 1984) and oral
hygiene procedures such as tooth brush-
ing (Roberts et al. 1997, Bhanji et al.
2002, Kinane et al. 2005) and dental
flossing (Lineberger & De Marco 1973)
have been reported to give rise to bac-
teremia. Although most of such bacter-
emias are transient, it has long been
recognized that oral bacteria may cause

distant site infections (Duel et al. 1991,
LaPorte &et al. 1999). There is currently
significant interest in the possibility that
bacteremia with oral bacteria also may
play a role in the pathogenesis of ather-
osclerosis (Herzberg & McFarlane
1994). A meta-analysis of epidemiolo-
gic studies reveal an association
between periodontal disease and cardi-
ovascular disease (Janket et al. 2003)
and several studies have demonstrated
the presence of certain oral bacteria in
atherosclerotic plaques and abdominal
aortic anaeurysms, in particular species
that have been implicated in the patho-
genesis of periodontal disease (Har-
aszthy et al. 2000, Okuda et al. 2001,
Taylor-Robinson et al. 2002, Kurihara et
al. 2004, Fiehn et al. 2005). Signs of
viable Actinobacillus actinomycetemco-
mitans and Porphyromonas gingivalis
has recently been demonstrated in
human atherosclerotic plaque material
(Kozarov et al. 2005). While the focus
has been mainly on dental surgical

procedures as the cause of bacteremia,
recent studies have suggested that every-
day events such as chewing and tooth
brushing contribute more significantly to
the cumulative exposure of the vascular
system to oral bacteria (Roberts 1999).

In previous studies of bacteremia blood
culture methods of varying sensitivity
have been used. It was the aim of the
present study to determine the nature of
bacteremia using the most sensitive blood
culture method identified (Gill et al. 1984,
Lucas et al. 2002a, b) in order to mini-
mize the occurrence of false-negative
blood cultures.

The majority of previous studies in
this field have mainly focused on the
impact on bacteremia of the procedures
performed. Consequently, there is lim-
ited information regarding the impact on
bacteremia of the periodontal condition.
Thus, in the study reported here we
tested the hypothesis that the risk of
experiencing bacteremia after everyday
oral procedures is associated with the
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severity of periodontal inflammation
because the ulcerated pocket epithelium
may facilitate bacterial entrance into the
circulation and because of the pro-
nounced accumulation of bacteria in
the region. We determined the inci-
dence, magnitude, duration, and nature
of bacteremia in individuals with perio-
dontitis, gingivitis, and clinically healthy
periodontium after chewing, tooth brush-
ing and scaling.

Materials and Methods

Patient selection

Sixty systemically healthy individuals
were recruited at The School of Dentist-
ry, University of Copenhagen, Den-
mark. The regional ethical committee
approved the study. All participants
were informed about procedures and in-
formed consent was obtained in writing.

Exclusion and inclusion criteria

The exclusion criteria were: antibiotic
treatment within the latest 6 months, any
other pharmacological treatment than
oral contraceptives, systemic diseases
and chronic infections other than perio-
dontitis. Furthermore, patients with
prosthetic heart valves, previous endo-
carditis, transplants, pregnant or lactat-
ing women, and individuals with pulpal
or periapical infections were excluded.
The participants were categorized into
three groups (Table 1 shows patient data):

(1) Periodontitis. Inclusion criterium:
severe periodontitis, defined as at
least 10 sites with probing pocket
depth (PPD)45 mm. Eleven were
diagnosed with aggressive perio-
dontitis and nine with chronic perio-
dontitis (Armitage 2000).

(2) Gingivitis. Inclusion criteria: distance
between cemento-enamel junction
(CEJ) and alveolar bone not evidently
exceeding 2 mm on radiographs,
PPDo4 mm, and gingival index
(GI)41.5 (Löe & Silness 1963).

(3) Healthy periodontium. Inclusion cri-
teria: distance between CEJ and
alveolar bone not evidently exceeding
2 mm on radiographs, PPDo4 mm,
and GIo0.5 (Löe & Silness 1963).

