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Abstract
Childhood sarcoidosis is a rare granulomatous disorder that affects several systems including the lungs, skin, eyes, and bones.
On histopathology, non-caseating granuloma is the classic feature. We present a case of late childhood sarcoidosis of the skin,
lungs, and bones demonstrating granulomas with fibrinoid necrosis, making distinction from tuberculosis difficult.

Introduction
Sarcoidosis is a multisystem disease affecting most commonly the lungs [1], reticuloendothelial system, bones, and skin.
Childhood involvement is divided into early-onset sarcoidosis and late childhood sarcoidosis, which has a similar presentation
to the adult form. Diagnosis typically relies on the clinical picture, presence of non-caseating granulomas on histopathology,
and elimination of other granulomatous diseases; in 6-12% of adult cases, necrotizing granulomas are observed instead [2].
Owing to its rarity in the pediatric population, sarcoidosis is not readily suspected in children [3].
The patient we present highlights the diagnostic challenges in an adolescent with lung, bone, and skin sarcoidosis combined
with fibinoid necrosis, a condition rarely reported previously in children [4].

Case-report
A 13 year-old girl presented with necrotic and eroded nodules as well as violaceous plaques over the lower limbs (Figure 1). A
careful physical examination at that point revealed sausage-shaped fingers (Figure 2). She reported a 6-month history of fever,
weight loss of 6kg, splenomegaly, and diffuse lymphadenopathy treated with an anti-tubercular drug for 3 weeks at another
institution.

Figure1. Violaceous cutaneous nodules with erosion

Figure2. Dactylitis with sausage-shaped fingers

Laboratory evaluation revealed only a non-specific rise in acute phase reactants. c-ANCA and p-ANCA were negative. Chest
X-ray showed bilateral hilar lymphadenopathies, later confirmed by chest computed tomography. PPD (protein purified
derivative) was negative. X-rays of the hands showed cortical erosions with periosteal reaction and trabecular aspect of
metacarpal heads (Figure 3).
Skin biopsy showed a granuloma with eosinophilic fibrinoid necrosis (Figure 4) without obvious mycobacteria. There were no
Schauman or asteroid bodies.
PCR (polymerase chain reaction) for Mycobacterium tuberculosis as well as the highly sensitive hsp65 (heat shock protein 65)
PCR were negative. ACE (angiotensin converting enzyme) level was three times the normal.
Based on clinical and histological findings, the diagnosis of childhood sarcoidosis was established. Treatment with prednisone
1mg/kg/day for 6 weeks was very effective in promoting complete healing of the cutaneous lesions, dactylitis, and
adenopathies. Corticosteroid tapering was done over a period of 3 months without recurrence at 6-month follow-up.

Figure3. Trabecular aspect of 3rd and 4th metacarpophalangeal joints and cortical erosions of 3rd and 4th proximal interphalangeal joints.

Figure 4. Skin biopsy (hematoxylin-eosin) showing granuloma with fibrinoid necrosis and giant cells.

Discussion
Childhood sarcoidosis is a rare multisystem granulomatous disorder that can be a diagnostic challenge. It is rarely encountered
in the pediatric population and its incidence is uncertain (estimated to be 0.22–0.27/100,000 children per year in one study in
Denmark) [3]. The early-onset form begins in the first 5 years of life and manifests with arthritis, uveitis, and skin disease
rather than pulmonary symptoms. The late-onset form occurs between 10 and 15 years and resembles that of adulthood (lung
primarily, skin, reticuloendothelial).
Specific lesions containing granulomas manifest as plaques, papules, nodules, scars, ulcers, hypopigmented macules,
erythroderma, lupus pernio, and alopecia [5]. Non-specific manifestations are less frequent and present as erythema nodosum
[6], erythema multiforme, prurigo, calcifications, and nail clubbing. Plaques and annular lesions are more likely to be
associated with systemic manifestations [6], which is consistent with our patient.
Bone involvement affects around 5% (1-13%) of sarcoidosis patients [7]. When present, it indicates a more severe disease and
is usually associated with other localizations. Sites of predilection are the proximal and middle phalanges, but lesions of the
vertebrae, skull, ribs, nasal bones, and maxillae have been reported [9, 10, 11, 12]. Associated dactylitis, as in our patient, was
only present in 45% of patients with bone alteration on X-ray [8]. Bone lesions can be either lytic or sclerotic. Sclerotic lesions
are rare and usually target axial rather than peripheral bones [13]. They have only been described in black people [14]. Lytic
lesions are either cystic, permeative (tunnelling and remodelling of the cortical bone), or destructive [8]. The case presented
had typical lytic lesions of the middle phalanges.
No laboratory data confirms the diagnosis of sarcoidosis. Our patient had elevated serum ACE level. ACE is increased in more
than half of late-childhood sarcoidosis but this test lacks specificity [15] and is more useful for follow-up. Exhaled 8isoproptane, a marker of lipid peroxidation, has been used as a prognostic factor and to follow treatment response [16].
Chitotriosidase is a new serum marker that correlates with disease activity [17].
Non-caseating granulomas remain the key diagnostic element. Nonetheless, the absence of such granulomas does not rule out
sarcoidosis because limited amounts of fibrinoid necrosis are reported in 6-12% of adult cases [18]. Moreover, necrotizing
sarcoid granulomatosis is a condition considered as a variant of sarcoidosis in which fibrinoid necrosis is abundant and
associated granulomatous vasculitis is present [19]. The histopathological distinction between caseous and fibrinoid necrosis is
subtle. Therefore, ruling out other causes of granulomatous diseases (tuberculosis in our case) is crucial.
Spontaneous remission can frequently occur over the following 6 months [20]. Therefore, indications for starting treatment are
still controversial. Glucocorticoids are the mainstay of treatment in sarcoidosis [21]. Methotrexate [22] and cyclophosphamide
[23] are second-line treatments. Azathioprine and chlorambucil are more used as steroid-sparing agents [24]. Chloroquine is
particularly useful in cutaneous sarcoidosis [25]. Pentoxifylline is used for both pulmonary and extrapulmonary disease [26].
Limited experience exists with the use of cyclosporine [27] and thalidomide[28]. The newer anti-TNFα monoclonal antibodies

have been introduced. Infliximab is efficient in extrapulmonary sarcoidosis but equal to placebo in pulmonary sarcoidosis
according to 2 randomized controlled trials. Etanercept has no indications in pulmonary and ocular sarcoidosis [29].
Adalimumab was also used in sarcoidosis refractory to steroids, but with doubtful clinical significance [30]. Paradoxical cases
of sarcoidosis induced by monoclonal antibodies to TNF-alpha were reported [29]. A subset of sarcoidosis that is CD4+
lymphopenic and steroid and methotrexate resistant is particularly responsive to monoclonal antibodies [31].
This case of childhood sarcoidosis with the rare combination of mediastinal sarcoidosis, skin involvement, and dactylitis
stresses the importance of keeping sarcoidosis on the differential diagnosis of granulomatous diseases in children in the
presence of necrotizing granulomas.
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