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Connective tissue diseases (CTDs) are a group of chronic autoimmune conditions characterized by variable involvement of connective tissues, including

the skin. Cutaneous manifestations are often observed in the course of lupus erythematosus, dermatomyositis and systemic sclerosis, most commonly

as the presenting symptoms. In this paper, we review specific and non-specific symptoms and signs associated with skin involvement in these important

CTDs, correlating them with systemic manifestations and laboratory findings, aiming to improve diagnosis accuracy. In the light of evidence-based

practice, recommendations for individual assessment and relevant nuances to the differential diagnosis are critically appraised in order to improve

diagnosis accuracy and consequently the treatment success.
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Abbreviations

ACLE: Acute Cutaneous Lupus Erythematosus; ACR: American College of
Rheumatology; ANA: Antinuclear Antibodies; Anti-dSDNA: Anti- double-
stranded DNA; Anti-La/SSB: Anti-Sjogren’s-Syndrome-related antigen
B; Anti-RNP: Anti-Ribonucleoprotein; Anti-Ro/SSA: Anti-Sjogren’s-
Syndrome-related antigen A; Anti-Sm: Anti-Smith; CCLE: Chronic
Cutaneous Lupus Erythematosus; CLE: Cutaneous Lupus Erythematosus;
CRP: C-Reactive Protein (CRP); CTD: Connective Tissue Disease;
DLE: Discoid Lupus Erythematosus; DM: Dermatomyositis; EMG:
Electromyography; ENA: Extractable Nuclear Antibody; ESR: Erythrocyte
Sedimentation Rate; EULAR: European League Against Rheumatism;
ICLE: Intermittent Cutaneous Lupus Erythematosus; IIMs: Idiopathic
Inflammatory Myopathies; MCP: Metacarpophalangeal; MCTD: Mixed
Connective Tissue Disease; MRI: Magnetic Resonance Imaging; LE: Lupus
Erythematosus; RP: Raynaud’s Phenomenon; SCLE: Subacute Cutaneous
Lupus Erythematosus; SLE: Systemic Lupus Erythematosus; SSc: Systemic
Sclerosis; TEN-like ACLE:

Cutaneous Lupus Erythematosus.

Toxic Epidermal Necrolysis-like Acute

Introduction

Connective tissue diseases (CTDs) are a group of chronic multiorgan
diseases characterized by variable involvement of structural components of
connective tissues that have an underlying autoimmune pathogenesis. Lupus
erythematosus, dermatomyositis and systemic sclerosis will be the focus of
this review, as they constitute the most significant and common CTDs with
cutaneous manifestations [1]. Skin signs often represent the preliminary
stages of disease and the presenting clinical symptoms. The initial evaluation
of CTDs requires a careful history and physical examination, along with
selected laboratory testing to identify features that are characteristic of a
particular disorder. Additional studies such as diagnostic imaging or biopsy
may be necessary. Such testing is dictated by the clinical presentation and
differential diagnostic possibilities.

In addition to some specific or even pathognomonic clinical and laboratorial
findings, there is also a “nebulous area” around CTDs, consisting of
overlapping cutaneous manifestations and auto-antibodies that may
confound or hinder the correct diagnosis flow. We consider the present
approach crucial in the fields of both dermatology and rheumatology
because of the important clinical dilemmas and challenges brought by these
conditions to the practitioner, and the impact of such an accurate diagnosis
on an individualized and adequate management plan.



The aim of this article is to review the available literature and
correlate common and specific cutaneous signs of lupus erythematosus,
dermatomyositis and systemic sclerosis to possible systemic manifestations
and laboratorial findings. In the light of evidence-based practice,
recommendations for individual assessment and relevant nuances to the
differential diagnosis are critically appraised in order to improve diagnosis

accuracy and consequently the treatment success.

A systematic literature review of the published data between 1979 and
2017 was conducted using the key words “dermatology” or “cutaneous
manifestations” and “lupus erythematosus” or ‘“dermatomyositis” or
“systemic sclerosis” or “connective tissue diseases”. In this paper, we
analyzed 33 references, including the most relevant systematic reviews, case
reports, prospective cohorts and retrospective studies, related to our main
objective, i.e., provide the clinician with an objective and practical guidance
to an accurate diagnosis of the most common CTDs from a dermatologic

point of view.

