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A

19-YEAR-OLD young adult had a 3-month
history of body aches and a 1-month history of swelling of the left clavicle. He also
reported fever, cough, and night sweats.
The body aches included migratory pains
in his left clavicle, lower ribs, lower back, right ankle,
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and upper arms. On physical examination, tender, warm,
firm swelling of the left medial clavicle (Figure 1), right
posterior lateral malleolus, and proximal left fibula were
found. Findings from the remainder of the examination, including a slitlamp examination of the eyes, were
unremarkable. Three weeks later, he developed bilateral parotid swelling that felt woody to palpation. Chest
radiography findings were unremarkable except for
marked hilar adenopathy. Additional studies included a
technetium-Tc 99m bone scan (Figure 2) and computed tomography of the chest (Figure 3).
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Denouement and Discussion
Sarcoidosis With Bone Involvement
Figure 1. The left medial clavicular area appeared swollen.
Figure 2. A technetium Tc 99m bone scan showed multiple areas of
increased uptake in the ribs, thoracic and lumbar spine, left knee, left
clavicle, right ankle, and right shoulder.
Figure 3. Computed tomography of the chest revealed anterior mediastinal,
bilateral hilar, and azygoesophageal lymphadenopathy as well as thickened
interstitial markings and patchy ground glass opacity of the lung fields.

A

dditional laboratory examination results included a white blood cell count of 11.83109/L
with a differential count of 55% band forms; hemoglobin, 105 g/L; hypercalcuria, 260 mg/24 h; and an
elevated angiotensin-converting enzyme level, 94 U/L. A
bone marrow aspirate showed noncaseating granulomas on routine staining. Pulmonary function testing revealed moderately severe restrictive lung disease with a
diffusion impairment.
Sarcoidosis, a multisystem disease of unknown cause,
has a peak incidence between ages 20 and 40 years, but
it is not rare in adolescents. Kendig1 observed 2 age peaks,
1 in adolescence and 1 in young adulthood. Regional and
ethnic variations in incidence are marked; the incidence
ranges from 30 to 640 per 100 000 population, with the
highest incidence in the southeastern rural United States,
particularly among African Americans.2
CLINICAL MANIFESTATIONS

The diagnosis of sarcoidosis is most commonly made when
chest radiography, obtained for unrelated reasons or pulmonary symptoms, unexpectedly reveals hilar adenopathy. Patients in the pediatric age group are more likely than
adults to have multiple symptoms, signs, and abnormalities on laboratory studies, including cough (50%), fatigue (50%), bone and joint pain (45%), parotid enlargement (40%), fever (40%), hypercalcuria (80%),
hypergammaglobulinemia (90%), and restrictive impairment on pulmonary function testing (50%).3 Elevated serum levels of angiotensin-converting enzyme have been
reported in 80% of children with sarcoidosis.4 Noncaseating granulomas found in affected tissues are the hallmark of sarcoidosis but are not specific for the disease.
SKELETAL INVOLVEMENT
Musculoskeletal symptoms are common in sarcoidosis, but
bone involvement detected on radiography is reported to
be uncommon, affecting 1% to 13% of patients.5 The bones
of the hands and feet are the most common sites of detected
abnormalities.5 Bone involvement is reported to portend a
worse prognosis, with a mortality rate 4 times higher in pa-

tients who are detected to have abnormalities on bone radiography than in those with normal findings.4 Almost half
of patients have no signs or symptoms related to bone involvement despite the abnormal radiographic findings.4 Of
patients with symptomatic osseous sarcoidosis, the most
common site of involvement is the vertebrae, and the duration of illness before the onset of musculoskeletal symptoms is a year or less.6
Bone involvement is much more commonly detected with the use of bone scans than with routine radiography.7-10 Most patients with abnormalities detected by bone
scan have related symptoms. Bone scans may also detect
muscle involvement of sarcoidosis.11 Magnetic resonance
imaging may be even more sensitive in detecting bone involvement. Three children with fever of unknown origin
and leg pain who had normal findings on bone radiography and bone scans were found to have multifocal nodular lesions in their tibiae on magnetic resonance imaging.12
Bone involvement in sarcoidosis may be more common than
previously reported, particularly in patients with musculoskeletal symptoms. Bone scans and magnetic resonance
imaging may increase the likelihood of detecting bony abnormalities.
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