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Foreword

Skin rashes, skin ulcers, and other skin manifestations occur frequently in rheumatic
diseases. In a few cases skin involvements are nearly pathognomonic of the underly-
ing rheumatic disease (e.g., digital pitting scars and thickened skin of the fingers in
systemic sclerosis, Gottron’s nodules or sign in dermatomyositis; dilatation and
dropout of the nail fold capillaries in systemic sclerosis/dermatomyositis, and the
butterfly rash of lupus).

In a second group, skin manifestations often assist in making the diagnosis of a
rheumatic disease by narrowing the number of the diseases in the differential (e.g.,
erythema nodosum, palpable purpura in the vasculitides, Keratoderma blennorrhag-
icum, and circinate balanitis in the spondyloarthropathies).

A third group of skin manifestations serve, along with other cutaneous/non-
cutaneous manifestations, by becoming part of diagnostic or classification criteria
for one or more rheumatic diseases (e.g., oral mucosal ulcers along with vulval
ulcers in Behcet’s, digital necrosis in a male smoker or digital necrosis in the vascu-
litides, discoid lesions in lupus, and salmon-colored rash of Adult Still’s Disease).

The fourth and most common skin manifestations are neither specific nor pathog-
nomonic for a single rheumatic disease but are seen with some frequency through-
out rheumatic diseases (e.g., Raynaud’s, alopecia, oral ulcers, skin ulcers,
hyperpigmentation, and subcutaneous nodules).

The compendium that you have in your hands is the product of the collaboration
of expert dermatologists with expert rheumatologists throughout the world.
Dermatology is a visual specialty; as a result the skin manifestations are shown (in
photographic images) as they occur in patients. In some instances the histology of
the skin lesions is shown as well. The words that accompany the images are from
rheumatologists, who use these figures as focal points for their discussions: epide-
miologic, demographic, histological, diagnostic, and therapeutic.

This volume will allow the dermatologist and the rheumatologist to use the der-
matologic manifestations to consider and narrow diagnostic probabilities. Being
able to correctly identify the rash and what it means will help diagnose the rheu-
matic condition, and remembering that some skin manifestations may be nearly
pathognomonic, may narrow the differential, may serve by being a part of the
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diagnostic or classification criteria, or may be a manifestation frequently seen in the
rheumatic diseases. The dermatologist and the rheumatologist can then move for-
ward with the diagnostic plan and treat the patient accordingly.

This book exemplifies the close collaboration and relationship between derma-
tology and rheumatology and can be a desk reference, useful on a daily basis.

Los Angeles, USA Philip J. Clements



Preface

Rheumatologists and internists see many patients whose disease manifestations
include skin rashes, yet they often do not have expertise regarding dermatological
manifestations of rheumatic diseases. Dermatologists and rheumatologists have
worked together to produce this practical handbook for rheumatologists (or inter-
nists) to guide them in day-to-day practice.

The handbook is, above all else, a practical guide. Chapters are short and dia-
grams are frequent. The approach includes the idea that rheumatologists and others
may be faced with a rash they do not understand, or, alternatively, that they would
like to know the spectrum of dermatologic manifestations that can be seen in a given
rheumatic disease. Thus, the early chapters examine rashes per se (e.g., erythema
nodosum, malar erythema, and panniculitis) and outline how to recognize them,
their histology, and their differential diagnosis. Specific emphasis for differential
diagnosis is placed upon location and morphology of the skin lesions. Later chap-
ters examine the dermatological manifestations of specific rheumatologic diseases
(e.g., JIA, parvovirus, and Sjogren’s syndrome), detailing the spectrum of skin man-
ifestations in each disease.

Each chapter is brief (three to five pages), including an introduction or general
background, a description of the histology, the rash distribution, and a differential
diagnosis of the most common diseases which might be confused with that particu-
lar dermatological manifestation. Mannequins are used to show the distribution of
the rash so that it is easy (and quick) for the examining physician. Diagrammatic
algorithms for differential diagnosis are often also included. At times, images of the
rashes are provided to aid in recognition.

While it is not the purpose of this handbook to outline therapies, particularly
since these are a rapidly changing area, some general therapeutic approaches are
included when they are judged to be particularly helpful. Only pertinent references
are included, rather than an exhaustive list, again with an eye to the practical.

vii
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We hope that this handbook, easily available on the physician’s desk, will be
helpful when faced with rheumatologic patients with skin manifestations.

Florence, Italy Marco Matucci-Cerinic
Los Angeles, CA, USA Daniel Furst
Redwood City, CA, USA David Fiorentino
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Part I
Presentation of Skin Manifestation



Chapter 1
Approach to Patients with Skin Manifestations

Richard D. Sontheimer

In this presentation, I will discuss a hypothetical case of subacute cutaneous lupus
erythematosus (SCLE) representing a mosaic of several real-life patients for whom
I have personally cared over the past three decades. The case will be discussed at
three different time points in the patient’s disease course to illustrate my approach
to the initial evaluation and diagnosis of such patients, recognition and management
of adverse effects of treatment, and management of complications resulting from
the failure to recognize clinical issues related to the development of overlapping
autoimmune disorders over a patient’s disease course.

My Initial Interaction with Patient

When I first see the patient, I want to know what part of the body on which the skin
change or rash first appeared. Some skin conditions reveal their identities by the
regional skin anatomy that they prefer or tend to avoid. For example, the early
inflammatory manifestations of cutaneous dermatomyositis prefer the stretch areas
over the knuckles of the hands and fingers, while early cutaneous LE inflammation
prefers the hair-bearing areas of skin overlying the dorsal aspects of the fingers
between the knuckles. I want to know whether the skin change has been present
continuously throughout the present illness or whether it waxes and wanes and
whether environmental stimuli are associated with such cycles.

I then question the patient about self-treatments with over-the-counter products
that may have been used for the skin problem as well as prescription treatments that
have been given by physicians prior to the patient’s seeing me. Adverse reactions to

R.D. Sontheimer, M.D. (<)

Department of Dermatology, University of Utah School of Medicine,
30 North 1900 East #4A 330, Salt Lake City, UT 84132, USA
e-mail: richard.sontheimer @hsc.utah.edu

M. Matucci-Cerinic et al. (eds.), Skin Manifestations in Rheumatic Disease, 3
DOI 10.1007/978-1-4614-7849-2_1, © Springer Science+Business Media New York 2014



4 R.D. Sontheimer

prior treatments can sometimes mask the underlying primary skin problem. As an
example, patients typically have used several over-the-counter products for their
skin problem before seeing a dermatologist. When a topical sensitizing chemical
(such as topical diphenhydramine, or Benadryl) touches the skin, a poison ivy-like
allergic contact dermatitis reaction will develop several days after contact. Such
superimposed, self-treatment-elicited skin changes can mask the underlying pri-
mary dermatologic process.

When managing chronic multisystem autoimmune disorders such as SLE, one
must always keep in mind Greenwald’s Law of Lupus. In 1992, Bob Greenwald, a
rheumatologist, published his Law of Lupus. That law states that if a patient is diag-
nosed with SLE, there is a tendency to attribute (rightly or wrongly) everything that
subsequently happens to the patient to SLE [1]. Banal skin changes such as rosacea
are often confused with cutaneous LE by failure to apply this law. This is likely true
for many of the connective tissue diseases.

Case Presentation

History of Present Illness. The patient is a 50-year-old white female who
presented with a 6-month history of a persistent, non-pruritic rash that started
initially on her arms and then spread to her upper chest, upper back, and neck.
By history her central face had never been involved and she had never expe-
rienced similar skin changes below her waist. She had noticed that the rash
worsened by sunlight exposure but indicated that some skin areas that were
affected such as her shoulders and upper back were never exposed to sunlight.
The patient had tried a nonprescription topical corticosteroid without benefit.
Her primary care physician prescribed a topical cream containing both
clotrimazole and betamethasone with only mild improvement of the rash.
However, the rash returned quickly to its original appearance after this topical
combination treatment was stopped.

Personal analysis of history of present illness. A chronic eruption presenting in
an anatomical distribution such as this raises the question of a photosensitive cuta-
neous process (Table 1.1). The absence of pruritus argues against photosensitive
disorders that are characterized by pruritus including cutaneous dermatomyositis,
solar urticaria, a photosensitive drug eruption, and polymorphous light eruption.
Cutaneous lupus is a photosensitive disorder that characteristically does not cause
significant itching, but as always in medicine there are exceptions.

Some photosensitive disorders can display skin changes in areas not directly
exposed to natural (sunlight) or artificial forms of ultraviolet light (e.g., cutaneous
dermatomyositis, cutaneous LE, eczematous or lichenoid photosensitive drug erup-
tions) as well as in photoexposed areas. Typically, the rash starts in the areas of skin
directly exposed to ultraviolet light and then spreads to contiguous nonexposed
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Table 1.1 Photosensitive Those not associated with a systemic illness

skin disorders Photosensitive drug eruptions
Photoallergic contact dermatitis
Polymorphous light eruption and its variants
Solar urticaria

Those that can be associated with a systemic illness

Cutaneous LE
Cutaneous dermatomyositis
Porphyria/pseudoporphyria

“Extremely rare causes of photosensitivity not rele-
vant to this discussion were not included in this table
(e.g., Bloom’s syndrome, xeroderma pigmentosum)

areas. Other photosensitive disorders characteristically produce skin involvement
limited to areas directly exposed to ultraviolet light (e.g., polymorphous light erup-
tion, solar urticaria, photoallergic contact dermatitis).

The patient denied using any over-the-counter topical products likely to contain
contact-sensitizing chemicals (neomycin, bacitracin, diphenhydramine). Therefore,
it is likely that the observed skin changes are the expression of the primary disease
process rather than secondary changes produced by allergic contact dermatitis.

Clinical Context. The patient’s Past Medical History includes mild hyperten-
sion over the past 5 years currently controlled with medical therapy. For the
past 10 years, the patient had been under medical care for gastroesophageal
reflux disease. The patient has a 20-year history of hypothyroidism. Review
of Systems — The patient admitted to mild joint pains predominantly in her
wrists and fingers over the past 3 months. She had also recently noticed the
onset of malaise and easy fatigue upon exertion. Social History — The patient
has smoked one-half pack of cigarettes daily for the past 30 years. Family
History — The patient’s mother had a history of alopecia areata and her
younger sister developed vitiligo as a youth. Current Medications —
Hydrochlorothiazide, lisinopril, omeprazole, and levothyroxine. Medication
Allergies — None known.

Personal analysis of clinical context findings. Medical disorders such as hyper-
tension and acid reflux disease are often treated with drugs that have the potential to
cause photosensitive adverse skin reactions. Several of the medications that this
patient is taking for her other medical problems fall into this category (e.g., hydro-
chlorothiazide, lisinopril, and omeprazole). In addition, these same drug classes
have been reported to be capable of triggering drug-induced SCLE.

Early-onset hypothyroidism often results from autoimmune thyroid disease such
as Hashimoto’s thyroiditis. Individuals have had one end-organ autoimmune dis-
ease like autoimmune thyroiditis that is linked to the 8.1 ancestral HLA haplotype



6 R.D. Sontheimer

Fig. 1.1 Annular SCLE lesions. The right panel is an enlargement of the left upper quadrant of
the clinical shown in the left panel. Note the light color of the skin within the inactive central parts
of the annular lesions. Also note the polycyclic arrays resulting from the merging together of the
larger annular lesions on the posterior aspects of the patient’s shoulders

are at risk for developing other diseases that are linked to this haplotype (e.g., vitiligo,
alopecia areata, SCLE, Sjogren’s syndrome, type 1 diabetes mellitus, Addison’s
disease, pernicious anemia) [2].

The patient’s recent onset of mild arthralgia, malaise, and easy fatigue would
suggest the presence of a photosensitive skin disorder that is associated with sys-
temic manifestations such as a cutaneous LE or cutaneous dermatomyositis rather
than photosensitive skin disorders that are typically not accompanied by systemic
inflammation (see Table 1.1).

If the patient proves to have a form of cutaneous LE, her history of cigarette
smoking could result in a suboptimal clinical response to aminoquinoline antima-
larial therapy [3].

Physical Examination. The patient was asked to disrobe and put on a hospital
gown. The patient had papulosquamous skin lesions of varying size and shape
distributed symmetrically on the lateral aspects of her neck, the V area of her
upper chest, her shoulders, her upper back, the extensor surfaces of her distal
arms, the extensor surface of her forearms, and the dorsal aspects of her hands.
The smaller lesions were papulosquamous (i.e., red and scaly) papules and
small plaques. However, the larger lesions were ring-shaped (i.e., annular)
lesions with erythema and scale at the active edges and the absence of such
changes centrally. The inactive centers of the lesions displayed a white-gray
hue (i.e., leukoderma, meaning a decrease in or absence of melanin pigment)
compared to the noninvolved perilesional skin (Fig. 1.1). In some areas, the
annular lesions merged producing a polycyclic arrangement of lesions (Fig. 1.1).

There was no obvious dermal scarring associated with any of these skin
changes. In addition, there was no periungual erythema on her fingers nor any
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grossly visible periungual microvascular abnormalities. Bedside capillaroscopy
with a dermatoscope failed to reveal any significant periungual microvascular
abnormalities. In addition, there were no grossly visible cuticular abnormalities
including hypertrophy or disarray. There was no tenderness, erythema, or swelling
of the small joints of her hands and fingers. The ocular and oral mucosal membranes
were not involved.

Personal analysis of physical examination findings. In a patient having a chronic
rash of unknown etiology, it is important to have the patient disrobe and put on an
examination gown so that a complete skin evaluation can be performed. Attention
should be paid to pertinent negative findings as well as pertinent positive findings
during the exam. For example, our patient indicated that her rash did not occur
below her waist. However, subtle skin changes of disorders that can produce changes
below the waist such as cutaneous dermatomyositis can be missed if the patient is
not examined completely (e.g., patchy violaceous erythema over the lateral hips
[holster sign], subtle violaceous erythema over the knees and medial malleoli).
Most forms of cutaneous LE do not produce changes below the waist.

In addition, inflammatory skin changes on one part of the body can at times be
secondary to a focus of skin inflammation on another part of the body. As an exam-
ple, patients with inflammatory skin changes on their feet resulting from dermato-
phyte fungal infection can develop aseptic eczematous skin changes over their
upper extremities and back as a result of the dermatophytid reaction (a fungus-
triggered autoeczematization reaction) [4]. One can misinterpret the cause of the
rash on the arms and back in this setting if one does not examine the feet to recog-
nize the appropriate etiologic association.

There are four dimensions to the skin examination: (1) primary lesions, (2) sec-
ondary lesions, (3) lesional arrangement, and (4) regional anatomic distribution of
lesions. The starting point in diagnosing a skin rash is to identify the primary skin
lesions and any secondary skin changes that might be present, recognize any pat-
terns resulting from how primary skin lesions associate with each other, and deduce
the predominant regional anatomy targeted by the primary skin lesions. Questioning
the patient about what the skin lesions looked like when they first appeared can help
separate the earlier primary lesions from the later appearing secondary skin changes.
Some might argue that awareness of pertinent negative physical exam findings
might represent a fifth dimension of the physical exam. With respect to differential
diagnosis, what a skin disease does not say about itself can at times be as important
as what it does say.

The patient in question here had a papulosquamous eruption presenting in an
anatomic distribution suggesting that sunlight exposure may have been a precipitat-
ing or aggravating environmental trigger. A key physical finding that distinguishes
the skin lesions in this patient from those of other papulosquamous disorders was
the tendency of the early small papulosquamous plaques to enlarge radially and
regress centrally to produce annular lesions with leukodermatous centers unaccom-
panied by dermal scarring. This constellation of skin changes in the appropriate
regional anatomical distribution is virtually pathognomonic of SCLE. (Other cuta-
neous annular inflammatory disorders such tinea corporis and erythema annulare
centrifugum do not display leukoderma at their inactive centers).
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The type of primary lesions, their pattern of physical association with each other,
and their proclivity for affecting certain anatomic regions allow an experienced
clinician to recognize a diagnostic pattern or clinical gestalt. However, the missing
pieces of this gestalt necessary for a specific diagnosis must be filled in with diag-
nostic analysis (e.g., skin biopsy, laboratory results).

Workup to Confirm a Clinical Diagnosis of SCLE

A 4 mm punch biopsy of lesional forearm skin was performed on the active red
scaly border of one of the annular lesions. The reported dermatopathologic findings
of biopsy sections stained with hematoxlyn and eosin included a cell-poor interface
dermatitis with increased dermal mucin infiltration (the increase in dermal mucin
deposition was confirmed by special stains). These findings would be consistent
with both cutaneous LE and cutaneous dermatomyositis and exclude the other pho-
tosensitive skin disorders listed in Table 1.1.

In addition, a separate 4 mm lesional punch biopsy was obtained from forearm skin
for direct immunofluorescent examination. Reported results included a continuous
band of IgG and IgM at the dermal-epidermal junction deposited in a discrete dust-like
pattern. This finding would be much more typical of SCLE than cutaneous DM.

Venous blood was sampled for a complete blood count and a serum chemistry
screen. Both assays were reported to be within normal limits. Antinuclear antibod-
ies (ANA) and individual autoantibody specificities that are associated with cutane-
ous and systemic LE (SLE) (Ro/SS-A, La/SS-B, URNP, Sm) were assayed. The
ANA was elevated at a titer of 1:320 and Ro/SS-A autoantibodies were present. The
presence of Ro/SS-A autoantibodies would be more typical of SCLE than cutaneous
dermatomyositis. In addition, an erythrocyte sedimentation rate and a urinalysis
were reported to be within normal limits arguing against SLE disease activity. Also,
the normal complete blood count and serum chemistry screen results argue further
against SLE disease activity by excluding leukopenia, thrombocytopenia, anemia,
renal dysfunction, and hyperglobulinemia.

The above biopsy and lab results would confirm a diagnosis of SCLE in our
patient. The annular skin lesions displayed by this patient would allow subclassifi-
cation as annular SCLE. Arthralgia, malaise, and easy fatigue are not uncommon in
patients with untreated SCLE skin lesions. However, clinically significant inflam-
mation in the vital internal target organs such as the kidneys and central nervous
system are very uncommon in patients presenting with SCLE.

Management Strategies

Conventional approach. As the patient had previously failed strong topical cortico-
steroid therapy, it was felt that systemic therapy with hydroxychloroquine would be
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indicated to treat both the patient’s skin lesions as well as her mild musculoskeletal
symptoms. The patient was started on hydroxychloroquine 200 mg by mouth twice
daily following a baseline ophthalmological examination.

At follow-up in 8 weeks the patient had not substantially improved with respect
to her skin inflammation. She was told that her cigarette smoking could be a factor
in the failure of hydroxychloroquine to control her skin. The patient was encour-
aged to continue her efforts at discontinuing cigarette smoking including the possi-
bility of starting oral varenicline (Chantix) through her primary care provider. She
was then started on a compounded formulation of quinacrine at a dose of 100 mg/ day.

On follow-up 6 weeks later the patient had experienced marked reduction in her
papulosquamous skin inflammation. Two months later the patient was free of skin
lesions. At that time the hydroxychloroquine was decreased to 200 mg p.o. daily.
The patient was told that it would be best for her to stay on antimalarial therapy for
a total of 12 months before discontinuing this treatment in order to maximize the
chance for an extended drug-free remission.

Alternative approach. Since the original description of SCLE, it has become
increasingly clear that in addition to ultraviolet light, certain classes of medications
prescribed for other medical problems can serve as environmental triggers for
SCLE [5]. Discontinuing a triggering drug alone can result 68 weeks later in com-
plete resolution SCLE skin disease activity without additional treatment. The rep-
resentative SCLE patient described here had been on several classes of medications
for other indications prior to onset of her annular SCLE lesions (a thiazide diuretic,
an ACE inhibitor, and a proton pump inhibitor). However, there is no objective way
to determine which of the drugs from these three classes if any might be triggering
the patient’s SCLE lesions. The only way to test this hypothesis is to work with the
patient’s other physicians to determine whether it would be possible to safely with-
draw one or more of these three drugs from the patient’s treatment regimen and
avoid replacement with other drugs in the same class. Typically it would take to up
to 2 months for the SCLE skin inflammation to respond clinically to the withdrawal
of the triggering medication. However, in practice, this alternative management
approach can be very difficult to coordinate and accomplish.

Interaction with the Patient One Year
After My Initial Evaluation

The patient returned one year later complaining that her lupus skin disease activity
was returning. About 3 months earlier she experienced a return of red scaly skin
changes on her arms and upper back. These skin changes were more pruritic than
they had been originally. There had been no interval change in her general medical
status. She was still taking the hydroxychloroquine and quinacine. She denied start-
ing taking any new medications over the last year.

Physical examination revealed the presence of skin lesions illustrated in Fig. 1.2.
The new lesions were qualitatively different than those at the patient’s initial
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Fig. 1.2 Lichenoid drug eruption. Left panel — Note the small papulosquamous plaques on the
extensor aspect of the patient’s upper arm bearing confluent white scale (the black circle was
drawn to indicate the location of a planned punch skin biopsy). Right panel — A papulosquamous
plaque displaying thick adherent white surface scale on the anterior aspect of the patient’s ankle

presentation 1 year earlier. In addition, the new lesions were present both above and
below the waist. The new lesions were papulosquamous plaques of varied size with
a thickened, adherent white scale. No annular lesions were evident.

Diagnostic possibilities for these new skin lesions included a return of SCLE
disease activity with a shift from the annular to the papulosquamous clinical sub-
types. However, the presence of the thickened adherent scale was not typical of any
form of SCLE. In addition, SCLE lesions rarely occur below the waist. Perhaps the
new lesions represented a shift from SCLE to classical discoid LE (approximately
20 % of SCLE patients will at some point in their disease course display typical
discoid LE skin lesions). However, the new lesions lacked dilated, keratin plugged
follicles and induration which are two hallmark clinical features of classic discoid
LE skin lesions.

Another possibility for these new lesions would include precipitation of previ-
ously subclinical psoriasis, a recognized adverse reaction to antimalarial therapy. A
skin biopsy could help address this possibility as the histopathology of psoriasis and
LE-specific skin disease is quite different.

In addition, the patient could be suffering from a lichenoid drug reaction to one
or a combination of the antimalarial drugs she is taking. The thickened hyperkera-
totic nature of the new skin lesions and increased pruritus would be consistent with
a hypertrophic lichen planus-like skin reaction.

A punch biopsy of the new lesions revealed a cell-rich interface dermatitis (syn.
lichenoid tissue reaction). It was felt that the new skin lesions were most likely the
result of a lichenoid drug reaction to the antimalarial drugs she was taking. The
quinacrine was stopped but the hydroxychloroquine was continued. Over the fol-
lowing 2 months the new skin lesions melted away completely. On follow-up exam
3 months later, the patient’s original annular SCLE skin lesions were still in
remission.
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Interaction with the Patient Two Years
After My Initial Evaluation

At follow-up 24 months after her initial presentation, the patient was free of skin
inflammation except for perleche changes at the angles of her mouth. Over the
previous 12 months she had been successfully withdrawn from hydroxychloro-
quine without signs of cutaneous LE recurrence. However, the patient indicated
that over the past several weeks, she has been noticing progressive weakness in
the muscles of her arms and legs. Within the last several days, this had gotten so
severe as to make it difficult for her to get out of bed. She was brought to the clinic
by her daughter in a wheelchair to have this problem evaluated. When questioned,
the patient admitted experiencing increasing problems recently with dry eyes and
dry mouth.

Upon exam, no cutaneous inflammation was noted other than the changes of
perleche. Muscle examination revealed flaccid weakness of the shoulder and
hip girdle musculature. In addition the patient had poor control of her cervical
muscles.

How might this new clinical problem be explained? One possibility would be the
patient is developing an overlap syndrome with polymyositis or early dermatomyo-
sitis. However, it is quite unusual for SCLE to overlap with any form of inflamma-
tory myositis.

Another possibility would relate to the patient’s new symptoms of dry eyes and
dry mouth and her new skin finding of perleche. Perhaps she had developed an
overlap with Sjogren’s syndrome. It is not uncommon for patients presenting with
SCLE to later developed features or Sjogren’s syndrome over their disease course as
both of these conditions develop in the context of the same 8.1 ancestral HLA
haplotype.

The patient’s muscle weakness could be explained by hypokalemia resulting
from tubulointerstitial nephropathy that occurred as a result of an extraglandular
autoimmune manifestation of Sjogren’s syndrome. To address this possibility, the
patient’s blood electrolytes were measured. Her serum potassium level was
2.0 mEqg/L. Upon potassium replacement and alkali therapy, the patient’s muscle
weakness resolved rapidly. She was then referred to a nephrologist for more defini-
tive management of the tubulointerstitial nephropathy.
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Chapter 2
Chilblain Lupus Erythematosus

Min Ae Lee-Kirsch, Martin Aringer, and Annegret Kuhn

Chilblain lupus erythematosus is clinically classified as a subtype of chronic cutane-
ous lupus erythematosus (CCLE) [1]. It is characterized by inflammatory, painful
lesions at acral locations, which are precipitated by cold and wet exposure.
Therefore, chilblain lupus erythematosus could well have found its place in Chapter
33 “Skin Manifestations of Systemic Lupus Erythematosus.” However, the recent
elucidation of the genetic basis of a rare familial form of chilblain lupus has pro-
vided novel insights into the molecular pathogenesis of lupus erythematosus [2—4],
which have significant impact on our understanding of SLE manifestations of the
skin. Therefore, this chapter will provide an overview of the molecular biology of
this disease phenotype below.

Definition

Chilblain lupus erythematosus is a rare form of CCLE, characterized by painful,
bluish-red, inflammatory plaques in acral locations (Fig. 2.1), including the dorsal
aspects of fingers and toes, as well as heels, nose, cheeks, and ears [1]. The lesions
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Fig. 2.1 Chilblain lupus erythematosus. (a) Symmetrically distributed, violet lesions with single
erythematous papules and plaques involving acral locations of fingers. (b) Circumscribed, papulo-
nodular, painful, bluish-red lesions at distal part of toes

are precipitated by cold and wet exposure and tend to improve during summer;
photosensitivity is not observed. Commonly, lesions ulcerate, but usually heal without
scars. Antinuclear antibodies (ANA), in particular autoantibodies to anti-Ro/SSA, may
be present [5]. In the majority of cases, chilblain lupus erythematosus occurs sporadi-
cally in middle-aged women; however, a distinct form of this CLE subtype, also known
as autosomal dominant familial chilblain lupus, manifests within the first years of
life [2]. The clinical and histological features of familial chilblain lupus are indistin-
guishable from other forms of the disease. While progression to SLE is observed in
up to 20 % of sporadic cases [6], it has not been described in familial cases, although
arthralgia and skin lesions resembling SLE may occur [2, 7]. The treatment of chilblain
lupus erythematosus is rather difficult; in addition to local corticosteroids and antima-
larials, such as hydroxychloroquine and chloroquine, calcium-channel blockers may
be effective [8]. However, prevention of cold exposure is highly recommended.
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Differential Diagnosis

The differential diagnoses include true cold-induced perniones or chilblains as well
as cryoglobulinemia [5], which are often difficult to distinguish from chilblain lupus
erythematosus. In addition, erythema nodosum, lupus pernio associated with sar-
coidosis, or embolic events, as well as acral vasculitis/vasculopathy may also be
considered [9, 10].

Histology

While the picture will often be diagnostic in typical cases, histology may secure the
diagnosis in case of doubt. Histological findings of lesional skin in chilblain lupus
erythematosus consist of vacuolar degeneration of the dermoepidermal junction
with occasional single-cell necrosis and broadening of the basement membrane. In
addition, a superficial and deep lymphocytic and histiocytic infiltration with periad-
nexial and perivascular distribution along with interface dermatitis is observed.
Throughout the stratum reticulare, increased mucin deposits may occur. On direct
immunofluorescence, granular deposits of immunoglobulins as well as complement
within the basement membrane zone can be visualized [2, 11].

Molecular Genetics of Familial Chilblain Lupus

Unlike sporadic forms of the disease, familial chilblain lupus is inherited as an auto-
somal dominant trait manifesting in early childhood [2]. It is caused by heterozy-
gous mutations of the TREX1 gene encoding three prime repair exonuclease [3, 4].
Thus, familial chilblain lupus represents the first monogenic form of cutaneous
lupus erythematosus (CLE). Moreover, rare variants in the TREX1 gene are also
found in patients with multifactorial systemic lupus erythematosus (SLE) [12],
implicating TREX1-associated defects in nucleic acid metabolism in the pathogen-
esis of systemic autoimmunity.

TREX1, three prime repair exonuclease 1, is a ubiquitously expressed intracel-
lular DNase with high specificity for single-stranded DNA (ssDNA) [13].

TREX1 mutations are associated with overlapping, but distinct inflammatory
phenotypes underscoring the role of nucleic acid metabolism in immune regulation.
Biallelic TREX1 mutations cause autosomal recessive Aicardi-Goutieres syndrome,
an early-onset encephalopathy resembling congenital viral infection, which is char-
acterized by intracranial calcification and elevated interferon-a (IFNa) in cerebro-
spinal fluid [14]. Remarkably, some children with Aicardi-Goutieres syndrome
develop lupus-like symptoms over time [15]. Heterozygous TREX1 mutations have
also been described in patients with autosomal dominant retinal vasculopathy with
cerebral leukodystrophy, an adult-onset disorder characterized by central nervous
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system degeneration, retinal vasculopathy, and nephropathy [15], and in patients
with multifactorial SLE. Thus, rare variants of the TREX1 gene confer a high risk
for developing SLE [12].