Discussion
Clinical Presentation
Lupus Erythematosus

Lupus erythematosus (LE) is an autoimmune disease of unknown etiology
that can have many clinical manifestations. LE can be divided into a
systemic and a cutaneous form (SLE and CLE) [2]. The skin is the second
most commonly affected organ, following joints. It is involved in up to
75% of patients with SLE, and may be the first sign of disease in 25% of
patients [2]. In the 1997 American College of Rheumatology classification
criteria for SLE, four out of 11 diagnostic criteria are muco-cutaneous
manifestations, including malar and discoid rashes, photosensitivity, and
nasal/oral ulcerations) [3]. Malar rash (diagnosis sensitivity 57%; specificity

96%) is a butterfly-shaped erythematous rash that can be flat or rose over the

cheeks and bridge of the nose (Figure 1) [4]. It lasts from days to weeks and
is occasionally painful or pruritic [3]. Photosensitivity (diagnosis sensitivity
43%; specificity 96%) is characterized by the development of a macular or a
diffuse erythematous rash in sun-exposed areas as a result of the exposure to
ultraviolet light that usually persists for more than one day. It can also present
as erythematous papules or macules on the dorsal aspects of the hands,
classically sparing the knuckles [3]. Discoid rash (diagnosis sensitivity 18%;
specificity 59%) is characterized by disc-shaped, erythematous plaques of
varying size, containing areas of follicular hyperkeratosis, which are painful
if lifted manually [3]. Oral ulcers tend to occur in crops. They are usually
shallow, with 1-2 cm in diameter [3].

The classification of CLE can be difficult and confusing. However, in
1979, the American dermatologists Gilliam and Sontheimer proposed
an improved classification that has become widely accepted [5]. Based
on histopathological findings, the cutaneous manifestations of LE can be
divided into LE-specific and LE-non-specific skin manifestations. While
the LE-specific skin manifestations show a typical histopathological picture
with a lichenoid tissue reaction, LE-non-specific presentation includes a
wide range of symptoms with different histopathological pictures, which
are not exclusive to lupus disease since they can be seen in several other
autoimmune diseases [6]. Lupus-specific skin lesions serve primarily as
an important diagnostic clue, whereas lupus non-specific skin lesions are
associated with more active disease [6].

LE-specific skin manifestations encompass 4 different subtypes: acute CLE,
subacute CLE, chronic CLE and a recently defined entity, intermittent CLE,
which now includes lupus erythematosus tumidus [2,3,7]. These subtypes
are primarily distinguished by morphological and histological findings,
as shown in Table 1 [2,3,7-9]. LE non-specific skin manifestations are
summarized in Table 2 [2,3,7].

Figure 1: Malar rash: a butterfly-shaped erythematous rash over the cheeks and bridge of the nose [4].




Table 1: Lupus erythematosus specific skin manifestation, based on the modified Gilliam and Dusseldorf Classification for Cutaneous Lupus [2,3,7-9]

Subtypes

Characteristics

a. Acute cutaneous lupus erythematosus (ACLE)
i. Localized form (malar rash)
ii. Generalized form (morbiliform)

iii. TEN-like ACLE

*Localized: “’butterfly rash”

*Generalized: maculopapular exanthema

*Qral mucous membrane: erosions, ulcers
*Diffuse thinning of hairline (lupus hair)

* Almost always associated with systemic disease
*Often manifests after sun exposure

*Post inflammatory hyperpigmentation is common, but scarring does not occur.

b. Subacute cutaneous lupus erythematous (SCLE):
i. Annular SCLE

ii. Papulosquamous/psoriasiform

* Annular and/or papulosquamous/psoriasiform with polycyclic confluence

*Healing without scarring, vitiligo-like hypopigmentation

*High photosensitivity

*70-90% anti-Ro/SSA and 30-50% anti-La/SSB antibodies

* > 4 diagnostic criteria (American College of Rheumatology) in 50% of patients

* Development of a mild form of systemic lupus erythematosus in 10-15% (rarely in-
volvement of kidneys and central nervous system)

*Arthritis and arthralgia are the most common associated symptoms

c. Chronic cutaneous lupus erythematous:

i. Classic discoid lupus erythematosus (DLE)
* Localized (80%)
* Generalized (20%)

