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Abstract 
Autoimmune connective tissue diseases are chronic 
inflammatory disorders associated with complex genetic 
and environmental interplay resulting in a variety of 
cutaneous and systemic manifestations. Pediatric onset 
of these disorders carries a unique diagnostic pressure 
for the clinician due to the potential years of disease 
burden and complications. Mortality and morbidity from 
these disorders has fallen dramatically over the past 
fifty years due to increasing awareness of these disease 
sequelae and utilization of systemic treatment modalities 
when necessary. This review highlights the clinical 

features that are unique to pediatric presentations of 
lupus erythematosus, juvenile idiopathic arthritis, juvenile 
dermatomyositis, juvenile onset systemic sclerosis 
and morphea. Each of these disorders has a distinct 
appearance corresponding to a particular cutaneous and 
systemic clinical course and prognosis. Awareness of 
the associated potential systemic complications can also 
alert the clinician to make astute management decisions 
when confronted with a probable rheumatologic case. 
Cutaneous symptoms may predate onset of systemic 
symptoms and by keeping the rheumatologic differential 
diagnoses in mind, the dermatologist can play a key role 
in potentially offsetting autoimmune disease burden in 
children.
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Core tip: Early recognition of cutaneous manifestations 
of connective tissue disease can positively impact disease 
course. This review summarizes key cutaneous findings 
of some of the more common pediatric autoimmune 
connective tissue disorders, including lupus erythematosus, 
neonatal lupus, juvenile idiopathic arthritis, juvenile 
dermatomyositis, systemic sclerosis, and morphea.  
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INTRODUCTION
Autoimmune connective tissue diseases are complex 
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multisystem disorders. These disorders are associated 
with genetic and environmental factors, triggering 
intricate interactions between inflammatory cell 
responses and mediators, ultimately resulting in clinical 
manifestations. Dermatologists have the unique 
opportunity to diagnose some of these autoimmune 
disorders based on cutaneous findings which may 
predate systemic symptoms. The patient then benefits 
from close surveillance for complications and related 
conditions. Early recognition is of particular importance 
in the pediatric population as prompt intervention can 
often positively impact disease course. 

The purpose of this review is to highlight the 
cutaneous manifestations of several of the more 
common pediatric autoimmune connective tissue 
diseases, including lupus erythematosus, juvenile 
idiopathic arthritis (JIA), juvenile dermatomyositis, 
systemic sclerosis, and morphea. We describe the 
disease course, highlighting the unique aspects of the 
pediatric presentation, potential complications seen 
in these disorders, key dermatologic and serologic 
findings, and offer a brief review of management 
options. 

LUPUS ERYTHEMATOSUS
Lupus erythematosus (LE) was initially described as 
a disorder limited to the skin by Cazenave in 1851[1] 
Subsequently, Kaposi clarified the skin findings as one 
component of a disease that can potentially affect 
multiple organs, hence coining the term systemic 
lupus erythematosus (SLE)[2]. Today, cutaneous lupus 
erythematous (CLE) is considered a subset of SLE 
and is further sub-characterized based on the various 
cutaneous morphologies that are observed. Cutaneous 
LE is 2-4 times more common than SLE in the pediatric 
and adult populations[3,4]. Recognition of CLE is 
essential as a subset of patients, particularly pediatric 
patients, may have or develop systemic involvement. 

SLE is a chronic autoimmune disorder that can affect 
multiple systems including the skin, joints, kidneys, 
heart and central nervous system and therefore 
can incur significant morbidity. More recently, it has 
been reported that patients are also at increased risk 
for atherosclerosis[5]. The pathogenesis is complex, 
involving genetic predisposition as well as environmental 
triggers, particularly medications and ultraviolet (UV) 
radiation exposure. Furthermore, UV radiation has been 
implicated in triggering and exacerbating cutaneous 
LE[6,7]. About 80% of patients with SLE will display 
cutaneous involvement at some time during the disease 
course, with up to 60% for whom it is the presenting 
symptom[8,9]. Although the majority of patients are adult 
women within their childbearing years, approximately 
20% of patients are diagnosed prior to the age of 16 
years of age[10]. Pediatric onset SLE is a special subset of 
this disease and portends a more severe and aggressive 
disease course, particularly among non-Caucasian 
patients[11-13]. Approximately 50 years ago, pediatric 

onset SLE was associated with a 100% mortality 
rate. However, with the utilization of more aggressive 
therapy, pediatric patients currently have been able 
to achieve survival rates > 90% with systemic anti-
inflammatory medications to restrain and manage 
immune dysregulation[14]. Underscoring the severity 
seen in the pediatric population, systemic medications 
are used almost 4 times more frequently than in the 
adult populations[9,15,16].

Diagnosis of SLE was recently updated in 2012 
by the Systemic Lupus International Collaborating 
clinics[17]. Eleven clinical and 6 immunologic criteria 
were identified and currently the diagnosis of SLE 
requires fulfillment of at least 4 criteria, with at least 
1 from either category (Table 1). These criteria would 
allow for a diagnosis of SLE based on skin findings 
alone (acute cutaneous lupus, chronic cutaneous 
lupus, oral or nasal ulcers and non-scarring alopecia) 
in the setting of positive serologic markers. Early 
diagnosis is imperative to minimize potential end organ 
damage[18]. This is particularly critical for pediatric 
patients as this group is more likely to have associated 
renal and neurologic disease[9]. Serology can be helpful 
in predicting disease course. In pediatric patients, anti-
dsDNA, anti-ribosomal P and anti-histone antibodies 
are more frequently seen. Anti-dsDNA autoantibodies 
are associated with significant renal disease while the 
presence of anti-ribosomal P autoantibodies appears to 
be inversely correlated with kidney involvement[19]. The 
presence of antiphospholipid antibodies is generally 
associated with a poorer prognosis[20]. 

