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CASE REPORT

Are dental infections a cause of brain abscess? Case
report and review of the literature
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Dental pathology and/or treatment have been linked to
a small number of brain abscesses as possible sources of
infection. A further case is presented, in which a dental
site is implicated. A review of the evidence was under-
taken. A wide range of dental procedures had been impli-
cated. In some cases the brain isolate was not of dental
origin. In many, the diagnosis was one of exclusion. In
order to confirm the role of odontogenic infection in the
pathogenesis of brain abscess, modern sampling tech-
niques should be used to precisely identify the isolates.
The causal organism should be identified in both oral and
cranial sites.
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Introduction

Brain abscess is a rare, but life-threatening infection in
which a localised area of suppuration develops within the
brain parenchyma. The most common sites are the temporal
lobes (42%), followed by the cerebellum (30%) (Yang,
1981). They may occur following: cranial trauma or sur-
gery, or secondary to a septic focus elsewhere, spread either
by direct extension or haematological route. Dental infec-
tions have occasionally been reported as the source of the
microorganisms which can give rise to a brain abscess
(Schuman and Turner, 1994).

Despite the introduction of antibiotics after the First
World War, accounts in the literature reported that brain
abscess continued to have an overall mortality of 36% to
90%, and a prevalence of 1 per 100000 population
(Haymaker, 1945; Hollinet al, 1967). However, over the
last 20 years, advances in neuro-imaging techniques, such
as CT and MRI scanning as well as the development of
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more effective antibiotics have reduced mortality figures to
0–24% (Mamapalam and Rosenblum, 1988; O’Donoghue
et al, 1992; Matheison and Johnson, 1997).

Brain abscesses are frequently polymicrobial. The most
common etiological organisms reported in clinical series
have been the microaerophilic streptococci (viridans
streptococci) and anaerobic bacteria (Gortvaiet al, 1987).
Additional organisms such asStaphlococcus aureusand
facultative anaerobic Gram-negative bacteria (eg, the
Enterobacteriaceae) are also seen depending on the under-
lying source of infection (Table 1).

The incidence of brain abscess is frequently quoted as
approximately 1 in 100000 in the USA, and accounts for
1 per 10000 hospital admissions (Garvey, 1983). In view
of the relative rarity of brain abscess, there may be delays
in making the diagnosis, so this condition remains a sig-
nificant challenge for clinicians. This paper presents a case
report of a patient with brain abscess where a possible den-
tal source was implicated as the cause of the infection. In
addition we have reviewed the literature to evaluate the
evidence that links dental pathology (infection) and/or den-
tal treatment as a cause of brain abscess.

Case report

A previously fit and healthy 56-year-old man suffered an
epileptic fit and was admitted to a local hospital. The next
day, whilst in hospital he suffered a further fit, but by the
following day had made a good recovery and was dis-
charged. The subsequent night he experienced a series of
fits and was admitted to hospital as an emergency with
status epilepticus. Immediate administration of diazepam
controlled the seizures, but although his general condition
stabilised, his level of consciousness remained depressed
and he developed a right hemiparesis. Phenytoin and
dexamethasone were prescribed and a CT scan of the brain
demonstrated the presence of a low-density lesion thought
to represent an area of infarction. A further CT scan with
contrast showed a solitary large irregular lesion, deep
within the left fronto-parietal region with surrounding white
matter oedema (Figure 1). An MRI scan confirmed the soli-
tary nature of the lesion. Although the patient was stable,
he remained hemiparetic and dysphasic. At this point the
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Table 1 Microbiology of brain abscess secondary to a distant focus of infection

Source of abscess Site of abscess Microbiology References

Dental Frontal and temporal (rarely parietal) Viridans streptococci Hollinet al, 1967; Heniget
Bacteroidessp al, 1978; Baddouret al, 1979;
Actinobacillus Marks et al, 1988; Churton and
actinomycetemcomitans Greer, 1980; Rentonet al, 1996

Paranasal sinus Frontal Aerobic streptococci (usuallyS. Wispelwey and Scheld, 1987;
milleri group) Yoshikawa and Quinn, 1988;
Anaerobic streptococci Szuwart and Bennefeld, 1990;
Haemophilussp Matheison and Johnson, 1997
Bacteroidessp

Otogenic Temporal lobe and cerebellum Streptococcussp
Enterobacteriaceae
Bacteroidessp
Pseudomonas aeruginosa

