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ABSTRACT 

Objective: Sinogenic subdural empyema remains a neurosurgical emergency, even in the antibiotic era. Sickle cell dis- 
ease is one of the most frequent hereditary diseases, with an incidence of around 4 in 1000 newborns, which necessi- 
tates special considerations before a neurosurgical intervention. Case Description: The case of a 10-year-old boy with 
sickle cell disease type HbSC is reported, who presented with meningitis about ten days after a nasal sinusitis. CT and 
MRI showed subdural empyema and immediate intravenous antibiotic treatment was started. The patient received par- 
tial exchange transfusion. Craniotomy allowed evacuation of empyema and repairment of a frontobasal dural defect. Endo- 
scopic evacuation of the paranasal sinuses was done in the same anesthesia. After initial good recovery, the patient de- 
veloped right sided paresis with epileptic seizures a few days later. CT scan revealed three distant empyema recurren- 
cies which were evacuated in a second neurosurgical intervention. The child recovered without neurologic deficit, and 
control MRI examinations three and twelve months after surgery found frontal and parietal dural thickening as sequelae. 
Conclusion: Urgent neurosurgical interventions in the presence of sickle cell anemia require special anesthesiologic 
preparations. An immediate, multidisciplinary approach can lead to a good outcome in these life-threatening situations. 
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1. Introduction 

Sinogenic subdural empyema in pediatric patients is a 
rare entity with a reported incidence of less than 2 pa-
tients a year in many reference centres [1-4]. Even with 
early onset of broad-spectrum, intravenous antibiotic 
treatment and immediate surgical interventions it remains 
a life threatening disease, the mortality rate reaching up 
to 20% in some series [5]. Established predisposing fac-
tors comprise afro-american origin, male gender and age 
about 12 years [1,3]. A seasonal higher incidence with 
winter weather has been observed, and pathophysiologi-
cal hypotheses deal with narrow anatomy and increased 
growth rate of the paranasal cavities in early adolescence 
of afro-american boys [3,6]. 

Sickle cell anemia is the most common inherited auto-
somal recessive disease, with an increased frequency in 
afro-american populations. On the island of Martinique, 
the incidence is about 4 in 1000 newborns and according 
to the hemoglobin mutation, homocygote HbSS (62.5%) 
can be distinguished from heterozygote compound forms 
such as HbSC (32.95%) or HbSbeta+ thalassemia (4.65%) 
[7]. The altered structure of hemoglobin molecules has a 
direct impact on erythrocytes, with reduced flexibility, 
sickle-shaped distortion and increased fragility [8]. Symp- 
toms arise from capillary occlusion by distorted red 
blood cells and from hemolytic anemia caused by chro- 
nic intravascular hemolysis and splenic sequestration of 
pathologic erythrocytes. Acute syndromes can be trig- 
gered by hypoxia, hypothermia, dehydration or infection 
and comprise painful crises such as the acute chest syn- *Corresponding author. 
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drome [9]. Among the long-term complications of sickle 
cell disease figure pulmonary hypertension, nephropathy, 
cerebral hypoperfusion syndromes and increased suscep- 
tibility to infections because of functional asplenia. 

The coincidence of subdural empyema with sickle cell 
anemia has only been reported once in a 29-year-old 
male patient with fatal outcome [10]. A different case 
description reports the association of sickle cell anemia 
with brain abscess in a 29-year-old African woman, re- 
sulting in full recovery [11]. We present the case of a 
ten-year-old boy who suffered from a sinogenic subdural 
empyema in combination with HbSC compound sickle 
cell disease. 

2. Case Report 

The 10-year-old boy presented to the emergency unit of a 
community hospital with headache and fever which had 
been present since several days. About ten days ago, he 
had had discharge of nasal secretions that stopped spon-
taneously. At admission he was drowsy and reacted 
slowly, he was fully oriented and neither cranial nor pe-
ripheral neurological deficits were detected.  

The HbSC subtype of sickle cell anemia had been di-
agnosed at birth, but due to difficult social circumstances, 
oral antibiotic prophylaxis had only been performed ir-
regularly, the vaccinations were not reported and the 
specific follow-up examinations had not taken place. 
Five years ago, an episode of vaso-occlusive crisis at the 
elbow had been treated during a hospital stay. 

Serologic work-up revealed major inflammatory signs 
with a white blood cell count of 22.6 G/l and a C-reactive 

protein value of 310 mg/l. Under suspicion of meningitis 
lumbar puncture was performed which showed 380/mm3 
white blood cells, glycemia of 3.9 mmol/l and 0.5 g/l 
proteins.  

CT scan and MRI revealed a left frontal, hypodense 
subdural lesion, with few mass effect (Figure 1). Medial 
to the left orbital roof, air inclusion in the subdural space 
suggested the presence of a dural tear with ascending 
sinogenic infection. The left paranasal sinuses were 
obliterated. Suspecting subdural empyema, a triple anti-
biotic therapy with cefotaxim, metronidazole and fosfo-
mycin was started immediately and the patient was 
transferred to the pediatric department for the neurosur-
gical intervention. 