TREXI1 has been implicated in a number of biological processes that involve
degradation of intracellular DNA. Loss of TREX1 function has been shown to impair
DNA degradation during granzyme A-mediated apoptosis [3]. Apoptosis is highly
relevant in the pathogenesis of different forms of lupus erythematosus. First, defective
apoptosis may lead to impaired antigen-mediated B cell maturation and selection of
autoreactive T cells, causing loss of self-tolerance. Secondly, self-antigens displayed
on cell surfaces as a result of deficient disposal of extracellular nuclear waste can
induce an autoimmune response. Finally, uncontrolled apoptosis is an effector mecha-
nism responsible for autoimmune destruction of healthy cells. Moreover, recent
evidence suggests that intracellular accumulation of ssDNA in TREX1-deficient cells
is also caused by defective degradation of nucleic acids derived from chronic cell
cycle checkpoint activation or from endogenous retroelements [ 16, 17]. Retroelements
including endogenous retroviruses and L1 elements account for almost half of the
human genome. They replicate through retrotransposition, a copy and paste mechanism
which involves reverse transcription of an RNA intermediate [18]. Interestingly,
TREX1 has been shown to degrade retroelement-derived ssDNA and to prevent
retrotransposition of endogenous retroelements [16].

Nucleic acids exposed in a cell by microbial infection or during tissue damage can
evoke immune responses. This is accomplished by membrane-associated receptors
such as Toll-like receptors and a growing number of cytosolic sensors, such as RIG-
1, DAI, and AIM2, which mediate recognition of danger-associated molecular pat-
terns and initiate innate immune responses mainly through induction of IFNa [19].
These nucleic acid-sensing systems have evolved as a first line of defense against
pathogens such as bacteria and viruses. Defects in nucleic acid metabolism may lead
to an inappropriate activation of nucleic acid sensors. The ensuing induction of the
innate immune response may, through its stimulatory effect on the adaptive immune
system, eventually result in the phenotypic expression of an autoimmune disease.
In fact, nucleic acids are among the key targets of the autoimmune attack in lupus
erythematosus. Moreover, the autoimmune phenotype of TREX1 deficient mice can
be rescued by intercrossing with mice deficient for interferon regulatory factor 3
(IRF3) or the IFNa receptor 1 (IFNaR1), indicating that the phenotype is type 1 IFN-
dependent [16]. In view of the important role of IFNa pathways for the pathogenesis
of lupus erythematosus [20], the TREX1-associated phenotypic spectrum paradig-
matically highlights the interplay between the innate and the adaptive immune systems
in the pathogenesis of systemic autoimmunity (Fig. 2.2).

Conclusions

The nuclease TREX1 represents a novel negative regulator of the innate immune
response. Although the exact molecular mechanisms underlying activation of intra-
cellular nucleic acid sensors and signalling pathways due to TREX1 deficiency
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Fig. 2.2 Functional properties of TREX1 in nucleic acid metabolism. Nucleic acid species such
as ssSDNA generated during granzyme A-mediated apoptosis, DNA replication stress, or endoge-
nous retroelement propagation are degraded by TREX1. Defects in TREX1 lead to accumulation
of ssDNA and activation of nucleic acid sensors, which trigger an IFNa-mediated innate immune
response

remain not fully understood, current data indicate that TREX1 participates in the
removal of nucleic acid species produced during apoptosis, cell cycle checkpoint
activation, or propagation of endogenous retroviruses [13]. Failure of any of these
processes results in an inappropriate activation of the innate immune system. Thus,
the elucidation of the genetic cause of chilblain lupus and associated phenotypes
has revealed novel functional relationships between intracellular nucleic acid degra-
dation, nucleic acid recognition, and the activation of an innate immune response
underscoring the importance of nucleic acid metabolism for mechanisms of immune
tolerance and the prevention of systemic autoimmunity.

The clinical picture of lupus erythematosus is characterized by considerable phe-
notypic heterogeneity. Until to date, the diagnosis and classification of patients with
this disease is primarily based on clinical, histological, and immunoserological cri-
teria. While current classification systems and disease activity scores have proven
useful in the clinical setting, they do not consider molecular genetic or pathophysi-
ological relationships. Thus, recognition of TREX1-associated forms of lupus ery-
thematosus represents a first step towards a disease classification that incorporates
molecular genetic evidence.

See Also

Skin Manifestations of Systemic Lupus Erythematosus by Martin Aringer and
Annegret Kuhn.
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Chapter 3
Erythema Nodosum

Yannick Allanore, Nicolas Ortonne, and Laurence Valeyrie-Allanore

Definition

Erythema nodosum (EN) is a painful nodular syndrome, most likely of immuno-
logic origin, which involves dermis and subcutaneous tissue. It is the most frequent
clinicopathologic variant of panniculitis. Its pathologic process is reflected by
inflammation of fat lobules’ septa, and in fully developed lesions, a delayed hyper-
sensitivity mechanism can be suggested. The disorder usually exhibits a sudden
onset of symmetrical, erythematous, tender, rounded or oval nodules and raised
plaques predominantly located on the extensors of lower extremities, mainly the
shins, ankles or knees and more rarely the forearm. Usually the size of the nodules
is over 1 cm. At the initial stages, the nodules show a bright red colour evolving
toward red or purplish lesions (Fig. 3.1) and finally exhibit a yellow or greenish
appearance (biligenin colour). The lesions show spontaneous regression (usually in
3-6 weeks), without ulceration, and with time, the nodules heal without atrophy or
scarring but recurrent episodes are not uncommon.
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Fig. 3.1 Erythema nodosum of limbs: symmetrical, erythematous, tender, rounded and oval
nodules

The peak incidence is closed to the 20-30 years of age and the sex ratio favours
females (3-6 times). The clinical picture is always that of a nonspecific systemic
illness with mild-grade fever (in 60 % of cases with 38-39 °C), arthralgias (60 %),
sometimes arthritis (30 %) and fatigue, while associated illness, in case of any, may
prevail the presentation. It is consensually agreed that EN is a hypersensitive reac-
tion to different antigenic stimuli and can therefore occur within the course of many
diseases including infections, inflammatory and immune disorders, malignancies or
drug therapy. However, an underlying aetiology cannot be found in about half of
cases [1].

Differential Diagnosis
Differential diagnoses: insect bites, erysipelas, erythema induratum (nodular vascu-
litis), urticaria, thrombophlebitis.

Biopsy

In the large majority of cases, which exhibit typical EN, there is no indication to
perform a skin biopsy. The dermatological diagnosis is based on clinical features.
However, in very few atypical cases of unusual presentation, a skin biopsy can be
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Fig. 3.2 (a) Erythema nodosum characterised by septal panniculitis (X50). (b) The inflammatory
infiltrate is made of lymphocytes admixed with few neutrophils, and extends in the periseptal part
of the fat lobules (X100). (¢) A septal fibrosis without inflammation is seen in this late lesion of
erythema nodosum (X100)

performed to rule out other diagnoses. Histopathologically, erythema nodosum is a
septal panniculitis (Fig. 3.2a), which is characterised by inflammation of fibrous
septa between fat lobules variably spreading into the lobules, septa being thickened
[2, 3]. Inflammatory cells often extend to the periseptal areas of the fat lobules.
Direct immunofluorescence studies have shown deposits of immunoglobulins in the
blood vessel walls of the septa of subcutaneous fat. At early stages, lymphocytes
and macrophages dominate but neutrophils are often present (Fig. 3.2b). Oedema,
fibrin deposition and foci of vasculitis may also be seen; at later stages, fibrosis
dominates (Fig. 3.2c). In some cases, giant cells may be present, located around
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Table 3.1 Aectiologies

Bacterial Streptococcal infections are one of the most common causes
infections Mycobacteries: Tuberculosis (primo infection) is still an important cause,
atypical mycobacterial infections and erythema nodosum leprosum
(histologic picture is that of leukocytoclastic vasculitis)
Gut infection: Yersinia enterocolitica, Salmonella, Shigella, Campylobacter
Mycoplasma pneumonia, Chlamydia psittaci, Klebsiella pneumoniae
Lymphogranuloma venereum (Chlamydia trachomatis)
Syphilis
Fungal infections  Coccidioidomycosis (San Joaquin Valley fever) is the most common cause
of erythema nodosum in the American Southwest
Histoplasmosis
Blastomycosis
Aspergillosis
Viral infections Herpes viruses
Hepatitis B and C
HIV
Parvovirus B19
Inflammatory, Sarcoidosis: the most common cause of EN, in its acute subset termed
autoimmune Lofgren syndrome that includes the association of EN, hilar lymphade-
disorders nopathy, fever, arthritis
Behget disease (pathological variant of EN with presence of vasculitis)
Inflammatory bowel diseases: ulcerative colitis and Crohn (EN may precede
the bowel disease)
Adult Still disease, lupus erythematosus, vasculitis
Malignancies Hodgkin disease and non-Hodgkin’s lymphoma
Acute leukaemia
Mycosis fungoides
Solid tumours (stomach, pancreatic, colon, lung, uterine, cervix)
Drugs Sulphonamides including sulphasalazine
Amoxicillin and other penicillins
Quinolone antibiotics
Tetracyclines
Azathioprine, D-penicillamine, gold salts
Nonsteroidal anti-inflammatory drugs (ibuprofen, indomethacin, diclofenac,
acetaminophen, naproxen)
Oral contraceptive pills
Thalidomide
Verapamil, nifedipine

Based on data from Refs. [1-5]

clefts in collagen. Miescher’s granuloma is unconstant but prototypical of EN and
is formed by more or less radially arranged macrophages, often around cleft-like
defects of septal collagen.

Some series have reported the characteristic of EN patients seen in theumatology
(Table 3.1). A series from Greece included 110 patients (83 % women, mean age
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41.0£14.0 years) [4]. Sarcoidosis was diagnosed in 28 % of the patients, infections
in 17.3 % and tuberculosis in 1.5 %. Other aetiologic factors were Adamantiadis-
Behget’s syndrome (3.8 %), pregnancy (6 %), oral contraceptives (3.8 %) and other
drugs (3.8 %). The aetiology of EN was not found in 35 % of the patients. Among
100 Turkish patients [2], the leading aetiology was poststreptococcal (11 %), fol-
lowed by primary tuberculosis (10 %), sarcoidosis (10 %), Behcet’s syndrome
(6 %), drugs (5 %), inflammatory bowel diseases (IBD) (3 %) and pregnancy (2 %),
but nearly half (53 %) of the cases had undetermined aetiology. Recurrences
occurred in patients having primary EN in 62 % (33/53) of patients. The outcomes
were usually favourable within 7 days, patients being at bed rest and receiving non-
steroidal anti-inflammatory drugs, together with specific treatment for patients with
an underlying disease.

As stated above, usually, nodules of EN regress spontaneously within a few
weeks. The course is benign and self-limited, and the prognosis is excellent. Bed
rest and restriction of physical activities is encouraged during the active phase.
Aspirin, nonsteroidal anti-inflammatory drugs, such as indomethacin or naproxen,
but also colchicine may be helpful to enhance analgesia and resolution. Systemic
corticosteroids are very rarely indicated in EN because of the benign nature of EN.
In addition, an underlying infection or other disease that may be masked after treat-
ment should be ruled out before any administration.

See Also

Behcet disease

Sarcoidosis

Inflammatory enteropathies
Hemopathies
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Chapter 4
Livedo Reticularis

Stephanie W. Liu and Ruth Ann Vleugels

Definition

Livedo reticularis (LR) is a common physical finding consisting of a mottled, reticu-
lated vascular pattern resulting from alterations in blood flow through the cutaneous
microvasculature system. It most commonly occurs on the extremities, with the legs
usually more affected than the arms (Fig. 4.1). Livedo reticularis can be benign,
occurring in healthy individuals without systemic associations, or it may be second-
ary, occurring in association with underlying disease. The appearance of LR reflects
the anatomy of the cutaneous microvascular system, which consists of perpendicu-
larly oriented arterioles that divide into capillary beds and then drain into the venous
plexus. Livedo reticularis can manifest by any process that reduces arteriole blood
flow (vasospasm, hyperviscosity, inflammation, thromboemboli) or venous outflow,
leading to accumulation of deoxygenated venous blood.

It is important to distinguish LR from livedo racemosa, a distinct entity charac-
terized by a violaceous, irregular net-like pattern that is often annular or polycyclic.
Livedo racemosa is always secondary to a pathologic process, such as SLE,
antiphospholipid antibody syndrome, Sneddon’s syndrome, or polycythemia vera,
among others, and classically remains present on rewarming of the skin. It is typi-
cally asymmetrically distributed and is often more widespread than LR, involving
the extremities, buttocks, and trunk.

LR without systemic associations: There are three types of LR without systemic
associations: (1) physiologic, which occurs in response to cold and resolves with
warming; (2) primary, in which the appearance and resolution are independent of
temperature; and (3) idiopathic, which is persistent LR without an underlying cause.
Both primary and idiopathic LR are diagnoses of exclusion.
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Fig. 4.1 Livedo reticularis of
the bilateral lower extremities

LR with systemic associations: Systemic associations with LR can occur in several
broad categories, as outlined in Table 4.1.

Differential Diagnosis

Erythema ab igne is a heat-induced skin condition that begins as reversible LR and
may become fixed with a reticulated pattern.
Reticulated erythematous mucinosis may look similar to LR, but the primary mor-
phology is of papules and plaques. It usually favors the mid trunk and is pruritic.
Poikilodermatous conditions (e.g., dermatomyositis, graft-versus-host disease, myco-
sis fungoides) can be confused with LR, but there will typically be epidermal change.

Workup

1. Complete history and physical exam: Ask about location of LR, precipitating or
alleviating factors (including temperature and leg elevation), duration of LR, and
associated symptoms. Pain with LR may be more suggestive of LR due to vascu-
litis, emboli, or calciphylaxis. Questions about pertinent medical history should
also be included, with focus on autoimmune connective tissue diseases, history
of hypercoagulable states, thrombosis, or recent infections. Ask about medica-
tions. Physical exam should note the presence of ulcerations or nodules, which
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Table 4.1 LR with systemic associations

Congential In infants, cutis marmorata is physiologic LR which responds to
rewarming and may be localized or generalized. Cutis marmorata
telangiectatica cutis (CMTC) is LR that appears at birth, may not
respond to rewarming, and may have associated abnormalities

Vasospasm The most common cause of LR, which is often seen in association with
autoimmune connective tissue diseases. It occurs commonly in
patients with Raynaud’s phenomenon

Hematologic/ Any process that results in hyperviscosity may produce LR. Increased

hypercoaguability quantities of normal blood products, as occurs in polycythemia vera
and thrombocytosis, as well as accumulation of abnormal proteins
including cryoglobulins, cryofibrinogens, cold agglutinins, and
paraproteins may cause intravascular sludging [1, 2]

Hypercoaguable states such as antiphospholipid syndrome (APS),

Sneddon’s syndrome (SS), protein C and S deficiency, antithrombin
III deficiency, factor V Leiden mutation, homocysteinemia,
disseminated intravascular coagulation, thrombotic thrombocytope-
nia purpura, and deep vein thromboses are other examples. In
particular, antiphospholipid syndrome, characterized by thrombosis
and/or recurrent fetal loss with circulating antiphospholipids, is an
important cause of LR to consider. LR may be the initial presenting
symptom in 25-40 % of APS patients [3, 4]. It is even more
frequent in patients with APS and underlying systemic lupus
erythematosus (SLE) than in patients with APS alone and can
signify an increased likelihood for neuropsychiatric SLE [5].
Sneddon’s syndrome, characterized by cerebrovascular events and
LR and/or livedo racemosa, typically affects young to middle-aged
women. The LR in Sneddon’s syndrome is widespread, almost
always involving the trunk and buttocks, and often predates
cerebrovascular events by years [6]

Vasculitis, Vasculitis, particularly of the small- or medium-sized arterioles, is
autoimmune associated with LR. Cutaneous polyarteritis nodosa is a classic
connective example (Fig. 4.2). Other vasculitides to consider are Churg-Strauss
tissue diseases syndrome, Wegener’s granulomatosis, microscopic polyangiitis,

nodular vasculitis, rheumatoid vasculitis, and giant cell arteritis
[7-9]. Autoimmune connective tissue diseases including SLE,
rheumatoid arthritis, Sjorgen’s syndrome, dermatomyositis, and
systemic sclerosis may present with large network pattern LR

Vessel obstruction Embolic events or thromboses can obstruct the vessel lumen.
Cholesterol emboli syndrome, seen in patients with atherosclerotic
disease, results when a cholesterol plaque is dislodged from the
vessel wall. It may be spontaneous or precipitated by catheter
procedures and intraluminal operations. Usually, LR will present
distal to the dislodged plaque [10]. Similarly, septic emboli, most
commonly from Staphylococcus aureus, may produce LR [11]

Deposition disorders can also present with LR. Calciphylaxis, typically

seen in the setting of end-stage renal disease, features calcium
deposition within the vessel walls. Primary hyperoxalurias, rare
autosomal recessive metabolic disorders associated with abnormal
overproduction of serum oxalate and subsequent deposition in
tissue, can manifest as LR. The deposition of these crystals results
in intravascular obstruction, end-organ damage, and LR associated
with ulceration and necrosis [12]

(continued)
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Table 4.1 (continued)

S.W. Liu and R.A. Vleugels

Medications

Infections

Neoplasms

Neurologic

Livedoid vasculopathy is a combination of intraluminal obstruction
and vessel wall pathology. The blood vessel lumina are filled with
hyaline thrombi and fibrinoid material collects in the walls. It
presents as distal lower extremity LR and recurrent painful purpuric
ulcerations that heal with stellate, white atrophie blanche scars
(Fig. 4.3) [13]

Thrombolytics, anticoagulants, and any drug that causes vasoconstric-
tion can present with LR. One of the most well-known medications
associated with LR is amantadine. Used in multiple sclerosis and
Parkinson’s disease, amantadine can cause LR in up to 40 % of
patients [14]. Other drugs that have been reported include
minocycline, norepinephrine, heparin, and interferon [15]

Associated infections causing LR are often seen in the setting
hypercoagulable states. Hepatitis C, causing mixed cryoglobuline-
mia, and mycoplasma pneumonia, causing cold hemagglutinin
disease, are known causes. Other infections reported to be
associated with LR include syphilis, streptococcemia, rheumatic
fever, meningococcemia, rickettsial disease, endocarditis, and viral
infections [16]

Malignancies (renal cell carcinoma, breast cancer) resulting in vascular
obstruction have been reported to cause LR in a few cases [17, 18]

Any disorder with dysautonomia can present with LR due to vaso-
spasm and venodilation. Reflex sympathetic dystrophy, character-
ized by pain, dysautonomia, and somatosensory and somatomotor
dysfunction, can present with LR. Stroke, paraplegia, and multiple
sclerosis are other disorders associated with LR

Fig. 4.2 Cutaneous polyarteritis nodosa presenting with livedo reticularis on the bilateral lower
extremities (Photo courtesy of Dr. Samuel Moschella)
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Fig. 4.3 Livedoid
vasculopathy on the lower
extremity with characteristic
stellate, white atrophie
blanche scarring (Photo
courtesy of Dr. Laura
Winterfield)

can suggest vasculitis. Areas of necrosis may suggest calciphylaxis or LR due to
intraluminal obstruction. The pattern of LR can also be useful. An evenly distrib-
uted, fine pattern can be seen with intraluminal pathology, whereas a larger net-
work with a patchy distribution is more characteristic of vasculitis or vessel wall
pathology-associated LR.

2. Laboratory studies: The lupus anticoagulant panel should be considered in all
patients with LR, given the common association and implications. Additional
screening studies should be chosen based on history and physical exam (e.g.,
vasculitis, autoimmune or hematologic directed serologies).

3. Skin biopsy: Livedo reticularis without systemic associations does not require a
skin biopsy. If an associated systemic condition is suspected, a skin biopsy can
help differentiate the cause of LR, distinguishing between vasculitis, vasculopa-
thy, etc. The goal of the biopsy is to obtain samples of the medium vessels found
in the deep reticular dermis. Therefore, a wedge excision or large punch biopsy
is preferred. If this is not possible, several biopsies should be taken from differ-
ent areas of LR, including the central blanched area and the outer, bluish area,
but avoiding the vessel itself. If there is evidence of purpura, nodules, ulcer-
ations, or necrosis, these areas should be biopsied as well.

Treatment

For primary LR, no treatment is needed. For physiologic or idiopathic LR, avoid-
ance of cold and tobacco is recommended. LR associated with systemic conditions
is treated based on the underlying cause.
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Chapter 5
Malar Erythema

Jessica S. Kim and Victoria P. Werth

Definition

Malar erythema is defined as redness symmetrically involving the bilateral cheeks
as well as the skin on the bridge of the nose. This erythema might be associated with
scaling or other findings, such as papules or pustules. The clinical diagnosis of
malar erythema is straightforward. The etiology is often due to photosensitivity, but
other causes can be associated. Malar erythema has many causes, and differentia-
tion is important for diagnosis and management.

The classic “butterfly rash” of ACLE presents as a confluent erythema with edema
over the malar eminences with sparing of the nasolabial folds. The acute-onset tran-
sient eruption typically follows sun exposure in a photodistribution and is seen almost
exclusively in patients with SLE whose illness is active in other organ systems. SCLE
manifests as photoexacerbated, non-indurated papulosquamous or annular skin
lesions that may develop on the face as well as the neck, dorsal upper extremities, and
upper trunk. An eruption similar to ACLE but with targeting of the nasolabial folds
and perioral sparing can be seen in association with the skin, cuticular and muscle
changes of dermatomyositis. Rosacea, in contrast, is confined to the face and gener-
ally more persistent by history, with flushing exacerbated by heat, hot drinks, alcohol,
spicy foods, menstruation, or exercise [1]. SCLE can involve the face and approxi-
mate a malar erythema, but there tend to be discrete lesions, and the lesions show
more epidermal changes such as scale or even vesiculation and crusting.
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ANA testing may be useful in the evaluation of a rheumatologic cause, as more
than 95 % of ACLE patients and 80 % of SCLE patients will have significant ANA
titers. However, these can be elevated even when the patient does not have lupus,
and a lesional biopsy should be done to confirm or rule out the diagnosis of LE if
the patient does not have classic SLE with systemic features, or if the eruption is
somewhat unusual or unresponsive to SLE therapies.

Differential Diagnosis

Genetic disorders: Certain heritable disorders are associated with photosensitivity
and a resultant secondary erythema of the face. These include Bloom’s syndrome or
Rothmund-Thompson syndrome, which can be identified by childhood onset and
other associated features.

Vitamin deficiency: Pellagra (deficiency of niacin) can cause a photodistributed
erythema that can result in a malar rash. There is often characteristic hyperpigmen-
tation as well. In addition, systemic features such as diarrhea, dementia, and even
death are associated.

Infection: Bacterial cellulitis (erysipelas) can cause a well-demarcated facial ery-
thema. This is often unilateral, however, and associated with fever and sudden onset.
Many viral infections (including erythema infectiosum, parvovirus B19, primary
HIV). Toxin-mediated infectious disorders such as toxic shock syndrome or scarlet
fever, as well as viral infections, such as erythema infectiosum, parvovirus B19, and
primary HIV can be associated with this finding as well. Differentiation can be
made by history and other signs of infection.

Polymorphous light eruption (PMLE): PMLE can result in a photodistributed
erythema than can sometimes be difficult to distinguish from connective tissue dis-
orders. Typically, the photosensitivity of polymorphic light eruption tends to be
more immediate (e.g., hours) following sun exposure, while classic lupus lesions
may take up to 1-2 weeks to develop following sun exposure. In addition, the
lesions of PMLE tend to occur only at selected times of the year, usually following
a sun exposure that is atypically intense compared to that over the preceding months.

Flushing: Many medications can cause flushing, such as niacin. In addition, expo-
sure to heat or drinking alcohol can result in malar erythema. Scomboid fish poisoning
(caused by eating decayed fish) can also result in intense flushing and erythema. These
exposures can usually be easily detected by history. Some people inherently have an
exaggerated vasomotor flushing response. This can be identified as it typically is asso-
ciated with intense feeling of burning, heat, and discomfort, and it has a typical short
and episodic course. These patients often admit to the use of fans or other means to
cool down the face. Finally, rare tumors, such as carcinoid, can be associated with
flushing. These patients will often have associated diarrhea, cramping, or wheezing.

Allergic or photoallergic disorders: An allergy to an airborne contactant can
result in erythema of the exposed areas of skin that can resemble a malar erythema.
Close inspection of the skin often reveals involvement of certain areas of the skin
that are typically not involved in a photodistributed malar erythema (e.g., eyelids and
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Fig. 5.1 Malar erythema from rosacea with characteristic papules and pustules

behind the ears). The erythema in these disorders is typically confluent across the
entire skin of the face, unlike a true malar erythema. Certain medications can cause
a photoallergic or phototoxic reaction that can result in a malar erythema that can be
very difficult to distinguish from connective tissue diseases. A history can be help-
ful; however, further testing may be required to make this diagnosis. Photo-patch
testing can be helpful as well as a skin biopsy that would not show other findings
(e.g., increased mucin deposition) that are more typical of connective tissue
diseases.

Inflammatory skin disorders: Acne rosacea can be associated with a malar ery-
thema that is often confused with lupus erythematosus or other related diseases. The
presence of papules or pustules helps to make this diagnosis (Fig. 5.1), as does frank
rhinophyma. In addition, these patients typically have triggers such as alcohol use,
heat, or spicy foods. Seborrheic dermatitis can cause facial erythema. Typically this
is associated with a waxy, yellow scale that is characteristic and has a predilection
for the nasolabial folds (which are not typically involved in lupus) and hair-bearing
areas. The color of seborrheic dermatitis is more orange-red than the violaceous
color of connective tissue disorders. In addition, the eyebrows, scalp, ears, and chest
are often involved and can be helpful in making this diagnosis. Atopic dermatitis is
another common disorder that can have facial erythema. These patients typically
give a family history of atopy and often have involvement of more classic areas,
such as the antecubital and popliteal fossae and hands. There is often an associated
“hyperlinearity” of the palms, in which the number of skin creases on the palms is
greatly increased. Pemphigus erythematosus is a photodistributed autoimmune blis-
tering disorder that can cause a facial erythema. Typically, however, this disorder
will be associated with erosions and vesicles as the primary lesions.
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Fig. 5.2 Malar erythema
from acute LE demonstrates
confluent erythema with
edema and sparing of the
nasolabial folds

Lupus erythematosus: The malar rash is classically associated with acute cutane-
ous lupus erythematosus (ACLE) or subacute cutaneous lupus erythematosus
(SCLE). The malar rash of ACLE does not tend to show very much epidermal
change (other than perhaps minimal scaling), thus, the presence of crusting or ero-
sions is more indicative of other disorders. This rash typically involves the nasal
bridge but spares the nasolabial folds (Fig. 5.2). As mentioned, there are no pustules,
although papules can occasionally be found. These patients can also have involve-
ment of other photodistributed areas, such as the chest and arms. Typically, these
patients are experiencing a flare of their SLE and thus have other LE-related symp-
toms. The malar erythema of SCLE is associated with more scale, and usually there
is associated involvement of the chest, back, or arms. One can typically find more
classical annular or psoriasiform configured lesions, and they are characteristically
associated with hypopigmentation. The erythema of SCLE has a telangiectatic qual-
ity not typically seen in other causes of malar erythema.

Dermatomyositis (DM): Patients with DM can have a malar erythema that is
indistinguishable from LE-related erythema. Clues for DM include involvement of
the eyelids, edema, predilection to involve the nasolabial folds (Fig. 5.3), associated
involvement of other areas (especially the scalp), and a dysesthetic burning and
itch. The rash of DM also has a characteristic violaceous color.
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Fig. 5.3 Malar erythema
from dermatomyositis
targeting nasolabial fold with
perioral sparing; note the
associated periorbital
heliotrope erythema

Biopsy

The histopathology of the lesional skin can be critical to differentiate rheumatic
diseases from nonrheumatic such as rosacea. LE and DM lesions share features of
hyperkeratosis or epidermal atrophy, orthohyperkeratosis or parakeratosis, vacuolar
alteration of basal keratinocytes, and a sparse-to-moderate mononuclear cell infil-
trate focused at the dermal-epidermal junction (Fig. 5.4) and perivascularly [2].
Mucinous dermal deposition and thickening of the epidermal basement membrane
are also present (Fig. 5.5). Direct immunofluorescence staining in ACLE may show
a fluorescent band of granular deposits at the dermal-epidermal junction in both
involved and uninvolved skin, although this same pattern may also be found in non-
LE skin disease, in actinically damaged skin, and in normal skin as well. In acne
rosacea, a dense inflammatory infiltrate comprised of lymphocytes, histiocytes, and
multinucleated giant cells is seen around hair follicles. Hyperplasia of the seba-
ceous glands is also seen. Drug eruptions may show lymphocytic inflammation at
the dermal-epidermal junction, but the presence of eosinophils allows consideration
of a drug eruption as a clinical mimicker of cutaneous lupus.

A diagnostic algorithmic approach to the patient with malar erythema is given in
Fig. 5.6
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Fig. 5.4 Skin biopsy of acute
LE showing a lymphocytic
perivascular and band-like,
lichenoid infiltrate (H&E
staining)

Fig. 5.5 Skin biopsy of acute
LE showing increased dermal
accumulation of mucin (blue)
(Hale stain)
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Chapter 6
Purpura

David A. Wetter

Definition

Purpura is visible hemorrhage in the skin or mucous membranes [1-3]. The color of
purpura is due to hemoglobin (bright red for fully oxygenated; reddish blue, blue-
black, or purple for less saturated; and blue-black to black for hemorrhage due to
hemorrhagic tissue necrosis) [3]. Primary purpura means that the mechanism of
lesion production is the same mechanism that produced the hemorrhage (as opposed
to secondary purpura which represents hemorrhage into lesions occurring from
another primary process, for example, hemorrhage occurring into areas of stasis
dermatitis on the lower extremities due to increased intravascular pressures) [1, 3].

