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Brain Abscess Due to Gemella haemolysans
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We present a case of brain abscess due to Gemella haemolysans and Bacteroides species in a 60-year-old-
immunocompetent man who underwent dental procedures. The patient completely recovered following intra-
venous therapy with ampicillin and metronidazole for 6 weeks.

CASE REPORT

A 60-year-old man without a remarkable medical history
except for repeated periodontal manipulations was hospital-
ized for right hemiparesis. One month prior to admission, he
had been treated for periodontitis and dental caries in a
primary dental clinic. The patient had been well until 10
days before he was hospitalized, when headache and dizzi-
ness developed. Three days before hospitalization, the
weakness in his right extremities became worse, and he was
unable to rise or walk. A computed tomographic (CT) scan
of his head revealed a left-sided hypodense parietal lesion (3
by 2.7 cm) with cystic, contrast ring enhancement and peri-
lesional edema exerting a significant mass effect (Fig. 1A).
He was referred to our hospital and was admitted to a
neurosurgical ward. On admission, he remained afebrile and
had not experienced weight loss. Dental examination
showed cervical abrasion of his first premolar and the root
rest of his second premolar on the right submandibular area.
His blood pressure was 140/70 mmHg; and he had a respi-
ration rate of 20 breaths per min, a heart rate of 72 beats per
min, and a body temperature of 36.6°C. He was conscious
and alert. Neurologic examination revealed no evidence of
neck stiffness, Kernig’s sign, or Brudzinski’s sign. Loss of
strength was grade 3/5 in his right leg muscle and 4/5 in his
right forearm muscle. The sensation of a light touch was
preserved. Laboratory data included a peripheral white
blood cell count of 3.46 � 109/liter with 56% segment neu-
trophils, a hemoglobin level of 13.3 g/dl, a platelet count of
169 � 109/liter, an erythrocyte sedimentation rate of 5
mm/h, and a C-reactive protein level of 0.13 mg/liter. His
aspartate aminotransferase, alanine aminotransferase, alka-
line phosphatase (ALK), creatinine, blood glucose, plasma
sodium, and plasma potassium levels were within normal
limits. Signs and symptoms of possible infection were neg-
ative.

Considering the results of the patient’s physical examination

and laboratory data, a cystic brain tumor was suspected as the
likely diagnosis. He was treated with supportive care, including
mannitol and dexamethasone for the control of his brain
edema. However, he continued to complain of headache and
nausea. On his 10th day in hospital, he complained of severe
headache, and his mental state abruptly became worse, with
the onset of confusion. An emergency left-sided osteoplastic
craniotomy was performed, with a biopsy and aspiration of an
encapsulated mass containing white-yellowish pus. The patho-
logical diagnosis was a brain abscess. From that day, he was
treated with ceftriaxone (2 g every 12 h intravenously [i.v.]) and
metronidazole (500 mg every 6 h i.v.). The day after surgery,
the patient’s mental state returned to nearly normal, and he no
longer complained of headache. The weakness in his right
extremities, however, remained similar to that prior to surgery.
Echocardiography performed to evaluate the possibility of en-
docarditis showed neither vegetation nor valvular heart dis-
ease.

The pus samples aspirated from the patient’s brain abscess
were cultured on 5% sheep blood agar at 37°C in air with 5%
CO2. Colonies grew slowly and were weakly alpha-hemolytic.
Gram stain of the cultures showed gram-variable cocci. The
strain was catalase negative, bile-esculin reaction negative, and
NO2 reduction positive and failed to grow in broth containing
6.5% NaCl. The pus was also cultured under anaerobic condi-
tions, and gram-negative rods were shown. On the patient’s
17th day in hospital, the organism in the pus cultures was
identified as Gemella haemolysans, as determined with API
20NE test strips (BioMérieux, Marcy l’Etoile, France), and as
Bacteroides species, as determined with ANI test strips (Bio-
Mérieux). The characteristics of G. haemolysans on the API 20
NE test strips were leucine aminopeptidase (LAP) negative
and ALK positive. The G. haemolysans strain was found by the
disk diffusion method to be susceptible to penicillin, ampicillin,
amoxicillin-clavulanic acid, cefotaxime, imipenem, and cipro-
floxacin but resistant to gentamicin and tobramycin.

The patient was transferred to the Division of Infectious
Diseases and was treated with ampicillin (2 g every 4 h i.v.) and
metronidazole (500 mg every 6 h i.v.) for 6 weeks. Follow-up
CT scan of his head 7 weeks after surgery showed complete
resolution of his brain abscess lesion (Fig. 1B). He was dis-
charged in stable condition without any neurologic deficit after
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68 days in hospital. He is being monitored at the outpatient
clinic, and 4 months later, he shows no recurrence of the brain
abscess and no recurrence of neurologic signs or symptoms.

