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CASE PRESENTATION

ABSTRACT
Odontogenic infections are predisposing factors for 10% of maxillary sinusitis, rarely complicating with men-
ingitis and subdural empyema. Most empyema associated with dental infections have polymicrobial etiology. 
Standard treatment for subdural empyema contains supportive care measures, antibiotic combinations and 
surgical drainage. We present a rare case of subdural empyema on a 20-year-old man with neglected odon-
togenic infections. outcome by antibiotic conservative treatment and no neurosurgical intervention.
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BACKGROUND

Subdural empyema is a purulent collection lo-
cated in the space between the dura mater and the 
arachnoid mater (1). Trigger factors of subdural 
empyema are regional infections, cranial traumas 
and haematogenous dissemination from an extrac-
ranial infection (2). The etiology varies depending 
on the geographical area and the source of infection 
and also the patient’s characteristics such as: age, 
immune status and co-morbidities. The main thera-
peutic measures are antibiotic administration for 
4-8 weeks and control of intracranial pressure. Sur-
gical procedures such as excision and drainage are
usually imperative, but those can be temporized in
case of small collections, recently formed (3).

CASE PRESENTATION

A 20-year-old urban male, smoker, currently an 
emigrant for the purpose of the employment, pre-

sents to the emergency department with frontal 
headache and fever, approximately 10 days before 
the admission. In the last 24 hours purulent rhinor-
rhoea and neurologic deficit of the left upper limb 
have been developed. Medical history points out 
recurrent upper respiratory infections and multiple 
neglected dental problems, over the past three 
months, for which the patient self-medicated with 
nonsteroidal anti-inflammatory drugs and unspeci-
fied antibiotics.

The hospital baseline clinical examination 
pointed out: fever 390C, heart rate 95/min, respira-
tory rate 24/min, blood pressure 115/60 mmHg, left 
upper and lower limb paresis and meningeal 
syndrome, Glasgow Coma Scale 15 and qSOFA 
scale 0. 

Laboratory evaluation points out leukocytosis 
(14,260/mm3) and completes the four criteria of the 
systemic inflammatory response syndrome togeth-
er with: fever, tachycardia and tachypnea. The 
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common inflammatory biomarkers were positive. 
A sepsis complication was suggested by the in-
creased level of procalcitonin with over 10 ng/ml. 
Serologic tests for HIV, HBV, HCV and syphilis 
were negative.

The native computer tomography (CT) scan of 
the brain revealed right pansinusitis and left ethmoi-
dal sinusitis, enlargement in the right parietal struc-
ture of the cortex, multiple aeric images in the left 
parietal and right frontal lobes and in the cerebral 
falx. The ventricular system was symmetric, with 
normal dimensions.

The lumbar puncture was achieved. The cere-
brospinal fluid (CSF) was characterized by: pleo-
cytosis (450/mm3) with predominance of polymor-
phonuclear leucocytes (80%), increase of albumin 
(66 mg/dL) and low glucose (6,52 mg/dL). Bacte-
rial menigoencephalitis was the presumptive diag-
nosis, although the etiology was unspecified. The 
microscopic exam and the aerobic bacterial cul-
tures were negative. Culture media for anaerobic 
bacteria were not available. 

The first line antibiotic treatment was Merope-
nem, but the clinical evaluation after 72 hours 
pointed out persistent fever, aggravation of the neu-
rological status with 8 points on Glasgow Coma 
Scale and left hemibody seizures. Reevaluations by 

the magnetic resonance imaging (MRI) revealed 
right sphenoidal, frontal and maxillary sinusitis and 
also an image with 2,5 mm – thickness, indicative 
of a right anterior parietal empyema (Fig. 1).

The neurosurgical procedure of empyema drain-
age was analyzed by the medical team and was de-
cided to be temporized. The antibiotic therapy was 
reconsidered replacing Meropenem in combination 
with Ceftriaxone, Vancomicine and Metronidazole 
and the evolution turned out positive after a 21-day. 
The patient was discharged on request but he came 
back for a scheduled checkup after one month, 
when the clinical examination revealed normal find-
ings, except the unsolved dental problems (Fig. 2).

DISCUSSIONS

The subdural empyema can develop complica-
tions in 2% of adults with bacterial meningitis (4) 
and represents 20% of the focal intracranial sup-
purations in neurosurgical praxis. The prevalence 
of subdural empyema is higher in males and during 
the second and third decades of life, concordant 
with the higher frequency of otitis and sinusitis oc-
curring at these age (5). 

A meta-analysis on 51 studies which evaluated 
the etiology of the localized cerebral suppurations 

