subsequently lead to massive bleeding. In addition, the use of immu- 2209
nosuppressive agents can increase the incidence of serious infections.

LABORATORY FINDINGS

MUSCULOSKELETAL SYSTEM
Direct granulomatous involvement of bone and muscle can be documented by radiography (x-ray, MRI, PET scan [Fig. 390-7], or gallium
scan) or confirmed by biopsy in about 10% of sarcoidosis patients.
However, a larger percentage of sarcoidosis patients complain of myalgias and arthralgias. These complaints are similar to those reported by
patients with other inflammatory diseases, including chronic infections such as mononucleosis. Fatigue associated with sarcoidosis may
be overwhelming for many patients. Recent studies have demonstrated
a link between fatigue and small peripheral nerve fiber disease in
sarcoidosis.
OTHER ORGAN INVOLVEMENT
Although sarcoidosis can affect any organ of the body, rarely does it
involve the breast, testes, ovary, or stomach. Because of the rarity of
involvement, a mass in one of these areas requires a biopsy to rule
out other diseases including cancer. For example, in a study of breast
problems in female sarcoidosis patients, a breast lesion was more likely
to be a granuloma from sarcoidosis than from breast cancer. However,
findings on the physical examination or mammogram cannot reliably
differentiate between these lesions. More importantly, as women with
sarcoidosis age, breast cancer becomes more common. Therefore, it
is recommended that routine screening including mammography be
performed along with other imaging studies (ultrasound, MRI) or
biopsy as clinically indicated.
COMPLICATIONS
Sarcoidosis is usually a self-limited, non-life-threatening disease.
However, organ-threatening disease can occur. These complications
can include blindness, paraplegia, or renal failure. Death from sarcoidosis occurs in about 5% of patients seen in sarcoidosis referral clinics.
The usual causes of death related to sarcoidosis are from lung, cardiac,
neurologic, or liver involvement. In respiratory failure, an elevation
of the right atrial pressure is a poor prognostic finding. Lung complications can also include infections such as mycetoma, which can
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Figure 390-7 Positron emission tomography and computed
tomography scan merged demonstrating increased activity in
spleen, ribs, and spine of patient with sarcoidosis.

The chest roentgenogram remains the most commonly used tool to
assess lung involvement in sarcoidosis. As noted above, the chest
roentgenogram classifies involvement into four stages, with stages 1
and 2 having hilar and paratracheal adenopathy. The CT scan has been
used increasingly in evaluating interstitial lung disease. In sarcoidosis,
the presence of adenopathy and a nodular infiltrate is not specific for
sarcoidosis. Adenopathy up to 2 cm can be seen in other inflammatory
lung diseases such as idiopathic pulmonary fibrosis. However, adenopathy >2 cm in the short axis supports the diagnosis of sarcoidosis over
other interstitial lung diseases.
The PET scan has increasingly replaced gallium-67 scanning to
identify areas of granulomatous disease in the chest and other parts of
the body (Fig. 390-7). Both tests can be used to identify potential areas
for biopsy. Cardiac PET scanning has also proved useful in assessing
cardiac sarcoidosis. The identification of hypermetabolic activity may
be due to the granulomas from sarcoidosis and not to disseminated
malignancy.
MRI has also proved useful in the assessment of extrapulmonary
sarcoidosis. Gadolinium enhancement has been demonstrated in areas
of inflammation in the brain, heart, and bone. MRI scans may detect
asymptomatic lesions. Like PET scan, MRI changes appear similar to
those seen with malignancy and infection. In some cases, biopsy may
be necessary to determine the cause of the radiologic abnormality.
Serum levels of angiotensin-converting enzyme (ACE) can be helpful in the diagnosis of sarcoidosis. However, the test has somewhat low
sensitivity and specificity. Elevated levels of ACE are reported in 60%
of patients with acute disease and only 20% of patients with chronic
disease. Although there are several causes for mild elevation of ACE,
including diabetes, elevations of >50% of the upper limit of normal are
seen in only a few conditions including sarcoidosis, leprosy, Gaucher’s
disease, hyperthyroidism, and disseminated granulomatous infections
such as miliary tuberculosis. Because the ACE level is determined by a
biologic assay, the concurrent use of an ACE inhibitor such as lisinopril will lead to a very low ACE level.

DIAGNOSIS
The diagnosis of sarcoidosis requires both compatible clinical features
and pathologic findings. Because the cause of sarcoidosis remains elusive, the diagnosis cannot be made with 100% certainty. Nevertheless,
the diagnosis can be made with reasonable certainty based on history
and physical features along with laboratory and pathologic findings.
Patients are usually evaluated for possible sarcoidosis based on two
scenarios (Fig. 390-8). In the first scenario, a patient may undergo a
biopsy revealing a noncaseating granuloma in either a pulmonary or
an extrapulmonary organ. If the clinical presentation is consistent with
sarcoidosis and there is no alternative cause for the granulomas identified, then the patient is felt to have sarcoidosis.
In the second scenario, signs or symptoms suggesting sarcoidosis
such as the presence of bilateral adenopathy may be present in an
otherwise asymptomatic patient or a patient with uveitis or a rash consistent with sarcoidosis. At this point, a diagnostic procedure should be
performed. For the patient with a compatible skin lesion, a skin biopsy
should be considered. Other biopsies to consider could include liver,
extrathoracic lymph node, or muscle. In some cases, a biopsy of the
affected organ may not be easy to perform (such as a brain or spinal
cord lesion). In other cases, such as an endomyocardial biopsy, the
likelihood of a positive biopsy is low. Because of the high rate of pulmonary involvement in these cases, the lung may be easier to approach
by bronchoscopy. During the bronchoscopy, a transbronchial biopsy,
bronchial biopsy, or transbronchial needle aspirate can be performed.
The endobronchial ultrasonography-guided (EBUS) transbronchial
needle aspirate can assist in diagnosing sarcoidosis in patients with
mediastinal adenopathy (stage 1 or 2 radiographic pulmonary disease),
whereas transbronchial biopsy has a higher diagnostic yield for those
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