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may be small, remain unnoticed, and resolve spontaneously or may be
sufficiently large to cause symptoms such as fever, pleuritic chest pain,
and dyspnea. Physical findings are those of pleural effusion: dullness to
percussion and absence of breath sounds. A chest radiograph reveals
the effusion and, in up to one-third of cases, also shows a parenchymal
lesion. Thoracentesis is required to ascertain the nature of the effusion and to differentiate it from manifestations of other etiologies. The
fluid is straw colored and at times hemorrhagic; it is an exudate with
a protein concentration >50% of that in serum (usually ~4–6 g/dL), a
normal to low glucose concentration, a pH of ~7.3 (occasionally <7.2),
and detectable white blood cells (usually 500–6000/μL). Neutrophils
may predominate in the early stage, but lymphocyte predominance is
the typical finding later. Mesothelial cells are generally rare or absent.
AFB are rarely seen on direct smear, and cultures often may be falsely
negative for M. tuberculosis; positive cultures are more common among
postprimary cases. Determination of the pleural concentration of adenosine deaminase (ADA) may be a useful screening test, and TB may be
excluded if the value is very low. Lysozyme is also present in the pleural
effusion. Measurement of IFN-γ, either directly or through stimulation
of sensitized T cells with mycobacterial antigens, can be helpful. Needle
biopsy of the pleura is often required for diagnosis and is recommended
over pleural fluid; it reveals granulomas and/or yields a positive culture
in up to 80% of cases. Pleural biopsy can yield a positive result in ~75%
of cases when real-time automated nucleic acid amplification is used
(the Xpert MTB/RIF assay [Cepheid, Sunnyvale, CA]; see “Nucleic
Acid Amplification Technology,” below), although pleural fluid testing
with this assay is not recommended because of low sensitivity. This
form of pleural TB responds rapidly to chemotherapy and may resolve
spontaneously. Concurrent glucocorticoid administration may reduce
the duration of fever and/or chest pain but is not of proven benefit.
Tuberculous empyema is a less common complication of pulmonary TB. It is usually the result of the rupture of a cavity, with spillage
of a large number of organisms into the pleural space. This process
may create a bronchopleural fistula with evident air in the pleural space. A chest radiograph shows hydropneumothorax with an
air-fluid level. The pleural fluid is purulent and thick and contains
large numbers of lymphocytes. Acid-fast smears and mycobacterial
cultures are often positive. Surgical drainage is usually required as an
adjunct to chemotherapy. Tuberculous empyema may result in severe
pleural fibrosis and restrictive lung disease. Removal of the thickened
visceral pleura (decortication) is occasionally necessary to improve
lung function.
TB of the Upper Airways Nearly always a complication of advanced cavitary pulmonary TB, TB of the upper airways may involve the larynx,
pharynx, and epiglottis. Symptoms include hoarseness, dysphonia, and
dysphagia in addition to chronic productive cough. Findings depend
on the site of involvement, and ulcerations may be seen on laryngoscopy. Acid-fast smear of the sputum is often positive, but biopsy may
be necessary in some cases to establish the diagnosis. Carcinoma of the
larynx may have similar features but is usually painless.
Genitourinary TB Genitourinary TB, which accounts for ~10–15%
of all extrapulmonary cases in the United States and elsewhere, may
involve any portion of the genitourinary tract. Local symptoms
predominate, and up to 75% of patients have chest radiographic
abnormalities suggesting previous or concomitant pulmonary disease. Urinary frequency, dysuria, nocturia, hematuria, and flank or
abdominal pain are common presentations. However, patients may be
asymptomatic and their disease discovered only after severe destructive lesions of the kidneys have developed. Urinalysis gives abnormal
results in 90% of cases, revealing pyuria and hematuria. The documentation of culture-negative pyuria in acidic urine should raise the
suspicion of TB. IV pyelography, abdominal computed tomography
(CT), or magnetic resonance imaging (MRI) (Fig. 202-9) may show
deformities and obstructions; calcifications and ureteral strictures
are suggestive findings. Culture of three morning urine specimens
yields a definitive diagnosis in nearly 90% of cases. Severe ureteral
strictures may lead to hydronephrosis and renal damage. Genital TB is
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Figure 202-9 MRI of culture-confirmed renal tuberculosis. T2-weighted
coronary plane: coronal sections showing several renal lesions in both
the cortical and the medullary tissues of the right kidney. (Courtesy
of Dr. Alberto Matteelli, Department of Infectious Diseases, University of
Brescia, Italy; with permission.)

diagnosed more commonly in female than in male patients. In female
patients, it affects the fallopian tubes and the endometrium and may
cause infertility, pelvic pain, and menstrual abnormalities. Diagnosis
requires biopsy or culture of specimens obtained by dilation and curettage. In male patients, genital TB preferentially affects the epididymis,
producing a slightly tender mass that may drain externally through
a fistulous tract; orchitis and prostatitis may also develop. In almost
half of cases of genitourinary TB, urinary tract disease is also present.
Genitourinary TB responds well to chemotherapy.
Skeletal TB In the United States, TB of the bones and joints is responsible for ~10% of extrapulmonary cases. In bone and joint disease,
pathogenesis is related to reactivation of hematogenous foci or to
spread from adjacent paravertebral lymph nodes. Weight-bearing
joints (the spine in 40% of cases, the hips in 13%, and the knees in
10%) are most commonly affected. Spinal TB (Pott’s disease or tuberculous spondylitis; Fig. 202-10) often involves two or more adjacent
vertebral bodies. Whereas the upper thoracic spine is the most common site of spinal TB in children, the lower thoracic and upper lumbar
vertebrae are usually affected in adults. From the anterior superior
or inferior angle of the vertebral body, the lesion slowly reaches the
adjacent body, later affecting the intervertebral disk. With advanced
disease, collapse of vertebral bodies results in kyphosis (gibbus). A
paravertebral “cold” abscess may also form. In the upper spine, this
abscess may track to and penetrate the chest wall, presenting as a soft
tissue mass; in the lower spine, it may reach the inguinal ligaments or
present as a psoas abscess. CT or MRI reveals the characteristic lesion
and suggests its etiology. The differential diagnosis includes tumors
and other infections. Pyogenic bacterial osteomyelitis, in particular,
involves the disk very early and produces rapid sclerosis. Aspiration
of the abscess or bone biopsy confirms the tuberculous etiology, as
cultures are usually positive and histologic findings highly typical.
A catastrophic complication of Pott’s disease is paraplegia, which is
usually due to an abscess or a lesion compressing the spinal cord.
Paraparesis due to a large abscess is a medical emergency and requires
rapid drainage. TB of the hip joints, usually involving the head of the
femur, causes pain; TB of the knee produces pain and swelling. If the
disease goes unrecognized, the joints may be destroyed. Diagnosis
requires examination of the synovial fluid, which is thick in appearance, with a high protein concentration and a variable cell count.
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