Metastatic spread Multiple cerebral lesions common, especially Depends on source
in middle cerebral artery distribution Endocarditis

Staphylococcus aureus
Viridans streptococci

UTI
Enterobacteriaceae
Pseudomonaceae

Intra-abdominal
Streptococcussp
Enterobacteriaceae
Anaerobes

Lung abscess
Streptococcussp
Actinomycessp
Fusobacteriumsp

likely diagnosis was that of a brain tumour and the patient
was referred to a neurosurgeon for craniotomy and resec-
tion. However at operation, excision demonstrated a soft,
vascular ill-defined pus filled cavity and the diagnosis of
an acute suppurative brain abscess was made. Histological
examination confirmed the diagnosis with abundant Gram-
positive cocci. The organisms were confirmed asStrepto-
coccus milleriandS. sanguisby microbiology. Intravenous
antibiotics cefotaxime (2 g i.v. qds) was initiated and con-
tinued for 2 weeks, then changed to amoxycillin (2 g i.v.
qds) for a further 4 weeks. Power on the right side slowly
improved over the following weeks, as did the aphasia.

In the search for the source of this infection, opinions
were requested from the maxillo-facial department, ENT
and cardiology units. Both ENT and cardiology could find
no cause for the infection. However a dental pantomogram
confirmed the presence of four periodontally involved
molar teeth and two small fragments of retained roots. In
particular, tooth 27 demonstrated gross bone loss leading
to a close association between the periodontal pocket and
the left maxillary sinus. Following extraction of these teeth
under antibiotic cover the patient made an uneventful
recovery. Five months post operatively the patient had com-
pletely recovered from the hemiplegia, although he com-
plains of slightly sub-optimal thinking, concentration and
speaking. Antiepileptics are to be continued for at least 2
years.

Discussion and review of the evidence

Over the years, there have been a number of case reports
of brain abscess, in which the microorganisms were thought
to have arisen from a dental source. Details of these cases
can be seen in Table 2.

The oral cavity is well recognised as being home to a
rich and abundant microflora. In particular, dental plaque
contains one of the most concentrated accumulations of
microorganisms in the human body, with approximately
350 different bacterial strains isolated in marginal periodon-
titis and 150 in endodontic infections. Bacteria gaining
access to the blood stream may then spread to distant sites
and there has long been an association between oral bac-
teria, in particulara-haemolytic streptococci, and bacterial
endocarditis. Dental procedures alleged to have caused a
brain abscess are very wide ranging, and include extraction,
operative dentistry, periodontal therapy, dental local anaes-
thetic injection and dental prophylaxis (Schuman and
Turner, 1994). This would suggest that the mechanism
responsible for the production of the bacteraemia is not as
critical as the host response. In this case report there was
no apparent history of an acute dental infection or dental
procedure prior to development of the brain abscess. How-
ever it would appear that from very mild manipulations of
the mouth, bacteria can transfer into the blood stream. One
study in children found a transient bacteraemia in 38.5%
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Figure 1 CT scan demonstrating a solitary left sided lesian.

of episodes of tooth brushing, while procedures such as
dental extraction, produce a massive shower of organisms
into the blood stream (Robertset al, 1997). Within 1 min
of a dental procedure, microorganisms may have reached
the heart, lungs and peripheral capillary system. In most
individuals the reticuloendothelial system eliminates these
microbes in a matter of minutes (Murray and Moonsnick,
1941). This is not the case in immunocompromised popu-
lations, for example, organ transplant patients and those
with AIDS where there has been a reported increased inci-
dence of brain abscess (Matheison and Johnson, 1997).
Although certain underlying brain pathologies such as a
previous stroke (Chenet al, 1995) or underlying neoplasm
(Shimomuraet al, 1994) may serve as a nidus for abscess
formation, in most cases there is no apparent predisposing
brain lesion.