Cutaneous lupus erythematosus can be categorized 
into three major forms which are described as acute, 
subacute CLE (SCLE) and chronic cutaneous lupus[21]. 
Within the chronic category, several subtypes are 
included: discoid lupus erythematosus (DLE), lupus 
erythematosus tumidus (tumid lupus), lupus panniculitis, 
and chilblain lupus erythematosus. Importantly, the 
three major types of cutaneous lupus are not mutually 
exclusive and more than one subtype of cutaneous 
disease may occur in the same person[22]. 

Acute cutaneous lupus is commonly associated 
with active SLE and can be further categorized into 
localized and generalized forms[3]. The classic localized 
form manifests as what is known as the “malar rash” 
extending over the nasal bridge with sparing of the 
nasolabial folds. This finding can be as subtle as 
mild erythema, or more pronounced with features 
of intense edema and scaling (Figure 1). This finding 
may last from a few hours to several weeks. A malar 
rash is associated with the onset of SLE in 61% of 
pediatric cases[8]. The malar rash may be misdiagnosed 
as seborrheic dermatitis, rosacea, parvovirus B19 
infection, sunburn or other facial dermatoses[23]. The 
generalized form of acute cutaneous lupus is rare and 
appears as widespread symmetric erythematous macules 
and papules on the torso and extremities, sometimes 
associated with pruritus[3] (Figure 2). Involvement 
of the dorsal hands can provide diagnostic clues. 
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Table 1  Cutaneous findings, diagnostic criteria, and treatments for juvenile systemic connective tissue disease

Disease Cutaneous findings Diagnostic criteria Treatment

Lupus 
erythematosus

Acute cutaneous lupus
  Malar rash
  Generalized erythematous macules and  
  papules, sparing the knuckles on dorsal hands
  Mucosal ulcerations
  Bullous lupus 
Subacute cutaneous lupus
  Photodistributed annular eczematous or 
  psoriasiform plaques
Chronic cutaneous lupus
  Discoid lupus
  Lupus panniculitis
  Chilblain lupus
  Tumid lupus

Systemic lupus erythematous requires fulfillment 
of ≥ 4 criteria with at least 1 criterion from either 
category:

Mild skin-limited disease
  Photoprotection
  Topical corticosteroids
  Calcineurin inhibitors
  Hydroxychloroquine
Refractory skin disease and 
systemic disease
  Hydroxychloroquine
  Systemic corticosteroids
  Methotrexate
  Dapsone (bullous lupus)
  Other steroid sparing immune 
  modulators

Clinical criteria
  Acute cutaneous lupus
  Chronic cutaneous lupus
  Oral ulcers
  Nonscarring alopecia
  Synovitis
  Serositis
  Renal disease
  Neurologic disease
  Hemolytic anemia
  Leukopenia
  Thrombocytopenia

Immunologic criteria
  ANA
  Anti-dsDNA
  Anti-Smith
  Anti-phospholipid 
  antibody
  Low complement
  Direct Coombs’ test

Systemic 
juvenile 
idiopathic 
arthritis

Transient salmon-pink macules and edematous 
papules
Flagellate erythema

Onset before 16 yr of age, ≥ 6 wk of arthritis, ≥ 

2 wk of fever
At least one of the following:
  Evanescent eruption
  Generalized lymphadenopathy
  Splenomegaly
  Serositis

Systemic corticosteroids
Methotrexate
Biologic agents
Supportive symptomatic 
measures for skin manifestations

Juvenile 
dermatomyositis

Gottron’s papules–lichenoid papules overlying 
phalangeal joints, elbows, knees
Heliotrope rash of eyelids
Poikiloderma of upper back and chest
Hyperkeratosis and fissuring of fingertips
Mucosal ulcers
Gingival telangiectasia
Calcinosis cutis

Fulfillment of all five criteria:
  Symmetric proximal muscle weakness
  Elevated skeletal muscle enzymes
  Electromyography changes1

  Muscle biopsy abnormalities1

  Characteristic skin findings

Photoprotection
Hydroxychloroquine
Systemic corticosteroids
Methotrexate
IVIG
Other steroid sparing immune 
modulators

Juvenile onset 
systemic 
sclerosis

Limited
  Sclerosis limited to distal extremities and face
  CREST (calcinosis, Raynaud’s phenomenon, 
  esophageal dysmotility, sclerodactyly and 
  telangiectasias)
Diffuse
  Diffuse sclerosis

Skin sclerosis and ≥ 2 of the following: Avoidance of vasospasm 
triggers 
Methotrexate
Physiotherapy
Other immune modulators

Sclerodactyly
Raynaud’s phenomenon
Nailfold capillary 
abnormalities
Digital tip ulcers
Dysphagia
Gastroesophageal reflux
Neuropathy
Carpal tunnel syndrome
Tendon friction rubs
Arthritis
Myositis

Arrhythmias
Heart failure
Renal crisis
New-onset arterial 
hypertension 
Pulmonary fibrosis
Decreased DLCO
Pulmonary arterial 
hypertension
Antinuclear 
antibodies
SSc-selective 
autoantibodies 