Clinical examination

A thorough patient history was obtained
regarding systemic health and intake of

medication. Smoking habits were regis-
tered (number of cigarettes/day, years of
smoking). Before inclusion, full-mouth
periodontal registration was performed,
including the following clinical vari-
ables: PPD, GI (Löe & Silness 1963),
plaque index (PI) (Silness & Löe 1966),
bleeding on probing (BOP), and clinical
attachment level (CAL). All PPD mea-
surements were added in order to esti-
mate the area of the pocket epithelium,
expressed as pocket sum score (PSS).
Full-mouth radiographical examination
was performed with periapical and bite-
wing radiographs. The clinical examina-
tion was performed at least 1 week
before participation.

Experimental procedures

The three experimental procedures
were: (1) Chewing on three pieces of
chewing gum base performed for
10 min. (2). Supervised tooth brushing

performed for 2 min. after a thorough
instruction to ensure standardization
among the participants. With the pur-
pose of brushing each quadrant with
same intensity and periods of time, the
oral cavity was divided in eight areas
consisting of the four quadrants’ facial
and lingual aspects. The participants
were instructed to brush the teeth and
attached gingiva of each area with cir-
cular movements for 15 s. A medium
hardness toothbrush (Tandex 40, Tan-
dex, Denmark) was used. The procedure
was supervised by the investigator
(L. F.). (3) Full-mouth scaling was for
ethical reasons performed according to
individual need by a combination of
hand instruments and airscaler (Sonic-
flex, KaVo, Denmark). The time used
for scaling was recorded. All partici-
pants were exposed to the three experi-
mental procedures in the following
order: chewing, tooth brushing, and
scaling on separate days with at least

Table 1. Patient data

Healthy Gingivitis Periodontitis

Age (years)
Mean 30.4 28.15 43.75
Minimum 22 21 28
Maximum 63 36 63

Gender
Men 11 10 5
Women 9 10 15

Smoking (number of persons)
Smokers 8 11 11
Non-smokers 12 9 9

Time used for scaling (minutes)
Mean 13.7 20.5 27.5
Minimum 9 11 25
Maximum 19 25 30

Number of teeth
Mean 30 30 27
Minimum 27 28 21
Maximum 32 32 28

Gingival index
Mean 0.06 1.66 1.66
Minimum 0.00 1.15 0.86
Maximum 0.30 2.10 2.18

Plaque Index
Mean 0.10 1.01 1.12
Minimum 0.00 0.47 0.23
Maximum 0.40 2.06 2.29

Bleeding on probing (number of sites)
Mean 3.15 99.9 94.4
Minimum 0 49 30
Maximum 12 192 168

Number of pockets45 mm
Mean 0 0 47.2
Minimum 0 0 15
Maximum 0 0 111

Pocket sum score (mm)
Mean 263 460.6 756.9
Minimum 174 321 464
Maximum 392 576 1083
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6 days in between. They were examined
and treated by the same dentist (L. F.).

Blood sampling

After disinfection of the skin at the site
of venipuncture with 0.5% chlorhexi-
dine ethanol, an indwelling catheter was
placed in the antecubital vein. The
catheter was rinsed with sterile, isotonic
saline after insertion and after obtaining
each blood sample. The site of veni-
puncture was covered by a sterile pad to
avoid contamination. Two mililitres of
blood was discarded before drawing the
blood for the bacteremia analysis in
order to avoid addition of saline from
the previous flush. Blood samples at
baseline and at 0.5, 10, and 30 min. after
each procedure were examined for bac-
teremia. Timing of blood sampling was
chosen in accordance with a previous
study demonstrating the highest inci-
dence of bacteremia after 0.5 min.
(Roberts et al. 1992). The 9 ml blood
samples were collected in tubes contain-
ing 1.86 ml of 0.35% sodium polya-
nethol sulphonate (SPS).

Analysis for bacteremia

Detection of microorganisms in the
blood samples was done by the lysis-
filtration method (Heimdahl et al. 1990).
Within 15 min. the blood samples were
added to a lysing solution consisting of
190 ml 0.005% Triton X-100 (Sigma,
Copenhagen, Denmark), 0.08% Na2CO3

and 3 ml streptokinase–streptodornase
(Varidase, MEDA, Alleroed, Denmark)
under anaerobic conditions. After 10 min.,
the liquid was vacuum filtered through a
0.45mm pore-size cellulose acetate filter
with a diameter size of 47 mm. Subse-
quently, the filters were transferred to
tryptic soy agar (TSA, Oxoid, Greve,
Denmark) plates and incubated anaerobi-
cally (80% N2, 10% H2, 10% CO2) at
371C for 10 days (Heimdahl et al. 1990).