Diagnosing the microbiological source of any infection
must be based on sound microbiological methodology. Bac-
teria isolated from the distant abscess must represent that
found within the oral cavity. An array of molecular finger-
printing techniques based upon nucleotide sequencing can
now be applied to provide supportive evidence for the
identification of isolates from different sources. Such tech-
niques should be utilized to further our understanding as to
whether oral sources of infection can give rise to brain
abscess. As can be seen in Table 2, there have been a num-
ber of case reports in the past suggesting an odontogenic
aetiology, although the organism identified has clearly not

Oral Diseases

been of dental origin, for exampleE. coli, Staphylococcus
aureus. There has been much confusion in recent years over
the taxonomy and nomenclature of oral microorganisms, in
particular streptococci (Whiley and Beighton, 1998). The
group hitherto referred as theS. milleri group is now cor-
rectly called the Anginosus group. They are involved
mainly in purulent infections, including abscesses at vari-
ous body sites, but because of their diversity of standard
characteristics are frequently incompletely identified. This
confusion in taxonomy has caused difficulties when com-
paring different studies in the literature. As classified by
16S rRNA gene sequence analysis, there are currently three
species of theS. anginosusgroup:S. anginosus, S. constel-
latus, S. intermediuswhich show significant differences in
their distribution (Hardie and Whiley, 1994). In particular,
there appears to be a strong association betweenS. interme-
dius and brain abscess (Whileyet al, 1992). As new tech-
niques have been developed; biotyping, serotyping, DNA-
DNA hybridisation and more recently ribosomal RNA
sequencing, the classification and phylogenetic relation-
ships between streptococci have become clearer. So now
that it is technically possible to distinguish between the
three species of this group, it is important that this is
reflected in bacteriological reports asS. milleri are found
at many other anatomical sites, for example, the upper res-
piratory and GI tracts and vagina.

Brain abscess linked to a dental source is a rare occur-
rence, as in most individuals the blood brain barrier along
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Table 2 Reported cases of brain abscess linked to an odontogenic source

Author and Year No. of Sex Age Dental source Microorganisms Site Treatment Outcome
cases

Haymaker, 1945 28 ? ? ? ? ? ? ?
Gold, 1949 1 F 26 Abscess and Staph. aureus T Antibiotics Died

osteomyelitis
Hollin et al, 1967 5 4MF 19–36 Extractions and Haem influenza T/F Craniotomy 2 deaths

conservation Viridians streptococci
Marlette et al, 1970 1 M 26 Extns Nocardia T Antibiotics and Recovery

craniotomy
Tatoianet al, 1972 1 F 66 Extns Corynebacterium T Antibiotics, drainage of Died

oral infection
Henig et al, 1978 1 F 48 RCT Viridans streptococci P Craniotomy and Recovery

antibiotics
Baddouret al, 1979 1 M 52 ? Viridans streptococci F Antibiotics and Recovery

craniotomy
Valachovic and 1 M 8 Extn Streptococci F Antibiotics and Recovery
Hargreaves, 1979 craniotomy
Churton and Greer, 1 M 36 Abscess Aa Fusobacterium / Craniotomy and Recovery
1980 antibiotics
Saalet al, 1988 1 M 51 Abscess Strept. Bacteroides F Craniotomy and Recovery

antibiotics

Marks et al, 1988 1 M 26 Caries Viridans streptococci T None Died
Pajeauet al, 1988 1 M 51 Cons Haemophilus F Craniotomy and Recovery

antibiotics
Aldous et al, 1987 1 M 29 Dental sepsis E. coli, enterococci F Craniotomy and Died

antibiotics
Andrews and 1 M 54 Abscess ? P Antibiotics and Recovery
Farnham, 1990 extractions
Anderson and 1 M 70 Scaling and root Peptostreptococcus, P Stereotactic biopsy, Recovery
Horton, 1990 planing Fusobacterium aspiration, antibiotics

nucleatum
Simpsonet al, 1996 1 F 66 Abscess Haemophilus O Antibiotics and Recovery

paraphrophilusand craniotomy
Actinomyces
adontolyticus

Rentonet al, 1996 1 M 19 Pericision Aa P Aspiration and Recovery
antibiotics

T, Temporal lobe; P, Parietal lobe; O, Occipital lobe; F, Frontal lobe

with the immune response will stop the entry of micro-
organisms. Often the diagnosis has been one of exclusion
as opposed to evidence. One of the major criticisms linking
possible odontogenic infections with brain abscess is identi-
fication of the causal organisms in both sites. Since brain
abscess often occur spontaneously, the source of infection
is searched for retrospectively. Dental sources of infections,
especially periodontal diseases are commonly found in the
adult population. Thus the link may be causal or hypotheti-
cal. Modern sampling techniques, together with precise
identification of the causal organism will hopefully confirm
the role of odontogenic infection in the pathogenesis of
brain abscess.
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