By definition, a lesion of purpura must have a color characteristic of hemorrhage,
and some of the color must remain despite the application of direct pressure to the
lesion with a glass slide (diascopy) [1, 3]. The direct pressure compresses the der-
mal vessels in the lesion and displaces any blood that is free to move [1, 3]. In
contrast, if blood is external to the lesional vessels or if the vessels are occluded by
clot, then some color will remain (i.e., purpura) [1, 3].

Purpuric lesions can have varying degrees of associated inflammation. This can
be assessed by evaluating how much of the color of the lesion is blanchable via
diascopy. The blanchable component of the color (i.e., that which is displaced with
application of direct pressure with a glass slide) represents erythema and is a sur-
rogate marker for the degree of inflammation present [3]. The residual color that
does not blanch represents hemorrhage (purpura) [3]. The ratio of erythema (inflam-
mation) to purpura (hemorrhage) can help the clinician to determine the relative role
of inflammation and hemorrhage contributing to the lesion [1].

Purpura can be either macular (flat) or palpable (raised or indurated). The palpa-
bility of a lesion is due to edema, extravasated fibrin, and inflammation present
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within the lesion [1, 2]. Retiform purpura describes a subset of lesions that have a
branched or reticulated shape (either to the entire lesion or of its edges) [3, 4]; other
lesions of purpura may assume a stellate shape (consisting of peripheral radiating
extensions like a star) [2].

Differential Diagnosis

There are three main pathogenic mechanisms of purpura: simple hemorrhage,
inflammatory hemorrhage (i.e., inflammation directed at the blood vessels), and
occlusive hemorrhage with minimal inflammation [3]. The morphology of purpura
at the bedside can be used to help a clinician determine the most likely mechanism
for the purpura. The following six morphologic subsets of purpura can be used to
generate an abbreviated differential diagnosis [1-3]:

1. Macular petechiae (<4 mm in diameter, flat, noninflammatory, type of “sim-
ple hemorrhage”): Thrombocytopenia (due to numerous causes), abnormal plate-
let function (hereditary or acquired), pigmented purpuric dermatoses (Fig. 6.1),
and elevated intravascular pressure spikes (e.g., Valsalva-like maneuvers).

Fig. 6.1 Pigmented purpuric
dermatosis (progressive
pigmentary dermatosis
[Schamberg disease])
occurring on the leg as
reddish-brown patches with
superimposed pinpoint
petechiae
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Fig. 6.2 Macular
ecchymoses of the dorsal
hand and forearm. These
were due to long-term
systemic corticosteroid
therapy for rheumatoid
arthritis

2. Intermediate macular purpura (5-9 mm in diameter, flat, noninflammatory,
type of “simple hemorrhage”): Hypergammaglobulinemic purpura of
Waldenstrom and other causes of macular petechiae and macular ecchymoses.

3. Macular ecchymoses (>1 cm in diameter, flat, noninflammatory, type of
“simple hemorrhage”): Hemophilia, anticoagulants, vitamin K deficiency,
hepatic insufficiency, actinic purpura, corticosteroid therapy (topical or sys-
temic; Fig. 6.2), vitamin C deficiency (scurvy), systemic amyloidosis, and
Ehlers-Danlos syndrome.

4. Palpable purpura (inflammatory purpura with prominent early erythema;
round, port-wine color; partially blanches with diascopy indicating the
presence of both inflammation and hemorrhage): The most important consid-
eration in this category is cutaneous small-vessel vasculitis (e.g., leukocytoclas-
tic vasculitis; Figs. 6.3 and 6.4). ANCA-associated vasculitides and vasculitides
that affect both small- and medium-sized vessels can also present with palpable
purpura. Targetoid lesions with a central purpuric component can be seen with
IgA vasculitis and erythema multiforme. Pityriasis lichenoides et varioliformis
acuta (PLEVA) can also manifest palpable purpura.

5. Noninflammatory retiform purpura (minimal early erythema; some lesions are
palpable; typically due to microvascular occlusion): Calciphylaxis (Figs. 6.5
and 6.6), heparin necrosis, warfarin necrosis, antiphospholipid antibody syn-
drome, cryoglobulinemia (monoclonal type only; mixed cryoglobulinemia usu-
ally presents with palpable purpura and demonstrates leukocytoclastic vasculitis
on histology), hypercoagulable disorders (e.g., protein C or S deficiency), dis-
seminated intravascular coagulation, cocaine use (levamisole-tainted), oxalosis,
cholesterol emboli, livedoid vasculopathy, vessel-invasive infection (e.g.,
Aspergillus, ecthyma gangrenosum), malignant atrophic papulosis (Degos’ dis-
ease), and marantic endocarditis.

6. Inflammatory retiform purpura (early lesions have prominent erythema; some
lesions are palpable): IgA cutaneous small-vessel vasculitis, vasculitis affecting
both small- and medium-sized vessels (such as ANCA-associated and connective
tissue disease-associated vasculitides), and chilblains (perniosis).



50

D.A. Wetter

Fig. 6.3 Palpable purpura in a patient with cutaneous small-vessel vasculitis manifesting as pur-
puric papules and plaques on the lower extremities. Note the presence of both hemorrhage (pur-
pura) and erythema (inflammation). Skin biopsy demonstrated leukocytoclastic vasculitis

Fig. 6.4 Palpable purpura
manifesting as purpuric
papules and plaques (some
with overlying necrosis) on
the lower extremities. Skin
biopsy demonstrated
leukocytoclastic vasculitis,
and direct
immunofluorescence
microscopy of lesional skin
revealed the presence of IgA
within superficial dermal
blood vessels. Evaluation for
associated causes of this
patient’s IgA vasculitis
revealed the presence of renal
cell carcinoma




6 Purpura 51

Fig. 6.5 Noninflammatory, retiform purpura manifesting as purpuric patches and indurated,
exquisitely tender plaques on the abdomen. Skin biopsy demonstrated findings consistent with
calciphylaxis

Fig. 6.6 Noninflammatory
retiform purpura. Necrotic,
stellate ulceration of the hip
in a patient with calciphylaxis
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Typical Locations of Purpura

Acral predominant (e.g., hands, feet, ears) can be due to various causes, including
cryoglobulinemia, embolic phenomena (e.g., cholesterol emboli, endocarditis),
antiphospholipid antibody syndrome, perniosis, cocaine use (particularly the
ears), disseminated intravascular coagulation, systemic amyloidosis (“pinch pur-
pura” around eyes), and cutaneous small-vessel vasculitis (associated with drug,
infection, connective tissue disease, malignancy, ANCA-associated vasculitis).

Dependent areas (typically lower extremities, also sacral back and buttocks in a
hospitalized patient lying down): Cutaneous small-vessel vasculitis (i.e., leuko-
cytoclastic vasculitis), pigmented purpuric dermatosis, and secondary purpura
(e.g., due to hemorrhage into stasis dermatitis or hemorrhage into an area of drug
eruption due to thrombocytopenia [1]).

Areas of extensive subcutaneous fat (e.g., breasts, hips, buttocks, thighs): Warfarin
necrosis and calciphylaxis (this typically also occurs on the lower extremities).

Common sites of trauma (dorsal hands and forearms): Actinic purpura and
corticosteroid-induced purpura.

Site of subcutaneous injection (e.g., abdomen): Heparin necrosis (may also occur at
sites distant from this).

Approach to the Diagnosis of Purpura (Fig. 6.7) [1-3]

(A) First determine if the lesion is:

Purpura? (via diascopy)
Primary purpura?

(B) Determine if the lesions are palpable (exclude major trauma-induced hemor-
rhagic contusions):

1. If none are palpable — represents “‘simple hemorrhage” — classify by size
(macular petechiae, <4 mm; intermediate macular purpura, 5-9 mm;
macular ecchymoses, >1 cm).

2. If some are palpable, classify as one of the following:

(a) Early lesions are round, port-wine colored, and have prominent ery-
thema (partially blanch with diascopy) — represents palpable purpura
(often due to cutaneous small-vessel vasculitis).

(b) Early lesions lack erythema and demonstrate a retiform, branched
appearance — represents noninflammatory retiform purpura (usually
due to conditions associated with microvascular occlusion).

(c) Early lesions have prominent erythema and demonstrate a retiform,
branched appearance — represents inflammatory retiform purpura
(usually due to IgA vasculitis or other subtypes of vasculitis).
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Algorithm for approaching the patient with purpura (Adapted from Refs. [1-3])

(C) Perform history and review of systems to identify factors that may be contrib-
uting to purpura, guided by the differential diagnosis of the morphology of the
purpura (e.g., preexisting medical conditions or medications that may affect
coagulation and hemostasis).

(D) Pursue skin biopsy when the cause of purpura is uncertain.

1.

It is imperative to know the age of the lesion chosen for biopsy, since late
lesions of noninflammatory retiform purpura (due to microvascular occlu-
sion) develop erythema (inflammation) as a wound healing response to isch-
emic injury or necrosis [3]. Thus, a late lesion of noninflammatory retiform
purpura could appear clinically (and histologically) similar to an early
lesion of palpable purpura (e.g., inflammatory hemorrhage due to cutaneous
small-vessel vasculitis) [1-3].

Routine histopathology of palpable purpura should be from a lesion no
more than 24-48 h old.

When the morphology of purpura is concerning for vasculitis, direct immu-
nofluorescence studies should be performed on the skin biopsy (to rule out
IgA vasculitis). Direct immunofluorescence in this setting should ideally be
performed on an early lesion (less than 24 h old) to ensure the presence of
the immune complex deposits.

(E) Targeted laboratory studies can be performed based upon the morphology of
the purpura and its accompanying differential diagnosis (See section
“Differential Diagnosis”).
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Chapter 7
Telangiectasias

David Fiorentino

Definition

Mucocutaneous telangiectasias are dilatation of the capillaries, arterioles, and/or
venules of the dermis. They appear as erythematous or bluish macules (that can be
confluent into patches) that are blanchable on diascopy. They can be linear, lacy, or
matted. If the blood vessels involved are deep (and thus not as compressible from
external forces), they can sometimes appear as non-blanching lesions and should
still be considered in the differential diagnosis of purpura. They can occur almost
anywhere on the surface of the skin and mucous membranes. Telangiectasias can be
simply a cosmetic nuisance or they can be a sign of underlying disease. Their distri-
bution, configuration, associated signs and symptoms, and the medical history of the
patient are all important clues to being able to distinguish between isolated lesions
and those which require consideration for underlying systemic pathology. It should
be noted that telangiectasias can also be secondary findings in a number of dermato-
logic lesions (e.g., basal cell carcinoma), but those will not be discussed here.

Differential Diagnosis

Primary Telangiectasia Syndromes

Certain hereditary syndromes (e.g., genodermatoses) are associated with telangiec-
tasias. These include ataxia telangiectasia, Bloom’s syndrome, xeroderma pigmento-
sum, Sturge-Weber disease, Rothmund-Thompson syndrome, and Klippel-Trénaunay
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syndrome. The most common hereditary telangiectasia is actually a capillary malfor-
mation—the nevus flammeus. Also known as the port-wine stain, these lesions typi-
cally present as confluent patches (1-5 cm) on the posterior neck or occipital scalp.
Hereditary hemorrhagic telangiectasia (Osler-Weber-Rendu) usually presents in the
third or fourth decade with discrete, round telangiectatic macules on the face, lips,
oral mucosa, trunk, arms, and fingers [1]. Palmar erythema can also be seen. The
lesions are actually small arteriovenous shunts that can also occur in the liver, gas-
trointestinal tract, lungs, and brain. Clues to this diagnosis include a family history
(with autosomal dominant pattern), mucous membrane lesions, recurrent epistaxis,
and visceral involvement.

Generalized essential telangiectasia is one of the most common forms of idio-
pathic generalized telangiectasia [2]. In this disorder, lesions most commonly begin
on the feet, ankles, and distal legs but are characterized by slow extension to other
areas. The lesions can be associated with numbness or burning. Patients typically
present in the fourth or fifth decade of life. Typically the lesions are bright red, and
individual, discrete capillaries can be seen that often form lacy, syncytial networks.
Less commonly the lesions can be “matted” (e.g., present as a nearly confluent
macule). Histopathology demonstrates only dilatation of the superficial dermal vas-
culature with no inflammation or abnormality in the surrounding connective tissue.

Cutaneous collagenous vasculopathy is a rare disorder that can clinically be con-
fused with generalized essential telangiectasia [3]. Histologically, however, the
lesions are characterized by a thick perivascular wall of collagen surrounding the
dermal capillaries.

Unilateral nevoid telangiectasia syndrome (UNTS) is a rare disorder (both con-
genital and acquired) that can occur at any age (peak onset in the third decade of
life) characterized by focal telangiectasias in a dermatomal distribution most com-
monly in the distribution of the trigeminal, cervical, or upper thoracic nerves [4]. A
possible etiologic relationship to estrogens has been debated, as it occurs frequently
in pregnancy and with liver disease.

Secondary Telangiectasias

Venous hypertension can be a common cause of telangiectasias on the legs and feet.
These lesions are secondary to high pressure in the venous system that is most com-
monly due to poor valve function, but any chronic impairment of venous return can
result in these lesions. Because they are dilations in the venous system, the lesions
are typically more bluish than the erythematous capillary dilations that are seen in
other disorders. There will often be associated, palpable bluish venous varicosities
and a history of leg edema.

Telangiectasia can be the natural result of response to many types of trauma,
including ulceration. Chronic UV exposure can result in telangiectasias, as can
radiation. These irradiation-driven telangiectasias can be identified as they are often
associated with pigmentation abnormalities and/or epidermal atrophy and usually
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are bound by the limits of the exposure (e.g., photodistributed or in the field of
radiation), and this can be helpful in the diagnosis.

Telangiectasias can also be induced by certain medications. The most commonly
associated oral medications include lithium, oral contraceptives, thiotixene, inter-
feron alpha, and isotretinoin. These can occur anywhere on the body. Calcium chan-
nel blockers (namely, amlodipine and nifedipine) can induce telangiectasias with a
photodistribution, as can rarely other medications such as bosentan or venlafaxine
[5]. Chronic use of topical corticosteroids can result in telangiectasia—helpful asso-
ciated findings include epidermal atrophy, striae, and/or acneiform lesions. Exposure
to aluminum has been associated with the appearance of characteristic, asymptom-
atic, erythematous, matted, 0.2-3 cm telangiectatic lesions primarily on the upper
chest and back [6]. Lesions are characterized histologically by elastic degeneration
of the stroma and a mononuclear cell infiltrate.

Telangiectasias are seen in certain systemic or metabolic diseases. Liver disease
or pregnancy can commonly be associated with cutaneous telangiectasias, due to
the effects of high levels of estrogen. Palmar erythema is often seen, as are discrete,
lacy, red telangiectasias, often found over the chest and back. Other metabolic
abnormalities including thyroid disease can also result in telangiectasias.

Red fingers syndrome is characterized by painless erythema and telangiectasia of
the dorsal tips of the fingers and toes and is classically associated with HIV, HBV,
or HCV [7]. It is thought that the association with these viruses might be ultimately
due to the liver dysfunction that ensues in these patients.

Certain neoplasms can result in the appearance of telangiectasias. Atrial myxo-
mata have been reported in association with telangiectasias of the chest [8]. The
most common malignancies that are associated with telangiectasias are carcinoid,
intravascular (angiotropic) lymphoma, and mycosis fungoides—however, they have
also been reported in association with ovarian, bronchogenic, and breast carcinoma.

Telangiectasias are associated with certain inflammatory diseases that are not
necessarily autoimmune in nature. Cutaneous mastocytosis can present with telan-
giectatic macules, mostly commonly with the subtype known as telangiectasia mac-
ularis eruptiva perstans (TMEP). These lesions are usually hyperpigmented, pruritic,
truncal, and often urticate (become raised) when rubbed. Acne rosacea is associated
with telangiectasias of the face, especially the cheeks and nose. The presence of
inflammatory papules or pustules helps the clinician make this diagnosis, although
these are often absent (in the so-called erythrotelangiectatic form of acne rosacea),
and can often be confused with the malar rash of acute cutaneous lupus erythema-
tosus or dermatomyositis (see below).

Finally, telangiectasias can be a sign of underlying rheumatic disease. The ery-
thema of dermatomyositis and cutaneous lupus erythematosus is often telangiectatic
on close examination (Fig. 7.1). Violaceous color, photodistribution (e.g., face, upper
back, chest, upper arms), and itch or burning (especially in the case of dermatomyo-
sitis) are all clues to an underlying autoimmune inflammatory disease. The inflam-
matory lesions of dermatomyositis and cutaneous lupus often resolve with lacy
telangiectasia (Fig. 7.2). Dermatomyositis patients can also present with telangiec-
tatic patches adjacent to white, avascular appearing macules that are often found in a
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Fig. 7.1 Telangiectatic papules and plaques in a patient with subacute cutaneous erythematosus

Fig. 7.2 Postinflammatory
telangiectasia in a patient
with dermatomyositis
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Fig. 7.3 Telangiectatic and
avascular patches typical of
dermatomyositis

Fig. 7.4 Matted telangiectasias of systemic sclerosis

reticulate pattern (Fig. 7.3). In contrast, the telangiectasias seen in patients with sys-
temic sclerosis are typically matted, discrete 1-5 mm lesions (Fig. 7.4). These typi-
cally occur on the hands and digits (palmar greater than dorsal surface) and the face
and lips but can also be found on the chest and arms. Some data suggest that the
presence of these lesions might correlate with the risk of developing pulmonary
hypertension [9]. Patients with systemic sclerosis can also have discrete (non-matted)
telangiectasias over the interphalangeal and metacarpophalangeal joints (Fig. 7.5),
which are usually associated with prior digital ischemic ulcerations in these regions.
Patients with SLE, dermatomyositis, and systemic sclerosis all can present with peri-
ungual capillary telangiectasias, which are often visible to the naked eye (Fig. 7.6).
The periungual lesions of dermatomyositis are often associated with tenderness,
while those of systemic sclerosis are associated with acrosclerosis or puffy fingers as
well as Raynaud’s. Periungual telangiectasias are considered to have high specificity
for the presence (or future development) of connective tissue disease.
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Fig. 7.5 Lacy telangiectasias
overlying the proximal
interphalangeal joints in a
patient with systemic
sclerosis. Note active digital
ischemic lesion which is
associated with this pattern of
telangiectasia

Fig. 7.6 Typical periungual
telangiectasias in this patient
with lupus erythematosus

Approach to the Patient

In summary, when presented with a patient with mucocutaneous telangiectasias,
one should first rule out a primary, congenital syndrome as well as possible second-
ary causes such as medication or malignancy. The associated cause of the telangiec-
tasias is then decided upon by both configuration and distribution of the lesions.
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Chapter 8
Ulceration in Rheumatic Disease

Othman Abahussein and Jan Peter Dutz

Definition

Skin breakdown results in ulceration or erosion. An erosion is a superficial skin
breakdown that involves the epidermis only and is most often traumatic. An ulcer is
loss of cutaneous tissue that extends into the dermis and sometimes reaches subcu-
taneous fat. The causes of ulceration include trauma, inflammation, vasculopathy,
and vasculitis. Inflammation, vasculopathy, and vasculitis may be the result of a
connective tissue disease or an adverse effect of drug use.

Cutaneous or Mucocutaneous Ulceration
Due to Connective Tissue Disease (CTD)

Several CTDs are associated with characteristic patterns of skin ulceration and are
listed here:

Behget’s disease (BD) is characterized by recurrent oral or genital aphthous ulcers.
Oral ulcers occur on the soft palate, tongue, and gingival or buccal mucosa; have
a white, fibrinous base; and heal without scarring (Fig. 8.1). Pyoderma gan-
grenosum (PG) is another cutaneous manifestation of BD. It has a characteristic
cribriform (grate-like) appearance with undermined ulcer and purple edges
(Fig. 8.2).

Reactive arthritis or Reiter’s syndrome (RS) is triad of reactive arthritis and con-
junctivitis following urogenital or gastrointestinal tract infection. Patients with
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Fig. 8.1 Aphthous ulcer on
the lower lip shows a
fibrinous base

Fig. 8.2 Right leg image
shows pyoderma
gangrenosum with an
undermined ulcer

RS may have superficial painless oral and genital ulcers. The genital ulcers in the
male have a characteristic of circinate white plaques that grow centrifugally on
the uncircumcised glans penis (circinate balanitis).

Systemic lupus erythematosus (SLE). Digital ulceration is a rare manifestation of SLE.
It occurs most commonly in patients with disease of long duration and may be the
result of vasculitis, the presence of antiphospholipid antibody, or atherosclerosis. In
addition to digital ulcers, sometimes panniculitis and vasculitis can lead to ulceration.
Lupus panniculitis occurs on the face, the breast, the abdomen, and thighs and is seen
in 2-5 % of SLE patients. Vasculitis may cause lower leg ulceration.

Systemic sclerosis (SSc). The most common type of ulceration in SSc is the digital
ischemic lesion (DIL). These ulcerations occur in up to 40 % of patients with
SSc and can be extremely debilitating due to pain. The lesions come in two
forms: those occurring on the digital pulp and those occurring overlying extensor
joints (such as the interphalangeal joints or metacarpophalangeal joints). The
digital pulp lesions usually occur on the digital tips, although they can occur at
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Fig. 8.3 Right hand in
dermatomyositis patient.
Note the ulceration on the
digit pulp and the lateral
erythema

the hyponychium (the junction of the free edge of the nail plate and the fingertip)
or on the lateral tips of the digit. They present as punctate ulcerations filled with
a hyperkeratotic inclusion without surrounding erythema and are usually quite
tender. They resolve with a pitted scar. The other type of lesion overlying the
extensor joints typically presents as true ulcerations, which can often be associ-
ated with some crust and/or eschar. They often heal with lacy telangiectasias. In
addition to being found on the hands, they are also seen overlying the elbows,
knees, and malleoli. These lesions are likely the result of a combination of trauma
and poor blood supply.

Another cause of ulceration in the SSc patient is pyoderma gangrenosum. These
commonly present as ulcers on the leg with a rolled, inflammatory border and they
can change in size quickly.

Dermatomyositis (DM). An ulcer in DM can be the result of calcinosis or vascu-
lopathy. In general, ulcers can indicate one of three scenarios: first, necrotic skin
ulceration, especially in non-acral regions and regions without surrounding rash,
is considered a predictive factor for the presence of underlying cancer; second,
ulceration of Gottron’s papules can occur following DMARD therapy, especially
methotrexate or mycophenolate mofetil; and third, patients with melanoma
differentiation-associated gene 5 antibodies (MDAS) have a higher incidence of
ulcerative cutaneous lesions on the digital pulp and periungual areas, within
Gottron’s papules, and over the elbows (Fig. 8.3) [1]. In addition diffuse punched-
out ulcerations and ischemic digital necrosis have been described in literature.
These patients may be at higher risk of interstitial lung disease. It should be
noted that ulcers can also occur in areas of intense inflammation and may be of
no particular prognostic significance.

Rheumatoid arthritis (RA): Pyoderma gangrenosum (PG), rheumatoid vasculitis,
venous insufficiency, peripheral arterial disease, peripheral neuropathy, and Felty’s
syndrome are causes of skin ulcers in RA. The most common location of ulcer-
ation is on the lower leg. Leg ulcers in RA patients usually are chronic and occur
in patients with seropositive and erosive disease. PG presents as a painful necrotic
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Fig. 8.4 Left leg with ulcers
in a patient with rheumatoid
arthritis

ulcer with undermined border. Felty’s syndrome is characterized by RA, spleno-
megaly, leg ulcers, and granulocytopenia. Leg ulcers secondary to rheumatoid vas-
culitis are usually painful, deep, and punched-out in appearance (Fig. 8.4) [2].

Superficial ulcerating rheumatoid necrobiosis is a chronic, superficial ulceration,
commonly on the limbs and most frequently on the lower legs, that histologically
shows features of necrobiotic palisading granulomas. It occurs in association
with RA but also other CTDs.

Ulceration of the psoriatic plaques secondary to methotrexate toxicity is rare. It can
occur within psoriatic plaques during the first month of starting therapy. The pso-
riatic plaques become red and painful and then develop a superficial ulceration [3].

Ulcers in vasculitis/vasculopathy can be seen in granulomatous vasculitis like
Wegener’s granulomatosis (WG) and Churg—Strauss syndrome (CSS) where
they tend to occur on the elbows. In necrotizing inflammation of small to
medium arteries in polyarteritis nodosa (PAN), leg ulceration is more common.
Vasculopathic diseases include livedoid vasculopathy, thrombophilic disorders,
and cryoglobulinemia.

Differential Diagnosis of Ulcers in the Setting of CTD

Cutaneous Ulcers

From the discussion above, it is clear that ulcer location is an important factor in deter-
mining etiology — involvement of the nose and ears is suggestive of vasculopathy,
often in the setting of cryoproteins, although forms of vasculitis (such as Wegener’s)
should be considered. In general, extreme pain and/or the presence of necrosis often
indicates a vasculopathy of some kind — here, the clinician should be considering
vasculopathy related to certain known CTDs (systemic sclerosis, dermatomyositis,
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Fig. 8.5 Leftleg ulcers in a
patient with medium-vessel
vasculitis; note the
irregularity of the ulcer

and the retiform purpura

lupus) versus other vasculopathies mentioned above. Irregular borders, angulation in
ulcers, and presence of livedo reticularis are suggestive of underlying vasculitis or
vasculopathy (Fig. 8.5). Violaceous, elevated, and undermined borders that follow
minor trauma are often indicative of pyoderma gangrenosum, which can occur most
often in the setting of rheumatoid arthritis, Behget’s disease, and systemic sclerosis.

In addition to ulcers secondary to CTD, common causes of skin ulceration should
be excluded. These include arterial ischemia (clues include persistent pain, claudi-
cation, diminished pulses, and capillary refill), venous stasis (edema and varicosi-
ties), and neuropathy (decreased sensation). A diagnosis of PG is a diagnosis of
exclusion that requires clinicopathologic correlation. Biopsy is required for histol-
ogy, special stains, and culture to exclude other infectious causes such as ecthyma
gangrenosum, ecthyma, chronic herpes simplex, sporotrichosis, and mycobacterial,
parasitic, or deep fungal infections. Finally, one should consider the possibility of
neoplasm or factitial causes of ulceration.

Mucosal Ulcers

Aphthous ulcers can be differentiated from intraoral herpes simplex by location as
herpetic ulcers affect the hard palate and attached gingiva, while aphthous ulcers
affect nonkeratinized mucosa only. Varicella is characterized by widespread cutane-
ous vesicular eruption with fever. Hand—foot-mouth disease, caused by coxsackie-
virus, presents with elliptical vesicles surrounded by an erythematous halo on
hands, feet, and buttocks. In herpangina the ulcers affect soft palate and tonsillar
pillar areas with lymphadenopathy. Oral ulcerations secondary to inflammatory
bowel disease are associated with recurrent bloody or mucous diarrhea and oral
ulcerations due to cyclic neutropenia present with fever, cervical lymphadenopathy,
and neutropenia [4].
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Drugs That Have Been Associated with Ulceration

Methotrexate, hydroxyurea, penicillamine, and cocaine/levamisole have all been
associated with skin ulceration. NSAIDs may induce aphthous stomatitis.

Biopsy

A biopsy is useful to confirm the diagnosis histologically, to obtain tissue for culture,
and to rule out malignancy. Generally any ulcer that does not heal over 4 months
requires a biopsy to exclude underlying malignant changes either primary or sec-
ondary, e.g., Marjolin’s ulcer (squamous cell carcinoma arising in a preexisting
chronic ulcer). The specimen should include subcutaneous tissue from the periphery
of the ulcer and the area near the ulcer center. This is achieved by incisional biopsy
perpendicular to ulcer edge or multiple punch biopsies. The ulcer tissue specimen
needs to be stained with hematoxylin and eosin (routine histology), PAS or silver for
fungi, Ziehl-Neelsen for mycobacteria, and Giemsa for leishmaniasis.
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Chapter 9
Panniculitis

Alan Tyndall and Peter Hiusermann

Definition

Panniculitis is a nonseptic inflammation of the subcutaneous adipose tissue often
reflecting another disorder. It is divided into four histological subgroups, mostly
lobular or mostly septal, each one being either with or without vasculitis.

Originally described in 30 patients by Weber and Christian over 60 years ago as
a syndrome of recurrent episodes of fever, arthralgia, fatigue, and nodular pannicu-
litis, 30 such cases were later reclassified as erythema nodosum (12 cases), throm-
bophlebitis (6 cases), fictitial (5 cases), trauma (3 cases), or other lymphoma,
leukemia, etc.) [1].

Differential Diagnosis

The diagnosis of panniculitis and the exclusion of other conditions are dependent on
an adequately deep biopsy.

Conditions mimicking panniculitis include thrombophlebitis, fictitial lesions,
trauma, local sepsis, and infiltrative lesions, e.g., lymphoma.

Within the classification of panniculitis itself, the histological subgrouping into
mostly septal or mostly lobular + vasculitis will guide the clinician as to which
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Fig. 9.1 Typical erythema nodosum of the lower legs (a) and an atypical macular form (b)

condition may be associated. On many occasions the diagnosis of panniculitis may
remain as idiopathic.

The commonest panniculitis seen by a rheumatologist is erythema nodosum [2],
a painful nonvasculitic, mostly septal form seen on the anterior surface of the lower
legs (Fig. 9.1a).