Morphea Linear
  Linear erythematous indurated plaques
  En coup de sabre–indurates plaques affecting 
  forehead and scalp
  Parry Romberg–indurated plaques of the face 
  with ipsilateral facial atrophy
Circumscribed
  Isolated indurated plaques
Generalized
  4 or more circumscribed type plaques that are 
  larger than 3 cm in diameter
  Involving at least 2/7 anatomic sites: head-
  neck, right upper extremity, left upper 
  extremity, right lower extremity, left lower 
  extremity, anterior trunk or posterior trunk
Pansclerotic
  Diffuse involvement of the limbs, trunk, face 
  and scalp with fixation of underlying structures
Mixed
  2 or more different types of morphea present

No sclerosis of internal organs, except for rare 
involvement of underlying fascia, muscle and 
bone

Topical corticosteroids
Calcipotriene
UVA1 phototherapy
Severe or critical location of 
lesions
  Systemic corticosteroids
  Methotrexate

1These tests are typically not done in children and have been clinically replaced with MRI evidence of muscle inflammation and autoantibodies compatible 
with juvenile dermatomyositis.
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The lesions of SCLE tend to demonstrate an annular 
configuration, often with raised red borders, and 
manifesting eczematous to psoriasiform epidermal 
features. Due to the superficial location of the in-
flammation, these lesions rarely result in scarring. 
Interestingly, the midface skin is usually spared, with 
more frequent involvement of the sides of the face, 
upper trunk and extensor aspects of the arms; lip 
involvement has also been described[25]. The differential 
diagnosis of SCLE in children includes urticaria, ecz-
ematous dermatitis and erythema multiforme. Anti-Ro 
and La autoantibodies are often associated with SCLE, 
and subsequently patients may also have dry eye and 
dry mouth symptoms and organ involvement consistent 
with Sjogren’s syndrome[22].

Chronic cutaneous lupus is the most common 
subtype of cutaneous LE among pediatric patients, 
specifically the morphology known as discoid DLE. 
Children with DLE have an increased risk of developing 
SLE as compared to adults, with approximately 
23%-26% developing SLE, vs 5%-20% of adults[30,31]. 
Discoid LE is most often localized to the face, scalp and 
ears as it preferentially appears on sun-exposed areas 
and is found to be exacerbated by UV radiation[4,24]. 
A generalized form of DLE has been described where 
there is widespread distribution including mucosal 
surfaces. The latter presentation is associated with 
a higher rate of progression to SLE[4,6]. The lesions 
are typically round to annular, slightly indurated, 
erythematous to violaceous plaques with adherent 
scale, often with follicular plugging which is described 
as “carpet tack-like.” Older lesions will demonstrate 
atrophy, dyspigmentation resulting in scarring, 
and alopecia in hair bearing areas (Figure 4). Lip 
involvement can be present with lesions blurring 
the sharp vermillion border[25]. Linear presentations 
following the lines of Blaschko have also been described 
in children[32,33]. Squamous cell carcinoma has been 
reported in longstanding lesions of DLE[34].

Other subtypes of chronic cutaneous lupus include 
lupus panniculitis, chilblain lupus erythematosus and 

Erythematous plaques characteristically involve the 
skin between the joints more than the skin overlying 
the knuckles. Cuticle overgrowth and dilated cutaneous 
blood vessels may be seen underlying the proximal nail 
fold (Figure 3). Mucosal involvement in acute cutaneous 
lupus manifests as mucosal ulcerations, gingivitis, or 
silvery white changes on the vermilion border, gingiva, 
buccal and nasal mucosa.  These findings may be seen 
in 3% of patients with cutaneous LE and up to 30% of 
pediatric patients with SLE[24]. Mucosal findings may 
be severe in acute SLE flares and have even been 
mistaken for drug-induced toxic epidermal necrolysis[25]. 
A rare, but distinctive, variant of acute CLE is bullous 
lupus erythematosus. This condition is characterized 
by localized or generalized tense subepidermal vesicles 
and bullae arising on normal or erythematous skin. The 
bullae herald the presence of circulating auto-antibodies 
to collagen Ⅶ[26]. Sun-exposed sites of the trunk, limbs 
and face are particularly affected; small blisters along 
the vermillion border of the lips can be seen in up to 
30% of cases[27,28].

SCLE is typically limited to sun-exposed skin. This 
form of cutaneous lupus is the least common type 
presenting in the pediatric population, however when 
present, is more frequently associated with systemic 
disease as compared to the adult population[22,29]. 

83

Figure 1  Acute cutaneous lupus erythematosus. The facial erythema on 
the malar cheeks appears as erythematous plaques with scale. There is distinct 
sparing of the nasolabial folds.

Figure 2  Acute cutaneous lupus erythematosus. Pink edematous papules 
on the extremities.

Figure 3  Acute cutaneous lupus erythematosus on the dorsal hands. Note 
the erythematous edematous papules coalescing into plaques on the dorsal 
fingers with sparing of the phalangeal joints. Note the dilated cutaneous vessels 
under the proximal nail fold particularly of the index finger.

Yun D et al . Pediatric connective tissue disease review
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tumid lupus, all of which are rare in children.  Lupus 
panniculitis results in firm subcutaneous nodules and 
can present in association with DLE. Lesions tend to 
involve areas of increased fat deposition such as the 
chest, upper arms and thighs and sometimes in areas 
where patients report a history of trauma[3,28]. Lupus 
panniculitis can last for many years, and due to the 
deep nature of the inflammation, the lesions can leave 
disfiguring atrophic scars. Chilblain lupus appears as 
painful, itchy, violaceous papules, plaques, or erosions 
on cold-exposed surfaces such as the tips of the 
digits (Figure 5). This finding represents cold-induced 
vasospasm of the hands and feet and may even 
resemble frostbite. Twenty percent of adult patients 
with chilblain lupus are reported to evolve into SLE[35]. 
A dominantly inherited familial form of chilblain lupus 
erythematosus has been described due to a mutation 
in TREX1[36]. Tumid lupus presents as red to purple 
edematous plaques without epidermal change that 
remain fixed in shape, often in a polycyclic pattern, on 
sun exposed sites. These lesions tend to heal without 
scarring.