*Discoid erythematous plaques with firmly adherent follicular hyperkeratosis

*70-90% of the patients suffer from photosensitivity

*Healing with atrophic scarring and pigmentary changes (on the scalp, scarring alopecia)
*typical clinical sign: carpet-tack sign (which describes scales that show follicular spikes
on the under surface)

ii. Hypertrophic/Verrucous DLE

*Only 2% of CLE patients present with this form
*Solitary, red, verrucous and hyperkeratotic plaques
*systemic symptoms are rare

*often chronic and refractory to therapy

iii. Lupus profundus or lupus erythematosuspanniculitis

*subcutaneous, nodular/plaque-like, dense infiltrates
*ulceration and calcification can occur

*healing with scarring and deep lipoatrophy

iv. Mucosal DLE

*QOral DLE: lesions occur most commonly on the labial mucosa, vermillion border and
buccal mucosa, characterized by white papules, central erythema, irradiating white striac
and peripheral telengiectasia.

*Conjunctival DLE: rare; chronic conjunctival inflammation.

*Genital DLE: rare; atrophy, scarring and alopecia.

v. Chilblain lupus erythematosus

*tender, livid red swelling, sometimes with erosion/ulceration

*localization: symmetrical, cold exposed areas and extremities

vi. Lichenoid discoid lupus erythematous

Lupus Erythematosus/Lichen Planusoverlap syndrome (lupus planus)

d.Intermittent Cutaneous Lupus Erythematosus (ICLE) Localized (80%)

Lupus tumidus

*Erythematous, urticaria-like edematous plaques without epidermal involvement
*High photosensitivity

*Variable course, healing without scarring




Table 2: Lupus erythematosus non-specific skin manifestation, based on the modified Gilliam and Dusseldorf Classification for Cutaneous Lupus [2,3,7]

Skin manifestations

Characteristics

a. Non-scarring alopecia:

*Lupus hair/Telogen effluvium/Alopecia areata
*occurs in about 45% of patients
*often affects the temporal regions or creates a patchy pattern of hair loss

b. Cutaneous vascular disease

* Leukocytoclasticvasculitis : Urticarialvasculitis and palpable purpura
* Periarteritisnodosa-like cutaneouslesions

* Vasculopathy:Degos’ disease-like lesions and Atrophie blanche

* Raynaud’sphenomenon

* Peringual telangiectasias

* Livedo reticularis

* Thrombophlebitis

* Erythromelalgia (erythermalgia)

c. Other manifestations

bullous lesions

Sclerodactyly, rheumatoid nodules, calcinosis cutis, urticaria, acanthosis nigricans,
erythema multiforme, leg ulcers, papulonodular mucinosis and cutis laxa, LE-nonspecific

Dermatomyositis

(DM), a subtype of Idiopathic Inflammatory Myopathies (IIMs), is a disorder
that includes characteristic skin rash, proximal muscle weakness and
inflammatory infiltrates in the muscle tissue [10]. The skin manifestations
of DM are the most important aspect of the disease. Their correct evaluation
is important for early diagnosis, and to measure disease activity [10]. A
proportion of patients will have the characteristic cutaneous findings of DM,
and never develop clinical or laboratory signs of myositis [11]. According to
Reeder, et al., [11] these clinically amyopathic dermatomyositis represents
about 20% of all dermatomyositis cases. DM skin manifestations are
generally grouped as pathognomonic, characteristic, compatible, less

common and rare [12].

The pathognomonic cutaneous manifestations of DM are Gottron’s papules
and Gottron’s sign. Gottron’s papules consist of erythematous to violaceous
papules and plaques over the extensor surfaces of the metacarpophalangeal
and interphalangeal joints (Figure 2) [12,13]. These lesions may have
accompanying scale, and can sometimes develop ulcerations. Active lesions
tend to resolve with dyspigmentation, atrophy, and scarring [12]. Gottron’s
papules occur in approximately 70% of patients with DM. Gottron’s sign
refers to symmetric, usually non-scaling, violaceous erythematous macules
and patches over the extensor surfaces of the elbows and/or knees. Theses

lesions are often atrophic [14].