However, erythema nodosum may be atypical, being either widespread small,
macular mimicking cutaneous vasculitis or the neutrophilic dermatoses such as
Sweet’s syndrome (Fig. 9.1b) or diffuse periarticular and mimicking arthritis
(Fig. 9.2). Involvement of the upper extremities alone is very rare for erythema
nodosum. Known associations and triggers of erythema nodosum include intercur-
rent viral illnesses; streptococcal, mycobacterial, and yersinia infection; oral contra-
ceptives; antibiotics; SLE and other connective tissue diseases; Crohn’s disease; and
primary biliary cirrhosis. In many cases of erythema nodosum, an associated trigger
or disease will not be identified, up to 20 % in one series [3].

Another nonvasculitic, mostly lobular panniculitis is the rheumatoid nodule.
Typically occurring on pressure areas such as the elbows (Fig. 9.3a) with a distinct
histology (Fig. 9.4), they may occur anywhere and mimic gouty tophi.

Two other lesions have a similar histology to the rheumatoid nodule: granuloma
annulare [4] and necrobiosis lipoidica diabeticorum. The former may be referred to
a rheumatologist following biopsy of isolated nodular skin lesions, usually on the
dorsum of the foot in a young patient following an intercurrent viral respiratory
infection (Fig. 9.3b). Awareness of this self-limiting benign condition will avoid
unnecessary biopsies and other investigations.



Sarcoid
Bronchoalveolar lavage
CO4/CDE> 35

Fig. 9.2 Diffuse periarticular erythema nodosum on the right ankle — a chest X-ray showed large,
bilateral adenopathy (arrows) consistent with Loeffler’s syndrome (sarcoidosis)

Fig. 9.3 Rheumatoid nodule on elbow (a), histologically identical to granuloma annulare on dor-
sum of foot in another patient (b)
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Fig. 9.4 Histology of a rheumatoid nodule

k
Fig. 9.5 Lupus profundus. Initially inflammatory nodules evolving to atrophy
An unusual form of panniculitis seen in <2 % of SLE patients is lupus profundus

[5]. Occurring on the trunk and proximal extremities, this nonvasculitic, painless
lesion is mostly lobular and evolves to atrophy (Fig. 9.5).
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Fig. 9.6 Cryoglobulin-
induced palpable purpura (a)
after “cold pack” knee pain
treatment. The cryoglobulins
may precipitate at room
temperature and be lost to
assay (b)

The vasculitides may either mimic or induce a panniculitis. Vasculitides may be
classified according to size or etiology. Large-vessel vasculitis is rarely associated
with panniculitis. Cutaneous polyarteritis nodosa and the palpable purpura such as
Henoch-Schonlein purpura and cryoglobulinemia (Fig. 9.6a) may all be confused
with panniculitis. Cutaneous PAN is often seen in younger patients and children and,
like HSP, may follow a streptococcal throat infection. HSP is associated with IgA
deposition in the vessel wall. In cases of suspected cryoglobulinemia, serum should
be kept at 37 °C before testing; otherwise, the cryoprotein may precipitate (Fig. 9.6b).
Rheumatoid factor, antibodies to HCV, and paraproteins should be sought.

Behcet’s disease may be associated with erythema nodosus-like lesions which
differ from classical erythema nodosum in that the backs of the lower legs are
involved, and the biopsy shows a vasculitic, mostly lobular histology. This is similar
to the nonseptic panniculitis associated with TB called Bazin disease [6].

Biopsy

Figure 9.4 Rheumatoid nodule. Central fibrinoid necrosis surrounded by palisading
histiocytes and an outer zone of monocytic infiltrate.

Figure 9.7. The mostly septal, nonvasculitic panniculitis of erythema nodosum (a)
showing mixed inflammatory cells extending into the adjacent lobular fat. Small nod-
ules composed of spindle to oval histiocytes arranged around a minute slit may be
found (Miescher’s radial granulomas). This is compared with the mostly lobular,



76 A. Tyndall and P. Hiusermann

Fig. 9.7 Comparison of mostly septal (a) in erythema nodosum and mostly lobular (b) in
pancreatitis-induced panniculitis. Neither have vasculitis

nonvasculitic panniculitis induced by pancreatitis (b) showing enzymatic fat necrosis,
with the ghostlike outline of fat cells remaining. At the margins of the necrotic fat,
there is a variable neutrophilic infiltrate with fine basophilic calcium deposits and
some hemorrhage.

See Also

SLE, Vasculitis, sarcoidosis,
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Chapter 10
Diagnosing Puffy Fingers in the Rheumatic
Patient

Kazuhiko Takehara

Introduction

In the literature, a clear definition of puffy fingers is not found, but patients with
many different rheumatic disorders complain of this sign. Herein, the diseases that
may present with puffy fingers are presented.

Differential Diagnosis

Systemic Sclerosis (SSc)

Recently it has been shown that very early SSc may be suspected on the basis
of Raynaud’s phenomenon, puffy fingers, autoantibodies, and SSc capillaroscopic
pattern [1]. We previously reported that patients with both Raynaud’s phenomenon
and positive anticentromere antibody (ACA) developed the symptoms of SSc after
several years of observation. In contrast, patients with ACA without Raynaud’s
phenomenon did not develop SSc [2].

IcSSc with ACA

In many cases of limited cutaneous SSc (IcSSc), Raynaud’s phenomenon, puffy
fingers, and SSc abnormal capillaroscopic pattern precede skin sclerosis. ACA is also
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Fig. 10.1 Puffy fingers in SSc. (a) 1cSSc with ACA, which may tend towards sclerodactyly. (b)
1cSSc with ACA, associated with skin gangrenous ulcers but not sclerosis. (¢) 1cSSc with ACA
exhibiting sclerodactyly. (d) 1cSSc with anti-Th/To antibody; only puffy fingers without tendency
towards sclerodactyly. (e) SSc with anti-topo. Puffy fingers with skin sclerosis. (f) Sclerodactyly
following puffy fingers in patients with anti-RNAP

detected in the very early stage of SSc [3]. Figure 10.1a shows the early puffy fin-
gers of 1cSSc, which may tend towards sclerodactyly. Figure 10.1b shows fingers
with gangrenous ulcers, which do not exhibit skin sclerosis; our diagnosis was early
1cSSc with ACA and prominent vascular disturbance. Figure 10.1c shows fingers of
a late stage of 1cSSc with ACA, which should be expressed as “sclerodactyly.”

lcSSc with Anti-Th/To Antibody

Autoantibody against Th/To antigen is well known as a serological marker of SSc
sine scleroderma [4, 5], meaning that many of the patients with anti-Th/To antibody
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exhibit only puffy fingers without a tendency to exhibit sclerodactyly. Figure 10.1d
shows typical fingers of patients with 1cSSc and Th/To antibody.

Early SSc with Anti-Topoisomerase 1 Antibody (Anti-Topo)

In general, SSc patients with anti-topo develop rapidly progressing skin sclerosis,
and most of them are eventually diagnosed with diffuse cutaneous SSc (dcSSc).
These patients exhibit puffy fingers tending towards sclerodactyly from an early
stage of the disease. Figure 10.1e shows the typical puffy fingers associated with
skin sclerosis. Histological examination also showed dermal fibrosis.

Sclerodactyly in dcSSc with Anti-RNA Polymerase Antibody
(Anti-RNAP)

The patients with anti-RNAP develop rapid progression of skin sclerosis. Therefore,
puffy fingers in this subset accompany development of sclerodactyly with joint
contracture. Figure 10.1f shows typical sclerodactyly following puffy fingers.

Anti-ul RNP Antibody Syndrome

Mixed connective tissue disease (MCTD) was first described by Sharp et al. in 1972
[6]; subsequently, this disease was characterized by the presence of anti-ul RNP
antibody. The clinical entity includes mixed features of different rheumatic diseases
such as SSc, systemic lupus erythematosus, and/or dermatomyositis/polymyositis.
However, in 1980 LeRoy et al. claimed that this syndrome includes ongoing
rheumatic disorders and should be expressed as “undifferentiated connective tissue
syndrome (UCTS)” [7].

As described above, a consensus has not yet been reached, and the debate over
whether MCTD constitutes a distinct clinical entity has yet to be resolved. However,
patients with anti-ul RNP antibody almost always also exhibit Raynaud’s phenome-
non, abnormal capillaroscopic findings, and puffy fingers. In this condition, edematous
fingers are generally expressed as “sausage-like fingers.” Therefore, I include above
disorders as anti-ul RNP antibody syndrome in this chapter.

Figure 10.2 shows typical sausage-like fingers in a case of MCTD that we previ-
ously observed. Such patients also exhibit mild overlapping clinical features such as
low number of WBC, elevated CPK, arthralgia, and mild interstitial pneumonia.
Most of these features were improved by oral treatment of low-dosage corticoste-
roid, with the exception of interstitial pneumonia. Edematous fingers were also
improved but not completely cured.
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Fig. 10.2 Puffy fingers in MCTD, usually expressed as “sausage-like fingers”

SSc-Like Disorders

Many other conditions present with skin fibrosis and may be confused with SSc.
SSc-like disorders include immune-mediated diseases (eosinophilic fasciitis, graft-
versus-host disease), deposition disorders (scleromyxedema, nephrogenic systemic
fibrosis, systemic amyloidosis), toxic exposures (toxic oil, L-tryptophan, bleomycin,
polyvinyl chloride), and genetic syndromes (progeria, stiff skin syndrome) [8].
Some of the above patients may seldom complain of puffy fingers. Figure 10.3 shows
nephrogenic systemic fibrosis with slight contracture.

Anti-aminoacyl-tRNA Synthetase Antibody Syndrome
(ARS Syndrome)

ARS is one of the myositis-specific autoantibodies, and patients with ARS frequently
exhibit interstitial lung disease [9]. Some cases of ARS syndrome also exhibit
Raynaud’s phenomenon and abnormal capillaroscopic findings. Figure 10.4 shows
puffy fingers with typical mechanic’s hand. “Mechanic’s hand” is frequently
observed in ARS syndrome.
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Fig. 10.3 Puffy fingers in nephrogenic systemic fibrosis with slight contracture (This figure was
kindly provided by Dr. Nagai of Gunma University, Department of Dermatology)

Rheumatoid Arthritis (RA)

Patients with RA also complain of puffy fingers as well as morning stiffness, joint
pain, and joint swelling. For the early diagnosis of RA, X-ray analysis, serological
investigations including anti-cyclic citrullinated peptide antibody [10], and MRI
examinations among others are required. Figure 10.5 shows puffy fingers in RA
with PIP joint swelling.

Overlapping Syndromes

Some patients with rheumatic diseases may have multiple disorders, and the clinical
features of these patients are complicated. Figure 10.6a shows puffy fingers with
SSc and SLE, as well as some erythematous lesions of LE. Figure 10.6b shows puffy
fingers with SSc and RA with joint swelling.
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Fig. 10.4 Puffy fingers in ARS syndrome with mechanic’s hand (arrow)

Erythema Pernio

We recently observed a case for which it was very difficult to reach a final diagnosis.
As shown in Fig. 10.7, the patient exhibited swollen fingers with possible sclero-
dactyly. However, intensive investigation showed no evidence of rheumatic disor-
ders. Antinuclear antibody was negative and capillaroscopy normal. Skin biopsy
from fingertip erythema allowed the diagnosis of erythema pernio. By treatment
with topical corticosteroid, erythematous lesions disappeared and the swollen fin-
gers improved.
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Fig. 10.5 Puffy fingers in early RA. Joint swelling (arrow)

Other Conditions

The patients with other conditions as thyroiditis/hypothyroidism, acromegalia,
primary Raynaud’s disease, dermatomyositis, etc. may complain puffy fingers, and
these conditions should be kept in mind for differential diagnosis.

Differential Diagnosis Between Systemic Sclerosis
and Other Rheumatic Disease Based on Histological
Observation from Skin Biopsy

The typical histological findings of systemic sclerosis are shown in Fig. 10.8a, c. At
the early edematous stage when a patient complains of puffy fingers, only edematous
findings between collagen bundles and a small number of infiltrating lymphocytes



Fig. 10.6 (a) Puffy fingers in overlapping syndrome with SLE and SSc. LE lesion (arrow). (b)
Pufty fingers in overlapping syndrome with SSc and RA

Fig. 10.7 Puffy fingers in pernio. Negative antinuclear antibody and normal capillaroscopic
findings
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Fig. 10.8 Histological observations. (a) Early edematous change. (b) Mixed features of edema
and fibrosis. (¢) Fibrosis in the entire dermis
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are observed (Fig. 10.8a). A patient with puffy fingers tending towards sclerodactyly
shows mixed features with edema and collagen accumulation in lower dermis, as
shown in Fig. 10.8b. A patient with clear sclerodactyly demonstrates abundant colla-
gen accumulations in the entire dermis, as shown in Fig. 10.8c. Thus, histological
examination of skin biopsy is often useful for the detection of early systemic
sclerosis.

Conclusion

Clearly, there remains some difficulty in describing puffy fingers as evidenced by this
chapter. I am convinced that future EUSTAR efforts will resolve this difficult issue.

References

1. Matucci-Cerinic M, Allanore Y, Czirjd L, et al. The challenge of early systemic sclerosis for
the EULAR Scleroderma Trial and Research Group (EUSTAR) community. It is time to cut
the Gordian knot and develop a prevention or rescue strategy. Ann Rheum Dis. 2009;68:
1377-80.

2. Takehara K, Soma Y, Igarashi A, et al. Longitudinal study of patients with anticentromere
antibody. Dermatologica. 1991;181:202-6.

3. Hamaguchi Y, Hasegawa M, Fujimoto M, et al. The clinical relevance of serum antinuclear
antibodies in Japanese patients with systemic sclerosis. Br J Dermatol. 2008;158:487-95.

4. Fischer A, Meehan RT, Feghali-Bostwick CA, et al. Unique characteristics of systemic sclerosis
sine scleroderma-associated interstitial lung disease. Chest. 2006;130:976-81.

5. Fischer A, Pfalzgraf FJ, Feghali-Bostwick CA, et al. Anti-th/to-positivity in a cohort of patients
with idiopathic pulmonary fibrosis. J] Rheumatol. 2006;33:1600-5.

6. Sharp GC, Irvin WS, Tan EM, et al. Mixed connective tissue disease—an apparently distinct
rheumatic disease syndrome associated with a specific antibody to an extractable nuclear antigen
(ENA). Am J Med. 1972;52:148-59.

7. LeRoy EC, Maricq HR, Kahaleh MB. Undifferentiated connective tissue syndromes. Arthritis
Rheum. 1980;23:341-3.

8. Khurana A, Runge VM, Narayanan M, et al. Nephrogenic systemic fibrosis: a review of 6 cases
temporally related to gadodiamide injection (omniscan). Invest Radiol. 2007;42:139-45.

9. Targoff IN. Myositis specific autoantibodies. Curr Rheumatol Rep. 2006;8:196-203.

10. Shidara K, Inoue E, Tanaka E, et al. Comparison of the second and third generation anti-cyclic
citrullinated peptide antibody assays in the diagnosis of Japanese patients with rheumatoid
arthritis. Rheumatol Int. 2010;31(5):617-22.



Part 11
Methodology



Chapter 11
Capillaroscopy

Maurizio Cutolo, Alberto Sulli, Carmen Pizzorni, and Vanessa Smith

Capillaroscopy

Capillaroscopy is a noninvasive imaging technique that is used for the in vivo
assessment of the microcirculation. Its principal role in rheumatology and derma-
tology is to differentiate the primary and secondary forms of Raynaud’s phenom-
enon (RP) associated with connective tissue disease [1]. Capillary microscopy can
be performed with various optical instruments such as the ophthalmoscope, derma-
toscope, photomacrography system, stereomicroscope, conventional optical micro-
scope, and the videocapillaroscope. The nailfold videocapillaroscope (NVC) with
handheld device has the advantages that it is easy to learn and is a handheld device
(=probe) which can be used in situations in which the use of the traditional micro-
scope may be less convenient (such as in patients with finger flexion contractures)
and its relatively high magnification (200—-500x) is advantageous compared to the
older widefield technique (Fig. 11.1).
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Fig. 11.1 A videocapillaroscope that is used in detecting the microcirculation at the level of the
nailfold bed

Capillaroscopic Detection of the Early Microvascular
Alterations That Are Markers of Secondary Raynaud’s
Phenomenon

The morphologic changes that characterize the microvasculature in the scleroderma-
spectrum diseases at the level of the nailfold have been extensively described — giant
capillaries, microhemorrhages, loss of capillaries, neovascularization, and avascular
areas (Fig. 11.2) [2].

The microvascular alterations have been recently reclassified in systemic sclero-
sis (SSc) into three defined and different NVC patterns:

1. An “early pattern” (few giant capillaries, few capillary microhemorrhages, no
evident loss of capillaries, and relatively well-preserved capillary distribution)

2. An “active pattern” (frequent giant capillaries, frequent capillary microhemor-
rhages, moderate loss of capillaries, absence or mild ramified capillaries with
mild disorganization of the capillary architecture)

3. A “late pattern” (almost absent giant capillaries and microhemorrhages, severe
loss of capillaries with extensive avascular areas, ramified/bushy capillaries, and
intense disorganization of the normal capillary array) [3] (Fig. 11.3)

The marked increase in capillary size is the most characteristic feature of the
nailfold capillary bed (giant capillary) in early secondary RP. In particular, the
detection of enlarged and giant capillaries, together with microextravasation
(hemorrhage) of the red blood cells in the nailfold, most likely represents the first
morphologic sign of the altered microcirculation in systemic sclerosis.

The shape of the widened capillaries is largely heterogeneous, but giant capillar-
ies with a homogeneous enlargement (diameter over 50 pm) are an absolute marker



Fig. 11.2 Different microvascular alterations (i.e., giant capillaries, microhemorrhages, loss of
capillaries, and neovascularization) that characterize the secondary Raynaud’s phenomenon

Fig. 11.3 The three scleroderma patters (early, active, late) compared to the microvasculature in
a normal health control subject
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of the scleroderma capillaroscopic pattern. This picture characterizes the “early”
(initial) SSc capillaroscopic pattern (Fig. 11.3) [4]. As the pathophysiological pro-
cess of SSc progresses into fibrosis, the capillaroscopic analysis most likely reflects
the effects of tissue hypoxia/massive capillary destruction, then increased loss of
capillaries and avascular areas are observed, together with bushy capillaries indicat-
ing neoangiogenesis. This advanced stage of the systemic sclerosis is characterized
by the “late” capillaroscopic pattern (Fig. 11.3). We know that patients with the
“early” capillaroscopic pattern may have had RP for many years, and a transition
from primary to secondary RP may be expected in almost 15 % of subjects in an
average time of 29 months [5].

To quantify the microvascular changes, a practical system to score these capil-
laroscopic alterations in systemic sclerosis patients has been proposed recently and
validated [6, 7]. Studies on nailfold capillary changes over time or in response to
therapy are currently ongoing.

Learning to Use Capillaroscopy

Recent preliminary experience indicates that technical and operative skills in capil-
laroscopy, using a videomicroscopy system, can be achieved in approximately five
nonconsecutive hours by an untrained specialist, in the context of a self-teaching
program under expert supervision [8]. The beginner’s performances show that self-
efficacy increases with practical experience, and image quality is reached in up to
70 % of learners by the third session [8].

Scleroderma Capillaroscopic Patterns and Serum
Autoantibodies in Systemic Sclerosis

Regarding the anti-endothelial cell antibodies (AECA), these have been detected
significantly more frequent in SSc patients with the “late” capillaroscopic pattern
compared to the “early” and “active” patterns (p<0.05) [9]. Concerning the anti-
topoisomerase I (anti-Scl70) and anticentromere (ACA) antibodies, anti-Scl70 were
found more frequent again in SSc patients showing the “active” and “late” patterns,
whereas ACA especially in patients with the “early” pattern [10].

In a large prospective study, enlarged/giant capillaries, capillary loss, and more
SSc-specific autoantibodies independently predicted definite SSc [11]. The authors
reported associations between certain patterns of capillary abnormality and differ-
ent specific autoantibodies. Anti-CENP-B and anti-Th/To antibodies predicted
enlarged/giant capillaries; these autoantibodies and anti-RNAP III predicted capil-
lary loss. Interestingly, each autoantibody was associated with a distinct time course
of microvascular damage, as gauged by capillary enlargement or capillary loss.
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At follow-up, 79.5 % of patients with one of these autoantibodies and abnormal
findings on nailfold capillary microscopy at baseline had developed definite SSc.
Patients with both baseline predictors (abnormal capillaroscopy and an SSc-specific
autoantibody) were 60 times more likely to develop definite SSc.

Finally, the association of specific antinuclear antibodies positivity and the pres-
ence of the NVC scleroderma pattern have been proposed as biomarkers for the
very early diagnosis of SSc together with clinical symptoms (i.e., Raynaud’s
phenomenon and/or puffy fingers) [12].

Possible Predictive Value of Capillaroscopy for Clinical
Outcome in Systemic Sclerosis Patients

Systemic sclerosis microangiopathy correlates with disease subsets and the severity
of peripheral vascular, skin, and lung involvement; in particular, patients with the
“late” pattern showed an increased risk to have active disease and have moderate/
severe skin or visceral involvement compared to patients with “early” and “active”
capillaroscopic patterns [13].

Skin ulcers are a common vascular complication of SSc and seem now recog-
nized in association with rapidly progressive capillary loss and the “late” NVC pat-
tern, characterized by progressive avascular areas. An association with trophic
lesions and loss of capillaries, as assessed by semiquantitative scoring, has also
been reported [14]. Very recently, in 130 SSc patients examined at entry and after
20 months of follow-up, the diffuse cutaneous SSc phenotype with avascular areas
on capillaroscopy represented, among other factors (e.g., increased IL-6), the major
risk factor for ulcer development [15].

A recent study developed a capillaroscopic skin ulcer risk index (CSURI) that
might predict the onset of new digital ulcers by using NVC analysis in patients with
SSc [16]. However, this index is complex and time consuming, and the authors
found that also the simple decrease of capillary number alone is sufficient as marker.
A more recent simple capillaroscopic index (day-to-day DU index), prognostic for
digital trophic skin lesions and based just on loss of capillaries alone, has been pub-
lished showing high sensitivity and specificity [17].

Digital ulcers have been associated with significantly reduced blood flow at fin-
gertips; in addition, SSc patients with the scleroderma “active” and “late” NVC
patterns showed decreased blood flow velocity (65.5 % and 66.2 % reduction,
respectively), and in particular, the reduced blood flow velocity was significantly
associated with capillary ramification and capillary loss [18].

Ideally, future studies examining associations between digital ulceration and
nailfold capillaroscopic patterns should consider digital tip ulcers and extensor sur-
face ulcers. Recent studies showed that nailfold capillary density and its decrease
are associated with the presence of lung involvement and severity of pulmonary
arterial hypertension in systemic sclerosis patients [19, 20].
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Conclusions

Videocapillaroscopy is considered fundamental for differentiating between primary
and secondary Raynaud’s phenomenon [1-3, 5]. The validated scoring of the capil-
laroscopic markers of the scleroderma patterns is supported for follow-up of sys-
temic sclerosis patients, at least already in some centers [6, 7]. The prognostic and
predictive value of capillary density is becoming an index of outcome in patients
affected by systemic sclerosis [21, 22]. As with specific autoantibodies, further
larger-scale studies, both cross-sectional and longitudinal, are required and are
ongoing to examine further the associations between capillaroscopic findings and
other parameters/biomarkers of disease.
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Chapter 12
Use of Biopsy

Flavia Fedeles and Jane M. Grant-Kels

Introduction

Abnormalities of the skin can frequently be found in rheumatic diseases. The skin
is easily accessible to biopsy and can serve as an important diagnostic and prognos-
tic marker. A variety of lesions may be present such as papulosquamous rashes,
vesicles and bullae, nodules, purpura, and ulcers. Not all skin lesions require biopsy
but given the variability of the cutaneous clinical manifestations of rheumatologic
diseases, a properly performed skin biopsy can be a powerful diagnostic tool.
Correlation of histological findings with the clinical presentation is often necessary
to arrive at the correct diagnosis.

Site Selection

Anatomical Region

In choosing a site of biopsy, one should avoid as much as possible cosmetically
important areas (such as the face) and areas with poor healing (such as the lower
legs). Also, one should avoid areas that are infected or areas that have a high
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incidence of secondary infection (such as the groin and axillae). In addition, regions
of the body with marked sun exposure or areas exposed to constant friction may be
difficult for the dermatopathologist to interpret due to secondary changes.

Type of Lesion

Choosing a proper lesion to biopsy is critical to get accurate results, especially
when further studies are required, such as immunofluorescence. The clinical pre-
sentation and the type of lesion characteristic for a certain disorder as a whole are
important when determining the biopsy technique and the site of biopsy (Table 12.1).
Generally, an untreated, well-formed skin lesion in an early stage should be chosen
for biopsy [1]. Small lesions can be biopsied in the center, while large lesions
should be biopsied in the area that is most abnormal or the advancing edge. When
blisters, vesicles, ulcers, or necrosis are present, the edge of the lesion should be
biopsied so that both the affected and adjacent normal skin can be examined [1].
Lesions with secondary changes (excoriations, fissures, erosions) should be avoided
since they may show only nonspecific features. When direct immunofluorescence
is needed, one should also biopsy perilesional normal-looking skin in addition to
lesional skin [1].

Lupus Band Test — When lupus erythematosus (LE) is suspected, three biopsies can
be done: lesional skin, non-lesional sun-exposed skin, and non-lesional sun-
protected skin [2, 3]. A band-like deposition of immunoglobulin/complement at the
dermal-epidermal junction is present in lesional skin in a majority of LE patients.
This band may be seen in non-lesional skin of LE patients and may help to distin-
guish between cutaneous LE and systemic LE [3]. The presence of three or more
immunoreactants at the dermal-epidermal junction in sun-protected non-lesional
skin correlates with high diagnostic specificity for systemic LE [3]. Controversy
about the diagnostic and prognostic significance of the non-lesional lupus band test
still persists however.

Biopsy Techniques

Various techniques can be used to perform a skin biopsy based on the type of lesion,
the site of lesion, the differential diagnosis, and the purpose of the biopsy. In the
case of connective tissue diseases, the punch biopsy which samples both the epider-
mis and the dermis is most commonly used [1, 4]. Other useful techniques include
incisional (wedge) biopsy, excisional biopsy, and punch within a punch biopsy
(Fig. 12.1) for the purpose of sampling an adequate amount of subcutaneous tissue
[4]. Shave biopsies are not recommended when biopsying inflammatory lesions of
the skin.
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Fig. 12.1 Biopsy techniques: (a) punch biopsy, (b) incisional (wedge) or excisional biopsy, (¢)
punch within a punch biopsy

Punch Biopsy

The punch biopsy [5, 6] is the primary technique to obtain full-thickness specimens
and is suitable for inflammatory lesions especially those with deep components
such as lupus erythematosus and vasculitis. A disposable punch biopsy instrument
is used which consists of a circular blade attached to a pencillike handle. The
diameter varies from 2 to 8 mm, but in most cases a 3—4 mm instrument is adequate.
The selected biopsy site is cleaned with a skin antiseptic such as isopropyl alcohol
or povidone-iodide. A surgical marker can be used to mark the intended biopsy site.
A local anesthetic, usually 1 % or 2 % lidocaine with epinephrine, is administered
adjacent to or into the lesion by raising a skin wheal to decrease discomfort and
bleeding. Epinephrine should be avoided for distal acral lesions. The skin surround-
ing the biopsy site is stretched perpendicular to the lines of least skin tension to
obtain an oval-shaped wound. The punch is placed perpendicular to the skin and
rotated downward using a twirling motion with constant pressure. Once the instru-
ment reaches the subcutaneous fat and resistance lessens, the instrument is removed.
The specimen is gently elevated with forceps or a needle tip, and scissors are used
to free it from the subcutaneous tissue by cutting below the dermis or if possible
below the subcutaneous tissue when fat needs to be sampled. Care is required in
removing the specimen to prevent crushing artifacts. The specimen should be imme-
diately placed in fixative (10 % formalin) or Michel’s medium for immunofluores-
cence. The wound can be closed with one or two nylon sutures. Small wounds can
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be allowed to heal by secondary intention. On the scalp, best results are achieved by
holding the instrument along the axis of the hair follicle. When different fixatives
are required, two specimens should be taken rather than cutting one specimen into
two parts. Care must be taken on the areas where the skin is thin or overlying the
bone to decrease the possibility of hitting the periosteum or the nerves and arteries
below the skin. Post procedure, Vaseline or antibiotic ointment can be applied, fol-
lowed by a dry dressing.

Wedge Biopsy

When the primary pathologic process is in the subcutaneous fat, a punch biopsy
may be inadequate since it usually does not provide sufficient adipose tissue for
histopathologic diagnosis. In these cases, a wedge biopsy [7] should be performed.
This technique is also useful when the lesions are large (nodules) or very fragile
(bullae). The biopsy site is prepped in a similar fashion to the punch biopsy site.
A scalpel blade is used to make an incision in a V down to and occasionally
through the subcutaneous fat. The wedge is usually oriented at right angles to the
perimeter of the lesion, and the incision may extend from the center of the lesion
into the surrounding normal skin. Once the specimen is removed, the wound is
closed with sutures.

Punch Within a Punch Biopsy

Alternatively, when a deep biopsy is needed, a “punch within punch” approach can
be employed [8]. A larger punch biopsy is initially performed (5-6 mm) followed
by a smaller punch (3—4 mm) in the same site once the first specimen is removed.
This allows for sampling of the subcutaneous fat in suspected cases of panniculitis.

Potential Outcomes

Many cutaneous manifestations have nonspecific histopathology, and therefore a
combination of clinical impression and biopsy results is required for diagnosis.
A negative biopsy cannot always exclude a particular disease. Failure to perform a
prompt biopsy is often the reason for nonspecific findings since treated lesions or
secondary lesions may not show the characteristic findings of a particular disease
process.

