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INTRODUCTION 

Intracranial complications from sinusitis are uncommon, 

but result in high morbidity and mortality.1 Spreading to 

the cranial region occurs by direct extension of the 

venous, lymphatic and perineural pathways. Sinusitis 

induced brain abscesses often develop in the frontal lobes 

and the most frequently reported complication is subdural 

empyema.2,3 Cranial complications require surgical 

management and sinus surgery should be added to the 

treatment. 

CASE REPORT 

A 14-year-old girl was admitted to our clinic with 

confusion, aphasia and right hemiparesis that had been 

ongoing for two days. Second-generation oral 

cephalosporin was given to the patient, who had been 

diagnosed with sinusitis five days earlier. She had a fever 

during the physical examination. During the neurologic 

examination, she had a tendency for sleep, aphasia and 

right hemiparesis (3/5 MRC- Muscle Strength Grading 

Scale). Magnetic resonance imaging (MRI) (Figure 1a 

and 1b and 2c and 2d) and computed tomography (CT) 

(Figure 2a and 2b) were performed and we detected a 9-

mm thick subdural empyema that caused a 5-mm shift 

from the midline to the right. 

The patient was scheduled for emergency surgery. A 6-

cm long skin incision from 1 cm above the superior 

temporal line to 1 cm behind the coronal suture was 

performed. The temporal muscle was dissected 2 cm 

inferiorly and temporoparietal craniotomy behind the 

coronal suture was performed. The subdural abscess was 

drained rapidly, following a linear dural incision with 

high-pressure (Figure 3a), brain relaxation and pulsation 

were observed and culture samples were taken. 

Functional endoscopic sinus surgery, including frontal 

sinusotomy, was performed by ear-nose-throat (ENT) 

surgeons as the first step of surgery in the same session 

with subdural empyema decompression (Figure 3e-h). In 

the postoperative second hour, a partial seizure occurred 
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on the right half of the face that lasted 20 seconds. 

Seizures were controlled with anti-epileptic drug 

treatment.  

 

Figure 1a, 1b, 1c and 1d: Coronal section (a) and axial 

MRI sections (b) of frontotemporoparietal subdural 

empyema before the first surgery. Coronal section (c) 

and axial MRI sections (d) of frontotemporoparietal 

subdural empyema revealing cystic enlargement, 

abscess’ wall thickening and contrast enhancement of 

previous lesions 2 months after the first surgery. 

 

Figure 2a, 2b, 2c and 2d: Coronal sections of 

paranasal Ct (a,b) and cranial MRI (c,d) show 

inflammatory and infective views conformable with 

frontal and maxillary sinusitis in the left paranasal 

sinuses without bone destruction. 

Any microorganisms present were isolated in the culture 

samples. Aphasia and hemiparesis decreased gradually in 

the first month postsurgery. At the end of the second 

month of the hospitalization period, the patient underwent 

a cranial MRI and abscess formation was detected 

diffusely with contrast enhancement (Figure 1c and 1d). 

We performed large frontotemporoparietal craniotomy 

allowing access to the interhemispheric fissure, abscess 

drainage, and removal of the solid, thickened walls of the 

abscesses by sharp dissection without disturbing the 

cohesiveness of the pia and the abscesses’ walls in the 

second step (Figure 3b and 3d). The patient had no 

neurologic sequel in the postoperative period; no abscess 

formation was detected and previous radiological 

findings of sinusitis and empyema were seen to have 

disappeared in the postoperative first year CT scans 

(Figure 4a and 4b) and MRI (Figure 4c and 4d). 

 

Figure 3a, 3b, 3c, 3d, 3e, 3f, 3g and 3h: Abscess 

formation in the subdural region during the first 

operation (a).  Intraoperative views of second surgery 

including sharp dissection and heterogenous content 

of infective material (b, c, d). Preoperative endoscopic 

view of the left nasal cavity (e). Empyema in the 

middle meatus of the left side coming from the frontal 

sinus (f). Peroperative endoscopic view of the left 

nasal cavity (g). Postoperative endoscopic view of the 

left nasal cavity showing total removal of the disease 

with an adequate drainage pathway of the frontal 

sinus (h). 

 

Figure 4a, 4b, 4c and 4d: Postoperative coronal 

sections of paranasal CT images showing no opacity in 

paranasal sinuses suspecting sinusitis (a, b). No 

abscess formation in the first year follow up cranial 

MRI (c, d). 

DISCUSSION 

Meningitis, thrombophlebitis of the venous sinus, 

cavernous sinus thrombosis and epidural, subdural and 
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brain abscess complications may develop in children with 

acute sinusitis.4 Intracranial complications of sinusitis 

have been reported to range from 3.7% to 47.6% of 

cases.5,6 Subdural empyema is the most common 

intracranial complication of sinusitis and is a rapidly 

developing neurosurgical emergency with surgical 

indication that leads to increased intracranial pressure and 

can cause coma and death within 24 to 48 hours if left 

untreated.2,3,7 

The development of intracranial complications with 

sinusitis can be caused by direct extension or retrograde 

thrombophlebitis resulting from capless diploe veins. 

