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TABLE 165-3 Noninfectious Causes of Chronic Meningitis
Causative Agents
Malignancy

CSF Formula
Mononuclear cells, elevated
protein, low glucose

Chemical
compounds (may
cause recurrent
meningitis)

Mononuclear or PMNs, low
glucose, elevated protein; xanthochromia from subarachnoid
hemorrhage in week prior to
presentation with “meningitis”

Primary inflammation
CNS sarcoidosis
Mononuclear cells; elevated
protein; often low glucose

Drug hypersensitivity

Risk Factors and Systemic Manifestations
Metastatic cancer of breast, lung, stomach, or pancreas; melanoma, lymphoma, leukemia; meningeal gliomatosis; meningeal sarcoma; cerebral dysgerminoma; meningeal melanoma
or B cell lymphoma

Serum and CSF angiotensinconverting enzyme levels; biopsy of
extraneural affected tissues or brain
lesion/meningeal biopsy

CN palsy, especially of CN VII; hypothalamic dysfunction,
especially diabetes insipidus; abnormal chest radiograph;
peripheral neuropathy or myopathy

Mononuclear cells

History of recent injection into the subarachnoid space; history of sudden onset of headache; recent resection of acoustic neuroma or craniopharyngioma; epidermoid tumor of
brain or spine, sometimes with dermoid sinus tract; pituitary
apoplexy

Recurrent meningoencephalitis with uveitis, retinal detachment, alopecia, lightening of eyebrows and lashes, dysacousia, cataracts, glaucoma
Subacute dementia; multiple cerebral infarctions; recent
zoster ophthalmicus

Mononuclear cells, elevated
protein

Angiography or meningeal biopsy

Mononuclear or PMNs

Anti-DNA antibody, antinuclear
antibodies

Encephalopathy; seizures; stroke; transverse myelopathy; rash;
arthritis
Oral and genital aphthous ulcers; iridocyclitis; retinal
hemorrhages; pathergic lesions at site of skin puncture
Recovery in 2–6 months, diagnosis by exclusion

PCR for herpes; MRI/CT to rule out
epidermoid tumor or dural cyst

Recurrent meningitis; exclude HSV-2; rare cases due to HSV-1;
occasional case associated with dural cyst

Complete blood count (eosinophilia)

Exposure to nonsteroidal anti-inflammatory agents, sulfonamides, isoniazid, tolmetin, ciprofloxacin, penicillin, carbamazepine, lamotrigine, IV immunoglobulin, OKT3 antibodies,
phenazopyridine; improvement after discontinuation of drug;
recurrence with repeat exposure
Associated sinus, pulmonary, or renal lesions; CN palsies; skin
lesions; peripheral neuropathy

Mononuclear or PMNs, elevated
protein
Mononuclear cells
Large endothelial cells and
PMNs in first hours, followed by
mononuclear cells
PMNs; occasionally mononuclear cells or eosinophils

Granulomatosis
Mononuclear cells
Chest and sinus radiographs; urinalywith polyangiitis
sis; ANCA antibodies in serum
(Wegener’s)
Other: multiple sclerosis, Sjögren’s syndrome, monogenic autoinflammatory disorders, and rarer forms of vasculitis (e.g., Cogan’s syndrome)

Abbreviations: ANCA, antineutrophil cytoplasmic antibodies; CN, cranial nerve; CSF, cerebrospinal fluid; CT, computed tomography; HSV, herpes simplex virus; MRI, magnetic resonance
imaging; PCR, polymerase chain reaction; PMNs, polymorphonuclear cells.

parameningeal infection; identification of a potential source of
infection (chronic draining ear, sinusitis, right-to-left cardiac or
pulmonary shunt, chronic pleuropulmonary infection) supports this
diagnosis. In some cases, diagnosis may be established by recognition and biopsy of unusual skin lesions (Behçet’s syndrome, SLE,
cryptococcosis, blastomycosis, Lyme disease, sporotrichosis, trypanosomiasis, IV drug use) or enlarged lymph nodes (lymphoma, sarcoid,
tuberculosis, HIV, secondary syphilis, or Whipple’s disease). A careful
ophthalmologic examination may reveal uveitis (Vogt-KoyanagiHarada syndrome, sarcoid, or central nervous system [CNS] lymphoma), keratoconjunctivitis sicca (Sjögren’s syndrome), or iridocyclitis (Behçet’s syndrome) and is essential to assess visual loss from
papilledema. Aphthous oral lesions, genital ulcers, and hypopyon
suggest Behçet’s syndrome. Hepatosplenomegaly suggests lymphoma,
sarcoid, tuberculosis, or brucellosis. Herpetic lesions in the genital
area or on the thighs suggest HSV-2 infection. A breast nodule, a suspicious pigmented skin lesion, focal bone pain, or an abdominal mass
directs attention to possible carcinomatous meningitis.

outflow (obstructive hydrocephalus), then lumbar puncture carries
the potential risk of brain herniation. Obstructive hydrocephalus
usually requires direct ventricular drainage. In patients with open
CSF flow pathways, elevated ICP can still occur due to impaired
resorption of CSF by arachnoid villi. In such patients, lumbar puncture is usually safe, but repetitive or continuous lumbar drainage may
be necessary to prevent abrupt deterioration and death from raised
ICP. In some patients, especially those with cryptococcal meningitis, fatal levels of raised ICP can occur without enlarged ventricles.
Contrast-enhanced MRI or CT studies of the brain and spinal
cord can identify meningeal enhancement, parameningeal infections (including brain abscess), encasement of the spinal cord
(malignancy, inflammation or infection), or nodular deposits on the
meninges or nerve roots (malignancy or sarcoidosis) (Fig. 165-1).
Imaging studies are also useful to localize areas of meningeal disease prior to meningeal biopsy.
Angiographic studies can identify evidence of cerebral arteritis
in patients with chronic meningitis and stroke.

IMAGING
Once the clinical syndrome is recognized as a potential manifestation of chronic meningitis, proper analysis of the CSF is essential.
However, if the possibility of raised ICP exists, a brain imaging study
should be performed before lumbar puncture. If ICP is elevated
because of a mass lesion, brain swelling, or a block in ventricular CSF

CEREBROSPINAL FLUID ANALYSIS
The CSF pressure should be measured and samples sent for bacterial, fungal, and tuberculous culture; Venereal Disease Research
Laboratories (VDRL) test; cell count and differential; Gram’s
stain; and measurement of glucose and protein. Wet mount for
fungus and parasites, india ink preparation and culture, culture
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Vogt-KoyanagiHarada syndrome
(recurrent meningitis)
Isolated granulomatous angiitis of the
nervous system
Systemic lupus
erythematosus
Behçet’s syndrome
(recurrent meningitis)
Chronic benign lymphocytic meningitis
Mollaret’s meningitis
(recurrent meningitis)

Helpful Diagnostic Tests
Repeated cytologic examination of
large volumes of CSF; CSF exam by
polarizing microscopy; clonal lymphocyte markers; deposits on nerve roots
or meninges seen on myelogram or
contrast-enhanced MRI; meningeal
biopsy
Contrast-enhanced CT scan or MRI;
cerebral angiogram to detect
aneurysm
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