Discussion. Gemella species are facultative, anaerobic,
gram-positive cocci which are generally thought to be normal
inhabitants of the human oral cavity and the upper respiratory
tract (13). These organisms were first isolated in 1917 from the
throat, nose, and eyes of patients with measles (15). The mem-
bers of this genus have been classified as G. haemolysans, G.
morbillorum, G. bergeri, G. sanguinis, G. palaticanis, and G.
cuniculi on the basis of DNA hybridization and comparative
16S rRNA gene sequencing (11). Infections due to G. haemo-
lysans have been observed infrequently, although the close
resemblance of this bacterium to viridans group streptococci
may have caused misidentification in the past (11, 12).

It is not easy to differentiate G. haemolysans from viridans
group streptococci and Gemella strains not of the species G.
haemolysans by the routine identification procedures. G. hae-
molysans is easily decolorized in the Gram stain and appears to
be gram negative, although some cells do not decolorize and
appear to be gram positive. The colonies from our patient were
gram-variable cocci in pairs or tetrads. The cultures were
grown under aerobic conditions and were NO2 reduction pos-
itive. The organisms were LAP negative and ALK positive and
grouped to G. haemolysans at a similarity of 97.2% on API
20NE test strips, whose sensitivity and specificity for the de-
tection of G. haemolysans have not yet been reported. Viridans
group streptococci are gram-positive organisms in chains and
are LAP positive. G. morbillorum, which is the most common
among the Gemella species, is anaerobic, LAP positive, ALK
negative, and NO2 reduction negative (7).

The few infections caused by G. haemolysans reported to
date include endocarditis, meningitis, endophthalmitis, pha-
ryngeal abscess, thorax empyema, and spondylodiscitis (2, 3, 5,
8, 10, 12, 14, 16). To our knowledge, this is the first report of
a brain abscess caused by G. haemolysans. Gemella species are
often a component of dental plaque. In the majority of cases,
a dental contamination point has been identified (2, 6, 8).
Among the cases of dental origin, G. haemolysans endocarditis
was succeeded by bacteremia or cirrhosis (8); and the devel-
opment of acute postneurosurgical meningitis after a dental
procedure has been reported (2). Brain abscesses due to G.

morbillorum and Eikenella corrodens, both of which are normal
flora of the oral cavity, have been reported after repeated
periodontal and dental manipulations (1, 13). Apical venous
drainage is connected with the cavernous sinus, and a septic
embolus could move by reverse flow, which occurs during
yawning and mastication (1, 6). This, in turn, may lead to brain
abscesses caused by oral anaerobes present in tooth infections.

Generally, human infections caused by Gemella species are
associated with underlying conditions, including an immuno-
compromised state, cancer, heart disease, sinusitis, or poor
dental condition, as well as with previous invasive medical
procedures (5, 8, 14). Some cases have been reported in im-
munocompetent patients and have even caused life-threaten-
ing conditions in previously healthy people (12, 13). In our
case, the patient was immunocompetent. He had no underlying
chronic disease, and his medical history was unremarkable
except for previous dental procedures. He presented, however,
with a severe neurologic disability expressed as “sudden
stroke-like” onset due to a brain abscess (9). At first, his con-
dition was misdiagnosed as a brain tumor, but his rapidly
progressing disease led to an emergency craniotomy, and a
brain abscess was confirmed from pathological findings and
cultures of aspirated specimens.

Brain abscesses are often polymicrobial infections. The pre-
dominant anaerobes are anaerobic gram-positive cocci, Bacte-
roides species, Fusobacterium species, and Prevotella species
(4). In our case, the pathogens were G. haemolysans and Bac-
teroides species, although the latter organism was not further
identified. The microbial complexity of this brain abscess sug-
gests that it is necessary to target antimicrobial therapy against
polymicrobial pathogens (4, 9). G. haemolysans appears to be
highly susceptible to penicillin G and ampicillin (5, 12). Our
patient was treated with ampicillin and metronidazole for 6
weeks. He was ultimately cured by means of this combined
medical, surgical, and imaging approach. However, his non-
specific medical history and good general condition are likely
to have played some role in the favorable outcome of his
illness.

In summary, we have described a patient with a history of
dental procedures who developed a sudden right hemiparesis
due to a brain abscess caused by G. haemolysans and Bacte-
roides species. G. haemolysans is a rare pathogen, but the
prevalence of this infection is underdiagnosed due to difficul-
ties with the positive identification of this organism, which
grows slowly and which has characteristics similar to those of
viridans group streptococci. Our findings suggest that patients
who develop a brain abscess and who have a previous history of
periodontal manipulations may be infected with G. haemo-
lysans.
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