At admission, the patient was clinically and neuro-
logically stable. The hemoglobin count was 10.6 g/dl, but 
hemoglobin electrophoresis found 46.5% pathologic 
subtypes (HbS 23.8% and HbC 22.7%). The case was 
discussed with the neurosurgeon, the ENT surgeon, the 
anesthesiologist and the pediatrician. Finally, an imme-
diate partial exchange transfusion was started, and after 
lowering the percentage of pathologic hemoglobin below 
30% (HbS 13.3%, HbC 12.4%) the patient was trans-
ferred to the operating room. 

Bifrontal craniotomy allowed the preparation of the 
frontal dura mater. On the right side, no defect was found, 
whereas on the left side a large dural tear with copious 
putride secretion from the subdural space was detected. 
Because of the vulnerability of the dural tissue direct 
suturing was unsuccessful. The dura was opened and the 
subdural spaces cleared from membranes of infectious 

 

 

Figure 1. Upper row: contrast enhanced axial CT scan before the first operation shows left sided air inclusion within the em-
pyema and laminar subdural spread. Lower row: coronal T2 weighted MRI depicts the extension of left subdural empyema 
and fluid retention in the paranasal sinuses. 
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tissue and liquid pus, the arachnoid of the frontal lobe 
being partially destroyed by the infectious tissue. Under-
neath the dural tear a small notch in the cranial base was 
detected with adhesion of the dura mater. The tissue was 
coagulated and cut, leaving the bone of the cranial base 
without adhesions. A vascularised periosteal flap was 
then inserted intradurally below the frontal lobe. After 
watertight suture of the dura mater, the bone flap was 
reinserted and fixed with titanium clamps.  

Immediately after the neurosurgical intervention, trans- 
nasal endoscopic surgery of the paranasal sinuses was 
performed which resulted in evacuation of large amounts 
of putrid secretions and confirmed the absence of CSF 
leakage. 

The boy recovered well from the surgical interventions, 
with small, isocoric pupils and a weakness of the right 
levator palpebrae muscle. He complained from headache 
and pain in the right leg. He showed an important algo-
phobic reaction to every kind of puncture attempt, even 
to non-invasive nursing procedures. The postoperative 
cranial CT scan revealed small residues of subdural 
membranes in the region of the left frontal lobe, together 
with a good evacuation of the supraorbital and intranasal 
parts of empyema. The microbiological work-up revealed 
Streptococcus pneumoniae, and according to the anti- 
biogram, antibiotic treatment was continued with re- 
placement of fosfomycin by rifampicine on the fourth 
postoperative day. The boy received another partial ex- 
change transfusion in order to stabilize the hemoglobin 
count. 

The following days, the patient developed a progress-
ing right sided weakness, beginning as facial paralysis, 
then extending to the arm and the leg. Serologic controls 
revealed an increasing CRP value of 236 mg/l after a 
drop to 185 mg/l postoperatively. On the fifth postopera-
tive day the child presented secondary generalized epi-
leptic seizures beginning from the right side, which re-
sponded well to intrarectal admission of diazepam. A 
new CT scan demonstrated increasing size of three dis-
tant subdural collections on the left side, parietal, frontal 
and in the sylvian fissure, still with good evacuation of 
the former subdural empyema and free paranasal sinuses 
(Figure 2). The patient was immediately transferred to 
the operating room for a second neurosurgical interven-
tion. 

The former bifrontal suture was opened on the left side 
to the midline. The incision was then performed back-
wards and curved occipitally behind the left ear. Begin-
ning from the former frontal bone flap, a second huge 
parieto-temporal flap was prepared. Upon opening of the 
dura mater, three subdural empyemas became visible 
with yellow to green appearance of the fluid and abun-
dant membranous tissue, partly adherent to and covering 
the dural surface. Parietally, a tiny spot of pus was found 

beneath the unharmed arachnoid. In the frontal and peri-
sylvian subdural space copious putride material was 
evacuated. After extensive rinsing of the intact cerebral 
surface, the dura was sutured and the bone flap put back 
in place with titanium clamps. 

The boy recovered well from the second operation. 
The hemiplegia disappeared, the weakness of the right 
eye opener improved. The microbiological culture of the 
specimen from the second intervention remained sterile. 
Intravenous antibiotic therapy was complicated by a pe-
ripheral catheter infection, but could be reduced on day 
20 to cefotaxim and rifampicin. Under treatment with 
valproic acid the patient did not suffer another seizure. A 
vaccination with capsular polysaccharides against pneu-
mococcal infections was performed on day 14, after the 
CRP value had come down to 48 mg/l.  

Brain MRI on day 17 after the first operation showed 
no subdural or intranasal collections and revealed signs 
of dural thickening beneath the former trepanation sites. 
Transnasal control endoscopy confirmed the absence of 
nasal empyema. Magnetic resonance imaging was re-
peated on day 38, three months and one year after the 
first operation without reappearance of subdural or in-
tracerebral signs of infection (Figure 3). 

