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905cranial epidural abscess develops as a complication of a craniotomy 

or compound skull fracture or as a result of spread of infection from 
the frontal sinuses, middle ear, mastoid, or orbit. An epidural abscess 
may develop contiguous to an area of osteomyelitis, when craniotomy 
is complicated by infection of the wound or bone flap, or as a result 
of direct infection of the epidural space. Infection in the frontal sinus, 
middle ear, mastoid, or orbit can reach the epidural space through 
retrograde spread of infection from septic thrombophlebitis in the 
emissary veins that drain these areas or by way of direct spread of 
infection through areas of osteomyelitis. Unlike the subdural space, the 
epidural space is really a potential rather than an actual compartment. 
The dura is normally tightly adherent to the inner skull table, and 
infection must dissect the dura away from the skull table as it spreads. 
As a result, epidural abscesses are often smaller than SDEs. Cranial 
epidural abscesses, unlike brain abscesses, only rarely result from 
hematogenous spread of infection from extracranial primary sites. 
The bacteriology of a cranial epidural abscess is similar to that of SDE 
(see above). The etiologic organisms of an epidural abscess that arises 
from frontal sinusitis, middle-ear infections, or mastoiditis are usually 
streptococci or anaerobic organisms. Staphylococci or gram-negative 
organisms are the usual cause of an epidural abscess that develops as a 
complication of craniotomy or compound skull fracture.

CLINICAL PRESENTATION
Patients present with fever (60%), headache (40%), nuchal rigidity 
(35%), seizures (10%), and focal deficits (5%). Development of symp-
toms may be insidious, as the empyema usually enlarges slowly in the 
confined anatomic space between the dura and the inner table of the 
skull. Periorbital edema and Pott’s puffy tumor, reflecting underlying 
associated frontal bone osteomyelitis, are present in ~40%. In patients 
with a recent neurosurgical procedure, wound infection is invariably 
present, but other symptoms may be subtle and can include altered 
mental status (45%), fever (35%), and headache (20%). The diagnosis 
should be considered when fever and headache follow recent head 
trauma or occur in the setting of frontal sinusitis, mastoiditis, or otitis 
media.

DIAGNOSIS
Cranial MRI with gadolinium enhancement is the procedure of choice 
to demonstrate a cranial epidural abscess. The sensitivity of CT is 
limited by the presence of signal artifacts arising from the bone of the 
inner skull table. The CT appearance of an epidural empyema is that 
of a lens or crescent-shaped hypodense extraaxial lesion. On MRI, an 
epidural empyema appears as a lentiform or crescent-shaped fluid col-
lection that is hyperintense compared to CSF on T2-weighted images. 
On T1-weighted images, the fluid collection may be either isointense 
or hypointense compared to brain. Following the administration of 
gadolinium, there is linear enhancement of the dura on T1-weighted 
images. In distinction to subdural empyema, signs of mass effect or 
other parenchymal abnormalities are uncommon.

TREATMEnT ePIdurAl Abscess
Immediate neurosurgical drainage is indicated. Empirical antimi-
crobial therapy, pending the results of Gram’s stain and culture 
of the purulent material obtained at surgery, should include a 
combination of a third-generation cephalosporin, vancomycin, and 
metronidazole (Table 164-1). Ceftazidime or meropenem should be 
substituted for ceftriaxone or cefotaxime in neurosurgical patients. 
Metronidazole is not necessary for antianaerobic coverage in 
patients receiving meropenem. When the organism has been identi-
fied, antimicrobial therapy can be modified accordingly. Antibiotics 
should be continued for 3–6 weeks after surgical drainage. Patients 
with associated osteomyelitis may require additional therapy.

PROGNOSIS
The mortality rate is <5% in modern series, and full recovery is the rule 
in most survivors.

SUPPURATIVE THROMBOPHLEBITIS

DEFINITION
Suppurative intracranial thrombophlebitis is septic venous thrombosis 
of cortical veins and sinuses. This may occur as a complication of bac-
terial meningitis; SDE; epidural abscess; or infection in the skin of the 
face, paranasal sinuses, middle ear, or mastoid.

ANATOMY AND PATHOPHYSIOLOGY
The cerebral veins and venous sinuses have no valves; therefore, blood 
within them can flow in either direction. The superior sagittal sinus is 
the largest of the venous sinuses (Fig. 164-8). It receives blood from 
the frontal, parietal, and occipital superior cerebral veins and the 
diploic veins, which communicate with the meningeal veins. Bacterial 
meningitis is a common predisposing condition for septic thrombosis 
of the superior sagittal sinus. The diploic veins, which drain into the 
superior sagittal sinus, provide a route for the spread of infection 
from the meninges, especially in cases where there is purulent exudate 
near areas of the superior sagittal sinus. Infection can also spread 
to the superior sagittal sinus from nearby SDE or epidural abscess. 
Dehydration from vomiting, hypercoagulable states, and immunologic 
abnormalities, including the presence of circulating antiphospholipid 
antibodies, also contribute to cerebral venous sinus thrombosis. 
Thrombosis may extend from one sinus to another, and at autopsy, 
thrombi of different histologic ages can often be detected in several 
sinuses. Thrombosis of the superior sagittal sinus is often associated 
with thrombosis of superior cortical veins and small parenchymal 
hemorrhages.

The superior sagittal sinus drains into the transverse sinuses  
(Fig. 164-8). The transverse sinuses also receive venous drainage 
from small veins from both the middle ear and mastoid cells. The 
transverse sinus becomes the sigmoid sinus before draining into the 
internal jugular vein. Septic transverse/sigmoid sinus thrombosis can 
be a complication of acute and chronic otitis media or mastoiditis. 
Infection spreads from the mastoid air cells to the transverse sinus via 
the emissary veins or by direct invasion. The cavernous sinuses are 
inferior to the superior sagittal sinus at the base of the skull. The cav-
ernous sinuses receive blood from the facial veins via the superior and 
inferior ophthalmic veins. Bacteria in the facial veins enter the cavern-
ous sinus via these veins. Bacteria in the sphenoid and ethmoid sinuses 
can spread to the cavernous sinuses via the small emissary veins. The 
sphenoid and ethmoid sinuses are the most common sites of primary 
infection resulting in septic cavernous sinus thrombosis.

CLINICAL MANIFESTATIONS
Septic thrombosis of the superior sagittal sinus presents with head-
ache, fever, nausea and vomiting, confusion, and focal or generalized 
seizures. There may be a rapid development of stupor and coma. 
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FIGURE 164-8 Anatomy of the cerebral venous sinuses.
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