Identification of bacteria

All colonies growing on the primary
agar plate cultures were counted and
transferred to a TSA plate. After 3–5
days, the isolates were described mor-
phologically, Gram stained, tested for
catalase activity, growth under aerobic
conditions and in a CO2-containing
(7.5%) atmosphere.

Gram-positive, catalase-negative coc-
ci were further identified based on col-
ony morphology on mitis–salivarius

agar (Difco, Broendby, Denmark), abil-
ity to hydrolyse arginine and esculine,
and production of IgA1 protease (Kilian
et al. 1989). Isolates that lacked the
ability to hydrolyse arginine and escu-
line were assigned to species according
to partial sequences of the gdh gene with
reference to a comprehensive database
of gdh sequences of type and reference
strains of the species Streptococcus
mitis, Streptococcus oralis, Streptococ-
cus infantis and Streptococcus pneumo-
niae. Isolates hydrolysing arginine and/
or esculine were identified by partial
sequencing of the 16S ribosomal RNA
gene and BLAST search using the
database at www.ncbi.nlm.nih.gov/.
Only close relationship to designated
type strains was taken into account
(M. Kilian, K. Poulsen and U. Skov,
S�rensen, in preparation).

Gram-positive rods were checked for
growth on Rogosa SL agar (Difco) (selec-
tive for Lactobacillus species) (Rogosa
1951). The identity of irregular Gram-
positive rods showing branching was con-
firmed by APIZYM (bioMérieux, Herlev,
Denmark) (Kilian 1978). Likewise, black-
pigmented, Gram-negative coccoid rods
were identified according to the APIZYM
test system (Durmaz et al. 1995). Nine
strains were unidentifiable in our labora-
tory because of lack of matching with
biochemical tests. Further identification
was performed in the reference laboratory
at the Statens Serum Institute, which led
to identification of six strains, while three
remained unidentified.

Statistical analyses

A 5% level of significance was used in
the statistical analyses. The analyses
were performed using the statistical
analysis system (SAS) for pc (SAS
Institute 1987) SAS/STAT guide for
personal computers, 6th edition, SAS
Institute Inc., Cary, NC, USA). Differ-
ences in the incidences of bacteremia
between groups were analysed by Fish-
er’s exact test. Differences in magni-
tudes (CFU/ml) between groups were
analysed by the Kruskal–Wallis test.
Correlations between bacteremia and
clinical variables were analysed by
Spearman’s correlation coefficients.

Results

Incidences of bacteremia

None of the 60 subjects were detectably
bacteremic before the three experimen-

tal procedures. Following chewing four
(20%) of the periodontitis patients were
bacteremic whereas none of the perio-
dontally healthy individuals or gingivitis
patients showed evidence of bacteremia.

None of the periodontally healthy indi-
viduals or gingivitis patients was bactere-
mic after tooth brushing. However, one
(5%) of the periodontitis patients was
bacteremic immediately after tooth
brushing. After 30 min., bacteremia was
found in another patient from whom no
bacteria were recovered in the blood
samples collected at 0.5 or 10 min. after
tooth brushing.

Bacteremia after scaling occurred in
two (10%) of the healthy participants, in
four (20%) of the gingivitis patients, and
in 15 (75%) of the periodontitis patients.
The magnitude decreased considerably
within the 30 min.

Duration of bacteremia

Among the 29 bacteremic episodes after
termination of chewing, tooth brushing
or scaling, nine remained uncleared
after 10 min. Seven of the nine episodes
occurred after scaling, while the remain-
ing two occurred after tooth brushing.
After 30 min., bacteremia was detect-
able in four individuals. Among these
four episodes, one occurred after chew-
ing, one after tooth brushing and two
after scaling. Incidences, magnitudes,
and durations of bacteremia cases after
each of the three experimental proce-
dures are summarized in Table 2.