Rheumatoid Arthritis (RA) — Granulomatous and neutrophilic skin lesions are typi-
cal skin manifestations in rheumatoid arthritis. Rheumatoid nodules, while charac-
teristic features, are not specific to RA, and clinically other entities may be
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considered in the differential diagnosis. Biopsy of a nodule may be helpful in estab-
lishing the diagnosis since nodules may show specific histopathologic characteris-
tics. Skin biopsy may also be helpful in establishing the diagnosis of vasculitis in
RA patients although histologically rheumatoid vasculitis may be similar to other
causes of small-vessel vasculitis [9]. In the case of ulcerations or neutrophilic der-
matoses that may be associated with RA, a skin biopsy may help narrow the dif-
ferential diagnosis or provide supportive evidence for a classical clinical presentation
(e.g., in the case of pyoderma gangrenosum).

Lupus Erythematosus (LE) — Skin biopsy and direct immunofluorescence analysis
can be very helpful in diagnosis. Lesions specific and nonspecific for lupus may
occur in LE patients, sometimes overlapping, and therefore diagnosis can be diffi-
cult [3]. An accurate subtyping of LE is not possible based on histological analysis
alone, and lesions in different stages usually show different features on histology.
A band-like deposition of immunoglobulin/complement at the dermal-epidermal
junction is present in lesional skin in a majority of LE patients (lupus band) [3]. The
presence of this deposition in non-lesional skin, especially from nonsun-exposed
skin, can help confirm a diagnosis of systemic LE, especially when there are insuf-
ficient clinical criteria for a diagnosis of LE. A negative direct immunofluorescence
analysis of lesional skin usually excludes a diagnosis of systemic or discoid LE.

Scleroderma — Skin biopsy may confirm a clinical diagnosis of scleroderma [1]. In
addition, histological analysis may help distinguish between scleroderma and other
scleroderma-like cutaneous syndromes such as eosinophilic fasciitis, scleromyx-
edema, scleredema, graft-versus-host disease, nephrogenic fibrosing dermopathy,
and porphyria cutanea tarda.

Dermatomyositis — The histopathology of biopsy specimens from cutaneous lesions
of dermatomyositis is not specific and may be seen in other connective tissue dis-
eases such as LE. The diagnosis is made by clinical-pathologic correlation.

Psoriasis with Psoriatic Arthritis — Skin biopsy is useful in cases where diagnosis
cannot be made based on clinical presentation alone. Since the differential diagnosis
is extensive, a biopsy may either narrow down the possibilities or be consistent with
psoriasis.

Vasculitis — Skin biopsy can help in diagnosing small-vessel vasculitis [9]. IgA-
predominant vasculitis such as Henoch-Schonlein purpura can be reliably diag-
nosed by a biopsy for direct immunofluorescence [9]. Granulomatous vasculitis can
sometimes be diagnosed by skin biopsy, but generally the findings are nonspecific.
Clinical conditions that mimic vasculitis including some drug eruptions and the
pigmented purpuric dermatoses can be distinguished via a skin biopsy.

Panniculitis — Adequate sampling of subcutaneous fat by biopsy is required to dis-
tinguish between different kinds of panniculitis (septal, lobular, mixed) and identify
the kind of associated inflammatory infiltrate as well as absence or presence of
associated vasculitis. The biopsy helps to narrow the differential diagnosis, but a
specific diagnosis cannot usually be made without clinical correlation.
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Contraindications

Patients with bleeding disorders, on anticoagulant drugs, or with thrombocytopenia
should be referred to a dermatologist or surgeon, while patients on aspirin can be
managed with the use of a pressure dressing. Biopsy of lesions on the face or palms
and soles may be referred to a dermatologist or plastic surgeon.

Complications

The most common complications include bleeding and infection [5]. The risk of
bleeding is higher for lesions on the scalp, face, and genitals. Bleeding can be mini-
mized using cautery if needed, a topical hemostatic agent, and/or a pressure dress-
ing over the wound. Infections are uncommon but may occur especially in patients
taking systemic glucocorticoids, smokers, diabetics, or hospitalized patients.
Patients with scleroderma may have impaired wound healing [4]. Wound infections
may require oral antibiotics if severe. An allergic contact dermatitis may develop
secondary to the topical antibiotic or Band-Aid in which case these should be
discontinued.

Practical Considerations

Universal precautions (gloves and eye guards or face masks) should always be
observed to decrease the risk of blood-borne infections. Storing the biopsy supplies
in a biopsy kit can be useful to increase efficiency. Sterile gloves are not required for
punch biopsy procedures since they are clean but not sterile procedures. All patients
should be asked about allergies to local anesthetics, antiseptics, and topical antibiot-
ics before the procedure.

Excess blood around the biopsy specimen should be washed with normal saline
to prevent the false impression of extravasation of red blood cells [5]. The biopsy
tissue should be handled carefully, and use of forceps with teeth should be avoided
to prevent crush artifacts. Excess infiltration anesthesia may give the false impres-
sion of dermal edema and should be avoided as well.
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Chapter 13
Skin Manifestations of Juvenile
Idiopathic Arthritis

Rolando Cimaz and Antonella Greco

Definition

Juvenile idiopathic arthritis (JIA) refers to a group of disorders characterized by
chronic arthritis of unknown cause. It begins before the age of 16 years and by defi-
nition lasts longer than 6 weeks. Skin manifestation is evident only in systemic-
onset disease and in psoriatic arthritis [1-7].

Clinical Picture and Differential Diagnosis

Systemic JIA rash. Systemic juvenile idiopathic arthritis is peculiar with respect to
the other forms of JIA. Thus, apart from arthritis, extra-articular manifestations may
dominate the clinical picture. Its etiopathogenesis and response to treatment are also
different from oligoarticular and polyarticular JIA.

The second most common characteristic feature of systemic juvenile idiopathic
arthritis, after the presence of fever (which is part of the definition and is thus man-
datory), is the rash. Present in the vast majority of patients, it is almost diagnostic
when it occurs together with the fever spike. Therefore, if the diagnosis is uncertain,
it is critically important that the patient be examined at the time of a fever spike in
order to look for the rash, which may not be apparent during the rest of the day. The
rash is typically a pink, evanescent, salmon-colored macular rash (Fig. 13.1),
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Fig. 13.1 Typical
maculopapular rash of
systemic-onset JIA

characteristically concentrated in the warmer areas of the body (thigh, axilla, and
trunk). Only occasionally does it occur on the face, hands, and feet. Macules may
have areas of central clearing and sometimes coalesce to form larger lesions. It may
also appear as linear streaks in areas of pressure and may be elicited by stroking the
skin (Koebner phenomenon). Sometimes the rash can appear as a striking urticarial
and pruritic eruption and may persist even in the absence of fever.

Differential diagnosis of systemic JIA rash is wide. It is usually, however,
rather nonspecific, except that it is seen within an overall clinical picture that can
help in excluding other diseases (note, of course, that, by definition, JIA is a
diagnosis of exclusion). The three conditions most frequently mistaken for sys-
temic JIA are infection, malignancy, and inflammatory bowel disease. The latter
condition can have mucocutaneous manifestations as well, but they occur in the
form of erythema nodosum, pyoderma gangrenosum, or oral ulcerations.
Malignancies can also have multiple types of rashes, but are usually diagnosed
on the background of typical laboratory abnormalities. The most difficult situa-
tion from a diagnostic point of view is therefore represented by infection or post-
infectious illnesses. Rheumatic fever is rare in our climate, and its cutaneous
manifestations are erythema marginatum and subcutaneous nodules. This makes
the rash of rheumatic fever quite easy to recognize. Particularly difficult to rec-
ognize are viral infections such as those caused by adenovirus, parvovirus, and
cytomegalovirus; all these infections can mimic systemic JIA with a similar rash
accompanied by fever. The course and, occasionally, laboratory features can help
distinguish these illnesses.

Psoriatic arthritis occurs in 10-15 % of patients affected with psoriasis. In about
half the cases, psoriasis appears years before arthritis although the arthritis can
occur, occasionally, before the skin disease. The simultaneous presence of both
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Fig. 13.2 The matrix of nails
is often interested. Almost
70-80 % of the patients with
psoriatic arthritis show
alterations of nails such as
nail pitting

Fig. 13.3 Dactylitis in young
patients with psoriatic
arthritis

psoriasis and arthritis is more frequent in children than in adults. The severity of
arthritis is not considered to be correlated to any particular type of psoriasis or to the
severity/extension of the skin disease. Some clinical features are associated with the
psoriatic arthritis, such as nail pitting (Fig. 13.2), dactylitis (Fig. 13.3), a psoriasis-
like rash, and a family history of psoriasis. In patients with such a suspected diag-
nosis, since the rash can be minimal and overlooked, a careful examination of scalp,
skin, and nails is necessary. Frequently children affected with psoriatic arthritis
have a family history of psoriasis.

The classic lesions of psoriasis consist of round, well-demarcated, red areas of
skin inflammation with characteristic grayish or silvery scales (Fig. 13.4). The
disorder may present a single plaque or multiple plaques distributed over the
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Fig. 13.4 The classic lesions of psoriasis consist of round, well-demarcated, red areas of skin
inflammation with a characteristic grayish or silvery scales

whole body. Papules can coalesce and form patches of diameter of >1 cm over
very small or wide areas of the body. Psoriatic lesions tend to appear as symmetric
eruptions on the elbows, knees, lumbosacral region, the scalp, buttocks, and
around genital areas. The distribution on axilla, groin, perineum, central chest,
and umbilical region is called inverse psoriasis. The scalp and nails are often
involved conjointly. Scalp psoriasis is frequently the earliest presentation, and it is
characterized by well-demarcated erythematous plaques with thick, adherent sil-
very scales. Very small plaques can be confused with seborrheic dermatitis.
However, while seborrhea usually remains within the hairline, psoriasis extends to
the preauricular, postauricular, and nuchal regions. Onycholysis, transverse ridg-
ing, and uniform nail pitting are the three main features of nail involvement. When
the diagnosis is based only on nail changes, it is important to distinguish them
from trauma or fungal infection (a suspect nail clipping should be sent for micro-
scopic examination).

Biopsy

Systemic arthritis is not usually biopsied since the clinical picture is often quite
characteristic. Psoriasis, per se, is also seldom biopsied although the histological
picture of psoriasis vulgaris varies according to the stage of the lesion and the site
of the biopsy. Biopsy sections show epidermal thickening (slight acanthosis with
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Fig. 13.5 Biopsy sections show epidermal thickening (slightly acanthosis with elongation of the
netlike ridges); granular cells become vacuolated and eventually disappear. Retention of nuclei in
the stratum corneum (parakeratosis) is also present

elongation of the netlike ridges), granular cell vacuolization, and retention of nuclei
in the stratum corneum (parakeratosis). Parakeratosis with neutrophils in the stra-
tum corneum or subcorneal represent the first manifestation of Munro microab-
scesses that are more frequent in early lesions. Typical histological changes of
psoriasis are shown in Fig. 13.5.

Another lesion that may be biopsied and that can, rarely, be seen in JIA is repre-
sented by rheumatoid nodules. These are the classic cutaneous manifestations of
adult rheumatoid arthritis (RA). In pediatrics, such a finding is extremely rare and
often corresponds to RF-positive polyarticular JIA (no more 5 % of all forms of
JIA). These are firm, skin-colored nodules typically located within the subcutane-
ous tissue in or around pressure areas such as elbows, finger joints, occiput, and
extensor surface of the forearms. They are mobile and non-tender; frequently they
adhere to the underlying periosteum. When biopsied, they exhibit three characteris-
tic layers: (i) an inner necrotic zone, (ii) a surrounding zone of predominantly mac-
rophages that form palisading granulomas, and (iii) an outer zone of perivascular
infiltration with chronic inflammatory cells. The granulomas are surrounded by a
zone of reactive tissue containing fibroblasts, plasma cells, and lymphocytes. There
may be a small vessel vasculitis with fibrinoid necrosis due to proteolytic activity by
specific enzymes.
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Chapter 14
Psoriasis and Psoriatic Arthritis

Parbeer S. Grewal, Walter P. Maksymowych, and Alain Brassard

Psoriasis is a chronic, polygenic, papulosquamous disorder associated with a variety
of environmental triggers, including trauma, infections and/or medications. The
prevalence varies based on geographic location and approximates 4.6 % in North
America. Psoriatic arthritis occurs in approximately 5-30 % of patients affected by
psoriasis. Usually, the skin manifestations of psoriasis are apparent before the joint
involvement. However, 10-15 % of patients diagnosed with psoriatic arthritis
develop joint symptomatology before the characteristic skin eruption [1].

Psoriasis can present with many different cutaneous manifestations. The most
characteristic lesion of psoriasis vulgaris is the psoriatic plaque, which is a well-
demarcated, erythematous, round or oval, sharply bordered lesion with a non-
coherent, silvery-white scale (Fig. 14.1). The most typical locations of psoriasis
vulgaris include the knees, elbows, scalp, umbilicus and lumbosacral regions.
However, any cutaneous surface can be potentially involved with plaques of psoria-
sis. Auspitz sign and the Koebner phenomenon are two other clinical signs that also
help to confirm the diagnosis of psoriasis. Auspitz sign is the development of pin-
point bleeding following the mechanical removal of the scale from a psoriatic
plaque. The Koebner phenomenon is an isomorphic reaction in which psoriatic
lesions develop in areas of cutaneous trauma [2].
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Fig. 14.1 Image of a patient
with typical thick and white
scaling psoriatic plaques

Other forms of psoriasis include guttate, inverse, seborrheic, erythrodermic,
pustular and nail psoriasis.

Guttate psoriasis is an eruptive form of psoriasis commonly seen in children and
young adults, classically preceded by a streptococcal throat infection. It is charac-
terized by an eruption of dozens to hundreds of ‘drop-like’, 0.5—1 cm, well-defined
psoriatic papules. It is often a self-limiting condition. However, individuals are
more prone to the development of chronic psoriasis vulgaris in the future.

Inverse psoriasis is distinguished by its predilection for the intertriginous areas of
the body — axilla, groin and neck. Inverse psoriasis can be found in the gluteal cleft
and genital mucosa. It is characterized by well-demarcated, erythematous plaques,
but they are usually non-scaly due to maceration from heat and moisture.

Sebopsoriasis is characterized by erythematous plaques and greasy, yellow scale in
the scalp, nasolabial folds and presternal areas.

Erythrodermic psoriasis is an acute, generalized form of psoriasis characterized by
erythema and superficial scale that covers more than 90 % of the total body surface
area. Individuals are predisposed to the loss of heat and electrolytes, and this condi-
tion can be complicated by secondary infection, high-output cardiac failure and
even impairment of renal and hepatic function [3].

Pustular psoriasis also has several different variants that can be seen on the skin.
The Von Zumbusch pattern occurs as an acute-onset, generalized, erythematous
and pustular eruption. It is often accompanied by systemic symptoms, including
fever, chills, headaches and malaise. The annular pattern occurs when small
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Fig. 14.2 Palm of patient
with dozens of pustules and
red scaly patches commonly
seen in pustular and
palmoplantar psoriasis

pustules surround an erythematous, scaly plaque of psoriasis. This type of reaction
pattern is occasionally accompanied by systemic symptoms. The exanthematous
pattern is an acute eruption of small pustules following a recent infection or medi-
cation exposure. Localized pustulosis of the palms and hands is also a very com-
mon psoriatic eruption characterized by dozens of small, sterile, yellow-brown
pustules on the palms and soles. This condition can be both chronic and debilitat-
ing, and these individuals can also have coexistent plaques of psoriasis vulgaris as
well (Fig. 14.2).

Nail changes in psoriasis are also very common and seen in up to 40 % of
patients. Because it is so common, nail involvement is not an accurate predictor of
the future development of psoriatic arthritis. However, the frequency of nail involve-
ment is higher in those individuals that are older, have a longer history of psoriasis
and have psoriatic arthritis. The most common nail findings include nail pitting
(0.5-2 mm, asymmetric depressions in the nail plate), oil spots and salmon patches
(translucent, yellow-brown discoloration beneath the nail plate), onycholysis
(lifting of the nail plate) and subungual hyperkeratosis (crumbling debris under-
neath the distal edge of the nail plate). Other potential findings include leukonychia
(a white nail plate), crumbling nails, splinter haemorrhages and anonychia (total
loss of nail plate) [4] (Fig. 14.3).

Rare to infrequent forms: There are few mucosal manifestations of psoriasis and
psoriatic arthritis. Geographic tongue, also known as benign migratory glossitis,
is an idiopathic inflammatory disorder that results in the localized loss of the
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Fig. 14.3 Typical
presentation of a psoriatic
nail with onycholysis, pitting
and discoloration

Fig. 14.4 Deep fissures and
grooves in the tongue of a
patient with psoriasis

filiform papillae in the tongue and presents as migratory, erythematous patches
with serpiginous borders on the tongue. It has very similar histological features
to psoriasis and is found at a much greater frequency in patients with psoriasis
(Fig. 14.4). Annulus migrans is another potential finding in the mouth. It con-
sists of annular or polycyclic, slightly raised, grey to white plaques on the dorsal
tongue [4].
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Differential Diagnosis

Psoriasis vulgaris needs to be differentiated from lichen simplex chronicus,
lichen planus, pityriasis rubra pilaris, pityriasis rosea, secondary syphilis, tinea
corporis, small and large plaque parapsoriasis, cutaneous T-cell lymphoma and
cutaneous drug eruptions (such as acute generalized exanthematous pustulosis). On
the scalp, it also needs to be distinguished from seborrheic dermatitis and tinea
capitis.

The pustular forms need to be distinguished from bacterial, fungal and viral
infections, drug eruptions, subcorneal pustular dermatosis and reactive arthritis [1].
The ocular manifestations need to be differentiated from idiopathic blepharitis, ker-
atoconjunctivitis sicca and rosacea [5].

Biopsy

Histologically, plaque-type psoriasis will show confluent parakeratosis and
hyperkeratosis, neutrophils in the stratum corneum (Munro microabscess) and
spinous layer (spongiform pustules of Kogoj), regular acanthosis with clubbed
rete ridges and dilated capillaries in the dermal papillae. The pustular forms of
psoriasis will have similar histological features, but will also show more neutrophils
in the stratum corneum forming obvious pustules and less acanthosis and hyper-
keratosis [6].
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Chapter 15
Inflammatory Bowel-Associated
Spondyloarthropathy

Parbeer S. Grewal, Walter P. Maksymowych, and Alain Brassard

Inflammatory bowel disease is relatively common with a prevalence of 100-200/
100,000 for Crohn’s disease and 150-250/100,000 in ulcerative colitis. There is an
equal sex distribution and a bimodal age distribution, with the greatest incidence in
adolescence and young adults. Between 4 % and 11 % of patients with inflamma-
tory bowel disease can develop spondyloarthropathy (SpA). Once again, males are
more commonly affected than females, and patients have a higher prevalence of
HLA-B27. In general, up to 36 % of patients with inflammatory bowel disease, with
or without SpA, will develop extra-intestinal manifestations, many of which are
mucocutaneous. These include erythema nodosum, pyoderma gangrenosum, pyo-
derma vegetans, vesiculopustular eruption of ulcerative colitis, cutaneous polyar-
teritis nodosa, metastatic Crohn’s disease, Sweet’s syndrome, linear IgA bullous
dermatosis, psoriasis, perianal skin tags, and epidermolysis bullosa acquisita.
Ocular manifestations include episcleritis and uveitis, retinal artery and vein occlu-
sion, neuroretinitis, and ischemic optic neuropathy [1].

Erythema nodosum (EN) is a delayed hypersensitivity response to an as of yet
unidentified antigen. It is clinically characterized by the acute eruption of tender,
subcutaneous, erythematous nodules usually overlying the shins bilaterally. Rarely,
it can localize to other surfaces of the body as well. Oftentimes there are also sys-
temic symptoms, such as fever, chills, malaise, myalgias, and arthralgias. It can
either accompany or precede the inflammatory bowel-associated SpA and usually
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Fig. 15.1 Typical
presentation of erythema
nodosum with tender nodules
on the shins

has a self-limited course, although recurrences can occur. The diagnosis is based on
the clinical presentation and can be confirmed with an incisional wedge biopsy that
includes the subcutaneous fat (Fig. 15.1) [2].

Pyoderma gangrenosum (PG) is a rare, inflammatory disorder thought to be due
to abnormal immune reactivity and/or cross-reacting autoantibodies. Clinically, it
can arise over a few days on any part of the skin or mucosa. It may present in one of
four distinct forms: ulcerative, bullous, pustular, or vegetative. The ulcerative form
presents as a large, painful, purulent, undermined ulceration. Bullous lesions pres-
ent as painful, rapidly expanding superficial bullae that erode and ulcerate. Pustular
lesions present as an acute, widespread eruption of painful pustules over any part of
the body. This is the most characteristic presentation of PG in patients with inflam-
matory bowel disease. Vegetative lesions are rare and present as hypertrophic,
mildly painful nodules, or abscesses. Patients can also have systemic symptoms of
fever, chills, and malaise and internal organ involvement of the liver, kidney, and
spleen. This is a diagnosis of exclusion on biopsy, and frequently other conditions,
such as cutaneous infections, need to be ruled out [3] (Fig. 15.2a, b).

Pyostomatitis vegetans is thought to be a variant of pyoderma gangrenosum that
occurs mainly in the oral or genital mucosa. It is characterized by an acute-onset,
painful, pustular or erosive eruption alongside vegetating plaques. The vesiculopus-
tular eruption of ulcerative colitis also presents very similarly with an acute eruption
of vesicles and pustules on the skin that heal with residual hyperpigmentation.

Cutaneous polyarteritis nodosa is a medium vessel vasculitis that presents as
painful, erythematous, purpuric, or ulcerated nodules on the lower extremities
bilaterally.

Metastatic Crohn’s is a non-caseating, granulomatous inflammatory disorder that
appears clinically as erythematous or ulcerated nodules or plaques on the skin.

Sweet’s syndrome, also known as acute febrile neutrophilic dermatosis, is char-
acterized by fever, malaise, and an explosive eruption of dozens of erythematous,
indurated, occasionally vesicular papules and plaques (Fig. 15.3).
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Fig. 15.2 (a, b): Two images of different patients with severe, necrotizing, ulcerating pyoderma
gangrenosum

Fig. 15.3 The annularly
arranged, “string of pearls,”
blistering seen in typical
linear IgA bullous dermatosis

Linear IgA bullous dermatosis is an autoimmune blistering condition character-
ized by the eruption of multiple bullae in polycyclic or annular configurations.

Epidermolysis bullosa acquisita is an acquired autoimmune disorder of type
VII collagen. Patients often complain of fragile skin that blisters at sites of friction
or trauma and heals with residual scar formation and milia (tiny epidermoid inclu-
sion cysts).

Psoriasis is a manifestation of inflammatory bowel-associated SpA that shares
genetic features with both SpA and Crohn’s disease as defined by genetic markers
at the interleukin-23 locus.

Perianal skin tags, flesh-colored, well-defined, 1-10 mm, pedunculated
papules, can also be found and are considered to be related to constant friction and
trauma [1].
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Differential Diagnosis

The differential diagnosis of erythema nodosum includes all other causes of
panniculitis — morphea/scleroderma, alphal-antitrypsin deficiency, pancreatic
panniculitis, lupus panniculitis, lipodystrophic panniculitis, cold panniculitis, lipo-
dermatosclerosis, and malignancy-related panniculitis. One also needs to rule out
vasculitis, such as erythema induratum, nodular vasculitis, and polyarteritis nodosa
[4]. The differential diagnosis for pyoderma gangrenosum, pyostomatitis vegetans,
vesiculopustular eruption of ulcerative colitis, and metastatic Crohn’s disease
includes bacterial, viral, or fungal infections, vasculitis, neutrophilic disorders
(Sweet’s syndrome, Behcet’s disease, bowel-associated arthritis dermatosis), drug
eruptions, malignancy, and dermatitis artefacta. Polyarteritis nodosa also needs to
be differentiated from other forms of vasculitis, panniculitis, drug eruptions, and
infections. Perianal skin tags can often be confused with hemorrhoids and condylo-
mata acuminata. Finally, epidermolysis bullosa acquisita needs to be differentiated
from other autoimmune blistering conditions (such as pemphigus vulgaris, bullous
pemphigoid, porphyria cutanea tarda, bullous lupus erythematosus), drug eruptions,
and infections [5].

Biopsy

Histologically, erythema nodosum is a prototypical septal panniculitis of lympho-
cytes, histiocytes, neutrophils, and/or eosinophils. Occasionally, multinucleate giant
cells and fibrosis can be seen as well. Pyoderma gangrenosum, pyostomatitis vege-
tans, and vesiculopustular eruption of ulcerative colitis can all appear as a bullous,
pustular, necrotic, or ulcerative lesion with a predominant neutrophilic infiltrate.
Pseudoepitheliomatous hyperplasia of the ulcer edge can also be seen. Metastatic
Crohn’s disease is often seen under the microscope as non-caseating, granuloma-
tous inflammation with a predominance of histiocytes and lymphocytes. Polyarteritis
nodosa has the prototypical leukocytoclastic vasculitis of small- and medium-sized
blood vessels with intimal proliferation and/or thrombus. Sweet’s syndrome shows
a diffuse dermal neutrophilic infiltrate with prominent dermal edema and no evi-
dence of true vasculitis. Psoriasis appears as regular acanthosis of the rete ridges
with neutrophils on the stratum corneum and overlying hyperkeratosis or parakera-
tosis. Perianal skin tags are papillomatous and acanthotic with dilated blood vessels.
Epidermolysis bullosa acquisita is characterized by a subepidermal blister with lim-
ited cellular infiltrate that will stain IgG and complement linearly along the dermal-
epidermal junction on direct immunofluorescence [6].
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Chapter 16
Nodules in Rheumatoid Arthritis

Beth S. Ruben and M. Kari Connolly

Definition

The most common nodules in rheumatoid arthritis (RA) are rheumatoid nodules
(RN). Approximately 1 in 4 patients with long-standing rheumatoid arthritis will
have classic rheumatoid nodules over the extensor surfaces of joints such as the
elbow, Achilles tendon, fingers, and pressure points [1], (Fig. 16.1). RN are part of
the RA classification criterion and associated with seropositive disease [2]. They
tend to be large, starting at a few millimeters but grow to several centimeters. They
are often non-tender, firm, flesh-colored subcutaneous masses that may or may not
be bound down to the underlying periosteum. In classic cases, a biopsy is not nec-
essary for diagnosis. In atypical cases, however, a biopsy can be helpful. Rheumatoid
nodules can occur in other tissues such as the eye, larynx, lung, and nervous sys-
tem. Methotrexate therapy is associated with rheumatoid nodulosis with rapid
onset of multiple smaller lesions over the hands. Less commonly, smaller papules
and plaques, occasionally linear, with smooth, umbilicated, or crusted surfaces
occur symmetrically over the joints or extensor surfaces in patients with RA or
systemic lupus erythematosus (SLE) and on biopsy show palisaded neutrophilic
and granulomatous dermatitis (PNGD) [3] (Fig. 16.2).
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Fig. 16.1 Multiple
rheumatoid nodules in a
patient with advanced
rheumatoid arthritis and
destructive arthropathy
of the hands

Fig. 16.2 Nodules and
plaques of palisaded
neutrophilic

and granulomatous dermatitis
in a somewhat linear
configuration on the extensor
forearm of a patient with
rheumatoid arthritis

Differential Diagnosis

The differential diagnosis for rheumatoid nodules (RN) is broad [4, 5]. Acute rheu-
matic fever (ARF) is accompanied by subcutaneous nodules in 1 % of cases. ARF is
associated with group A streptococcal pharyngitis. The location of the nodules over
the olecranon and other joints is similar to rheumatoid nodules. Distinguishing fea-
tures include that ARF nodules occur early in disease (first 1-3 weeks), tend to be
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smaller in size, and resolve spontaneously. There are individuals who develop rheu-
matoid nodules in the absence of rheumatoid arthritis (RA); these are referred to as
“benign nodules.” Typically these occur in children on the scalp or posterior neck.
Subcutaneous granuloma annulare is another entity that tends to occur in children or
young adults and can present as subcutaneous nodules over joints. These have been
referred as “pseudorheumatoid nodules.” Calcinosis cutis forms whitish, rock hard
subcutaneous nodules over joints and is more common in scleroderma and dermato-
myositis than RA. The Gottron’s papules of dermatomyositis occur over joints, but
are violaceous and smaller than rheumatoid nodules. Tophi can mimic RN, but obvi-
ously occur in the setting of gout. Characteristic X-ray changes can be helpful to sort
out the latter two entities. Multicentric reticulohistiocytosis occurs in middle-aged
women, affects the skin and mucous membranes, and is associated with an erosive
polyarthritis and increased risk of internal malignancy. There are multiple yellow-
red papules that have a characteristic histology. A variety of xanthomas can occur as
nodules over joints. They have a yellow-orange hue and are associated with abnor-
mal lipids. Rheumatoid papules are distinctive because of their reddish-brown color,
scale, and occurrence on the lower extremities. Approximately 10 % of SLE patients
will have classic rheumatoid nodules that are clinically and histologically indistin-
guishable from nodules in an RA patient. Panniculitis typically affects larger areas
of fat, is more amorphous than discrete nodules, and does not occur over joints.
Similarly, medium vessel vasculitis such as polyarteritis nodosa typically occurs
away from joints and may ulcerate, which RN do not. Infections tend to be more
rapidly growing, tender, and may be associated with overlying erythema and sup-
purative ulceration. Urticaria is transient, and urticarial vasculitis is entirely macular
without papules or nodules, so are easily distinguishable from RN.