The major histologic findings associated with most 
forms of cutaneous lupus erythematosus include 
basement membrane thickening in the setting of an 
interface lymphohistiocytic infiltrate and increased 
dermal mucin deposition[37]. In acute cutaneous lupus 

the dermal infiltrate can be subtle, while in SCLE 
there can be significantly more superficial dermal 
involvement. In DLE lesions, liquefactive degeneration 
of the basal layer with lymphohistiocytic involvement 
of periadnexal structures, follicular plugging and 
fibrosis is notable. Lupus panniculitis exhibits lobular 
infiltrates within the subcutaneous fat. In contrast, 
lupus tumidus will not exhibit the epidermal changes, 
but demonstrates notably increased dermal mucin 
deposition. Direct immunofluorescence of lesional and 
nonlesional skin in the setting of LE will typically exhibit 
a granular deposition of IgG and/or IgM along the 
dermal epidermal junction and around hair follicles[37]. 

Special mention needs to be made of non-specific 
skin findings observed in LE patients. These findings 
may be suggestive of SLE and when they coincide with 
systemic symptoms suggestive of SLE, such as joint 
pain, the physician must be alert for additional signs of 
lupus (Table 2). The most common non-specific findings 
are those representing cutaneous vascular disease 
such as Raynaud phenomenon, livedo reticularis, and 
cutaneous vasculitis. Other nonspecific findings which 
may be associated with SLE include urticaria, erythema 
multiforme, and nonscarring alopecia. 

The management of pediatric cutaneous LE is 
dependent on extent of disease. In general, patients 
should be advised to avoid the sun as much as possible 
and to employ UV protection at all times.  If the disease 
is localized, treatment with topical corticosteroids or 
calcineurin inhibitors may be adequate; however, the 
routine use of hydroxychloroquine in all LE patients, 
including those with skin-limited disease, is becoming 
more strongly favored. Hydroxychloroquine has been 
shown to increase survival and lengthen remission 
in adults and to specifically reduce the prevalence 
of renal disease[3,38,39]. Refractory cutaneous disease 
may require additional antimalarial agents, systemic 
corticosteroids, and steroid sparing agents such as 
methotrexate and mycophenolate mofetil[3].

NEONATAL LUPUS
Neonatal lupus is a passively acquired autoimmune 
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Figure 4  Discoid lupus erythematosus. These lesions will typically favor the head and neck. A: Earlier lesions can present as erythematous papules and annular 
plaques with scaling; B: This patient had more chronic lesions involving her cheek, nose, chin and conchal bowl with significant dyspigmentation; C: Widespread 
symmetric involvement can be seen in generalized discoid lupus.

A B C

Figure 5  Chilblain lupus erythematosus. Violaceous plaques with overlying 
scale on the distal toes.

Yun D et al . Pediatric connective tissue disease review
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disorder of neonates born to mothers with circulating 
connective tissue autoantibodies Ro, La, and less commonly, 
U1-ribonucleoprotein[40]. Approximately 50% of mothers 
are asymptomatic at the time of the infant’s diagnosis, 
therefore diagnosis in the child can alert the clinician to 
recommend connective tissue disease evaluation for the 
mother[40]. The data suggests that approximately 50% of 
mothers who are asymptomatic at the time of their child’
s diagnosis will develop symptoms of connective tissue 
disease within 3 years[41,42]. Only 10% of these women 
will meet full criteria for SLE within 6 years of follow 
up[42]. Cutaneous lesions of neonatal LE are transient. 
Cutaneous manifestations typically resolve within 6-8 mo 
after birth, as maternal autoantibodies disappear from 
the infant’s circulation[42,43]. The gravest complication of 
neonatal lupus is cardiac conduction abnormalities which 
are typically permanent. Conduction abnormalities occur 
in 15%-30% of cases[42]. The developing fetal heart 
undergoes a complex pattern of growth, programmed 
apoptosis and folding, during which Ro and La antigens 
are expressed on fetal myocytes. These myocytes 
are targeted by the maternal autoantibodies causing 
scarring within the fetal conduction pathway and 
resulting in dysrhythmias and/or complete heart blocks 
without structural anomalies. Almost all patients with 
this complication will require a pacemaker at some 
point in their life[42]. Other potential complications of 
neonatal lupus include liver involvement with conjugated 
hyperbilirubinemia, splenomegaly, hematologic 
abnormalities, hydrocephalus, hemorrhagic strokes and 
seizures[42,44,45].

Cutaneous features of neonatal lupus typically 
appear at a mean of 6 wk after birth, though it can 
be present at the time of delivery in some cases[46,47].  
The classic facial lesions are erythematous annular 
and polycyclic plaques with or without scale located on 
the scalp and periocular region of the face. Confluent 
erythematous papules or even pustules are also seen[44]. 
The pattern noted on the face is often referred to as “owl 

like” or “raccoon like” (Figure 6). Annular plaques may 
also be found on the trunk and extremities and in the 
groin region, thus involving non-sun-exposed sites[47,48]. 
Many lesions resolve without sequelae over a mean 
duration of 17 wk, however approximately 25% can 
leave residual dyspigmentation, persistent telangiectasia 
and atrophic scarring of the affected areas. It is unclear 
if treatment with topical steroids prevents lingering skin 
findings. Strict UV protection is recommended as it is 
in all forms of CLE[47]. All patients with neonatal lupus 
should be followed regularly as long term follow up 
studies have reported cases of autoimmune thyroiditis, 
type 1 diabetes mellitus and JIA. To date, there have 
been no reports of cases of SLE, dermatomyositis 
(DMS), or systemic sclerosis in patients with a history of 
neonatal lupus[47,49].