Identity of blood isolates

A total of 163 isolates were collected
from 29 bacteremic episodes in 23 of the
60 participants. The isolates were from
two healthy individuals, four gingivitis
patients, and 17 periodontitis patients
after chewing, tooth brushing or scaling.
As shown in Table 3, the bacterial iso-
lates included a range of Streptococcus,
Enterococcus, Actinomyces, Lactobacil-
lus, Corynebacterium, Porphyromonas,
Prevotella and Fusobacterium species
in addition to one isolate of Candida.
The most predominant Streptococcus
species were S. mitis, S. oralis, and
S. sanguis. Five streptococcal isolates
from three individuals remained uniden-
tified because their characteristics did
not fit any of the currently recognized
species. Among the anaerobic Gram-
negative rods Prevotella intermedia
and Fusobacterium nucleatum were
most frequently isolated. Sixteen of the
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colonies that were detected on the pri-
mary agar plates remained unidentified
because they failed to grow upon sub-
cultivation. Another six isolates initially
examined by Gram staining, catalase
activity, and growth under aerobic con-
ditions and in CO2-containing atmo-
sphere failed to grow after storage at
� 801C and were only tentatively iden-
tified.

From blood collected from 15 indivi-
duals (65%) two to seven species were
identified concurrently.

Contamination was observed in 15
out of a total of 720 filters used in the
study (2%). Contamination did not
appear as single colonies on the filters,
but as growth corresponding to part of
the circumference of the filter outline,
and was consequently not considered to

originate from the blood passed through
the filter. The growth on these 15 filters
was subcultured and tentatively identi-
fied as staphylococci by Gram staining,
and a positive catalase test. Contamina-
tion was excluded from calculation of
incidence of bacteremia.

Differences between groups

There were no statistically significant
differences between any of the groups
regarding the incidences or magnitudes
of bacteremia after chewing or tooth
brushing at any time following the
experimental procedures.

After scaling, the incidences and
magnitudes of bacteremia were signifi-
cantly higher in the periodontitis group
than in the gingivitis group (po0.001)

and the healthy control group (po0.001).
There was no significant difference in
the incidences of bacteremia between
the gingivitis group and the healthy
individuals at 0.5 min. or between any
of the groups at 10 or 30 min. after
scaling.

Correlation between bacteremia in

periodontitis patients and clinical

variables

The magnitude of bacteremia (CFU/ml)
immediately after scaling was moder-
ately positively correlated with GI (cor-
relation coefficient 0.53, po0.0001), PI
(correlation coefficient 0.41, p 5 0.0117)
and number of sites with BOP (correla-
tion coefficient 0.45, p 5 0.0089). No
statistical association was detected
between bacteremia and number of sites
with PPD45 mm and PSS.

Influence of other factors

The magnitude of bacteremia was inde-
pendent on age, gender, smoking, perio-
dontal diagnosis (chronic or aggressive
periodontitis), and time used for scaling.

Discussion

Because bacteremia is usually character-
ized by low concentrations of bacteria in
the blood, the sensitivity of blood culture
methods is crucial. The lysis-filtration
method used in this study has shown
increased sensitivity compared with
BACTEC growth bottles (Gill et al.
1984, Lucas et al. 2002a, b). Detection
of bacteria with lysis filtration is slower
than with growth bottles, which makes it
less feasible for clinical use. However, it
is recommendable for research pur-
poses, also because a quantitative esti-
mate of the bacteria in the sample is
obtainable by counting the number of
colonies growing on the filter discs.

Recently, Kinane et al. (2005) pub-
lished a study on bacteremia after perio-
dontal procedures in this journal, in
which, bacteremia was detected in
13% after scaling. Since the correspond-
ing result of our study was 75%, this
variation is considerable. Primarily, this
may be explained by the different culture
methods used for bacteremia detection.
While in the present study, lysis-filtra-
tion was used, Kinane et al. used BAC-
TEC bottles, which is associated with a
significantly lower sensitivity (Gill et al.
1984, Lucas et al. 2002a, b). Other

Table 2. Incidence, magnitude and duration of bacteremia after chewing, tooth brushing and
scaling

Healthy Gingivitis Periodontitis

Incidence, chewing
Baseline 0 0 0
0.5 min. 0 0 4 in 20
10 min. 0 0 0
30 min. 0 0 1 in 20

Incidence, tooth brushing
Baseline 0 0 0
0.5 min. 0 0 1 in 20
10 min. 0 0 2 in 20
30 min. 0 0 1 in 20

Incidence, scaling
Baseline 0 0 0
0.5 min. 2 in 20 4 in 20 15 in 20
10 min. 1 in 20 0 7 in 20
30 min. 0 1 in 20 2 in 20