FIGURE 1. IMR of thebrain (a,b,c,d,e)
Accumulation in the hypersignal area 
on T2-weighted images and the 
hyposignal area on T1-weighted image, 
with restriction on the diffusion se-
quence, located in the subdural layer, 
on the right fronto-parietal area, with a 
maximum thickness of 2.5 mm; 
sereveals strong enhancement and a 
thickened aspect of the convexitary 
meningeal structures on the right side 
after the administration of contrast 
medium; no signal-intensity changes in 
the supra and infratentorial cerebral 
parenchyma on native and post-con-
trast administration; normal size of the 
ventricular system; the thickened 
mucosa with hypersignal on T2-weight-
ed images on the right, sphenoidal and 
frontal maxillary sinus, which associ-
ates accumulations in the hypersignal 
on T2-weighted images on the right 
and frontal maxillary sinuses.
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has analyzed 2,653 bacterial cultures of the cere-
brospinal fluids, from which 30% were found nega-
tive and 26% were polymicrobial (6). However, the 
frequency of polymicrobial etiology seems to be 
higher, with an estimated rate over 50% from the 
brain suppurations.The main isolated bacterial spe-
cies were: Streptococcus spp (36%), Staphylococ-
cus spp (17%), Enterobacter spp (12%), Bacte-
roides spp (7%), Haemophilusspp (3%), 
Peptostreptococcusspp (3%),others (17%) (4). An-
aerobic bacteria are involved in the majority of 
brain suppurations, mainly related to those with 
odontogenic origin, their isolation rate is low, due 
to the difficulties to ensure adequate transportation 
conditions of anaerobic cultures (7). The etiologic 
identification rate increases over three times in the 
case of the analysis of the aspirate in empyema us-
ing the molecular technique of 16S rRNA gene for 
bacteria, but this procedure is not routinely availa-
ble yet (8).

The etiology of rhinosinusitisis different from 
the one of the odontogenic sinusitis. At the begin-
ning of the case history, the native CCT exam re-
vealed maxillary sinusitis, that was associated with 
purulent meningitis, explained by the common eti-
ology with Streptococcus pneumoniae, Haemophi-
lus influenzae and Moraxella catarrhalis. The first 
line antibiotic therapy with Meropenem was decid-

ed considering the antibacterial broad spectrum, 
the ability to penetrate the blood-brain barrier, as 
well as the favorable safety profile. However, the 
treatment proved to be ineffective due to the sub-
dural empyema, that was identified in the imaging 
examination after a 3-day evolution. This situation 
is explained together with the highlighting of the 
dental problems and the dental history which lead 
to the odontogenic origin of sinusitis. The charac-
teristics of odontogenic sinusitis is mixed etiology 
(aerobic and anaerobic germs) and the frequent as-
sociation of Bacteroides spp, with common Car-
bapeneme resistance(9). Seizures are part of the 
common clinical picture of meningoencephalitis, 
although it might be also a side effect of Meropen-
em, but this was only described in 0.08% of the 
patients (10). The evolution of seizures was favora-
ble with anticonvulsant treatment (Carbamaze-
pine). However, continuous monitoring and long-
term neurological treatment are recommended. 

Anatomically, the upper molar roots are situated 
on the floor of the upper jaw maxilar sinus, allow-
ing fistulisations and the extension of the infection 
from the upper dental roots infections, especially 
from the second molar to the maxillary sinuses and 
then to the cerebral tissue. 

The guidelines for the treatment of CNS suppu-
rative infections are recommending antibiotic as-

FIGURE 2. The diagram of subdural empyema evolution and treatment in a 20-year-old male patient
Legend: MER: Meropenem; CRO: Ceftriaxone; VAN: Vancomicine; MTZ: Metronidazole; 
F-P: fronto-parietal; CT: computer tomography; MRI: magnetic resonance imaging; d: days. 
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sociation of Ceftriaxone, Vancomicine, and Metro-
nidazole, considering the efficient blood-brain 
barrier penetration and the antibiotic susceptibility 
of germs from the dental infections, as anaerobic 
bacilli, enterobacteriaceae, Gram positive cocci, as 
well as drugs Streptococcus pneumoniae or Staphy-
lococcus spp with problems of resistance.

The native CT exam performed in emergency 
might be false negative for the diagnosis of the new 
brain collections, in the first few days (11) so, it is 
necessary to repeat the imaging investigations, as it 
can be noticed in our case. The mass effect is espe-
cially determined by edema and ischemia, less by 
abscess. Although the native CCT did not reveal 
localized cerebral injury, the presence of aeric im-
ages in the frontal and parietal right areas and the 
left limb paresis might have been significant for si-
nusitis with anaerobic germs and bone erosions, 
predicting the risk of empyema.The thickness of 
the empyema in our case had 2.5 mm and was treat-
ed with antibiotics, without any surgical procedure. 
Conservative treatment can only be performed in 
empyaema which are smaller than 1.5 cm (12), but 
this option is rarely preferred (13). The aspiration 
procedure with microbiological identification from 
the aspirate was not available in our center, first 

choice of antibiotic therapy being based on clinical 
judgment and therapeutic guidelines.The optimal 
duration of the antibiotic treatment for subdural 
empyema is not specified, but most recommenda-
tions indicate at least a 4-8 weeks therapy, depend-
ing on its evolution (1,4). Global mortality in cases 
of subdural empyema vary between 15 and 25%. 
The evolution of empyema with odontogenic 
source proved to be favorable in our case, but late 
complications after intracerebral infection may oc-
cur, for which the patient needs to be monitored. 
Complex dental treatment is required for the drain-
age of complicated odontogenic infections in order 
to prevent further relapses.

CONCLUSIONS

The empirical treatment of brain suppurations 
developed due to odontogenic infections should in-
clude active antibiotics for anaerobic germs. The 
indication for conservative antibiotic treatment de-
pends on the dimensions, location of the lesions 
and the biological status of the patient. Early diag-
nosis of subdural empyema is crucial for favorable 
prognosis.
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