SYSTEMIC JIA
JIA is a term that refers to a group of six chronic 
arthritides in children less than 16 years of age. Of these 
six subtypes, only two are associated with cutaneous 
findings, systemic onset arthritis and psoriatic arthritis. 
Due to the connective tissue disease focus of this review, 
skin manifestations of psoriatic arthritis will not be 
discussed here. Systemic JIA is considered a subset of JIA 
and is a diagnosis of exclusion defined as arthritis with, 
or preceded by, daily fevers of at least 2 wk duration in 
the setting of specific systemic signs of inflammation 
(Table 1). Cutaneous findings are found in 25%-50% 
of patients and may precede fevers, arthritis or organ 
involvement by several years[24]. Pathophysiology of this 
disease remains obscure, and current theories point 
to an autoinflammatory etiology. A genetic component 
has been identified as subgroups of patients have been 
identified to have mutations in MEFV and LACC1[50,51].

Joint involvement will result in severe, recalcitrant 
and destructive progressive polyarticular disease in 
50% of patients. Other complications of systemic JIA 
include serositis, uveitis, hepatosplenomegaly, pleuritis, 
and pericarditis. A particularly severe complication is 
macrophage activation syndrome which can be life 
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Table 2  Nonspecific cutaneous findings suggestive of systemic 
lupus erythematosus (modified from Bolognia)[1]

Diffuse non-scarring alopecia
Raynaud’s phenomenon
Nailfold telangiectasia and erythema
Vasculitis
  Urticarial vasculitis
  Small vessel vasculitis (e.g., palpable purpura)
  Polyarteritis nodosa-like lesions
  Ulcerations
Cutaneous signs of antiphospholipid syndrome
  Livedo reticularis
  Ulcerations
  Acrocyanosis
  Atrophie blanche-like lesions
  Degos’-like lesions
Livedoid vasculopathy
Palmar erythema
Papular and nodular mucinosis

Figure 6  Neonatal lupus. Annular lesions with central atrophy particularly 
concentrated around the eyes.

Yun D et al . Pediatric connective tissue disease review
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threatening. 
The classic evanescent cutaneous eruption associated 

with systemic JIA is described as 2-5 mm salmon-pink 
macules and edematous papules that arise with fevers 
and typically resolve within hours of defervescence. 
This eruption is not usually pruritic and can involve 
the chest, proximal extremities and pressure points[52] 
(Figure 7). These cutaneous findings will coincide 
with an elevation in acute phase reactants such as 
erythrocyte sedimentation rate, C-reactive protein, 
ferritin and platelets. Biopsy findings are variable and 
non-specific[37]. Adult-onset Still’s disease is typically 
considered the adult version of systemic onset JIA. 
An eruption of persistent pruritic papules and plaques 
variably associated with a flagellate erythema has 
been described in adult-onset Still’s disease. The 
histologic findings in these cases are notable for a 
characteristic pattern of dyskeratotic keratinocytes in 
the upper layer of the epidermis and extending into 
the stratum corneum[53-58]. A similar eruption with 
consistent histologic findings has been observed in a 
child with systemic onset JIA (authors’ experience) 
(Figure 8). 

Management of the cutaneous features of systemic 
onset JIA is contingent on treatment of the systemic 
disease. First line treatment includes non-steroidal anti-
inflammatory medications in association with physical 
therapy. For severe cases, systemic corticosteroids, 
methotrexate, other steroid-sparing medications or 
biologic agents may be necessary. Recently, genetic 
variations in patients with systemic onset JIA has 
helped to elucidate treatment response patterns[59,60] 
Earlier aggressive therapy is associated with longer 
remission[61,62].

JUVENILE DMS
DMS is an immune-mediated process triggered by 
exposure to various exogenous factors in genetically 
predisposed individuals. The skin, striated muscles 
and internal organs may be affected. It is the most 
common inflammatory cause of myopathy in children[63]. 
Traditional diagnostic criteria for juvenile DMS include 
cutaneous findings in conjunction with serologic findings 

and signs and markers of myopathic disease, including 
muscle electromyographic changes and histopathologic 
features (Table 1). Radiographic studies to document 
muscle involvement are often substituted for the more 
invasive diagnostic procedures[64,65]. A subtype known as 
amyopathic DMS is diagnosed when cutaneous findings 
are present in the absence of muscle symptoms 
for at least 6 mo. Amyopathic disease is thought to 
represent an estimated 20% of all dermatomyositis 
cases[66]. In children, it has been suggested that a 
quarter of patients with amyopathic DMS will progress 
to classic DMS in a mean follow up period of 4 years[67]. 
Dermatomyositis is rarely associated with malignancy 
in children, whereas in adults associated malignancy 
is present in 14%-30% of cases[66-68]. Females are at 
higher risk for DMS overall. A bimodal pattern of onset 
is seen in childhood with peak ages of onset between 
2-5 years of age and 12-13 years of age[63]. Recent 
literature suggests that patients who present at the 
younger age peak may have a milder disease course[69]. 