Mean magnitude in positive
samples (CFU/ml) [range],
chewing

Baseline 0 0 0
0.5 min. 0 0 0.19 [0.11–0.22]
10 min. 0 0 0
30 min. 0 0 0.11

Mean magnitude in positive
samples (CFU/ml) [range],
tooth brushing

Baseline 0 0 0
0.5 min. 0 0 0.11
10 min. 0 0 0.11 [0.11–0.11]
30 min. 0 0 0.11

Mean magnitude in positive
samples (CFU/ml) [range],
scaling

Baseline 0 0 0
0.5 min. 0.61 [0.11–1.11] 0.44 [0.11–1.11] 0.78 [0.11–2.67]
10 min. 0.11 0 0.22 [0.11–0.67]
30 min. 0 0.11 0.11 [0.11–0.11]

CFU, colony forming units.
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explaining factors may be the duration
of transportation to the laboratory and
individual variation in patient character-
istics. These factors may seem of minor
importance, however, detection of bac-
teremia is highly sensitive to the treat-
ment of the blood samples and variation
may occur because of these factors.
Furthermore, bacteremias vary greatly
between patients, and none of the bac-
teremias in the present study were simi-
lar regarding magnitude or bacterial
species, which may explain at least
some of the variation between the two
studies.

The oral microflora consists of more
than 600 species half of which have not
yet been cultured (Paster et al. 2001).
Furthermore, as cultivable taxa of oral
bacteria have a range of growth require-
ments no single isolation medium satis-
fies all. Although the isolates recovered
in our study included a range of both
facultatively and obligately anaerobic
bacteria, some of which are notoriously

fastidious, it is conceivable that they
represent only a fraction of the micro-
organisms present in blood after chew-
ing, tooth brushing, and scaling.

Previous studies have shown inci-
dences of bacteremia from 0% to 78%
(Berger et al. 1974, Bhanji et al. 2002).
The incidences of bacteremia detected in
the present study were low as compared
with these findings. The substantial var-
iation of the studies, reflects the different
blood culture methods used and the
differences in participant characteristics
as well as in procedures performed. The
present incidence of bacteremia in perio-
dontitis patients was 75% immediately
after scaling, the magnitude being within
a range of 0.11 and 2.67 CFU/ml, which
is in accordance with the results
obtained by Heimdahl et al. (1990).

Patient characteristics such as perio-
dontal diagnosis, age, gender, smoking
and number of teeth might potentially
influence the results. However, a statis-
tical analysis showed that these charac-

teristics did not influence the magnitude
of bacteremia in the periodontitis group.
Hence, we assume that these character-
istics did not affect the incidences of
bacteremia in any of the three groups.

The time used for scaling varied be-
tween groups as a consequence of the
difference in treatment needs. Although
the magnitude was independent of the
time consumption in the periodontitis
group, this may explain some of the dif-
ferences in incidence between groups.

Comparison of the results for the
three groups (Table 2) indicates that
individuals with periodontitis have an
increased risk of developing bacteremia
during everyday events such as chewing
and tooth brushing.

The blood isolates recovered from the
different experimental groups reflect the
complexity of the microflora of dental
biofilms associated with health and var-
ious degrees of periodontal inflamma-
tion (Marsh & Martin 1992). In one
healthy individual, only streptococci

Table 3. One hundred and sixty-three colonies were isolated from two periodontally healthy individuals, four gingivitis patients and 17
periodontitis patients after chewing, tooth brushing and scaling

H: C/T/S G: C/T/S P: C/T/S

0.5 min.
(CFU)

10 min.
(CFU)

30 min.
(CFU)

0.5 min.
(CFU)

10 min.
(CFU)

30 min.
(CFU)

0.5 min.
(CFU)

10 min.
(CFU)

30 min.
(CFU)

Streptococci (19)
Streptococcus anginosus (1) 0/0/0 0/0/2
Streptococcus australis (1) 0/0/1
Streptococcus constellatus (1) 0/1/0
Streptococcus crista (2) 1/0/6 1/0/0
Streptococcus gordonii (2) 0/0/1 0/1/0
Streptococcus infantis (1) 0/0/1
Streptococcus mitis biovar 1 (5) 1/0/6 0/0/1 0/0/1
Streptococcus oralis (5) 2/1/4
Streptococcus parasanguis (2) 1/0/2 0/0/1
Streptococcus salivarius (3) 0/0/1 0/0/2
Streptococcus sanguis (6) 0/0/1 0/0/1 0/0/1 1/0/3
Streptococcus vestibularis (1) 0/0/1
Streptococcus spp. (6) 0/0/1 0/0/7 0/0/2