On day 36 after the operation the intravenous antibi-
otic therapy was changed to orally administered amox-
icillin and rifampicin for another five weeks. The young 
patient could return home six weeks after his admission. 
At four months after his first operation, he had returned 
to school and did not show any neurologic deficit. A fol-
low-up in the sickle cell outpatient clinic has been started 
and the boy has been included in a regular exchange 
transfusion program. 

3. Discussion 

Concerning subdural empyema, this case description 
presents several typical features of the disease, such as 
afro-american origin of the boy, streptococcal sinusitis 
and a delay of about ten days to develop signs and 
symptoms of meningitis. Treatment consists in immedi-
ate intravenous combination antibiotherapy, surgical clo- 
sure of the entry site and evacuation of intracranial as 
well as intranasal putride secretions. The observed com-
plications, such as epileptic seizures and a second neu-
rosurgical intervention for distant empyema recurrence, 
are not uncommon and—as in our case—most patients 
recover well [1,12]. 

The immediate start of antibiotic therapy is a crucial 
point in the treatment of sinogenic subdural empyema, 
since the intracranial infection develops from the sinusi-
tis and precedes the clinical signs for several days. The 
first-hand therapy has to be adjusted after obtaining the 
results of the antibiogram [1]. 

H owever, this antibiotic pretreatment can lead to false 
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Figure 2. Contrast enhanced CT scan before the second intervention in axial, coronal and sagittal reconstruction. The three 
subdural empyema collections are in the left frontal region, the left sylvian fissure and in the left parietal region, separated by 
cortical tissue. 

 

 

Figure 3. Coronal T2 weighted MRI three months after the first operation finding left frontal post-infectious and post-surgi-
cal alterations without subdural collections and confirming free paranasal sinuses. 

 
negative microbiological cultures, especially in ascend- 
ing infections with multiple germs, which have been ob- 
served in up to 9 percent of cases [1,6]. In these special 
situations, in case of persisting septic signs and negative 
bacterial cultures, alternative microbiological techniques 
such as PCR can help to detect and control the patho- 
genic organism [13]. 

This also underlines the importance for continuing 
combination antibiotic therapy for several weeks, even 
after normalisation of infectious parameters. Recom- 
mendations vary between 4 and 8 weeks and in our case 
we opted for 5 weeks of intravenous treatment followed 
by 5 weeks of oral antibiotics [1,6,11]. Up to date, there 
is no consensus on the duration of the antibiotic treat- 
ment after surgical intervention. A pragmatic approach 
can be to switch intravenous therapy to oral antibiotics as 
soon as the CRP value is normalized [14]. Most impor- 
tantly, the empirical choice of antibiotics has to take into 
account the specific local prevalence of pathogens and 
should then be adjusted according to the antibiogram if 
the germ is detectable. 

To the best of our knowledge the coincidence of sub-
dural empyema with sickle cell anemia has only been 
reported once in an adult drug-addicted patient [10]. 
Anemia as an associated severe condition has been docu- 

mented in the large patient series, but the information 
does not allow to distinguish between infection-induced 
anemia or beforestanding hemoglobinopathies [12]. He-
matologic problems are of prognostic importance and 
have been associated to a mortality of over 40% in these 
cases [6].  

About one third of sickle cell patients in the French 
West Indies carry the HbSC aberration [7]. Given the 
incidence of 4 in 1000 newborn children, the probability 
is as low as 0.13% for a child with sinogenic subdural 
empyema to suffer from HbSC sickle cell disease. In so 
far, the case presented here has to be considered a rare 
occurrence. On one hand, a mere statistical coincidence 
could be present, because the patient group at risk for 
sinogenic subdural empyema has also an increased pre- 
valence of sickle cell anemia. On the other hand, the 
compromise of reticulo-endothelial system immunity in 
sickle cell patients with increased susceptibility to pneu- 
mococcal infections might be a risk factor for subdural 
spread [11,15]. 

The use of preoperative exchange transfusions for 
sickle cell patients is still discussed controversely and 
standard recommendations are not available [16]. The 
benefit of an improved oxygene transport capacity has to 
be weighed against the risk of transfusion complications 
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such as alloimmunization and hyperhemolysis [17]. In 
our case, in view of the stable neurological condition of 
the young patient before the first intervention, we opted 
for a partial transfusion protocol with the aim of stabiliz-
ing the hemoglobin value over 10 g/l and reducing the 
percentage of pathologic HbSC below 30% [18]. No 
transfusion complications were observed and the re-
peated prophylactic correction of parameters allowed the 
second operation to be performed under emergency con-
ditions without further delay after the onset of seizures. 

Sickle cell disease remains an often forgotten or even 
neglected entity, which needs early onset of a lifelong 
treatment with close follow-up of the patients in a spe- 
cialized centre. The neonatal screening programs help in 
raising the awareness of medical caregivers and families 
for the patients and thus may alleviate their burden [7, 
18]. 

4. Conclusion 

Coincidence of sinogenic subdural empyema with sickle 
cell anemia is rare, but potentially life-threatening com- 
bination of diseases. An immediate, multidisciplinary 
approach allows for rapid treatment with early detection 
of complications and can result in a favourable outcome 
for the young patients. 
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