Histologic Features

Rheumatoid nodules when well developed display a palisaded granulomatous
pattern involving the deep dermis and/or subcutis, with a nodular infiltrate of histio-
cytes surrounding a homogeneous and eosinophilic zone containing altered colla-
gen and typically fibrin centrally [6-8] (Fig. 16.3). Vasculitis may be evident in
early lesions and fibrosis in late lesions. Deep granuloma annulare may present a
similar pattern, but generally contains mucin in the centers of palisaded foci.
Palisaded neutrophilic and granulomatous dermatitis may present with a spec-
trum of histologic findings, depending on the age of the lesion [3, 6, 8]. Very early
lesions display a pattern similar to urticaria, with a sparse infiltrate of neutrophils,
eosinophils, and lymphocytes. Other lesions may contain leukocytoclastic vascu-
litic foci early in their evolution, with typical perivascular neutrophilic infiltrates
with leukocytoclasis, and fibrin deposition within and surrounding vascular walls.
Often, there is involvement of the deep dermis, and altered collagen may be present.
Well-developed lesions also feature a palisaded to interstitial granulomatous pat-
tern, but contain neutrophils and neutrophilic nuclear dust centrally as well as his-
tiocytes at the periphery of such foci (Fig. 16.4). The infiltrate may form bands
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Fig. 16.3 Rheumatoid nodule: (a) large palisaded granulomata with an eosinophilic central zone
at low magnification (40x); (b) palisaded histiocytes, and eosinophilic center, which contains fibrin
and fibrosis typically, at higher magnification (200x)

Fig. 16.4 Palisaded neutrophilic and granulomatous dermatitis: (a) a palisaded suppurative and
granulomatous pattern at low magnification (40x); (b) neutrophils and altered basophilic and
eosinophilic collagen at the centers of palisaded foci, with a rim of histiocytes at higher magnifica-
tion (200x)

within the dermis and be “bottom-heavy,” centered on the lower dermis. There is
also altered basophilic degenerated collagenous material associated with the granu-
lomas. Eosinophils may be present. Some histiocytes may have enlarged nuclei and
mitotic figures may be present. The pattern is analogous to a so-called Churg-
Strauss granuloma. In later lesions, fibrosis may supervene, with a palisaded
infiltrate of histiocytes remaining, but a sparse neutrophilic component.



137

16 Nodules in Rheumatoid Arthritis

spno so|ndeq
uonoajul sisouldes 1o V9 snoauenogns s.uoipnon
no ajni 0} Buwioyjuex jno 1n06 1n0 8jnJ 0} 1o i 0} 10 JONd 1no
Asdog/enyng eini o} Asdoig Key-X Jopisuo) Asdoig 1episuo) ajn1 o} Asdoig 3|qISS900E
Asdoig Japisuo
A A A A A o
A
S| sa|npo
Bunessoin 10109 SeInpoN .:o&&ﬂl_ﬂ;o _mm N Uonyeoo
10 uado abueiO-mo|[B A abie ‘preH eur w.m_:U.oz seindeq _m%_a>.<._
A A A A A A

Asdoig Jepisuon

S8|NPON
plojewnayy [eoldAy

papasN Asdoig oN

se|npoN
piojewnayy oi1sse|)

~




138 B.S. Ruben and M.K. Connolly

References

1. Harris ED, Firestein GS. Clinical features of rheumatoid arthritis. In: Firestein GS et al.,
editors. Kelley’s textbook of rheumatology. 8th ed. Philadelphia: Saunders Elsevier; 2009.
p. 1087-118.

2. Tehlirian CV, Bathon JM. Rheumatoid arthritis A. clinical and laboratory manifestations. In:
Klippel JH et al., editors. Primer on the rheumatic diseases. 13th ed. New York: Springer
Science; 2008. p. 114-21.

3. Chu P, Connolly MK, LeBoit PE. The histopathologic spectrum of palisaded neutrophilic and
granulomatous dermatitis in patients with collagen vascular disease. Arch Dermatol. 1994;
130(10):1278-83.

4. Garcia-Patos V. Rheumatoid nodule. Semin Cutan Med Surg. 2007;26(2):100-7.

5. Rencic A, Nousari CH. Other rheumatologic diseases. In: Bolognia JL et al., editors.
Dermatology. 2nd ed. Philadelphia: Mosby Elsevier; 2008. p. 597-610.

6. Sangueza OP, Caudell MD, Mengesha YM, Davis LS, Barnes CJ, Griffin JE, Fleischer AB,
Jorizzo JL. Palisaded neutrophilic granulomatous dermatitis in rheumatoid arthritis. J Am
Acad Dermatol. 2002;47(2):251-7.

7. Collaris EJ, van Marion AM, Frank J, Poblete-Gutiérrez P. Cutaneous granulomas in rheuma-
toid arthritis. Int J Dermatol. 2007;46 Suppl 3:33-5.

8. Weedon D. Weedon’s skin pathology. 3rd ed. London: Churchill Livingstone; 2009. p. 183—4.



Chapter 17
Genital Involvement as a Result
of Reactive Arthritis

Richard M. Keating

Definition

Circinate balanitis (also termed balanitis circinata) is a characteristic reactive
arthritis (ReA) skin lesion found at the meatus and on the glans penis, less often on
the shaft, in patients who suffer from reactive arthritis (ReA).

Reactive arthritis (ReA) is an inflammatory arthritis that arises after certain types
of gastrointestinal or genitourinary infections. It belongs to the group of inflamma-
tory arthritides known as the spondyloarthropathies (SpAs). The classic syndrome,
formerly known as Reiter’s syndrome, is a triad of symptoms, including the urethra,
conjunctiva, and synovium; however, the majority of patients do not present with
this classic triad [1, 2]. Recently, there has been a welcomed effort to remove the
term Reiter’s syndrome from the literature in view of Reiter’s Nazi party affiliation
[3]. ReA may be thought of as an arthritis which develops soon after or during an
infection elsewhere in the body, but in which the microorganisms cannot be recov-
ered from the joint [4].

The lesion of circinate balanitis begins as an area of erythema that progresses to
ulcerative papules and pustules on the corona and about the meatus of the penis.
Circinate balanitis may take on a serpiginous appearance as the separate lesions
coalesce on the glans penis. The lesions may appear moist and erosive on the uncir-
cumcised penis and dry, hyperkeratotic, and crustier on the circumcised penis with
a psoriasis-form appearance (Figs. 17.1 and 17.2).

Women too may demonstrate genital lesions as a manifestation of ReA in the
form of circinate vulvitis and ulcerative vulvitis. Although ulcerative vulvitis is far
less common than circinate balanitis, the lesions are themselves similar in
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Fig. 17.1 Reactive arthritis — comparison of psoriasis (a) and reactive arthritis syndrome (B, bala-
nitis circinata) involving the glans penis. Note the highly characteristic coalescence of lesions in
this case of reactive arthritis (formerly called Reiter’s syndrome) forming a wavy pattern (arrow)
(Reprinted from Habif TP. Clinical Dermatology, 4th edition. Edinburgh, UK: Mosby; 2003. With
permission from Elsevier)

Fig. 17.2 Reactive arthritis
— classic serpiginous pattern
of circinate balanitis
(Reprinted from Wu IB,
Schwartz RA. Reiter’s
syndrome: The classic triad
and more. J] Am Acad
Dermatol 2008; 59:113-121.
With permission from
Elsevier)

appearance with red, crusted plaques on the vulva and perineum. There may be
papules on the vulva, labia minora, and vestibule as well as scattered, demarcated,
shallow erosions over the entire genital area.

Differential Diagnosis

Recognizing the genital lesions of ReA is made easier by performing a thorough
examination looking for other dermatologic manifestations of ReA. In addition to
circinate balanitis, the affected patient may demonstrate keratoderma blennorrhagi-
cum (see chapter “Skin Manifestations of Neonatal Lupus Erythematosus”), nail
changes, and painless oral lesions.
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In addition to the cutaneous lesion, the penis may demonstrate a bland urethritis —
often mistakenly thought to be an STD discharge — that develops after the initial
inciting infection, whether the inciting infection was an STD or enteric infection.
Urethritis and cervicitis may occur in women, while prostatitis may occur in men.

Biopsy

Histopathologic findings of the early cutaneous lesions are essentially the same as
in psoriasis. Early lesions balanitis circinata feature a spongiform pustule in the
upper dermis. Later lesions demonstrate cornification and thickening overlying the
pustule.

This thickening is the genesis for the clinical appearance of thickened excres-
cences. One eventually sees acanthosis and hyperkeratosis and a resemblance to
psoriasis.

Diagnostic Flow Chart

The diagnosis of circinate balanitis and other genital lesions in ReA is made by
obtaining a complete medical history and thoroughly examining the patient. The
constellation of symptoms that confirm the clinical diagnosis of ReA may not
occur contemporaneously, and the clinician must take a very careful history. No
laboratory test confirms a diagnosis of ReA. HLA-B27 testing is neither diagnostic
nor confirmatory although its presence does portend a possibly more aggressive
form of the disease. The erythrocyte sedimentation rate (ESR) is often elevated as
is the C-reactive protein (CRP). Leukocytosis and an anemia of chronic inflamma-
tion may be seen. The rheumatoid factor (RF) and antinuclear antibody (ANA) are
both absent.

If early in the disease course, one might be able to culture Chlamydia from the
urine or an enteric pathogen from the stool. HIV and syphilis testing should always
be considered. Imaging studies of affected joints, at least in the early phase of symp-
toms, usually add little useful clinical information. Imaging of the sacroiliac (SI)
joints may provide evidence for an unrecognized seronegative spondyloarthropathy
if sacroiliitis is identified.

See Also

Chapter 8 — Skin Lesions as a Result of Spondyloarthritides
Chapter 9 — Mucosal Lesions as a Result of Spondyloarthritides
Chapter 10 — Psoriatic Arthritis: Nails and Papules
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Chapter 18
Keratoderma Blennorrhagica as a Result
of Reactive Arthritis

Richard M. Keating

Definition

Keratoderma blennorrhagica or keratoderma blennorrhagica (KD) is a characteristic
reactive arthritis (ReA) skin lesion found on the palms and/or soles.

Reactive arthritis (ReA) is an inflammatory arthritis that arises after certain types
of gastrointestinal or genitourinary infections. It belongs to the group of inflamma-
tory arthritides known as the spondyloarthropathies (SpAs). The classic syndrome,
formerly known as Reiter’s syndrome, is a triad of symptoms, including the urethra,
conjunctiva, and synovium; however, the majority of patients do not present with
this classic triad [1]. Recently, there has been a welcomed effort to remove the term
Reiter’s syndrome from the literature in view of Reiter’s Nazi Party affiliation [2].
ReA may be thought of as an arthritis which develops soon after or during an infec-
tion elsewhere in the body, but in which the microorganisms cannot be recovered
from the joint.

This exanthem of KD initially begins as a clear vesicle on an erythematosus base
that progresses to macules and/or waxy papules that progress and develop into a
hyperkeratotic, scaly lesion that very much resembles pustular psoriasis. Individual
lesions coalesce into larger areas of thick, keratotic scales. The lesions may remain
small and appear as discrete, erythematosus, hyperkeratotic papules or coalesce into
quite large plaques which resemble a more generalized hyperkeratosis. These
lesions can be found on the scrotum, toes, plantar aspect of the feet, palms, trunk,
and scalp. Coloration is that of yellow to brown. Often, there is an accompanying
superficial painless ulceration on an erythematosus base seen on the buccal mucosa,
palate, and tongue in ReA (Fig. 18.1). Nail dystrophy (thickening and ridging) may
also be seen although pitting is unusual (Fig. 18.2) [3].
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Fig. 18.1 Reactive arthritis
— erosions on tongue
(Reprinted from Wu IB,
Schwartz RA. Reiter’s
syndrome: The classic triad
and more. J] Am Acad
Dermatol 2008;59:113-121.
With permission from
Elsevier)

Fig. 18.2 Nail changes
include nail dystrophy,
subungual debris, and
periungual pustules.
(Reprinted from Wu IB,
Schwartz RA. Reiter’s
syndrome: The classic triad
and more. J] Am Acad
Dermatol 2008;59:113-121.
With permission from
Elsevier)

KD accompanies ReA and is one of its cardinal clinical manifestations, although
the vast majority of patients with ReA never demonstrate cutaneous features and are
never seen by a dermatologist. It is estimated that KD occurs in about 10 % of ReA
patients.

Differential Diagnosis

The differential diagnosis for keratoderma blennorrhagica in the genital area
includes Bowen’s disease, candidiasis, Paget’s disease, contact dermatitis, squa-
mous cell carcinoma, erosive lichen planus, lichen sclerosus, fixed drug eruption,
and, of course, psoriasis.

The differential diagnosis for lesions found on the palms and soles includes psoria-
sis as well as hyperkeratosis of the palms/soles, pustular eruption of the palms/soles,
scabies, and dermatophytosis. Oral lesions of ReA may resemble aphthous ulcers,
geographic tongue, lichen planus, candidiasis, and autoimmune bullous diseases.
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Biopsy

KD lesions show spongiform macropustules in the upper epidermis, intraepidermal
microabscesses, marked papillomatosis, and acanthosis. Older lesions show corni-
fied and thickened layers and acanthosis. The histologic findings in KD are indistin-
guishable from psoriasis (as are the clinical features). Subungual hyperkeratosis,
found in KD, may also be indistinguishable from psoriasis.

Histopathologic findings of the early cutaneous lesions are essentially the same
as in psoriasis. Early lesions of keratoderma blennorrhagicum feature a spongiform
pustule in the upper dermis. Later lesions of keratoderma blennorrhagicum usually
do not contain spongiform pustules but reveal the nonspecific findings of acantho-
sis, hyperkeratosis, and parakeratosis.

Diagnostic Flow Chart

The diagnosis of KD and other dermatologic lesions in ReA is made by obtaining a
complete medical history and thoroughly examining the patient. The constellation
of symptoms that confirm the clinical diagnosis of ReA may not occur contempora-
neously and the clinician must take a very careful history. No laboratory test con-
firms a diagnosis of ReA. HLA-B27 testing is neither diagnostic nor confirmatory,
although its presence does portend a possibly more aggressive form of the disease.
The erythrocyte sedimentation rate (ESR) is often elevated as is the C-reactive pro-
tein (CRP). Leukocytosis and an anemia of chronic inflammation may be seen. The
rheumatoid factor (RF) and antinuclear antibody (ANA) are both absent. If early in
the disease course, one might be able to culture Chlamydia from the urine or an
enteric pathogen from the stool. HIV and syphilis testing should always be consid-
ered. Imaging studies of affected joints, at least in the early phase of symptoms,
usually add little useful clinical information.

The history of illness preceding the appearance of the lesion is the key to making
the correct diagnosis. ReA is a systemic inflammatory disease with mucocutaneous
and articular manifestations. An enteric or genitourinary infection triggers a
response in a genetically predisposed patient that results in the arthritis, dermatitis,
and sometimes ophthalmic manifestations. ReA is one of the four diseases included
under the larger category of seronegative spondyloarthropathy (SNSA). The SNSAs
include ankylosing spondylitis, inflammatory bowel disease associated arthritis,
psoriatic arthritis, and ReA.

Common features to the SNSAs include an inflammatory oligoarthritis of the
peripheral joints, an inflammatory arthritis of the spine (especially the sacroiliac
joints), and enthesitis (inflammation where tendons, ligaments, or fascia attach to
the bone). HLA-B27 presence is found at variable rates in the four forms of SNSA
with over 90 % of ankylosing spondylitis patients positive, but far less so in ReA.
ReA was previously catalogued as having a subcategory called Reiter’s syndrome.
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Reiter’s syndrome included the triad of arthritis, dermatitis, and conjunctivitis. As
Hans Reiter was a Nazi physician who took part in war crimes, the eponym has been
recently abandoned and the larger category of ReA (which may not include the clas-
sic triad of eye, skin, and joint symptoms but only one or two organ systems
involved) has been employed.

The clinician must carefully evaluate the patient for any signs or symptoms that
would suggest an underlying ReA or an SNSA. The patient should be questioned
about enthesitis (inflammation where tendons, ligaments, or fascia attach to the
bone), dactylitis (swelling along the entire length of a toe or finger), nail changes
(thickening and onychodystrophy — raising the possibility of psoriatic arthritis),
inflammatory arthritis (pain along with joint effusions, especially of the lower
extremities — usually oligoarticular and asymmetric), inflammatory back pain
(sacroiliitis seen on plain films, pain lessening with activity), urethritis or cervicitis
(in women), aphthous ulcerations (either oral or in genital mucosa), conjunctivitis,
and uveitis [4].

The laboratory findings in ReA may include a number of nonspecific findings to
include an anemia of chronic inflammation, polyclonal gammopathy, and increased
acute-phase reactants (CRP, ESR). There is no serologic test specific for ReA or the
SNSAs (hence the name “seronegative”). Although ReA is often triggered by an
enteric or GU infection, by the time the patient presents with an inflammatory
arthritis or exanthem, the organism is no longer easily cultured from the stool or
mucosa. There is little utility to testing for the presence of the HLA-B27 antigen as
the sensitivity and specificity for diagnosing ReA or SNSA are poorly established.

See Also

Chapter 8 — Skin Lesions as a Result of Spondyloarthritides
Chapter 9 — Mucosal Lesions as a Result of Spondyloarthritides
Chapter 10 — Psoriatic Arthritis: Nails and Papules
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Chapter 19
Parvovirus B19 Infection

Stanley J. Naides

Definition

Parvovirus B19 is a single-stranded, non-enveloped DNA virus of the family
Parvoviridae, genus Erythrovirus. B19 causes asymptomatic infections; a flu-like
illness; erythema infectiosum (fifth disease); hydrops fetalis and fetal loss; acute
and chronic rheumatoid-like polyarthritis; chronic or recurrent bone marrow sup-
pression in immunocompromised individuals; pancytopenia or isolated anemia,
thrombocytopenia, and leukopenia; and, less commonly, hepatitis, fulminant liver
failure, peripheral neuropathy, encephalopathy, and myocarditis or cardiomyopathy.
Reports suggest that B19 may also be associated with vasculitis, including giant cell
arteritis. B19 has tissue tropism for a broad array of tissues reflected by its clinical
manifestations, but the virus productively replicates only in erythroid precursors.
Classic erythema infectiosum is characterized by “slapped cheek” rash (Fig. 19.1).
A macular or maculopapular eruption on the face and torso begins 7-18 days
following infection. The rash spreads to the extremities, resolving in a centrifugal
fashion. The rash is often mottled, lacy, reticulated, or fishnet-like in appearance.
Rash may recur with exercise, sun exposure, or hot shower for weeks to months.
Uncommon presentations include urticaria, a vesiculopustular rash, purpura with or
without thrombocytopenia, Henoch-Schonlein purpura, and a “gloves and socks”
acral erythema with or without papules [1-5].
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Fig. 19.1 Classic “slapped”
cheek rash of erythema
infectiosum (fifth disease) on
face and torso (Reprinted
from Schneider AP, Naides
SJ. Human Parvovirus
Infection. Am J Family
Physician. 39:165, 1989.
With permission from
American Academy of
Family Physicians)

Differential Diagnosis

Bright-red “slapped” cheeks are highly suggestive of B19 infection. Macular or
maculopapular rash is nonspecific and may be seen in a number of viral infections
and drug eruptions. A history of exposure to B19 via a family contact or during a
known outbreak is a helpful clue. Individuals with occupations that allow exposure
to small children, e.g., school teachers or pediatric nurses, are at risk. Outbreaks
typically occur in the winter and early spring, but outbreaks at other times of the
year occur as do sporadic cases. A history of sudden-onset, symmetric, small joint
polyarthralgia or polyarthritis should suggest the possibility of B19 infection.
Rubella infection can present in the exact same manner with similar rash and poly-
arthritis in a college age teen or young adult but is less common than B19 infection.
Failure to confirm a recent B19 infection by the presence of serum anti-B19 IgM
antibody should prompt consideration of testing for serum anti-rubella IgM anti-
body. Purpura may resemble many causes of purpura due to coagulopathy. Petechiae
may resemble many causes of petechiae due to thrombocytopenia. Henoch-
Schonlein purpura is suggested by the localization of purpura to the abdomen, but-
tocks, and lower extremities in the setting of arthritis, gastrointestinal symptoms,
and/or hematuria following an antecedent respiratory illness; multiple triggers are
known including B19 infection [1-4]. The differential diagnosis of the vesiculopus-
tular eruption includes herpes simplex, varicella zoster, and vaccinia virus infection.
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Fig. 19.2 (a) Arm showing
finely papular eruption on an
erythematous base with
petechiae, evolving to (b)
small, tense pustules and
pseudopustules approaching
confluence on an
erythematous and slightly
purpuric base (inset).
Pustules and pseudopustules
appear hemorrhagic 2 days
later (Reprinted from Naides
et al. Human parvovirus
B19-induced vesiculopustular
skin eruption. Amer J Med.
1988;84:968-972. With
permission from Elsevier)

(Smallpox is also in the differential but not a routine consideration given its eradica-
tion from world populations.) “Gloves and socks” acral erythema is seen in B19.

Biopsy

Histological changes are not considered diagnostic. The putative receptor for B19,
globoside, is present in the plasma membrane of endothelial cells. B19 may induce
apoptosis in target cells nonpermissive for B19 replication through expression of its
nonstructural protein, NS1, a helicase capable of damaging host cell genomic DNA.
Electron microscopy may show B19 in lesional endothelial cells [6]. Catastrophic
skin vascular endothelial cell injury has been described in B19 infection in which in
situ reverse transcription and hybridization showed B19 RNA transcripts [3].
Vesiculopustular lesions show ballooning degeneration of keratinocytes with a
mixed inflammatory cell infiltrate that may contain numerous eosinophils. Local
edema, dilated vessels, and erythrocyte extravasation suggest local capillary leak. A
lymphohistiocytic infiltrate with markedly abnormal atypical cells showing
enlarged, hyperchromic nuclei may be present (Figs. 19.2 and 19.3) [7].
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Fig. 19.3 Histology of biopsy site shown in Fig. 19.2. (a) Arrows show epidermal necrosis with
vesicle formation. Asterisk shows prominent subepidermal edema. Dermis shows erythrocyte
extravasation and lymphohistiocytic infiltrates including (large inset) atypical lymphohistiocytic
cells and (small insert) binucleated giant cells. (b) Pustule showing ballooning degeneration and a
multiloculated vesicle with neutrophilic infiltrate (Reprinted from Naides et al. Human parvovirus

B19-induced vesiculopustular skin eruption. Amer J Med. 1988;84:968-972. With permission
from Elsevier)
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Chapter 20
Rheumatic Fever

Fernanda Falcini

Definition

Acute rheumatic fever (ARF) is a nonsuppurative complication of sore throat by
highly virulent group A streptococcus (GAS) strains with large hyaluronate cap-
sules and M protein molecules containing epitopes cross-reactive with host tissues.
It affects multiple organs of the body: heart, skin, joints, and nervous system.
Cardiac involvement is the most serious manifestation accounting for the major
clinical and public health effects due to the long-term damage to heart valves. ARF
is rare in young children before full maturation of the immune system and peaks
between 5 and 15 years. Males and females are equally affected except for chorea
that is prevalent in girls. Host factors are important in the pathogenesis of disease,
and a genetic susceptibility has been suggested. Its incidence is as high as 100—
200/100,000 per year in Eastern Europe, Middle East, Asia, and Australia, while in
America and Western Europe, it ranges from 0.5 to 3/100,000. The major clinical
manifestations are as follows: (1) Arthritis (80 % of cases) is migratory, painful at
rest, and exacerbated by movement, promptly responsive to aspirin, with no sequelae
(Fig. 20.1). (2) Carditis (50 %) is the major cause of morbidity and mortality. The
myocardium, endocardium, and pericardium are affected (Fig. 20.2); endocarditis is
the main manifestation with mitral regurgitation and less commonly aortic insuffi-
ciency. (3) Erythema marginatum (5 %) is a macular, non-pruritic rash with serpigi-
nous erythematosus spots located on the trunk and rarely on the face, commonly
associated with arthritis or carditis (Figs. 20.3 and 20.4). Subcutaneous nodules are
rare and located on the extensor surface of joints as knees, elbows, ankles, and
knuckles, not painful, movable, and resembling benign rheumatoid nodules
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Fig. 20.1 Migrant, painful
arthritis in a 6-year-old boy
with ARF

Fig. 20.2 Chest radiograph

of an 8-year-old patient with
acute carditis and pericardial
effusion

Fig. 20.3 Typical erythema
marginatum in an 11-year-old
girl with ARF. In this patient,
erythema was also present on
the face
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Fig. 20.4 Subcutaneous
nodules over the wrist in a
12-year-old boy with ARF.
This boy developed mitral
insufficiency

Fig. 20.5 Subcutaneous
nodules on the extensor
aspect of elbow in a
12-year-old boy with ARF.
This boy developed
pericarditis

(Fig. 20.5). Sydenham’s chorea, related to inflammation of the basal ganglia and
caudate nucleus of the CNS, is a late complication characterized by involuntary,
purposeless, symmetric, and uncoordinated movements of the extremities that dis-
appear at sleep. According to the revised Jones’ criteria, the diagnosis of ARF
requires 2 major criteria or 1 major and 2 minor (fever, arthralgia, elevated acute
phase reactants, or prolonged PR interval) with supporting evidence of antecedent
GAS infection. This latter consists of positive throat culture or rapid test, or elevated
or rising streptococcal antibody test. If arthritis is the major criteria, arthralgia may
not be a minor criterion [1-5].
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Differential Diagnosis

The most common conditions that may be differentiated by ARF include other rheu-
matic diseases with arthritis (septic arthritis, juvenile idiopathic arthritis, systemic
lupus erythematosus, connective tissue diseases, post-streptococcal reactive arthri-
tis, and all post-infectious arthritis). Chorea may be differentiated by other diseases
with choreic movements: systemic lupus erythematosus, primary antiphospholipid
syndrome, and neurological diseases.

Biopsy

No biopsy is required to diagnose ARF.
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Part IV
Connective Tissue Diseases



Chapter 21
Skin Manifestations of Localized
Scleroderma (LS)

Nicolas Hunzelmann, Gerd Horneff, and Thomas Krieg

Definition

Localized scleroderma (LS) encompasses a spectrum of sclerotic disorders of the
skin, which, depending on the subtype and localization, may also affect nearby
structures including fat tissue, muscles, joints, and bones. Involvement of internal
organs (e.g., heart, lungs, kidneys, or gastrointestinal tract) is absent in localized
scleroderma. The exceptions are (i) involvement of the brain (including the eye),
which may complicate linear scleroderma of the head, and (ii) the occurrence of
arthritis, which has particularly been observed in affected children.

The incidence of LS is reported at around 27 per 1 million inhabitants occurring
more frequently in women than in men, at a ratio of 2.6-6 to 1 [1]. Recently, a clas-
sification has been suggested largely based on the classification described by
Peterson et al. [2]. It incorporates both the extent of involvement and the depth of the
fibrosis. According to this classification, localized scleroderma is divided into four
basic types: limited, generalized, linear, and deep (Table 21.1). Some add a mixed
group to this classification. This simple classification system has the advantage of
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Table 21.1 Classification of localized scleroderma

Limited type
Morphea (plaque type)
Guttate morphea
Atrophoderma of Pasini and Pierini
Generalized type
Generalized localized scleroderma (3 or more anatomic sites)
Disabling pansclerotic morphea
Eosinophilic fasciitis
Linear type
Linear localized scleroderma (usually with involvement of the extremities)
Linear localized scleroderma, “en coup de sabre” type
Progressive facial hemiatrophy (synonym: Parry Romberg syndrome)
Deep type

reflecting the major prognostic and therapeutic aspects of localized scleroderma. For
instance, in the limited type, LS resolves within about 2.5 years in around 50 % of
patients [2, 3]. In generalized, linear, and deep types, the average duration of disease
is longer, at about 5.5 years with secondary changes such as hyper- or depigmenta-
tion, contractures, and atrophy generally persisting. The frequencies of the subtypes
vary depending on age. The linear type is more prevalent in children [4]. In pediatric
patients it may also be observed that several disease types may occur simultaneously

or over time, e.g., linear LS combined with limited LS.

Limited Type of Localized Scleroderma

The most common form of the limited type of LS is the plaque type (morphea). The
plaque type is characterized by lesions measuring more than 1 cm in diameter
affecting one or two areas of the integument. Characteristic sites of predilection are
the trunk — especially the submammary region — and the area between the hip and
inguinal regions. The often oval-shaped lesions have an erythematous appearance in
the early phases, later hardening increasingly in the center and taking on a whitish
or ivory color. Active lesions are characterized by a violet halo surrounding the
fibrotic part well known as the “lilac ring.” Fibrosis may be accompanied by the loss
of skin appendages and alopecia. Often sclerotic lesions soften over time and even
become atrophic, hypo-, or hyperpigmented.

The guttate type of limited scleroderma (morphea guttata) is characterized by
multiple yellowish-whitish, small sclerotic lesions that have a glistening surface
(<1 cm with a “lilac ring” in clinically active disease) and are located predominantly
on the trunk. These lesions may at first simply present as erythematous maculae.
Atrophoderma of Pasini and Pierini is possibly an early abortive type of guttate
scleroderma. The clinical presentation of this variety, which frequently manifests
during childhood, is characterized by symmetrical lesions on the trunk that measure
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Fig. 21.1 Patient with a generalized form of LS. Please note the involvement of axillary, mam-
mary, and abdominal regions

less than 1 cm in diameter. Loss of connective tissue can result in wedge-shaped
depressions below the level of the skin. Histology corresponds to late atrophic
phases of localized scleroderma.

Generalized Type of LS

The generalized type of LS is diagnosed if three or more anatomic sites are affected.
The most commonly affected sites are the trunk, thighs, and lumbosacral region.
The plaques are often distributed symmetrically and can coalesce into larger lesions
representing different stages of the disease (Fig. 21.1).