Enterococci (1)
Enterococcus faecalis (1) 0/0/10

Gram-positive rods (5)
Actinomyces naeslundii (1) 0/0/2
Actinomyces spp. (1) 0/0/5
Lactobacillus spp. (1) 0/0/1
Corynebacterium spp. (2) 0/0/2 0/0/2
Others (1) 0/0/2

Gram-negative rods (16)
Porphyromonas gingivalis (2) 0/0/8 0/0/1
Prevotella intermedia (8) 0/0/1 0/0/24
Prevotella buccae (1) 0/0/2
Fusobacterium nucleatum (8) 0/0/8 0/0/10 0/0/1
Others (2) 0/0/11

Candida spp. (1) 0/0/1
Unidentifiable (3) 0/0/1 0/0/8 0/0/7 0/1/0
Total 0/011 0/0/1 0 0/0/16 0/0/0 0/0/0 6/1/106 0/2/16 1/1/2

H, healthy; G, gingivitis; P, periodontitis; C, chewing; T, tooth brushing; S, scaling.

Numbers in parentheses show the number of patients harbouring the strain.
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were isolated from the blood, which is
compatible with their predominance
on tooth surfaces associated with gingi-
val health. Blood from the other
periodontally healthy individual, who
developed transient bacteremia, yielded
Enterococcus faecalis, which is not un-
commonly found in the oral cavity
(Marsh & Martin 1992). In the four
bacteremic subjects belonging to the
gingivitis group streptococci, Gram-
positive rods, and F. nucleatum were
the most commonly isolated in accor-
dance with their relative proportions in
that clinical condition. In the perio-
dontitis group, the isolated bacteria
represented a larger variety of species,
reflecting the increased complexity of
the microflora of the periodontal pocket.
Although the majority of patients yielded
growth of streptococci, obligately anae-
robic Gram-negative rods like P. inter-
media, Prevotella buccae, F. nucleatum,
and P. gingivalis dominated.

Oral streptococci have long been
recognized as the leading cause of
subacute endocarditis in patients with
predisposing conditions such as post-
streptococcal rheumatic fever and
severe atherosclerosis. The ability of
some of these streptococci to aggregate
platelets is a potential pathogenic factor
in the development of endocarditis and
formation of thrombi (Herzberg &
Meyer 1996). More recently, a group
of putative periodontal pathogens includ-
ing P. gingivalis, Tannerella (Bacter-
oides) forsythensis, P. intermedia, and
A. actinomycetemcomitans have attracted
considerable attention because species-
specific DNA sequences can be detected
in a significant proportion of athero-
sclerotic plaques (Haraszthy et al. 2000,
Okuda et al. 2001, Fiehn et al. 2005) and
abdominal aortic aneurysms (Kurihara
et al. 2004). The pathogenic significance
of their presence is not known. However,
several of these species including
P. gingivalis and P. intermedia have the
ability to invade cells and tissues in vitro
(Dorn et al. 1999). P. gingivalis and
P. intermedia were isolated from the
blood of more than one third of the
periodontitis patients in this study, sug-
gesting that these patients may be at risk
of cell or tissue invasion. Successful
periodontal treatment is likely to be
followed by a decrease in serum inflam-
matory mediators (D’Aiuto et al. 2005,
Montebugnoli et al. 2005). Moreover,
serum inflammatory mediators correlate
with serum P. gingivalis titer (Dye et al.
2005).

While bacteremia is defined as the
presence of bacteria in the blood,
septicemia is bacteremia accompanied
by clinical symptoms. Septicaemia is a
life-threatening condition, resulting
from an excessive production of cyto-
kines in response to circulating bacteria.
It is well known that bacteria from the
oral cavity may give rise to septicemia,
but whether the magnitudes of bacter-
emia detected in the present study is
sufficient to elicit septicaemia for exam-
ple in hematologic patients, remains
unknown.

This study demonstrates that patients
with periodontitis as compared with
healthy individuals and gingivitis
patients are at increased risk of experi-
encing bacteremia in association with
scaling. Moreover, the study suggests an
increased risk of bacteremia in perio-
dontitis patients after chewing and tooth
brushing, although this was not statisti-
cally significant.
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