Retrograde thrombophlebitis originates from associated 

venous drainage of the paranasal sinuses and intracranial 

structures. The infection reaches subdural distance by 

passing through the cavernous and other dural sinuses 

because these are uncapped venous structures.2 Bone 

structure destruction was not noticed in the preoperative 

paranasal sinus CT or during the intraoperative period, so 

we assumed that the pathophysiology of the empyema 

was retrograde thrombophlebitis. 

Radiological imaging should be performed in patients 

with suspected cranial complications. Although MRI 

shows parenchymal abnormalities that are superior to 

those from CT.8 CT is preferred because of the need for 

rapid and broad diagnosis.2 Subdural empyema is viewed 

as a hypodense lesion on CT and evaluation of a midline 

shift and the bone structure of the paranasal sinuses is 

also important by CT but in the early cases of subdural 

empyema CT may not show fluid collection.9 These 

appear as a hypointense mass lesion in the T1 MRI 

sequence and a hyperintense lesion in the T2 sequence.8 

The most common complaints from subdural empyema 

patients are headaches and fever and the most common 

clinical finding is neck stiffness. Confusion, cranial nerve 

palsies, hemiparesis, papilledema and septic shock are 

other signs that can be detected.2 Seizures are common in 

intracranial complications at a rate of 25-80% and are 

more common in subdural empyema.2 Singh et al 

evaluated 219 patients with sinusitis who developed 

intracranial complications. Of these, 22 patients had 

meningitis, 127 had subdural empyema, 38 had a brain 

abscess, 15 had both intracranial and extracranial 

abscesses and 17 had an extracranial abscess. The most 

common complaints were fever (68%) and headache 

(54%). The mortality rate was 16%, and meningitis was 

the most common group of patients (45%), followed by 

brain abscess (19%) and subdural empyema (11%).10 

Sinus infections do not appear until late childhood 

because of sinus development and pneumatization after 

birth.11 Subdural empyema often occurs in healthy people 

in the second decade of life.12 Giannoni et al reviewed 

infected sinus origins in 12% of cranial abscess (43 

cases) and 63% of extracranial abscess (16 cases); the 

average age was 12.2 years.11 In a study by Skelton et al, 

7 of 10 patients had subdural empyema, 2 of 10 were 

extradural empyema and one patient had both 

complications with sinusitis.13 The first approach in the 

treatment of all patients was followed up with antibiotics; 

no improvement was detected with antibiotic treatment. 

Empyema drainage was performed on all patients, and 

sinus surgery was performed on three patients. One 

patient suffered from hydrocephalus, two patients 

presented with intractable epilepsy, seven patients had no 

sequelae or exitus. Two patients presenting with 

hemiparesis were resolved within 12 weeks.12 According 

to the literature review 12-37.5% had seizures, 15-35% 

had hemiparesis detected as subdural empyema 

morbidity, and approximately half of the cases had 

residual neurologic deficits.14-16  

Sinogenic brain abscess often develops in the frontal 

lobes.17 Tall et al reported three of four subdural 

empyemas that they studied were located in the frontal 

lobe and others were located in temporoparietal areas, 

which they considered a complication of sinusitis cases. 

They performed simultaneous sinus surgery and 

intracranial empyema drainage for all patients and two 

patients had visual field loss.17 Boto et al performed 

decompressive craniectomy on untreated patients with 

maxillary and ethmoid sinusitis who developed 

intracranial hypertension and frontal cerebritis; 

hemiparesis and aphasia sequelae were observed in 

patients during the postoperative period.18 Kawano et al 

reported a patient with a stiff neck, aphasia, and 

hemiparesis following sinusitis; they detected an 

interhemispheric subdural empyema and performed sinus 

surgery and empyema drainage.19 Lang et al suggested 

empyema drainage with craniotomy and sinus surgery in 

10 patients who developed subdural empyema following 

frontal sinusitis.20 Sinus surgery and abscess drainage are 

suggested for subdural empyemas occurring as a 

complication of sinusitis.17,19-25 We performed abscess 

drainage with craniotomy and sinus surgery in emergency 

conditions as the first step. Temporoparietal craniotomy 

was performed because of frontal lobe tissue sensitivity. 

A more extensive craniotomy was planned after abscess 

formation, at which time we performed the second 

operation.  

CONCLUSION 

In conclusion subdural empyema, which results in high 

morbidity and mortality, is an uncommon but urgent 

neurosurgical condition. Urgent radiological imaging 

should be performed on patients who develop neurologic 

symptoms. Urgent abscess drainage with craniotomy and 

sinus surgery should be performed as the first step and 

the second step of abscess drainage should be performed 

after completion of abscess formation. 
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