A rare, severe variant of the generalized type of localized scleroderma is “disabling
pansclerotic morphea.” This variant, sometimes in combination with the linear type,
leads to extensive skin involvement with only a limited tendency to regression.
In these patients contractures and impaired wound healing develop, leading in some
patients to ulceration.

Eosinophilic fasciitis (Shulman’s syndrome) is by some experts considered to
belong to the disease group of LS and in our opinion belongs to the generalized type.

Linear Type of LS

Linear localized scleroderma is characterized by longitudinally arranged linear,
band-like, or systematic lesions often following Blaschko’s lines [5]. In mild cases
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Fig. 21.2 Patient with linear scleroderma affecting the arm leading to atrophy and movement
restriction

the lesions may heal with hyperpigmentation as the only residuum. However, in
many patients the linear type is characterized by the formation of tough, sclerotic
bands that sometimes cross joints and may restrict movement. Linear scleroderma
can be accompanied by atrophy of the underlying muscle or bone at affected sites
(Fig. 21.2). Antinuclear antibodies, usually of low titer and without further specific-
ity, have been reported in up to 50 % of patients with the linear form of LS. The best
known type is the “en coup de sabre” form, where the sclerotic tissue passes over
the frontoparietal region, usually paramedian from the eyebrows into the hair-
bearing scalp resulting in scarring alopecia (Fig. 21.3). Involvement of the underly-
ing central nervous system (CNS), as detectable by MRI, is quite common. Clinically
relevant associated neurological changes as, e.g., epilepsy and headache are, how-
ever, less frequent. More on the facial involvement of localized SSc is found in
Chapter xxx.

Linear localized scleroderma is also related to progressive facial hemiatrophy
(synonym: hemiatrophia faciei or Parry Romberg syndrome). Progressive facial
hemiatrophy is characterized by primary atrophic transformation of the affected
subcutaneous tissue, muscle, and bone. Skin fibrosis is rare. Onset is often during
childhood or adolescence with involvement of subcutaneous tissue in the head
region. Later on, the disease increasingly affects the underlying muscles, bone, and
the tongue finally leading to severe facial asymmetry. Simultaneous occurrence of
linear localized scleroderma of the “en coup de sabre” type and progressive facial
hemiatrophy is quite frequent (up to 40 % of cases). In the classification proposed
by the authors, the “en coup de sabre” type is thus listed under the linear types,
although with exclusive involvement of extracutaneous structures, it may also be
classified as a “deep type” of localized scleroderma. Involvement of the central
nervous system is not uncommon. Antinuclear autoantibodies are found, usually in
low titers, in up to 60 % and rheumatoid factors are described in up to 30 % of these
patients. More on this facial lesion is found in Chapter xx.
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Fig. 21.3 Patient with the
“coup de sabre” variant of
linear scleroderma. Please
note the scarring alopecia

Deep Type of LS

The deep type of LS is very rare (<5 % of patients). Here, fibrosis mainly affects the
deeper layers of the connective tissue, i.e., fat tissue, fascia, and underlying muscle.
Lesions are typically arranged symmetrically on the extremities. The deep type of
LS (deep morphea) can begin during childhood and may manifest without notice-
able prior inflammation.

Differential Diagnosis

In long-standing LS, acrodermatitis chronica atrophicans, lipodystrophy, and lichen
sclerosus should be excluded, and with lower leg involvement, necrobiosis lipoidica
and pretibial myxedema should be considered.

In generalized localized scleroderma, the differential diagnoses include systemic
scleroderma, pseudoscleroderma, scleroderma adultorum (Buschke’s disease),
scleromyxedema, sclerodermiform graft versus host disease, and nephrogenic
systemic fibrosis.

Differential diagnoses in linear localized scleroderma — the “en coup de sabre”
variant or progressive facial hemiatrophy — include panniculitis, progressive partial
lipodystrophy, focal dermal hypoplasia, steroid atrophy, and lupus erythematosus
profundus.
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Biopsy

The characteristic plaque lesions are characterized by an inflammatory ring
surrounding an area of sclerosis. Accordingly, in the inflammatory area, typical
findings include dense perivascular and periadnexal inflammatory infiltrates in the
reticular dermis which may extend into the subcutis (see Fig. 21.4). Lymphocytes
predominate and plasma cells, histiocytes, and eosinophilic granulocytes may be
present. The dermal connective tissue often contains thickened collagen fiber bun-
dles with a superficial parallel arrangement as well as edema in the upper dermis. In
the late phase, the dermis shows a cell poor fibrosis accompanied by a marked
reduction of skin adnexa (Fig. 21.5).

On histological grounds systemic sclerosis and localized scleroderma cannot be
differentiated. This holds also true for late stages of eosinophilic fasciitis. A clue
may be the involvement of the fascia, underlining the importance of the depth of
biopsy when eosinophilic fasciitis is considered.

Fig. 21.4 Inflammatory stage of scleroderma. Please note the perivascular lymphoplasma cellular
infiltrate
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Fig. 21.5 Fibrotic stage of scleroderma. Please note the cell poor fibrosis and entrapment of
eccrine glands by compacted bands of collagen

Diagnostics

Biopsy in a patient with characteristic clinical presentation will not be necessary,
but may be needed to confirm or rule out differential diagnoses of LS as, e.g., nec-
robiosis lipoidica, acrodermatitis, eosinophilic fasciitis, and nephrogenic systemic
fibrosis.

In linear localized scleroderma of the “en coup de sabre” type and in progressive
facial hemiatrophy, patients who have neurological symptoms and suspected CNS
involvement should undergo a cranial MRI.

See Also

Nephrogenic systemic fibrosis, Eosinophilic fasciitis, Scleroderma, Amyloidosis.
Identify other topics in the book where the lesion or the disease is also mentioned
and described.
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Chapter 22
Localized Scleroderma of the Face

Francesco Zulian, Sabina Trainito, and Anna Belloni-Fortina

Localized scleroderma, also known as morphea, is a condition characterized by
sclerosis of the skin and subcutaneous tissue, due to increased collagen content
which can be either confined to the superficial layers of the dermis or extended to
the deep dermis, fascia, and muscle. Localized scleroderma can be classified into
five subtypes: circumscribed (plaque) morphea, linear scleroderma, generalized
morphea, pansclerotic morphea, and a mixed subtype where a combination of two
or more of the previous subtypes is present [1].

Conversely from adulthood, where systemic sclerosis is far more frequent, local-
ized scleroderma is the predominant form of scleroderma in children, and the linear
one is the most frequent subtype [2].

Linear scleroderma is characterized by streaks of skin induration affecting the
limbs, the trunk, or the face, which can extend through the dermis to the muscle and
bone and leading to significant functional limitations and aesthetical deformities.
In the clinical practice, we can distinguish two types of linear scleroderma of the
face (LSF). En coup de sabre (ECDS) scleroderma, so called because it resembles
the stroke of a sword, affects the paramedial frontal area of the face and/or the scalp,
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Fig. 22.1 En coup de sabre
scleroderma in a 10-year-old
girl: frontal-parietal linear
lesion resembling the stroke
of a sword

usually in association with scarring alopecia and skin discoloration (Fig. 22.1).
Parry-Romberg syndrome (PRS), or progressive facial hemiatrophy, mainly affects
subcutaneous tissue, muscle, and bone, often sparing the skin. The lesion, at onset,
affects the muscles of the cheeks as well as the bone and tongue, progressively
extending and leading to unilateral hypotrophy and undergrowth of the lower third
of the face, with consequent severe cosmetic disfigurement (Fig. 22.2). While early,
inflammatory lesions are usually surrounded by a violaceous border, late, chronic
lesions appear sclerotic and/or atrophic [3, 4]. The significant overlap between these
two conditions, the frequency of ocular and CNS complications [5, 6] and the preva-
lence of autoantibodies in both ECDS and PRS allow not to consider them as sepa-
rate conditions but as part of the same disease spectrum [4, 7, 8].

Differential Diagnosis

LSF should be distinguished from other conditions affecting the dermis and subcu-
taneous tissue, such as partial progressive lipodystrophy, focal dermal hypoplasia,
or atrophoderma after intramuscular injections of corticosteroids or vitamin K.
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Fig. 22.2 Parry-Romberg syndrome in a 14-year-old patient, leading to progressive facial hemiat-
rophy of the left side of the face

The initial stage of LSF should be differentiated from annular erythema, erythema
migrans, and sarcoidosis. The atrophic lesions of LSF should be distinguished from
lichen sclerosus and atrophicus or other forms of panniculitis, especially the lupus-
induced variety, called lupus profundus. The differential diagnosis of the latter with
linear scleroderma as well as with deep morphea may be difficult. Even the biopsy
is not always conclusive in this respect [9]. However, the circumscribed appearance
of the lesions, presenting as sclerotic frontoparietal bands on one side of the face;
the presence of serum autoantibodies; and the aggressive course, in most of the
cases, are strongly suggestive of LSF [3].

Pathology

The skin biopsy is not mandatory to make the diagnosis of LSF; however, it could
be advisable to confirm it in doubtful cases. When taking a specimen, the excision
should be deep enough to include the subcutis, fat tissue, fascia, and muscle to
exclude possible involvement of inner structures. Apart from the lack of intimal
fibrosis due to microvascular damage, typical of systemic sclerosis (SSc), no reli-
able histological criteria of discernment between LSF and SSc are actually avail-
able. Despite the limitations of being invasive, skin biopsy should be performed
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T

Fig. 22.3 Normal skin on the left image compared with morphea on the right. The latter is char-
acterized by thickening of collagen bundles extending to the region of the subcutaneous fat, atro-
phy of the eccrine glands, and mononuclear cell infiltrates (Hematoxylin and Eosin staining,
original magnification 25x)

mainly to confirm the diagnosis of LSF, to differentiate it from other fibrotic disor-
ders, and to assess the depth of lesion. The early stage (inflammatory) is character-
ized by thickened collagen bundles with perivascular and periadnexal
lymphoplasmacytic infiltrate in the reticular dermis, sometimes extended to the sub-
cutis (Fig. 22.3). In the late stage (sclerotic), newly formed collagen replaces most
of the subcutaneous fat, with resulting displacement of the eccrine glands higher in
the dermis [10, 11].

Diagnostic Flowchart

The diagnosis of LSF is mainly clinical (Fig. 22.4). Despite the lack of specific
serologic parameters, blood tests are considered the first step to confirm the diagno-
sis. Hypergammaglobulinemia and eosinophilia are quite common in children with
LSF, while ANA positivity, regarded by many authors as an epiphenomenon, is
nonetheless detectable in up to 50% of the patients [3].

Pivotal is the role of the biopsy, especially for differential diagnosis and assess-
ment of therapeutic effectiveness. When the diagnosis of LSF is made, the involve-
ment of both eye and CNS should be excluded by an ophthalmological examination
and CNS imaging (cerebral MRI and/or CT scan), respectively.
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Fig. 22.5 Treatment approach of localized scleroderma of the face

Disease Monitoring

The assessment of lesion activity and extension is crucial to guide both the thera-
peutic approach and the follow-up (Fig. 22.5). Both lesion activity and extension
can be evaluated through clinical scores (LoSSI) [12] and ultrasonography (USG)
20 MHz probes [13]. Unfortunately, both tools are operator dependent, and there-
fore not totally reliable.

Inflammatory activity may be detected by infrared thermography [14] or by laser
Doppler flowmetry (LDF) [15]. In Parry-Romberg syndrome, thermography may
sometimes give false-positive results on silent, atrophic lesions, so a correlation
with a careful clinical examination is always needed.

Lesion extension can be also assessed by objective techniques, such as CT scan
and MRI, which are also essential for the surgical planning. Despite their high reli-
ability and reproducibility, these techniques present some limitations in children,
such as high radiation exposure (CT scan), need for general sedation or prolonged
immobilization, and costs. A computerized skin score (CSS) was recently proposed
for the standardized assessment of disease extension [16].

Treatment

Since there are not validated guidelines, yet, the management and treatment of LSF
is challenging (Fig. 22.6). Table 22.1 summarizes the drugs most frequently used in
LSF with their dosage. While for circumscribed isolated lesions, a local treatment
with topical agents and phototherapy has been suggested [17]; for linear active
lesions, a more aggressive systemic therapy is recommended, given the progressive
nature of the disease [1, 18, 19].

Methotrexate represents the most common and widely used drug during the
recent years. It has been used successfully in children and adults with LSc [17, 18].
A recent randomized double-blind placebo-controlled trial comparing a 12-month
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Table 22.1 Treatments most frequently used in localized scleroderma of the face

Drug

Dose

Topical corticosteroids
(moderately or highly potent)

Topical calcipotriol (0.005 %)

UVAL phototherapy

PUVA therapy

Methotrexate

Systemic corticosteroids

Mycophenolate mofetil

Once daily for 3 months

Once daily for 3 months

20-80 J/cm? 3-5/week, max 40 exposures

2—-4/week, max 30 exposures

12.5-25 mg/week in adults, 1015 mg/m? once weekly in
children, oral, sc, im

Prednisone 0.5-1.0 mg/kg/day oral for 3 months, or
20-30 mg/kg IV methylprednisolone pulse therapy for
3 days monthly

600-1,200 mg/m? daily
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course of oral methotrexate (15 mg/m?) in combination with a 3-month course of
oral prednisone (1 mg/kg/day, maximum dose 50 mg) with a 3-month course of oral
prednisone only, at the same dosage, showed that methotrexate was effective and
well tolerated in more than two-thirds of the patients with LSc [18]. A long-term
follow-up study of the same patient cohort showed that prolonged remission off
medication was achieved in patients treated for more than 24 months [20]. A relapse
rate of 12.5 % was reported in a small group of patients treated for less than 24
months, whereas no relapses were noted in those treated longer.

In patients who are refractory to methotrexate and systemic corticosteroids,
mycophenolate mofetil (MMF) may be considered [21]. In addition, physiotherapy
is advised in order to prevent or relieve contractures and muscle atrophy. Given the
disfiguring and evolutionary chronic course of the disease, a psychological support
should be considered in order to help the patients and their families cope with the
emotional impact of the disease [22]. Once the disease reaches a persistent inactive
phase and when the child’s growth is complete, surgical treatment may be planned,
according to both functional and aesthetic needs [23].
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Chapter 23
Skin Manifestations of Raynaud’s
Phenomenon

Noélle S. Sherber and Fredrick M. Wigley

Definition

Raynaud’s phenomenon describes an exaggerated response in the thermoregulatory
vessels of the skin to cold exposure and/or emotional stress. Raynaud’s phenomenon
is characterized by episodic tissue ischemia, which most commonly involves the
digits of the hands and feet (rarely also involving the ears, nose, face, tongue, or
nipples).

When this clinically presents as cold skin with a mottled blue cyanotic appear-
ance, this is indicative of reduced blood flow from vasoconstriction involving only
the superficial thermoregulatory vessels (Fig. 23.1). If the vasoconstriction is more
intense and involves the digital arteries, precapillary arterioles, and cutaneous ther-
moregulatory arteriovenous shunts, it can present with pallor of the skin (Fig. 23.2).
This represents a true ischemic attack as the white appearance of the skin results
from lack of perfusion to the skin and deeper tissue. An erythematous blush can
then occur as a consequence of rebound perfusion (Fig. 23.3). These stages of cya-
nosis, pallor, and erythema can be seen concordantly.

During the ischemic phase, patients often experience numbness and paresthesias
as a result of digital vessel vasospasm. True pain is a symptom of deprived tissue
nutrition and is a warning symptom of potential impending tissue injury. Ischemic
ulcerations can result from tissue injury (Fig. 23.4). An uncomplicated ischemic
event is typically over in about 15 min.
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Fig. 23.1 Dusky cyanosis from vasoconstriction in Raynaud’s phenomenon (Reprinted with from
Wigley FM, Wung PK. Painful Digital Ulcers in a Scleroderma Patient with Raynaud’s Phenomenon.
In: Silver RM, Denton CP. (eds). Case Studies in Systemic Sclerosis. Springer-Verlag. London, UK;
2011: 95-105. With permission from Springer Science+Business Media)

Fig. 23.2 Sharply demarcated pallor on several digits in the acute ischemic phase of Raynaud’s
phenomenon (Courtesy of Noélle S. Sherber, Fredrick M. Wigley)

Differential Diagnosis

Raynaud’s phenomenon (RP) may be an exaggerated normal response of the
cutaneous thermoregulatory vessels and digital arteries to cold, stress, or trauma
(primary Raynaud’s phenomenon), or it can be associated with an underlying
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Fig. 23.3 Hyperemia in the blood flow recovery phase of Raynaud’s phenomenon, with coexistent
cyanosis of an adjacent digit, as compared to an unaffected hand (Courtesy of Noélle S. Sherber,
Fredrick M. Wigley)

Fig. 23.4 Ischemic digital ulceration resulting from tissue injury in Raynaud’s phenomenon
(Reprinted with from Wigley FM, Wung PK. Painful Digital Ulcers in a Scleroderma Patient with
Raynaud’s Phenomenon. In: Silver RM, Denton CP. (eds). Case Studies in Systemic Sclerosis.
Springer-Verlag. London, UK; 2011: 95-105. With permission from Springer Science +Business
Media)

disease state, such as scleroderma (secondary Raynaud’s phenomenon). Primary
Raynaud’s phenomenon is characterized by the absence of an underlying systemic
disorder and is observed in approximately 3—5 % of individuals in the United
States [1-3].

A frequent cause of secondary Raynaud’s phenomenon is an underlying systemic
rheumatic disease. The highest prevalence of RP among patients with a rheumatic
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disease is observed in systemic sclerosis (scleroderma) or in mixed connective
tissue disease (MCTD), approaching 90 % or greater in most studies [4—7]. It is
estimated that approximately 50 % of patients with undifferentiated connective tissue
disease (UCTD) [8, 9], 2144 % of patients with SLE [10, 11], up to 17 % of
patients who have rheumatoid arthritis [12], and approximately 10 % of patients
who have polymyositis demonstrate Raynaud’s phenomenon as well.

Secondary Raynaud’s can also be induced by trauma (hand-arm vibration
syndrome), mechanical obstruction (thoracic outlet syndrome), pathologic serum
proteins (cryoglobulinemia, cryofibrinogenemia), neurogenic stimuli (carpal tunnel
syndrome), and exogenous vasoconstrictors (chemotherapeutic drugs).

Biopsy

There is no pathognomonic histology of Raynaud’s, but, in disease states such as
scleroderma, intimal hyperplasia of the digital vessels is characteristic.
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Chapter 24
Skin Manifestations of Systemic Sclerosis

Gabriele Valentini and Giovanna Cuomo

Systemic sclerosis (SSc) is a multisystem autoimmune rheumatic disease characterized
by obliterative microvascular and proliferative small artery alterations, a distinct
autoimmune response and deposition of collagen and other matrix constituents in
the skin and target internal organs [1].

SSc presents with a number of skin manifestations (Table 24.1).

Telangiectasia and ulcerations/scars are addressed in other parts of the present
book. This chapter is confined to the first three aspects.

Skin sclerosis represents the clinical hallmark of the disease. Actually, SSc is also
referred to as scleroderma (i.e., hard skin) [1]. The extent of skin involvement has
traditionally been divided into limited cutaneous and diffuse cutaneous disease, as
the degree of skin involvement early in disease often predicts the longer-term prog-
nosis of the patient [2] (Fig. 24.1). Diffuse disease includes involvement of the arms
and legs proximal to the elbows and knees and may include the trunk. The limited
cutaneous subset of scleroderma involves the arms/hands and/or legs/feet distal to
the elbows and knees. The presence of face involvement does not differentiate the
disease subtypes.

The indurative phase of skin involvement in SSc is usually preceded by an edema-
tous phase in which the patient may complain about nonpitting edema causing swell-
ing and puffiness of his/her fingers. In some patients, limbs and face are also involved.
After months-years (the lag is shorter in patients with diffuse disease), definite skin
sclerosis/indurations become apparent. The skin appears thickened, attached to the
underlying subcutis, and sometimes shiny. The dermis is thickened by deposition of

G. Valentini, M.D. (0<)e G. Cuomo, M.D.
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Table 24.1 Cutaneous Skin sclerosis
manifestations of SSc Dispygmentation
Intradermal and subcutaneous calcinosis
Telangectasia
Ulcerations/scars
Fig. 24.1 Two main subsets: Skin sclerosis extent in the 2
limited cutaneous SSc and i
diffuse cutaneous SSc main SSc subsets

Fig. 24.2 Histopathology of scleroderma skin. E & E: 40x (original magnification). The epider-
mis is thinned (small arrow). The architecture of the dermis is replaced by collagen deposition
with consequent rarefaction of skin appendages (large arrow). Small mononuclear perivascular
infiltrates are detected (medium arrow)

collagen and other matrix constituents while the epidermis is thinned (Fig. 24.2).
Loss of skin creases and destruction of hair follicles and sweat and sebaceous glands
ensue. Skin sclerosis often reaches its maximal extent within 1-3 years from its onset.
It involves the fingers and face in almost all patients and extends to the lower and
upper limbs and trunk in some cases (Figs. 24.3 and 24.4) (see subsetting later).
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Fig. 24.3 Skin sclerosis of hands

Fig. 24.4 Skin sclerosis (and hyperpigmentation) of trunk

The SSc patient in the sclerotic phase presents with typical features: the face becomes
thickened and expression is difficult and the patient may seem expressionless
(Fig. 24.5), the mouth opening is reduced (microstomy), the skin creases disappear,
and hair loss and reduced sweating are apparent. A significant percentage (~20 %) of
patients with diffuse cutaneous disease complain of pruritus as a result of mast cell
activation and histamine release. It is most frequently in early disease and has recently
been found to be significantly associated with the number of gastrointestinal
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Fig. 24.5 The expressionless face of a patient with SSc

symptoms [3]. In addition, some patients, especially those with diffuse disease, have
areas of skin hyperpigmentation and hypopigmentation (Fig. 24.6), giving a “salt
and pepper” appearance (Fig. 24.7). After some years, an atrophic stage ensues; the
skin is tethered to the underlying tissue but is thinned. Again, the face has a typical
feature characterized by lip retraction and radial furrowing around the mouth
(Fig. 24.8). A few patients do not develop skin sclerosis (SSc sine scleroderma) [4].

Intradermal and subcutaneous calcinosis (Fig. 24.9) develops mainly, but not
exclusively, in those with limited disease. Calcinosis occurs more frequently at the
fingerpads and periarticular areas but can affect other districts. It consists of
hydroxyapatite deposits which range from small to large lesions and can complicate
with crystal-induced inflammation and/or skin ulceration with subsequent extrusion
of white grains or toothpaste-like material.

Skin Involvement: Assessment

Skin involvement is commonly assessed by the modified Rodnan skin score (mRss).
This is a measure of skin induration that the clinician evaluates by palpating and
rating, from O (no thickening) to 3 (severe thickening), 17 body areas (Fig. 24.10)
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Fig. 24.6 Diffuse
hyperpigmentation-
hypopigmentation of the
trunk and lower limbs

[5]. MRss is a validated measurement with defined reproducibility both in terms of
intra- and interobserver variability. In early disease, it reflects the burden of skin
disease and visceral involvement in patients with SSc. In long-standing disease, the
skin becomes thinner and tethers to underlying tissues, losing the previous thickness
and no longer correlating with visceral involvement (Fig. 24.11). Skin involvement
has been assessed by other different methods. Among them, durometry [6] and
ultrasonography [7] can have a role [8]).
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Fig. 24.7 Salt and pepper pattern

Fig. 24.8 Furrowing of the mouth
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Fig. 24.9 Extensive subcutaneous calcinosis

Fingers 0123 0123
Hands 0:1:2 3 0123
Forearms 0123 0123
Arms 0123 0123
Thighs 0123 0123
Legs 0123 0123
Feet 0123 0123

Face 0123

Thorax 0123

Abdomen0 1 2 3

0=normal skin Total score

1=slight thickening
2=moderate thickening
3= severe thickening

Fig. 24.10 Scheme for the evaluation of mRss
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Fig. 24.11 Upper limbs of a patient with long-standing SSc. Note the tethering skin of hands

Table 24.2 Principal differential diagnosis

Conditions characterized by hardening of the skin

Systemic Sclerosis Toxic oil syndrome
Eosinophilic fasciitis Eosinophilia-myalgia syndrome
Localized forms of scleroderma GVH disease

Nephrogenic systemic fibrosis Vinil chloryde disease
Scleredema of Buschke Human adjuvant disease
Scleromyxedema Diabetic sclerodactyly

Stiff skin syndrome Drug — induced scleroderma like disease (eg bleomycin)
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Chapter 25
Skin Manifestations of Neonatal Lupus
Erythematosus

Ivan Foeldvari and Kristian Reich

Definition

The specific skin lesions occur in 2-10 % of children after delivery in anti-SSA/Ro-
or anti-SSB/La-positive mothers. They are a consequence of the transplacental
transfer of the antibodies. The lesions are similar to those seen in adult subacute
cutaneous lupus erythematosus — scaly erythematous inflammatory lesions with a
predominant annular or plaque-type appearance. The most common manifestation
sites are the UV-exposed areas such as face and scalp, but lesions can also be
disseminated. Skin lesions may be present at birth, but more often occur within the
first weeks of life.

History and Clinical Picture

The clinical picture is that of plaques or annular erythemato-squamous lesions
occurring congenitally but more often days to weeks after birth, sometimes after
UV exposure [1]. They are usually transient, disappearing within weeks. Predilection
sites are the scalp, the face, and the extremities (Fig. 25.1). Some children develop
periorbital erythema leading to a masklike appearance [2].
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Fig. 25.1 Periorbital and inguinal distribution pattern of skin lesions of neonatal SCLE in a 2-month-old
female baby (/eft). Single efflorescences appear as annular erythematous and scaly plaques (right).
The sternal scar results from the implantation of a cardiac pacemaker for atrioventricular block
grade III. (Reprinted from Heimann, S., M. Hertl, et al. (2009). “Scaling erythemas in an infant.”
J Dtsch Dermatol Ges 7(12):1087-1089. With permission from John Wiley & Sons, Inc.)

A positive history of connective tissue disease of the mother or positive serology
for anti-Ro antibodies in the mother and child is supportive of the diagnosis [3, 4].

In unclear cases, a skin biopsy may be performed. Children with cutaneous involve-
ment only have an excellent prognosis. The most life-threatening manifestation is a
grade III atrioventricular block, which is not transient and may require pacemaker
placement. Other manifestations are lymphopenia, thrombocytopenia, and a distur-
bance of liver function with elevated liver enzymes and hyperbilirubinemia.

Differential Diagnosis

e Erythema toxicum neonatorum is a common benign rash with papules or
pustules on erythematous skin of unknown origin.

e Childhood seborrheic eczema is an inflammatory scaly dermatitis primarily of
the scalp, face, and neck believed to involve an exaggerated cutaneous immune
response to the yeast Malassezia furfur.
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* Childhood psoriasis rarely manifests within the first year of life with erythemato-
squamous lesions that may resemble neonatal LE.

* In principle, drug eruptions can mimic clinical manifestation of neonatal LE, for
example, those occurring after treatment with antibiotics or antiepileptics.

» Transient neonatal pustular melanosis is a rare congenital dermatosis with
collarette scaling and hyperpigmentation usually associated with formation of
vesicles and pustules.

e Early congenital syphilis is caused by vertical transmission of syphilis in
50-80 % of exposed neonates and is associated with characteristic skin changes
including a bullous eruption or macular rash that typically involves the palms
and soles.

* NOMID/CINCA — Neonatal-onset multisystem inflammatory disease or chronic
infantile neurologic cutaneous articular syndrome — skin symptoms are usually
urticaria-like without a predominant epidermal component.

* Congenital candidiasis is a rare condition in which intrauterine Candida infection
becomes manifest at birth. The cutaneous form presents with an extensive skin
rash; clinically, a macular erythema can be seen, evolving from a macular pustular
phase and finally resulting in extensive desquamation. The most commonly
involved areas are neck and face.

Biopsy

The characteristic histopathology resembles that of subacute cutaneous lupus
erythematosus with a lymphocytic infiltration at the basement membrane and signs
of keratinocyte apoptosis, a pattern that is usually described as vacuolar interphase
dermatitis [5]. Investigation by immunofluorescence can show deposition of IgG
and complement at the dermoepidermal junction, which can be reproduced in
human skin grafts in nude mice exposed systematically to anti-Ro antibodies [6].
The chemotactic activity of activated complement may explain the sometimes
observed predominant infiltration of neutrophils [7].

See Also

SLE, cutaneous LE, SCLE.



1. Foeldvari and K. Reich

204

PaWIUOD
lou 7

No—

pawluod 37

Asdoiq upig

juswieall ON

uonuaAIBUl
oyoads uebip

A

i

1

Jesjoun
sisoubBelp [eolul)

Jes|o
sisoubBelp [eoiuln

(4S9 ‘d4?)

uoljeWWEUI OIWBISAS o

1one
SHUYUY o
:J0 80UBSqY

X8} ul 1s1| @8
:sasoubelp
[enusiayip Jepisuo)

eluadoif) o

N

—oYy Jayio
:uoloidsns oN

JUSWIBA|OAUI
uebio Jayjo oN

JOAIT
UeoH o

swaAjoAul uebliQ [ealdA

yseJ upjs [eaidA

/

+0Y Jayilo
:uoioidsns ybiH




25 Skin Manifestations of Neonatal Lupus Erythematosus 205

References

1. Renner R, Sticherling M. The different faces of cutaneous lupus erythematosus. G Ital Dermatol
Venereol. 2009;144(2):135-47.

2. Lee LA. The clinical spectrum of neonatal lupus. Arch Dermatol Res. 2009;301(1):107-10.

3. Klauninger R, Skog A, et al. Serologic follow-up of children born to mothers with Ro/SSA
autoantibodies. Lupus. 2009;18(9):792-8.

