abnormalities and elevated CSF pressure. In one study, adjunctive 1111
dexamethasone significantly enhanced the chances of survival among
persons >14 years of age but did not reduce the frequency of neurologic
sequelae. The dexamethasone schedule was (1) 0.4 mg/kg per day given
IV with tapering by 0.1 mg/kg per week until the fourth week, when
0.1 mg/kg per day was administered; followed by (2) 4 mg/d given by
mouth with tapering by 1 mg per week until the fourth week, when
1 mg/d was administered.
Tuberculoma, an uncommon manifestation of central nervous system TB, presents as one or more space-occupying lesions and usually
causes seizures and focal signs. CT or MRI reveals contrast-enhanced
ring lesions, but biopsy is necessary to establish the diagnosis.

Figure 202-10 CT scan demonstrating destruction of the right
pedicle of T10 due to Pott’s disease. The patient, a 70-year-old
Asian woman, presented with back pain and weight loss and had
biopsy-proven tuberculosis. (Courtesy of Charles L. Daley, MD, University
of California, San Francisco; with permission.)
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Tuberculosis

Tuberculous Meningitis and Tuberculoma TB of the central nervous system accounts for ~5% of extrapulmonary cases in the United States. It
is seen most often in young children but also develops in adults, especially those infected with HIV. Tuberculous meningitis results from
the hematogenous spread of primary or postprimary pulmonary TB
or from the rupture of a subependymal tubercle into the subarachnoid
space. In more than half of cases, evidence of old pulmonary lesions
or a miliary pattern is found on chest radiography. The disease often
presents subtly as headache and slight mental changes after a prodrome of weeks of low-grade fever, malaise, anorexia, and irritability.
If not recognized, tuberculous meningitis may evolve acutely with
severe headache, confusion, lethargy, altered sensorium, and neck
rigidity. Typically, the disease evolves over 1–2 weeks, a course longer
than that of bacterial meningitis. Because meningeal involvement is
pronounced at the base of the brain, paresis of cranial nerves (ocular
nerves in particular) is a frequent finding, and the involvement of
cerebral arteries may produce focal ischemia. The ultimate evolution
is toward coma, with hydrocephalus and intracranial hypertension.
Lumbar puncture is the cornerstone of diagnosis. In general, examination of cerebrospinal fluid (CSF) reveals a high leukocyte count (up
to 1000/μL), usually with a predominance of lymphocytes but sometimes with a predominance of neutrophils in the early stage; a protein
content of 1–8 g/L (100–800 mg/dL); and a low glucose concentration.
However, any of these three parameters can be within the normal
range. AFBs are infrequently seen on direct smear of CSF sediment,
and repeated lumbar punctures increase the yield. Culture of CSF is
diagnostic in up to 80% of cases and remains the gold standard. Realtime automated nucleic acid amplification (the Xpert MTB/RIF assay;
see “Nucleic Acid Amplification Technology,” below) has a sensitivity
of up to 80% and is the preferred initial diagnostic option. Treatment
should be initiated immediately upon a positive Xpert MTB/RIF result.
A negative result does not exclude a diagnosis of TB and requires
further diagnostic workup. Imaging studies (CT and MRI) may show
hydrocephalus and abnormal enhancement of basal cisterns or ependyma. If unrecognized, tuberculous meningitis is uniformly fatal. This
disease responds to chemotherapy; however, neurologic sequelae are
documented in 25% of treated cases, in most of which the diagnosis
has been delayed. Clinical trials have demonstrated that patients given
adjunctive glucocorticoids may experience faster resolution of CSF
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Although synovial fluid culture is positive in a high percentage of
cases, synovial biopsy and tissue culture may be necessary to establish
the diagnosis. Skeletal TB responds to chemotherapy, but severe cases
may require surgery.

Gastrointestinal TB Gastrointestinal TB is uncommon, making up
3.5% of extrapulmonary cases in the United States. Various pathogenetic mechanisms are involved: swallowing of sputum with direct
seeding, hematogenous spread, or (largely in developing areas) ingestion of milk from cows affected by bovine TB. Although any portion
of the gastrointestinal tract may be affected, the terminal ileum and
the cecum are the sites most commonly involved. Abdominal pain
(at times similar to that associated with appendicitis) and swelling,
obstruction, hematochezia, and a palpable mass in the abdomen are
common findings at presentation. Fever, weight loss, anorexia, and
night sweats are also common. With intestinal-wall involvement,
ulcerations and fistulae may simulate Crohn’s disease; the differential
diagnosis of this entity is always difficult. Anal fistulae should prompt
an evaluation for rectal TB. Because surgery is required in most cases,
the diagnosis can be established by histologic examination and culture
of specimens obtained intraoperatively.
Tuberculous peritonitis follows either the direct spread of tubercle
bacilli from ruptured lymph nodes and intraabdominal organs (e.g.,
genital TB in women) or hematogenous seeding. Nonspecific abdominal pain, fever, and ascites should raise the suspicion of tuberculous
peritonitis. The coexistence of cirrhosis (Chap. 363) in patients with
tuberculous peritonitis complicates the diagnosis. In tuberculous
peritonitis, paracentesis reveals an exudative fluid with a high protein
content and leukocytosis that is usually lymphocytic (although neutrophils occasionally predominate). The yield of direct smear and culture
is relatively low; culture of a large volume of ascitic fluid can increase
the yield, but peritoneal biopsy (with a specimen best obtained by
laparoscopy) is often needed to establish the diagnosis.
Pericardial TB (Tuberculous Pericarditis) Due either to direct extension
from adjacent mediastinal or hilar lymph nodes or to hematogenous
spread, pericardial TB has often been a disease of the elderly in countries with low TB prevalence. However, it also develops frequently in
HIV-infected patients. Case–fatality rates are as high as 40% in some
series. The onset may be subacute, although an acute presentation, with
dyspnea, fever, dull retrosternal pain, and a pericardial friction rub, is
possible. An effusion eventually develops in many cases; cardiovascular symptoms and signs of cardiac tamponade may ultimately appear
(Chap. 288). In the presence of effusion, TB must be suspected if the
patient belongs to a high-risk population (HIV-infected, originating in
a high-prevalence country); if there is evidence of previous TB in other
organs; or if echocardiography, CT, or MRI shows effusion and thickness across the pericardial space. A definitive diagnosis can be obtained
by pericardiocentesis under echocardiographic guidance. The pericardial fluid must be submitted for biochemical, cytologic, and microbiologic evaluation. The effusion is exudative in nature, with a high count of
lymphocytes and monocytes. Hemorrhagic effusion is common. Direct
smear examination is very rarely positive. Culture of pericardial fluid
reveals M. tuberculosis in up to two-thirds of cases, whereas pericardial
biopsy has a higher yield. High levels of ADA, lysozyme, and IFN-γ may
suggest a tuberculous etiology.
Without treatment, pericardial TB is usually fatal. Even with treatment, complications may develop, including chronic constrictive pericarditis with thickening of the pericardium, fibrosis, and sometimes
calcification, which may be visible on a chest radiograph. Systematic
reviews and meta-analyses show that adjunctive glucocorticoid treatment remains controversial, with no conclusive evidence of benefits
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