meningitis. Electrophysiologic testing (electromyography, nerve conduction studies, and evoked response testing) may be helpful in determining whether there is involvement of cranial and spinal nerve roots.
Systemic Manifestations In some patients, evidence of systemic disease provides clues to the underlying cause of chronic meningitis.
A complete history of travel, sexual practice, and exposure to infectious agents should be sought. Infectious causes are often associated
with fever, malaise, anorexia, and signs of localized or disseminated
infection outside the nervous system. Infectious causes are of major
concern in the immunosuppressed patient, especially in patients with
AIDS, in whom chronic meningitis may present without headache
or fever. Noninfectious inflammatory disorders often produce systemic manifestations, but meningitis may be the initial manifestation.
Carcinomatous meningitis may or may not be accompanied by clinical
evidence of the primary neoplasm.

APPROACH TO THE PATIENT:
Chronic Meningitis

TABLE 165-2 Infectious Causes of Chronic Meningitis
Causative Agent
CSF Formula
Common Bacterial Causes
Partially treated suppu- Mononuclear or mixed monorative meningitis
nuclear-polymorphonuclear
cells
Parameningeal
Mononuclear or mixed polyinfection
morphonuclear-mononuclear
cells

Helpful Diagnostic Tests

Risk Factors and Systemic Manifestations

CSF culture and Gram’s stain

History consistent with acute bacterial meningitis and incomplete treatment

Contrast-enhanced CT or MRI to detect parenchymal, subdural, epidural, or sinus infection

Mycobacterium
tuberculosis

Tuberculin skin test may be negative; AFB culture
of CSF (sputum, urine, gastric contents if indicated);
tuberculostearic acid detection in CSF; identify
tubercle bacillus on acid-fast stain of CSF or protein
pellicle; PCR
Serum Lyme antibody titer; Western blot confirmation; (patients with syphilis may have false-positive
Lyme titer)

Otitis media, pleuropulmonary infection, rightto-left cardiopulmonary shunt for brain abscess;
focal neurologic signs; neck, back, ear, or sinus
tenderness
Exposure history; previous tuberculous illness;
immunosuppressed, anti-TNF therapy or AIDS;
young children; fever, meningismus, night
sweats, miliary TB on x-ray or liver biopsy; stroke
due to arteritis
History of tick bite or appropriate exposure history; erythema chronicum migrans skin rash;
arthritis, radiculopathy, Bell’s palsy, meningoencephalitis–multiple sclerosis-like syndrome
Appropriate exposure history; HIV-seropositive
individuals at increased risk of aggressive infection; “dementia”; cerebral infarction due to
endarteritis

Mononuclear cells except
polymorphonuclear cells in
early infection (commonly
<500 WBC/μL); low CSF
glucose, high protein
Lyme disease
Mononuclear cells; elevated
(Bannwarth’s syndrome) protein
Borrelia
burgdorferi
Syphilis (secondary,
Mononuclear cells; elevated
tertiary) Treponema
protein
pallidum
Uncommon Bacterial Causes
Actinomyces
Polymorphonuclear cells
Nocardia

Brucella

Whipple’s disease
Tropheryma whipplei

CSF VDRL; serum VDRL (or RPR); fluorescent treponemal antibody-absorbed (FTA) or MHA-TP; serum
VDRL may be negative in tertiary syphilis

Anaerobic culture

Polymorphonuclear; occasion- Isolation may require weeks; weakly acid fast
ally mononuclear cells; often
low glucose
Mononuclear cells (rarely
CSF antibody detection; serum antibody detection
polymorphonuclear); elevated
protein; often low glucose
Mononuclear cells
Biopsy of small bowel or lymph node; CSF PCR for
T. whipplei; brain and meningeal biopsy (with PAS
stain and EM examination)
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The occurrence of chronic headache, hydrocephalus, cranial neuropathy, radiculopathy, and/or cognitive decline in a patient should
prompt consideration of a lumbar puncture for evidence of meningeal inflammation. On occasion, the diagnosis is made when an
imaging study (CT or MRI) shows contrast enhancement of the
meninges, which is always concerning with the exception of dural
enhancement after lumbar puncture, neurosurgical procedures, or
spontaneous CSF leakage. Once chronic meningitis is confirmed by
CSF examination, effort is focused on identifying the cause (Tables
165-2 and 165-3) by (1) further analysis of the CSF, (2) diagnosis of
an underlying systemic infection or noninfectious inflammatory condition, or (3) pathologic examination of meningeal biopsy specimens.

Two clinical forms of chronic meningitis exist. In the first, the
symptoms are chronic and persistent, whereas in the second there
are recurrent, discrete episodes of illness. In the latter group, all
symptoms, signs, and CSF parameters of meningeal inflammation
resolve completely between episodes without specific therapy. In
such patients, the likely etiologies include herpes simplex virus
(HSV) type 2; chemical meningitis due to episodic leakage from an
epidermoid tumor, craniopharyngioma, or cholesteatoma into CSF;
primary autoimmune inflammatory conditions, including VogtKoyanagi-Harada syndrome, Behçet’s syndrome, systemic lupus
erythematosus (SLE), and Mollaret’s meningitis; and drug hypersensitivity with repeated administration of the offending agent.
The epidemiologic history is of considerable importance
and may provide direction for selection of laboratory studies.
Pertinent features include a history of tuberculosis or exposure to
a likely case; past travel to areas endemic for fungal infections (the
San Joaquin Valley in California and southwestern states for coccidioidomycosis, midwestern states for histoplasmosis, southeastern states for blastomycosis); travel to the Mediterranean region
or ingestion of imported unpasteurized dairy products (Brucella);
time spent in wooded areas endemic for Lyme disease; exposure
to sexually transmitted disease (syphilis); exposure of an immunocompromised host to pigeons and their droppings (Cryptococcus);
gardening (Sporothrix schenckii); ingestion of poorly cooked meat
or contact with a household cat (Toxoplasma gondii); residence
in Thailand or Japan (Gnathostoma spinigerum), Latin America
(Paracoccidioides brasiliensis), or the South Pacific (Angiostrongylus
cantonensis); rural residence and raccoon exposure (Baylisascaris
procyonis); and residence in Latin America, the Philippines, or
Southeast Asia (Taenia solium/cysticercosis).
The presence of focal cerebral signs in a patient with chronic
meningitis suggests the possibility of a brain abscess or other

Parameningeal abscess or sinus tract (oral or
dental focus); pneumonitis
Associated brain abscess may be present

Intake of unpasteurized dairy products; exposure to goats, sheep, cows; fever, arthralgia,
myalgia, vertebral osteomyelitis
Diarrhea, weight loss, arthralgias, fever; dementia, ataxia, paresis, ophthalmoplegia, oculomasticatory myoclonus
(Continued )
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