Figure 2: Gottron’s papules: erythematous to violaceous papules and
plaques over the extensor surfaces of the metacarpophalangeal and
interphalangeal joints, a pathognomonic sign of dematomyositis [13].

Highly characteristic lesions include violaceous erythema of the upper
eyelids, the heliotrope rash, which is often accompanied with edema
and telangiectasiae (Figure 3) [14,15]. Other typical findings include an
erythematous macular rash on the face, neck, and chest, called the “V sign”
or on the back of the neck and shoulders (shawl sign), ragged cuticles and
periungual telangiectasias [14]. Characteristic hand lesions include rough
and cracked, hyperkeratotic, “dirty” horizontal lines on the lateral and
palmar areas of the fingers, resembling “mechanics” hands. These lesions
are photosensitive and commonly pruritic [16]. Non-sun-exposed areas can
also be involved, especially the scalp, lower back, and lateral thighs (Holster
sign) [10].

Figure 3: Heliotrope rash: violaceous erythema of the upper eyelids,
highly characteristic of dermatomyositis [15].

Poikiloderma atrophicansvasculare is a manifestation of disease chronicity
with a mottled pattern of hyper pigmented and hypo pigmented macules
interspersed with telangiectasiae [14]. Calcinosis cutis (calcium deposition)
occurs in 30 to 70% of cases of juvenile DM and in only 10% of adult cases
[17]. Calcinosis is most commonly present on the buttocks, elbows, knees
or traumatized areas, and is associated with increased disease activity and
duration [14].



Less common manifestations include facial swelling, malignancy,
erythroderma, lichen planus, cutaneous vasculitis and panniculitis [12].
Rare manifestations include follicular hyperkeratosis, papular mucinosis,
hypertrichosis, malignant erythema, urticaria/urticarial vasculitis, partial
lipodystrophy, malignant atrophic papulosis (Degos’ disease), zebra-like
striping and vulvar/scrotal skin changes [12].

Systemic Sclerosis

Systemic sclerosis (SSc) is multisystem disorder characterized by
abnormalities of vasculature, immune system, and extracellular matrix
that lead to fibrosis of the skin and internal organs. Systemic involvement
may occur in the form of pulmonary vasculopathy, interstitial fibrosis,
myocardiopathy, arrhythmia, conduction abnormality, acute renal crisis,
lower esophageal incompetence, among others [18].

The skin is almost always involved in SSc. In localized form of SSc
(sometimes referred to as the CREST syndrome meaning calcinosis,
Raynaud’s phenomenon, esophageal involvement, sclerodactyly and
telangiectasia), skin changes affect predominantly the face and hands
(Figure 4) [19,20]. Diffuse SSc, which is less common than the localized
form, denotes more widespread skin involvement proximal to the elbows
and knees [21].

Figure 4: Sclerodactily characterized by thickening and tightening of
the skin of the digits [20].

One of the first signs of the disease is Raynaud’s phenomenon (RP), which
occurs in almost all cases (95%) [22]. RP manifests as episodic pallor
followed by cyanosis and/or rubor of the distal portions of the digits after
exposure to cold or emotional stress. It usually predates other manifestations
in the limited subtype and is often found concurrently in diffuse SSc [22].

The skin develops a diffuse, hard texture, which is difficult to pinch (hide
bound skin) and its surface becomes smooth, taut, causing the “mask-
like facies”. Similarly, the nasal alae become atrophied, resulting in a
pinched appearance to the nose, the so-called “mouse facies”. The oral
manifestations include microstomia, xerostomia, telangiectasia, and
perioral furrowing (“purse-string”mouth) [23]. The inability to retract the
lower eye-lid due to underlying sclerosis (Ingram’s sign) may coexist [24].
Skin over the extremities, faces, and trunk may become darkly pigmented
and contrasting areas of hypo pigmentation may also develop. The sparing
of pigment around hair follicle gives the skin a “salt and pepper” appearance
[23]. Other findings include nail-fold capillary abnormalities, characterized
by telangiectasia, dilated loops at the nail bed and distended venules [25].

The abnormal deposition of calcium in soft tissues independent of the
plasma levels of calcium and phosphorous (calcinosis) is a frequent finding
in SSc [22]. Dystrophic calcification of acral distribution (digits, elbows,
knees) is the most common type of calcinosis associated to SSc. It occurs in
approximately 25% of patients causing pain, local inflammation, irritation,
muscle atrophy, ulceration with the possibility of secondary infection, and
joint contractures [22].