Onset of DMS can be insidious in up to 43% of 
the cases and by the time the diagnosis is made, the 
patients may have experienced subtle weakness, 
anorexia, malaise, and abdominal pain in addition to 
cutaneous findings for over 2-6 mo[63,67,70]. Male gender 
and proximal muscle weakness evidenced by a positive 
Gower’s sign is associated with poor prognosis for 
complete clinical remission[71]. Complications of DMS 
include hypertriglyceridemia with insulin resistance, 
calcinosis cutis, muscle weakness and atrophy, lipo-
dystrophy, and infections, particularly from gram 
negative organisms. Lipodystrophy and small vessel 
vasculitis affects an estimated 10% of the pediatric 
disease population and these patients demonstrate an 
increased incidence of concomitant insulin resistance 
and hyperlipidemia[72]. 

Most patients will present with proximal muscle 
weakness and the hallmark dermatologic findings 
of Gottron’s papules and heliotrope rash around the 
eyes. Gottron’s papules are small purple or pink 
lichenoid papules on the dorsum of the hands, overlying 
the metacarpophalangeal, proximal interphalangeal 
and distal interphalangeal joints (Figure 9). These 
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Figure 7  Juvenile idiopathic arthritis. Erythematous papules coalescing into 
plaques with surrounding pallor, typically evanescent in nature. Figure 8  Juvenile idiopathic arthritis presenting as flagellate erythema. 

Erythematous and hyperpigmented persistent plaques in a flagellate pattern.
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papules may resolve with atrophy, telangiectasia and 
dyspigmentation. Similar small pink to purple papules, 
almost psoriasiform in nature, can be found on bony 
prominences over the knees, elbows and ankles (Figure 
10). The heliotrope rash is a purplish red discoloration 
that involves the eyelids most commonly. The notable 
purple red patches are sometimes accompanied by 
edema. Temples, forehead, cheeks and ears can 
be similarly affected[24] (Figure 11). Erythema with 
scaling may involve the scalp and can be mistaken for 
seborrheic dermatitis, psoriasis or even CLE[73]. The 
histologic findings that correlate with most of these 
clinical features demonstrate vacuolar changes of basal 
keratinocytes, dermal mucin accumulation and a mild 
to moderate dermal lymphocytic infiltrate, sometimes 
with features of dermal sclerosis[37].

In the setting of chronic DMS, poikiloderma (dys-
pigmentation, telangiectasia and epidermal atrophy 
overlapping in the same region) is often present. 
Poikilodermatous change involving the upper back and 
anterior chest in a photodistributed manner is classically 
referred to as the “shawl sign”. Ragged cuticles and 
nail fold telangiectasia can be appreciated in up to 
68% of patients. “Mechanic’s hand” is a phrase that 
describes hyperkeratosis and fissuring at the fingertips 
with associated palmar erythema. Mucosal findings 
include mouth ulcers, gingival telangiectasia and gingival 
bleeding. 

Calcinosis cutis is a complication associated with 
significant morbidity and is more prevalent in juvenile 
DMS as compared to adult counterparts, affecting 
18%-25% of pediatric patients. This finding correlates 
with disease chronicity. Fortunately, with newer 
management regimens focusing on early aggressive 
therapy, the incidence is steadily decreasing[63,70,72].  
Lesions of calcinosis cutis are hard nodules in areas that 
are prone to trauma such as the buttocks, elbows, knees, 
fingers and shoulders. The nodules are occasionally 
deeply seated into the fascia and intramuscular 
connective tissue. These lesions may connect to the skin 
surface and result in chalky drainage. Complications 
such as cellulitis and ulceration may ensue[24]. 

Prior to the use of corticosteroids in the treatment 
of juvenile DMS, the disease had a mortality rate of 
30%. Standardized treatment protocols have resulted in 
lowered mortality rates of 0.7%-3.1%. The mainstay of 
treatment is systemic corticosteroids, methotrexate and 
IVIG. Other treatments include hydroxychloroquine and 
cyclosporine[64]. Studies using biologic therapies including 
etanercept and rituximab have demonstrated mixed 
results[64,74,75]. Patients with amyopathic DMS can be 
treated with hydroxychloroquine, topical corticosteroids 
and photoprotection[76]. Treatment of calcinosis cutis 
can be unsatisfying. The most promising treatments 
in children include bisphosphonates, calcium channel 

87

Figure 9  Dermatomyositis. Gottron’s papules 
with (A) pink to (B) violaceous flat-topped 
papules overlying the dorsal joints of the fingers 
with sparing of the skin in between the joints, a 
finding occasionally mistaken for flat warts. Also 
note the erythema noted around the proximal 
nail folds.

A B

Figure 10  Dermatomyositis. Lichenoid papules and plaques over bony prominences 
of the knees and elbows.

Figure 11  Dermatomyositis. Heliotrope sign with prominent capillary vasculature 
around the eyelids and characteristic pink-purple patches involving the cheeks, chin 
and temples.
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blockers and surgical excision of larger lesions[77].

