Primary Toxoplasma infection is often asymptomatic. However,
during this phase parasites may spread to the CNS, where they become
latent. Reactivation of CNS infection is almost exclusively associated
with immunocompromised hosts, particularly those with HIV infection. During this phase patients present with headache, fever, seizures,
and focal neurologic deficits.
DIAGNOSIS
The lesions of neurocysticercosis are readily visualized by MRI or CT
scans. Lesions with viable parasites appear as cystic lesions. The scolex can
often be visualized on MRI. Lesions may appear as contrast-enhancing
lesions surrounded by edema. A very early sign of cyst death is hypointensity of the vesicular fluid on T2-weighted images when compared with
CSF. Parenchymal brain calcifications are the most common finding and
evidence that the parasite is no longer viable. MRI findings of toxoplasmosis consist of multiple lesions in the deep white matter, the thalamus, and
basal ganglia and at the gray-white junction in the cerebral hemispheres.
With contrast administration, the majority of the lesions enhance in a
ringed, nodular, or homogeneous pattern and are surrounded by edema.
In the presence of the characteristic neuroimaging abnormalities of T.
gondii infection, serum IgG antibody to T. gondii should be obtained and,
when positive, the patient should be treated.
TREATMENT
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Subdural empyema.
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SUBDURAL EMPYEMA
A subdural empyema (SDE) is a collection of pus between the dura and
arachnoid membranes (Fig. 164-5).
EPIDEMIOLOGY
SDE is a rare disorder that accounts for 15–25% of focal suppurative
CNS infections. Sinusitis is the most common predisposing condition
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and typically involves the frontal sinuses, either alone or in combination with the ethmoid and maxillary sinuses. Sinusitis-associated
empyema has a striking predilection for young males, possibly reflecting sex-related differences in sinus anatomy and development. It has
been suggested that SDE may complicate 1–2% of cases of frontal
sinusitis severe enough to require hospitalization. As a consequence
of this epidemiology, SDE shows an ~3:1 male/female predominance,
with 70% of cases occurring in the second and third decades of life.
SDE may also develop as a complication of head trauma or neurosurgery. Secondary infection of a subdural effusion may also result in
empyema, although secondary infection of hematomas, in the absence
of a prior neurosurgical procedure, is rare.
ETIOLOGY
Aerobic and anaerobic streptococci, staphylococci, Enterobacteriaceae,
and anaerobic bacteria are the most common causative organisms of
sinusitis-associated SDE. Staphylococci and gram-negative bacilli are
often the etiologic organisms when SDE follows neurosurgical procedures or head trauma. Up to one-third of cases are culture-negative,
possibly reflecting difficulty in obtaining adequate anaerobic cultures.
PATHOPHYSIOLOGY
Sinusitis-associated SDE develops as a result of either retrograde
spread of infection from septic thrombophlebitis of the mucosal veins
draining the sinuses or contiguous spread of infection to the brain
from osteomyelitis in the posterior wall of the frontal or other sinuses.
SDE may also develop from direct introduction of bacteria into the
subdural space as a complication of a neurosurgical procedure. The
evolution of SDE can be extremely rapid because the subdural space is
a large compartment that offers few mechanical barriers to the spread
of infection. In patients with sinusitis-associated SDE, suppuration
typically begins in the upper and anterior portions of one cerebral
hemisphere and then extends posteriorly. SDE is often associated
with other intracranial infections, including epidural empyema (40%),
cortical thrombophlebitis (35%), and intracranial abscess or cerebritis
(>25%). Cortical venous infarction produces necrosis of underlying
cerebral cortex and subcortical white matter, with focal neurologic
deficits and seizures (see below).
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Anticonvulsant therapy is initiated when the patient with neurocysticercosis presents with a seizure. There is controversy about whether
or not anthelmintic therapy should be given to all patients, and
recommendations are based on the stage of the lesion. Cysticerci
appearing as cystic lesions in the brain parenchyma with or without
pericystic edema or in the subarachnoid space at the convexity
of the cerebral hemispheres should be treated with anticysticidal
therapy. Cysticidal drugs accelerate the destruction of the parasites, resulting in a faster resolution of the infection. Albendazole
and praziquantel are used in the treatment of neurocysticercosis.
Approximately 85% of parenchymal cysts are destroyed by a single
course of albendazole, and ~75% are destroyed by a single course
of praziquantel. The dose of albendazole is 15 mg/kg per day in
two doses for 8 days. The dose of praziquantel is 50 mg/kg per
day for 15 days, although a number of other dosage regimens are
also frequently cited. Prednisone or dexamethasone is given with
anticysticidal therapy to reduce the host inflammatory response
to degenerating parasites. Many, but not all, experts recommend
anticysticidal therapy for lesions that are surrounded by a contrastenhancing ring. There is universal agreement that calcified lesions
do not need to be treated with anticysticidal therapy. Antiepileptic
therapy can be stopped once the follow-up CT scan shows resolution of the lesion. Long-term antiepileptic therapy is recommended
when seizures occur after resolution of edema and resorption or
calcification of the degenerating cyst.
CNS toxoplasmosis is treated with a combination of sulfadiazine,
1.5–2.0 g orally qid, plus pyrimethamine, 100 mg orally to load, then
75–100 mg orally qd, plus folinic acid, 10–15 mg orally qd. Folinic
acid is added to the regimen to prevent megaloblastic anemia.
Therapy is continued until there is no evidence of active disease on
neuroimaging studies, which typically takes at least 6 weeks, and
then the dose of sulfadiazine is reduced to 2–4 g/d and pyrimethamine to 50 mg/d. Clindamycin plus pyrimethamine is an alternative therapy for patients who cannot tolerate sulfadiazine, but the
combination of pyrimethamine and sulfadiazine is more effective.

CLINICAL PRESENTATION
A patient with SDE typically presents with fever and a progressively
worsening headache. The diagnosis of SDE should always be suspected in a patient with known sinusitis who presents with new CNS
signs or symptoms. Patients with underlying sinusitis frequently have
symptoms related to this infection. As the infection progresses, focal
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