Involvement of the hands in SSc includes digital pitting scars with resorption
of the terminal phalanges (acro-osteolysis), and flexion contractures that
produce shortened claw-like fingers [26]. Ulceration of the finger tips due to
abnormal collagen deposition is the hallmark of SSc-related vasculopathy
and is characterized by endothelial dysfunction leading to intimal
proliferation and thrombosis [27]. Digital ulcers are painful, heal slowly
and are a major clinical problem in patients with limited or diffuse SSc,
occurring in 30 and 58% patients, respectively. Digital ulcers are considered
a marker for disease severity [22].

The abnormal deposition of calcium in soft tissues independent of the
plasma levels of calcium and phosphorous (calcinosis) is a frequent finding
in SSc [22]. Dystrophic calcification of acral distribution (digits, elbows,
knees) is the most common type of calcinosis associated to SSc. It occurs in
approximately 25% of patients causing pain, local inflammation, irritation,
muscle atrophy, ulceration with the possibility of secondary infection, and
joint contractures [22].

Involvement of the hands in SSc includes digital pitting scars with resorption
of the terminal phalanges (acro-osteolysis), and flexion contractures that
produce shortened claw-like fingers [26]. Ulceration of the finger tips due to
abnormal collagen deposition is the hallmark of SSc-related vasculopathy
and is characterized by endothelial dysfunction leading to intimal
proliferation and thrombosis [27]. Digital ulcers are painful, heal slowly
and are a major clinical problem in patients with limited or diffuse SSc,
occurring in 30 and 58% patients, respectively. Digital ulcers are considered
a marker for disease severity [22].

Differential Diagnosis
Lupus Erythematosus

As part of the medical history and physical examination, we should pay
particular attention to specific symptoms and signs, which are shown in
Table 3. Laboratory investigations that support the diagnosis of LE are

summarized in the same table [28-30].

Dermatomyositis

The investigations begin with a careful history and physical examination,
as well as selected laboratory testing. Key points in the history include the
onset, duration and characteristics of the muscle weakness as well as the
accompanying symptoms: a history of dysphagia may suggest esophageal
involvement and a history of cough or shortness of breath is suggestive of
pulmonary involvement [31].



Table 3: Medical history, symptoms and laboratory tests suggestive of lupus erythematosus [28-30]

History

A history of exposure to medications associated with drug-induced lupus such as hydralazine, minocycline, procainamide and anti-tumor necrosis
factor (TNF) agent.

Physical exami-
nation

*Photosensitive skin lesions such as a malar rash or discoid lesions
*Painless oral or nasal ulcers

*Hair loss that is patchy or frontal/peripheral

*Raynaud’s phenomenon

*Joint pain or swelling which can be migratory or symmetrical
*Symptoms of serositis/pericarditis

Laboratory
investigations

*If SLE is suspected clinically, antinuclear antibodies (ANA) are performed

*if ANA positive, SLE is possible and further specific tests are required:

-Specific autoantibodies such as anti-double-stranded DNA [dsDNA], anti-Smith [Sm]

-Antiphospholipid antibodies such as anticardiolipin antibodies and IgG anti-B2 glycoprotein 1 antibodies which when positive are associated with
thrombosis and the antiphospholipid syndrome in SLE.

-C3 and C4 or CH50 complement levels might be decreased in SLE

-Erythrocyte sedimentation rate (ESR) is usually high in active SLE

-C-reactive protein (CRP) levels are usually high in active SLE
Other useful investigations include:

*Urine protein-to-creatinine ratio and serum creatinine and urinalysis which can show a renal disorder with persistent proteinuria > 0.5 g/d
*Hematologic disorders: leukopenia, lymphopenia, anaemia, or thrombocytopenia.

Physical examinationaimstoidentify characteristic cutaneous manifestations.
It should also include heart and lung auscultation for evidence of interstitial
disease, and neurologic and neuromuscular examination to determine the
severity and distribution of weakness and/or muscle tenderness, as well as
the presence or absence of other abnormal neurologic findings [31]. Joint
examination may reveal signs of inflammatory arthritis. Chest X-Rays
should be performed in all patients with findings suggesting DM to help in
detecting the presence of pulmonary involvement [31].