JUVENILE ONSET SYSTEMIC SCLEROSIS
Juvenile onset systemic sclerosis (jSSc) is a rare 
disorder of unclear etiology that causes vascular 
dysfunction, immune dysregulation and finally tissue 
fibrosis due to deposition of collagen and other 
extracellular matrix proteins. The organs prominently 
affected are skin, blood vessels and internal organs. 
Of the organs, the lungs are of particular concern as 
almost all patients will exhibit pulmonary function test 
abnormalities resulting in significant morbidity and 
mortality[78]. The onset of this disease is insidious and 
it can take 1-4 years on average until the diagnosis 
is made, highlighting the importance of disease 
awareness. Ten percent of all patients with this disease 
will present in childhood[79]. Diagnostic criteria set 
forth by the Pediatric Rheumatology European Society 
and American College of Rheumatology require the 
presence of cutaneous sclerosis proximal to the 
metacarpophalangeal joints in addition to 2 minor 
criteria involving extracutaneous organs[80,81] (Table 1). 
There are two known types of jSSc, limited and diffuse. 
The limited type is characterized by distal extremity 
disease and facial involvement. These patients may also 
fulfill criteria for CREST syndrome (calcinosis, Raynaud’s 
phenomenon, esophageal dysmotility, sclerodactyly and 
telangiectasia). The diffuse type involves both the distal 
and proximal portions of the extremities including the 
hands and face.  The limited subtype appears to have a 
more benign course. In both subtypes, the diseases will 
often affect the fingers and hands first, with subsequent 
spread to the proximal extremities and trunk in 
symmetric fashion. Compared to adults, juvenile onset 
systemic sclerosis has a higher survival rate (98% vs 
75%), is more likely to be involved in rheumatologic 
overlap syndromes, and is less likely to be complicated 
by pulmonary artery hypertension and renal crisis[82]. 

The cutaneous manifestations of jSSc underscore the 
vascular dysfunction central to this entity. The most common 
initial presentation of jSSc is Raynaud’s phenomenon, 
present in approximately 75% of cases, followed by 
proximal skin induration (66%), sclerodactyly (55%), 
and digital tip ulcers (35%)[79]. Raynaud’s phenomenon 
is characterized by vasospasms causing pallor, cyanosis, 
pain, numbness, tingling, swelling, and hyperhidrosis of 
acral surfaces, most typically affecting the hands and 
feet and occasionally the nose, lips, cheeks and ears[24]. 
Episodes can be precipitated by cold and emotional 
stress. Sclerodactyly in children tends to appear 
edematous at first, with progression to shiny skin 
overlying tapered fingertips associated with decreased 
range of movement. In addition to the sclerotic changes, 
calcifications, ulcerations, and matted telangiectasias 
will develop[79,83]. Dyspigmentation of the overlying 
skin has been described to have a “salt and pepper” 
appearance due to retained pigment in a perifollicular 
pattern within areas of hypopigmentation[24]. Ichthyotic 

skin changes of the proximal extremities have been 
reported as a prodromal presentation of jSSc[84]. 
Histologically, skin biopsy reveals compact or hyalinized 
collagen in the dermis with atrophic adnexal structures 
and thinning of the overlying epidermis. The different 
subtypes of systemic sclerosis cannot be differentiated 
on microscopic exam[1]. 

Lifestyle recommendations are critical to the man-
agement of the cutaneous symptoms in this disorder. 
Patients must be advised to avoid vasospasm triggers 
such as stress, cold and smoking. Currently most 
treatment modalities are based on adult studies.  In 
adults, there have been randomized controlled trials 
that support methotrexate in managing and treating 
the early stages of disease[85,86]. For patients with 
recalcitrant disease, human autologous stem cell 
transplants have been reported to improve symptoms 
in a limited number of cases[87]. Due to the risk of 
contractures with jSSc, physiotherapy is critical. 

MORPHEA
Morphea is a distinct inflammatory disease affecting 
the skin and underlying tissues leading to localized 
sclerosis. For this reason, another term for morphea is 
“localized scleroderma.” However, morphea displays a 
clinical course distinct from that of systemic sclerosis 
and thus “morphea” is the preferred term to prevent 
confusion. The Childhood Arthritis and Rheumatology 
Research Alliance (CARRA) recently reported baseline 
data of 259 patients within their registry. The majority 
of patients were female (71%) and were more likely 
to be Caucasian (81%). Here they reported that the 
mean age of onset was 9.5 years, however almost 40% 
had at least a 5 year delay in diagnosis[88]. Approximately 
half of all cases of morphea present in childhood. In 
children, disability due to the disease and associated 
extracutaneous complications is more severe than it is 
in adult patients[89]. 

When a patient presents with morphea, the differential 
diagnosis of systemic sclerosis may be entertained. The 
distinction between morphea and systemic sclerosis is 
a clinical one with the latter characteristically exhibiting 
Raynaud’s phenomenon and sclerodactyly as mentioned 
in the previous section (Table 1). Morphea is non-
life-threatening, but can be significantly debilitating 
and disfiguring. Limb involvement, particularly when 
overlying a joint, can cause permanent limb asymmetry, 
contractures, ulcerations and joint immobility. Ocular 
and central nervous systemic manifestations have been 
reported in cases where there is underlying disease 
focused on the face or scalp. Esophageal involvement 
is not uncommon in children[90]. Restrictive lung disease 
can result from generalized morphea subtypes[91,92]. 
Other potential complications include calcinosis cutis and 
rarely squamous cell carcinoma in lesions of morphea, 
particularly of the pansclerotic type[93,94]. 

Morphea is classified into 5 groups: Linear, circu-
mscribed, generalized, pansclerotic and mixed. Mixed 
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type refers to presentations where 2 or more different 
types of morphea present on the same patient[92]. In 
children, linear morphea is most common; in adults the 
circumscribed type is more common. Approximately 
51%-65% of pediatric cases are of the linear subtype, 
followed by circumscribed morphea (26%), generalized 
morphea (7%) and pansclerotic morphea (2%). 
Histologically, the hallmark of well-developed lesions of 
morphea is thickened dense bundles of collagen in the 
dermis. Additionally, vascular changes of endothelial 
swelling and edema with a perivascular lymphocytic 
infiltrate and plasma cells may be appreciated[1,37]. 
Slightly over 10% of pediatric patients will report an 
inciting event that is attributed to the onset of the 
morphea, such as trauma, infection, vaccination or 
insect bite[91,92]. 

