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906 Weakness of the lower extremities with bilateral Babinski’s signs or 
hemiparesis is often present. When superior sagittal sinus thrombosis 
occurs as a complication of bacterial meningitis, nuchal rigidity and 
Kernig’s and Brudzinski’s signs may be present.

The oculomotor nerve, the trochlear nerve, the abducens nerve, the 
ophthalmic and maxillary branches of the trigeminal nerve, and the 
internal carotid artery all pass through the cavernous sinus (see Fig. 
455-4). The symptoms of septic cavernous sinus thrombosis are fever, 
headache, frontal and retroorbital pain, and diplopia. The classic signs 
are ptosis, proptosis, chemosis, and extraocular dysmotility due to 
deficits of cranial nerves III, IV, and VI; hyperesthesia of the ophthal-
mic and maxillary divisions of the fifth cranial nerve and a decreased 
corneal reflex may be detected. There may be evidence of dilated, tor-
tuous retinal veins and papilledema.

Headache and earache are the most frequent symptoms of trans-
verse sinus thrombosis. A transverse sinus thrombosis may also present 
with otitis media, sixth nerve palsy, and retroorbital or facial pain 
(Gradenigo’s syndrome). Sigmoid sinus and internal jugular vein 
thrombosis may present with neck pain.

DIAGNOSIS
The diagnosis of septic venous sinus thrombosis is suggested by an 
absent flow void within the affected venous sinus on MRI and con-
firmed by magnetic resonance venography, CT angiogram, or the 
venous phase of cerebral angiography. The diagnosis of thrombophle-
bitis of intracerebral and meningeal veins is suggested by the presence 
of intracerebral hemorrhage but requires cerebral angiography for 
definitive diagnosis.

TREATMEnT suPPurATIVe ThromboPhlebITIs
Septic venous sinus thrombosis is treated with antibiotics, hydra-
tion, and removal of infected tissue and thrombus in septic lateral or 
cavernous sinus thrombosis. The choice of antimicrobial therapy is 
based on the bacteria responsible for the predisposing or associated 
condition. Optimal duration of therapy is unknown, but antibiot-
ics are usually continued for 6 weeks or until there is radiographic 
evidence of resolution of thrombosis. Anticoagulation with dose-
adjusted intravenous heparin is recommended for aseptic venous 
sinus thrombosis and in the treatment of septic venous sinus 
thrombosis complicating bacterial meningitis in patients who have 
progressive neurologic deterioration despite antimicrobial therapy 
and intravenous fluids. The presence of a small intracerebral hemor-
rhage from septic thrombophlebitis is not an absolute contraindica-
tion to heparin therapy. Successful management of aseptic venous 
sinus thrombosis has been reported with surgical thrombectomy, 
catheter-directed urokinase therapy, and a combination of intrath-
rombus recombinant tissue plasminogen activator (rtPA) and intra-
venous heparin, but there are not enough data to recommend these 
therapies in septic venous sinus thrombosis.
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Chronic inflammation of the meninges (pia, arachnoid, and dura) 
can produce profound neurologic disability and may be fatal if not 
successfully treated. Chronic meningitis is diagnosed when a charac-
teristic neurologic syndrome exists for >4 weeks and is associated with 
a persistent inflammatory response in the cerebrospinal fluid (CSF) 
(white blood cell count >5/μL). The causes are varied, and appropriate 
treatment depends on identification of the etiology. Five categories of 
disease account for most cases of chronic meningitis: (1) meningeal 
infections, (2) malignancy, (3) autoimmune inflammatory disorders, 
(4) chemical meningitis, and (5) parameningeal infections.
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 TABLE 165-1  SyMPToMS AnD SIgnS of CHRonIC MEnIngITIS

Symptom Sign
Chronic headache ± Papilledema

Neck or back pain/stiffness Brudzinski’s or Kernig’s sign of meningeal  
irritation

Change in personality Altered mental status—drowsiness, inat-
tention, disorientation, memory loss, frontal 
release signs (grasp, suck, snout), perseveration

Facial weakness Peripheral seventh CN paresis

Double vision Paresis of CNs III, IV, VI

Diminished Vision Papilledema, optic atrophy

Hearing loss Eighth CN paresis

Arm or leg weakness Myelopathy or radiculopathy

Numbness in arms or legs Myelopathy or radiculopathy

Urinary retention/ 
incontinence

Myelopathy or radiculopathy

Frontal lobe dysfunction (hydrocephalus)

Clumsiness Ataxia

Abbreviation: CN, cranial nerve.

CLINICAL PATHOPHYSIOLOGY
Neurologic manifestations of chronic meningitis (Table 165-1) are 
determined by the anatomic location of the inflammation and its 
consequences. Persistent headache with or without a stiff neck, 
hydrocephalus, cranial neuropathies, radiculopathies, and cognitive or 
personality changes are the cardinal features. These can occur alone 
or in combination. When they appear in combination, widespread 
dissemination of the inflammatory process along CSF pathways has 
occurred. In some cases, the presence of an underlying systemic ill-
ness points to a specific agent or class of agents as the probable cause. 
The diagnosis of chronic meningitis is usually made when the clinical 
presentation prompts the physician to examine the CSF for signs of 
inflammation. CSF is produced by the choroid plexus of the cerebral 
ventricles, exits through narrow foramina into the subarachnoid space 
surrounding the brain and spinal cord, circulates around the base of 
the brain and over the cerebral hemispheres, and is resorbed by arach-
noid villi projecting into the superior sagittal sinus. CSF flow provides 
a pathway for rapid spread of infectious and other infiltrative processes 
over the brain, spinal cord, and cranial and spinal nerve roots. Spread 
from the subarachnoid space into brain parenchyma may occur via the 
arachnoid cuffs that surround blood vessels that penetrate brain tissue 
(Virchow-Robin spaces).

Intracranial Meningitis Nociceptive nerve fibers of the meninges are 
stimulated by the inflammatory process, resulting in headache, neck 
pain, or back pain. Obstruction of CSF pathways at the foramina or 
arachnoid villi may produce hydrocephalus and symptoms of raised 
intracranial pressure (ICP), including headache, vomiting, apathy or 
drowsiness, gait instability, papilledema, visual loss, impaired upgaze, 
or palsy of the sixth cranial nerve (CN) (Chap. 455). Cognitive and 
behavioral changes during the course of chronic meningitis may also 
result from vascular damage, which may similarly produce seizures, 
stroke, or myelopathy. Inflammatory deposits seeded via the CSF 
circulation are often prominent around the brainstem and cranial 
nerves and along the undersurface of the frontal and temporal lobes. 
Such cases, termed basal meningitis, often present as multiple cranial 
neuropathies, with decreased vision (CN II), facial weakness (CN VII), 
decreased hearing (CN VIII), diplopia (CNs III, IV, and VI), sensory 
or motor abnormalities of the oropharynx (CNs IX, X, and XII), 
decreased olfaction (CN I), or decreased facial sensation and masseter 
weakness (CN V).

Spinal Meningitis Injury may occur to motor and sensory roots as 
they traverse the subarachnoid space and penetrate the meninges. 
These cases present as multiple radiculopathies with combinations 
of radicular pain, sensory loss, motor weakness, and urinary or fecal 
incontinence. Meningeal inflammation can encircle the cord, resulting 
in a myelopathy. Patients with slowly progressive involvement of mul-
tiple cranial nerves and/or spinal nerve roots are likely to have chronic 
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