General laboratory testing usually includes a complete blood count with
differential, creatinine, ESR, CRP, liver function tests, and thyroid-
stimulating hormone (TSH) [31]. In addition, testing for muscle enzymes
(creatine kinase and aldolase) should be performed as well as specific
ANA (anti-Ro/SSA, anti-La/SSB, anti-RNP, and anti-Sm), and myositis-

associated antibodies, including anti-Jo-1 and other anti-synthetase
antibodies [31].

Generally, these characteristic clinical and laboratory findings are sufficient
for the diagnosis of DM. However, additional data, such as magnetic
resonance (MRI), electromyography (EMG), skin biopsy and muscle biopsy,
may be necessary to confirm the diagnosis, especially in those patients who
present with typical muscle weakness, in the absence of specific cutaneous
manifestations or myositis-specific antibodies (MSA) [31].

Systemic Sclerosis

The mainstay for the diagnosis of SSc remains the clinical presentation. The
ACR/EULAR has proposed criteria to assist in identifying those affected
with the condition, as shown in Table 4 [32].

Table 4: 2013 ACR/EULAR criteria for the diagnosis of systemic sclerosis [32]

Item Sub-items Score
Skin thickening of the fingers of both hands - 9
extending proximal to the metacarpal (MCP)
joints (sufficient criterion)

Fingertip lesions (only count the higher score) *Pufty fingers 2
*Sclerodactily of the fingers (distal to MCP joints but proximal to the proximal interphalangeal joints) 4
Fingertip lesions (only count the higher score) *Digital tip ulcers 2
*Fingertip pitting scars 3
Telangiectasia - 2
Abnormal nailfold capillaries - 2
Pulmonary arterial hypertension and/or intersti- *Pulmonary arterial hypertension 2
tial lung disease (maximum score is 2) *Interstitial lung disease 2
Raynaud’s phenomenon - 3
Ssc related autoantibodies (maximum score is 3) | *Anticentromere 3: positive in about 60% of limited cutaneous disease, specific, but not sensitive 3
*Anti-topoismerase I (anti-Scl-70): positive in about 30% of diffuse cutancous disease, associated with
pulmonary fibrosis; specific, but not sensitive
*Anti-RNA polymerase I1I: positive in diffuse cutaneous disease, in association with renal involvement;
specific, but not sensitive
The total score is determined by adding the maximum weight in each category.
Patients with a total score of >9 are classified as having scleroderma.




Several investigations can provide additional information for classification
and prognostication. These include blood tests (complete blood count, blood
glucose and inflammatory markers) and the evaluation of specific target
organs: lung fibrosis and restrictive lung disease (chest X-Rays, spirometry
studies and lung biopsy), joints (X-rays), liver (serum albumin), kidneys
(blood urea, creatinine, and electrolytes) and heart (echocardiography) [33].

Conclusion

Lupus erythematosus, dermatomyositis and systemic sclerosis are
inflammatory autoimmune diseases which may affect several organs
simultaneously, including the skin. In SLE, the skin is the second most
commonly affected organ, following the joints. In fact, four out of the 11
SLE diagnostic criteria consist of muco-cutaneous manifestations, including
malar and discoid rashes, photosensitivity, and nasal/oral ulcerations.

Gottron’s papules and Gottron’s sign are pathognomonic manifestations of
DM, whereas heliotrope rash is known as a typical aspect of this condition.
The correct identifications of these signs are pivotal for both early diagnosis

and as a measure of disease activity.

The skin is almost always involved in systemic sclerosis. In the localized
form, Raynaud’s phenomenon, sclerodactyly and telangiectasia are often
observed, affecting predominantly the hands. Diffuse SSc, in contrast,
widespread skin involvement occurs proximally to the elbows and knees.
It is characterized by a taut, smooth skin surface that becomes difficult to
pinch.

In conclusion, given that these CTDs commonly exhibit significant skin
manifestations several months to years before the systemic manifestations,
the dermatologist has a crucial role to play. A good knowledge of such
clinical signs could, indeed, guide further biological and immunological
studies, thus contributing to an earlier diagnosis and proper management
plan.
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