Linear morphea is the most common subtype 
in children and is divided into 2 subtypes by area of 
involvement: trunk/limbs and head[95]. Linear morphea 
presents as a linear, erythematous strip that extends 
longitudinally in a series of indurated plaques, 
ultimately joining into a scar-like band. When linear 
morphea involves skin overlying a joint, there is risk 
of involvement of the underlying fascia, muscle and 
tendons (Figure 12). The inherent stiffness of the skin, 
as well as any deeper manifestations, can ultimately 
impact the joint mobility. Linear lesions can also extend 
circumferentially and produce significant limb size 
discrepancies[24]. When linear morphea affects the head, 
various presentations, including en coup de sabre and 

Parry-Romberg syndrome, are described. En coup de 
sabre is a term used for linear morphea affecting the 
forehead and scalp (Figure 13). Underlying findings 
on brain MRI/CT scans, including T2 hyperintensities, 
calcifications and ipsilateral cerebral atrophy, can be 
found in up to 73% of patients and can be associated 
with neurologic symptoms including seizures[96]. Parry-
Romberg syndrome (progressive hemifacial atrophy) 
describes a subset of facial morphea cases involving the 
lower half the face with associated ipsilateral atrophy 
(Figure 14). In this particular presentation, the entire 
distribution of the trigeminal nerve, including the eye 
and tongue, may be affected. Associated symptoms can 
include alopecia, seizures and headaches[24,95].

Circumscribed morphea is characterized by slightly 
elevated, flesh colored or erythematous edematous 
plaques with an advancing border. The active border 
classically appears “lilac”, or violaceous, in color leaving 
a trail of central sclerotic, scar-like tissue (Figure 15). 
There can be associated hair and sweat gland loss. 
The lesions can be asymptomatic or slightly pruritic 
and are often initially not noticed by the patient. 
The trunk is the most common location, affected by 
one or multiple asymmetric lesions. Clinical activity 
correlates with the presence of the lilac border. The 
active period of disease is felt to be on average 3-5 
years. Once the lilac hue at the border disappears, the 
progression also seems to arrest[1]. Residual atrophy 
and dyspigmentation are commonly observed. The 
term generalized morphea is used when there are 4 
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Figure 12  Linear morphea overlying joints. Early indurated plaques with lilac-colored border (A); (B) Advanced sclerotic and hypopigmented plaques on the left 
arm (C) with flexion contraction of the left fifth finger; (D) residual hyperpigmentation on the left shoulder.

A B
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or more circumscribed plaques of morphea that are 
larger than 3 cm in diameter and involve at least 2 out 
of 7 anatomic sites: head-neck, right upper extremity, 
left upper extremity, right lower extremity, left lower 
extremity, anterior trunk, and posterior trunk[95]. 

Pansclerotic morphea is a rare disabling variant 
more commonly seen in children than in adults. Diffuse 
involvement of the limbs, trunk, face and scalp occurs. 
In contrast to systemic sclerosis, pansclerotic morphea 
notably spares the fingertips and toes (Figure 16). 
Superficial and deep involvement by the sclerotic 
process leads to fixation of underlying structures. 
Internal organ involvement is notably absent, differ-
entiating this entity from systemic sclerosis. Onset 
is usually before 14 years of age.  Severe disability 
may result due to persistent atrophy of the underlying 
musculature[24,95]. 

Treatment of morphea depends on the site of 
involvement, extent of disease and level of disease 
activity. Aggressive treatment is indicated for linear 
morphea overlying joints or near joints, facial 
disease, generalized and pansclerotic morphea. The 
standard treatment protocols involve use of systemic 
corticosteroids initially while bridging to longer term 
management with methotrexate. Randomized controlled 
studies have demonstrated response rates to be as high 
as 75% with this protocol[97]. Increased relapse rates 

have been associated with shorter methotrexate courses 
(< 2 years) and shorter tapering regimens[98]. Milder 
presentations of morphea may be managed with topical 
regimens including calcipotriene and corticosteroids. 
UVA1 phototherapy has recently been shown to have 
efficacy in morphea[99,100]. Any consideration of surgical 
reconstructive procedures must be delayed until 
evidence of active disease has been thoroughly ruled 
out[101].

CONCLUSION
In summary, there is a wide array of cutaneous findings 
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Figure 13  En coup de sabre morphea. Early presentation with an erythematous 
patch in paramedian forehead location extending into the scalp with hair loss.

Figure 15  Circumscribed morphea. Inflamed lilac border around indurated 
sclerotic plaques.

Figure 14  Parry-Romberg syndrome. Note the resulting asymmetry of the right 
lower face due to loss of subcutaneous fat.

Figure 16  Pansclerotic morphea. A: Sclerosis of the skin bound down 
to underlying skin making the skin appear wooden with an uneven, taut 
shiny texture to the skin; B: Note the sparing of the toes which differentiates 
pansclerotic morphea from systemic sclerosis.

A

B

Yun D et al . Pediatric connective tissue disease review



May 2, 2015|Volume 4|Issue 2|WJD|www.wjgnet.com

observed in the setting of autoimmune connective 
tissue diseases affecting pediatric patients. Timely 
diagnosis of these entities can be challenging as many 
symptoms are of gradual onset. Dermatologists have 
the opportunity to provide critical assistance by early 
recognition of suggestive findings, allowing for prompt 
treatment of disease and improved clinical outcome. 
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