4. Buyon JP. Updates on lupus and pregnancy. Bull NYU Hosp Jt Dis. 2009;67(3):271-5.

5. Penate Y, Guillermo N, et al. Histopathologic characteristics of neonatal cutaneous lupus erythe-
matosus: description of five cases and literature review. J Cutan Pathol. 2009;36(6):660—7.

6. Lee LA, Gaither KK, et al. Pattern of cutaneous immunoglobulin G deposition in subacute
cutaneous lupus erythematosus is reproduced by infusing purified anti-Ro (SSA) autoantibodies
into human skin-grafted mice. J Clin Invest. 1989;83(5):1556-62.

7. Satter EK, High WA. Non-bullous neutrophilic dermatosis within neonatal lupus erythematosus.
J Cutan Pathol. 2007;34(12):958-60.



Chapter 26
Skin Manifestations and Sjogren’s Syndrome

Chiara Baldini, Elisabetta Bernacchi, Rosaria Talarico,
and Stefano Bombardieri

Definition

Primary Sjogren’s syndrome (pSS) is a systemic autoimmune disease characterized
by a focal lymphocytic infiltration of the exocrine glands potentially leading to
xerostomia and xerophthalmia. Although sicca symptoms are the hallmarks of the
disease, cutaneous manifestations are considered one of the most common extra-
glandular features of pSS, affecting up to half of the patients [1]. Cutaneous mani-
festations can be distinguished as nonvascular lesions (NVL) (xerosis (X), angular
cheilitis (AC), eyelid dermatitis (ED), and annular erythema (AE)) and vascular
lesions (VL) (Raynaud’s phenomenon (RP) and vasculitis). In addition, cutaneous
B-cell lymphoma has been reported, although rarely [1, 2]. Objective signs of xero-
sis are roughness, fine scaling, and loss of elasticity with subjective uncomfortable
symptoms of itchiness, burning, and a “pinprick-like” feeling [2, 3]. Decreased
activity of sebaceous and eccrine glands has been suggested as the pathogenetic
mechanism of pSS dry skin [2]. Recent immunohistochemical and functional stud-
ies have documented perturbed epidermal proliferation and differentiation and a
significant reduction (p <0.05) of transepidermal water loss (TEWL) [3]. Angular
cheilitis is a well-known, frequent, and recurrent erythemato-squamous mucocuta-
neous lesion, often symmetrical, at the corners of the mouth [2, 4]. Eyelid dermatitis
is a lesion of the upper eyelid associated with xerosis, itching, and a foreign body
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sensation [2, 5]. Annular erythema is an annular erythema with central clearing and
without atrophy, typical in Japanese SS, involving the face, the upper extremities, and
the trunk, and correlated with anti-Ro/SSA and anti-La/SSB antibodies. The lesions
are recurrent and not clearly related to sun exposure [6]. Among vascular lesions,
palpable purpura (PP) of the lower extremities and buttocks is the most typical clinical
sign of pSS vasculitis [7]. Urticaria-like lesions have also been described. Raynaud’s
phenomenon is detected in 20—45 % of pSS and is higher in the VL subgroup pSS
patients [2].

Description and Differential Diagnosis

Xerosis. This is a common feature in pSS patients (32—67 %) significantly associated
with SSA-SSB antibodies [1-3]. It is a nonspecific skin condition most commonly
localized on the upper back, shoulders, and on the surface of the limbs (Figs. 26.1 and
26.2). Xerosis represents a “paraphysiological” condition in old-aged (>70 years)
people [2]. Secondary xerosis is associated with various dermatological and sys-
temic diseases or systemic and topical treatments (Table 26.1) [2]. Xerosis is
enhanced in winter season and by repeated washing [2].

Angular Cheilitis. Synonyms: perleche, commissural cheilitis, and angular stomatitis.
The term refers to inflammatory conditions that radiate from 1 or both angles of
the mouth. Acute angular cheilosis is erythematous or erosive, stinging. Chronic
cheilitis is erythemato-squamous and is often asymptomatic [4]. AC has some risk
factors and may be present in various systemic conditions and dermatological dis-
eases (Table 26.1) [4]. The most common etiology is infectious. In pSS, AC is
related to xerostomia and to oral candidacies (more than 80 % pSS patients) [4].

Eyelid Dermatitis (Fig. 26.3). This can be found in various CTDs and particularly
in the elderly. ED may be associated with continuous rubbing of the periorbital area
due to ocular dryness and a foreign body sensation of xerophthalmia. ED is asso-
ciated with xerosis in 86 % of pSS patients, typically involved the upper eyelid
(types I and II ED), and ranged from slight erythema and infiltration to

Fig. 26.1 Objective signs of xerosis (lower limbs)



Fig. 26.2 Objective signs of
xerosis in SS female patients:
roughness, fine scaling

Table 26.1 Primary SS nonvascular skin lesions and their differential diagnosis

pSS skin
lesions Differential diagnosis

Skin xerosis  Primary xerosis: “idiopathic xerosis,” SS xerosis. Secondary xerosis: (a)
dermatological diseases (atopic dermatitis, allergic and contact dermatitis,
asteatotic and nummular eczema, autosomal dominant ichthyosis, stasis
dermatitis), (b) systemic therapy (hypocholesterolemic drugs, aromatic
retinoid, psoralens), (c) topical treatments (retinoid acid, benzyl benzoate
(i.e. niacinamide)), (d) systemic diseases (hypothyroidism and autoimmune
diseases such as lymphoma, leprosy, AIDS, anemia, sarcoidosis, liver and
biliary disease, renal insufficiency, and diabetes mellitus), (e) physiopathological
conditions (repeated washings, winter season), and (f) elderly skin xerosis

Angular Risk factors: inadequate dentures, poor oral hygiene, excessive mouth washing and

cheilitis aggressive dental floss, age, abnormal skin folds at the corner of the mouth,
licking, dry skin, and use of tobacco and alcohol. Infectious etiologies: Candida
albicans, Staphylococcus aureus, and B-hemolytic streptococci. Noninfectious
etiologies: (a) systemic conditions (iron deficiency anemia; riboflavin, foliate,
and B12 deficiencies; diabetes mellitus; Crohn’s disease; AIDS; Down’s
syndrome), (b) dermatological conditions (atopic and seborrheic dermatitis,
contact allergy, perioral dermatitis, and orofacial granulomatosis)

Eyelid Allergic contact dermatitis, irritant dermatitis, atopic dermatitis, seborrheic

dermatitis dermatitis, urticaria (contact and systemic photo irritation), periocular rosacea,
psoriasis, systemic lupus, dermatomyositis, infection (fungal/bacterial),
secondary to conjunctivitis, or blepharitis

Annular Cutaneous LE (LED, SCLE, and LET), JKLS, REM, Lyme disease (erythema

erythema chronicum migrans and linfocitoma benign cutis), rheumatic fever (erythema
marginatum), specific paraneoplastic dermatitis (erythema gyratum repens),
and hypersensitivity annular erythema (infectious, malignancy; liver
diseases; autoimmune thyroiditis)
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Fig. 26.3 Slight erythema of the upper eyelid in the same patients (Fig. 26.2)

lichenification and/or brown hyperpigmentation. Moreover, eyelid involvement is
frequent in ophthalmological lesions. Afopic dermatitis (AD) is the most common
cause of chronic eyelid involvement and patients should be questioned for a per-
sonal and family history of asthma, atopy, or eczema; in atopy, it is characteristic
of the Dennie-Morgan infraorbital fold of the lower eyelid. In allergic contact der-
matitis (ACD) or irritant contact dermatitis (ICD), occupational history, domestic
interest, and hobbies are important aspects of diagnosis; moreover, in ACD present
in the face and neck, patch-testing positivity improves after allergen removal.
Contact urticaria ED is rare and usually includes other symptoms such as rhinitis,
edema, gastrointestinal disturbance, and angioedema; a diagnostic feature is the
expression of dermatitis after exposure or contact (30-60 min/4—6 h) to an allergen.
In ocular rosacea, ED is characterized by eyelid margin telangiectasia rather than
by periorbital papules, meibomian inflammation, recurrent chalazia, and the typical
facial involvement. In seborrhea ED, the eyelids show greasy-appearing scales,
crusting, and erythema. Moreover, the typical nasolabial fold scaling is present.
In psoriasis ED, the lid and eyelid present erythematous scaling plaques and in
more severe forms edema of the lower lids and ectropion.

Annular Erythema. This is rare in Caucasians. Three types of AE are described [1]:
type I, isolated donut ring erythema with an elevated border [2]; type II, SCLE-like
polycyclic erythema [3]; and type III or papular-like erythema [6]. The common
characteristic is the presence of infiltrated, indurated, non-scaling lesions with cen-
tral clearing without discromia or atrophy not clearly related to sunlight exposure
[1]. AE shares many clinical, histological, and immunological features with cutane-
ous LE and related LE skin disorders such as Jessner-Kanof lymphocytic infiltrate
(JKLI) and reticular erythematous mucinosis (REM). Histopathological findings,
rather than clinical findings (see biopsy below), are useful for the differential diag-
nosis, in particular with respect to subacute cutaneous lupus erythematosus (SCLE)
which is considered the corresponding Caucasian form of AE [1, 6]. In SCLE,
polycyclic scaling not infiltrating the margins, achromia, and a subacute course are
distinctive features [6]. Moreover, a strong association with sun exposure has been
detected. Discoid lupus erythematosus (LED) can be distinguished due to the
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Fig. 26.4 Skin vasculitis (lower limbs)

presence of hyperkeratosis and scleral atrophy. Lupus tumidus (LET) is characterized
by an intermittent course, high photosensitivity, and edematous lesions [7]. Annular
lesions and specific features of the underlying disease should be detected in Lyme
disease (erythema chronicum migrans), rheumatic fever (erythema marginatum),
and paraneoplastic dermatitis (erythema ageratum reopens). Finally, an annular
erythema can be present in various pathological conditions such as a nonspecific
hypersensitivity manifestation (Table 26.1) [6].

Vascular Lesions

Vasculitic lesions in pSS are mainly related to a leukocytoclastic vasculitis (LCV)
of the small and medium dermal vessels [2, 8—10]. LCV is an immune complex-
mediated process and is related to a B-cell-driven autoimmune response [2, 8—10].
SS-LCV is associated with anti-Ro/SSA, anti-La/SSB, and RF positivity and hyper-
gammaglobulinemia [2, 8—10]. Positive cryoglobulins and decreased levels of com-
plement factors are considered negative prognostic markers. Moreover, the presence
of LCV during pSS course may be associated to lymphoma [2, 8—10].

Palpable purpura is the most common type (84 %) of LCV in pSS patients, consist-
ing of widespread, symmetrical, and asymptomatic erythematous purple papules that
do not blanch when pressure is applied (Fig. 26.4). It is located on the extremities and
sometimes on shoulders [2]. PP may represent a nonspecific sign of other systemic or
cutaneous LCV (hypersensitivity vasculitis) (Table 26.2). In systemic lupus erythema-
tosus (SLE) and rheumatoid arthritis (RA), other types of vasculitic lesions are usually
present (palmar and digital pulp ischemic lesions and depressed punctuated scares on
fingertips) [2]. Henoch-Schonlein purpura affects young boys and is characterized by
gastrointestinal involvement, prodromic upper respiratory tract infection, and
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Table 26.2 Primary SS vascular lesions and their differential diagnosis

pSS vasculitis Differential diagnosis

Palpable Cutaneous leukocytoclastic vasculitis (hypersensitivity vasculitis and allergic
purpura vasculitis), idiopathic, exercise induced, and drugs (almost every class,
chemicals, food, vitamins, nutritional supplement, tumor necrosis factor-alpha),
infections (all virus, bacteria, fungi, parasites), malignancy (hematologic
malignancies, myelodisplastic syndrome, lymphoma, carcinomas), leukocyto-
clastic vasculitis (autoimmune disorders, CTD, CM, hypocomplementemic
vasculitis, S-H purpura, Kaposi sarcoma,; malignancy, hepatitis B-C
infection, endocarditis, ANCA-associated vasculitis, Behcet’s disease
Lymphocytic vasculitis (rickettsial-viral infections), drugs, CTD (Behcet’s
disease and Degos’ disease)
Urticarial Idiopathic, MC, CTD, monoclonal gammopathy, leukocytoclastic vasculitis
vasculitis (other), and drugs: infliximab, formaldehyde, paroxetina, and others

immunoglobulin IgA deposition within the affected vessels. Pauci-immune vasculitis
is characterized by the presence of ANCA autoantibodies, DIF negativity, and specific
clinical features related to the systemic vasculitic process [10].

Urticarial vasculitis (UV) is the second most frequent type of VL in pSS, but it is
uncommon relative to PP. UV lasts longer than 24 h, burns rather than itches, and
heals with hyperpigmentation. The hypocomplementemic form (UHV) is character-
ized by circulating anti-C1q antibodies and is more often associated with pSS and
other CTDs. Also, UV represents a nonspecific lesion and could be associated to
other cutaneous and systemic VLC conditions (Table 26.2) [2].

The morphology of the lesions is a direct reflection of the size and extent of
the vessels (small-medium) affected and is nonspecific. Petechiae, not palpable
purpura, bullous lesions, erythematous maculopapules, livedo reticularis other than
PP, and UV can be present. Isolated cases of nodular and livedoid vasculitis have
also been described [2].

Biopsy

Skin Xerosis (X), Angular Cheilitis (AC), and Eyelid Dermatitis (ED). The diagnosis
of dry skin is clinical, and skin biopsy is usually not performed. Similar consider-
ations can be made for AC and ED [1, 2].

Generally, histological examination of xerotic skin shows common aspecific
features (slight epidermal hyperorthokeratosis and dermal elastosis) which may be
associated to other characteristic features of the various dermatological conditions,
eventually associated to xerosis [1, 2].

Annular Erythema. Histopathological examination shows an interface dermatitis
with absent or scarcely epidermal changes (light atrophy, parakeratosis) and peri-
vascular lymphocytic infiltrate with a mixture of neutrophils or plasma cells in the
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middle-deep dermis. AE is characterized by lack of hydropic degeneration of kera-
tinocyte’s basal layer specific of chronic, subacute, and acute cutaneous LE.
Moreover, in AE the hyperkeratosis and follicular plugging of LED and the mucino-
sis of LET are absent [6].

Vasculitis (Palpable Purpura and Urticarial Vasculitis). Vasculitis in pSS is an LVC
immune complex-mediated and directed immunofluorescence (DIF)-positive process
involving small and medium vessels. A mononuclear pattern, DIF negative, of the
inflammatory vessel infiltrate can also be detected. The LCV pattern is character-
ized by an inflammatory and mostly fragmented neutrophilic infiltrate. LV lesions
typically display fibrinoid necrosis, lumen occlusion, and extravasations of red
blood cells. The mononuclear inflammatory vascular disease is characterized by a
lymphocytic inflammatory infiltrate with invasion of the blood vessel walls.
Fibrinoid necrosis is present, but less prominent than the neutrophilic inflammatory
infiltrate [10]. The optimal time for LV skin biopsy is <48 h from the appearance
of the lesion; 24 h after biopsy, it may show lymphocytic-mononuclear infiltrate.
In addition, DIF positivity is inversely related to the age of the vasculitic lesion
biopsied. Despite the evidence of these two forms of vasculitis, their clinical expres-
sion is very similar, so that one cannot predict the histopathology pattern of vascular
insult in examining the skin. Nonetheless, LCV is statistically associated with anti-
nuclear antibodies, high titres of anti-Ro/SSA and anti-La/SSB antibodies, hyper-
gammaglobulinemia, RF, and hypocomplementemia [2, 10]. The histology of UV
shows a sparse neutrophilic infiltrate with focal small vessel vasculitis and frequent
presence of eosinophils; the fibrinoid change or necrosis is less common in urticarial
vasculitis lesions than in the fully developed lesions of palpable purpura [2, 10].

See Also

Raynaud phenomenon, Systemic sclerosis; Cryoglobulinemia, Systemic vasculitis
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Chapter 27
Skin Manifestations of Systemic Lupus
Erythematosus

Martin Aringer and Annegret Kuhn

Systemic lupus erythematosus (SLE) is a prototypical autoimmune disease. Organ
manifestations caused by autoantibodies and immune complexes can affect essen-
tially all organ systems. Like other organ manifestations, skin manifestations in
SLE can be strikingly heterogeneous. Indeed, the 11 SLE classification criteria of
the American College for Rheumatology (ACR), which comprise four different skin
and mucosal manifestations, underline this fact [1, 2].

Apparently, the nature of the specific autoantibody and the properties of the
immune complexes determine pathology. For example, immune complexes from
autoantibodies against double-stranded DNA (dsDNA) and chromatin deposit in the
glomeruli, thereby leading to severe, proliferative immune complex nephritis, while
antibodies to phospholipids, present in membranes of thrombocytes and endothelial
cells, induce thrombotic events and foetal loss. Cutaneous manifestations of the
disease probably are likewise caused by autoantibodies and immune complexes,
independent of the question of whether skin lesions are the primary sign of the
disease, as in cutaneous LE (CLE), or part of a disease spectrum, as in SLE. In fact,
immune complex deposition and complement activation can be demonstrated in
tissue samples of both CLE and SLE.

Several disease activity scores (SLEDAI, ECLAM, BILAG) have been estab-
lished for SLE to determine the disease activity of individual patients. Although the
disease activity scores include dermatological criteria, such as butterfly rash, gener-
alised erythema and oral ulcer, they are not suitable for judging activity of CLE
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subtypes. For this reason, a modified scoring system (RCLASI=revised cutaneous
lupus erythematosus disease area and severity index) has been developed for LE
patients with skin lesions to determine activity and damage of the disease [3]. Some
of the skin manifestations are specific for LE, and these will constitute the main
focus of this overview; however, several non-specific findings are likewise too
important to not be mentioned. We will therefore start with photosensitivity, an
important aspect of the disease, and proceed to inflammatory skin lesions, begin-
ning with those specific for SLE.

Photosensitivity
Definition

Sensitivity to UV light is fairly common in SLE and not only limited to skin eruptions
but also associated with SLE flares afflicting internal organs. Therefore, avoidance
of UV light and consistent skin protection are of major importance [4].

Photosensitivity in SLE may be difficult to judge from the patient’s history.
In contrast to other UV-induced skin changes, such as polymorphic light eruption
(PLE), which develop rapidly after exposure, SLE skin changes commonly take
several days up to weeks to start developing. Therefore, patients will often not link
UV exposure to clinical worsening of their disease. Other patients may give a history
of clear photosensitivity, but suffer from other UV-induced skin diseases, such as
PLE. Therefore, standardised phototesting on non-exposed skin may help decide for
or against UV sensitivity [5].

Differential Diagnosis

Ultraviolet light (UV) can induce a wide variety of skin changes. Simple sunburn
is usually rather obvious, and phototoxic reactions as well as polymorphic light
eruption (PLE) are a very rapid response, whereas SLE UV sensitivity leads to inflam-
matory changes days to a few weeks after the UV exposure. Mostly, the lesions evolv-
ing are fairly typical SLE lesions (see below). The likewise UV-sensitive rash of
dermatomyositis has a somewhat different localisation in the face (above the butterfly
area) and commonly a lilac hue.

Histology

Fully developed skin lesions after UV exposure will show specific cutaneous
features of LE (see below). However, biopsies are also of interest, because they may
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lead to a better understanding of the pathophysiology of the disease. Days after UV
exposure, late apoptotic cells accumulate in the skin of patients with LE in contrast
to healthy controls [6]. Since there are no indications for increased cell death, this
phenomenon may be due to deficient clearance of apoptotic cells.

Acute Cutaneous Lupus Erythematosus (ACLE)
Definition

ACLE lesions commonly occur concomitant with generalised disease activity and
nearly always point to SLE rather than CLE. Like the other LE-specific lesions,
ACLE develops predominantly in UV-exposed areas. The most common ACLE
manifestation is the malar rash, but it can also involve dorsal fingers, sparing the
knuckles, and can lead to a generalised rash. ACLE is a non-scarring subtype and
does usually not lead to depigmentation (Fig. 27.1).

Malar erythema — the butterfly rash — is the prototypical SLE picture and, not
surprisingly, constitutes one of the ACR classification criteria. This type of skin
lesions develops in areas with thermoregulatory vessels, i.e. those that turn reddish
upon overheating. Thus, the erythema prominently affects the nose and the cheeks,
but leaves out the nasolabial folds. It commonly starts with small, symmetrical
erythematous macules or papules that then become confluent. The erythematous
area is usually palpably indurated. Sometimes, fine scales are found on the lesions [7].

Generalised ACLE often involves the UV-exposed aspects of toes and fingers,
characteristically sparing the knuckles and thus resulting in a negative picture as
compared to the Gottron papules of dermatomyositis. This subtype can also involve

Fig. 27.1 Localised ACLE
with discrete butterfly rash in
a patient with SLE
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large portions of the integument and occasionally mimic toxic epidermal necrolysis
in its most acute forms. Even if less acute, the rash can be pruritic. In addition to the
skin changes, ACLE is often accompanied by superficial mucosal ulcers, which
constitute yet another ACR criterion. These ulcers typically afflict the hard palate,
but may be found anywhere in the oral cavity as well as the nose.

Differential Diagnosis

Several relevant differential diagnoses have to be distinguished from malar rash.
Acne rosacea is characterised by small pustules and telangiectasias. The rash of
dermatomyositis is more oedematous and has a more violet hue, as well as a slightly
different localisation pattern, with predominant involvement of the front and lids.
Solar erythema can occasionally be misleading, but so can seborrheic eczema, tinea
faciei, perioral dermatitis and erysipelas, in particular, and non-specific erythema,
as in febrile patients [7].

Histology

Histologically, ACLE is often less impressive than in the clinical picture.
Nevertheless, lymphocyte infiltrates around vessels and adnexes are found in both
superficial and deep layers, as well as in the dermoepidermal junction, a picture
called interface dermatitis, which is typical for all specific LE skin lesions. Likewise,
immune complex and complement split product deposition can be shown.

Subacute Cutaneous Lupus Erythematosus (SCLE)
Definition

Skin lesions of patients with SCLE develop in sun-exposed areas, mostly of the
face, the upper extremities and the trunk in a symmetrical fashion, where erythema-
tosus macules or papules evolve into scaly lesions that appear either polycyclic
(Fig. 27.2) or psoriasiform and heal with depigmentation, but not scarring [8].
SCLE lesions are not part of the ACR classification criteria, but are arguably cov-
ered by photosensitivity within these criteria.

SCLE constitutes an isolated cutaneous condition in more than half of the
patients, whereas a smaller portion suffers from SLE. SCLE is associated with the
HLA haplotype B8 DR3 and with autoantibodies to Ro/SSA and La/SSB. Lesions
can be triggered by UV light and several drugs, among them terbinafine, thiazide
diuretics and several calcium channel blockers.
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Fig. 27.2 Annular type of SCLE with multiple confluent lesions on the lower arm

Differential Diagnoses

The differential diagnoses of SCLE include tinea corporis, psoriasis, mycosis fun-
goides, erythema exsudativum multiforme/toxic epidermal necrolysis, erythema
annulare centrifugum, erythema gyratum repens, drug eruption, nummular eczema
and seborrhoeic eczema [7].

Histology

Histologically, SCLE is characterised by interphase dermatitis leading to keratino-
cyte necrosis and vacuolar degeneration at the dermoepidermal junction, as well as
lymphocytic infiltrates and moderate hyperkeratosis.

Chronic Cutaneous Lupus Erythematosus (CCLE)
Definition

CCLE includes discoid LE (DLE) and lupus panniculitis or lupus erythematosus
profundus (LEP). Chilblain lupus is the topic of a specific chapter of this book.

DLE consists of well-defined, coin-shaped erythematous plaques, on which
adherent scales develop. Removal of the scale exposes follicle-sized keratotic
spikes, the “carpet tack sign” [8]. This form of CCLE can lead to atrophy and scar-
ing (Fig. 27.3). DLE lesions occur in approximately 15 % of patients with SLE, but
more than 95 % of patients with DLE lesions suffer from CLE only.

LEP/lupus panniculitis is characterised by indurated nodules or plaques that will
result in deep lipoatrophy. Commonly, LEP is associated with DLE lesions.



222 M. Aringer and A. Kuhn

Fig. 27.3 In a patient with SLE, scarring alopecia due to DLE lesions with active erythematous
plaques

Differential Diagnosis

There are several diagnoses that need to be distinguished from DLE, such as tinea
faciei, actinic keratosis, lupus vulgaris, and sarcoidosis. LEP/lupus panniculitis
needs to be differentiated from other forms of panniculitis, including subcutaneous
sarcoidosis, panarteriitis nodosa, malignant lymphoma (in particular subcutaneous
panniculitis-like T-cell lymphoma), morphea profunda and subcutaneous granu-
loma annulare [7].

Histology

Histologically, DLE lesions show the typical interface dermatitis and vacuolar
degeneration of the dermoepithelial junction but also gross epidermal involvement
with pronounced hyperkeratosis and follicular plugging (Fig. 27.4).

LEP is characterised by lobular lymphocytic panniculitis, which may be difficult
to differentiate from other forms of panniculitis in the absence of DLE lesions.

Lupus Erythematosus Tumidus: Intermittent CLE
Definition

LE tumidus (LET) is the latest addition to the family of specific skin manifestations
in CLE, which is rarely associated with SLE [9]. This subtype is a non-scarring skin
manifestation consisting of succulent, swollen, almost urticaria-like plaques with
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Fig. 27.4 Histopathology of discoid lupus erythematosus. Note the vacuolar degeneration of the
dermoepidermal junction and the periadnexal lymphocytic infiltrate

smooth surface, i.e. no epidermal involvement, which distinguishes it from SCLE
in the case of annular lesions. LET colour shades range from bright red to viola-
cious. In sun-exposed areas, both single and multiple plaques can appear. In the
latter case, these lesions can coalesce in their periphery and thus produce a
gyrate configuration, while single lesions may flatten in the centre, but swell in the
periphery [10].

In contrast to SCLE, LET is rarely associated with autoantibodies to Ro/SSA or
with other defined autoantibodies. LET is extremely prone to photosensitivity and
can commonly be reproduced by phototesting [11].

Differential Diagnosis

The differential diagnoses of LET include lymphocytic infiltration Jessner-Kanof/
erythema arciforme et palpabile, PLE, pseudolymphoma, B-cell lymphoma,
plaque-like cutaneous mucinosis and light urticaria [7].
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Histology

Histologically, LET lacks epidermal involvement and the vacuolar degeneration of
the dermoepidermal junction seen in other CLE lesions. In addition, LET is charac-
terised by lymphocytic infiltration and abundant mucin deposition between collagen
bundles.

LE-Non-specific Skin Manifestations
Definition

In addition to the above-mentioned specific lesions, skin manifestations of SLE may
include a wide variety of changes that are also found in the framework of other
diseases. Many of these non-specific manifestations are vascular lesions, ranging
from Raynaud’s phenomenon and livedo patterns to overt leukocytoclastic or
urticarial vasculitis.

Hair loss is fairly common in SLE. Discoid lesions of the scalp will lead to coin-
shaped scarring alopecia, which may occasionally evolve to subtotal or total hair
loss over time. In contrast, diffuse hair loss is common in active SLE, and non-
scarring, reversible diffuse alopecia may result. Therefore, it may be highly relevant
to distinguish scarring from non-scarring follicular changes.

Raynaud’s phenomenon in SLE is fairly common, with degree and variability
depending on the autoantibodies [12]. Most SLE patients have relatively mild
episodes of Raynaud’s phenomenon, which are commonly associated with overall
SLE activity. In contrast, those with autoantibodies against UIRNP, which are oth-
erwise associated with mixed connective tissue disease (MCTD), suffer from severe
Raynaud’s phenomenon, which is more stable over time. The latter patients are also
prone to develop occlusive angiopathy, although fingertip ulcers are rare in SLE.
Raynaud’s phenomenon rarely needs provocation testing, being rather obvious in
most cases. Capillary microscopy may add significant information.

Livedo reticularis is a typical, but harmless, condition. However, its reticular pattern
is associated with antiphospholipid antibodies in SLE and may thus alert to the risk
of severe vascular complications [12]. In contrast, the more flame-like livedo race-
mosa speaks to vasculitis itself. Other vasculitic lesions in SLE include palpable
purpura, splinter haemorrhages and the urticarial form of vasculitis. All of these
types can be associated with vasculitic internal organ involvement, albeit isolated
skin vasculitis is more common. Histological analysis of livedo racemosa and other
vasculitic lesions typically show the picture of leukocytoclastic vasculitis.



27 Skin Manifestations of Systemic Lupus Erythematosus 225

Conclusions

SLE, with its wide variety of skin and internal organ manifestations, will always
remain a diagnostic and therapeutic challenge. Some of the skin manifestations are
typical for the disease, but even those will need to be distinguished from other
lesions. Other skin lesions, such as splinter haemorrhages, will provoke a search for
both infectious (endocarditis) and other autoimmune manifestations, and histology
may also prove inconclusive. Overtreatment, such as unwarranted cyclophospha-
mide therapy, may be as harmful as failure to recognise severe or disfiguring dis-
ease. Therefore, sufficient experience and an open, interdisciplinary approach will
be essential to optimise care for SLE patients. Even under these circumstances, and
despite all due caution, the disease will sometimes not adhere to any textbook, and
all unexpected reactions should prompt rethinking and reinvestigation.

See Also

Chilblain Lupus Erythematosus by Min Ae Lee-Kirsch, Martin Aringer and
Annegret Kuhn. Identify other topics in the book where the lesion or the disease is
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Chapter 28
Skin Manifestation in Dermatomyositis

Laszl6 Czirjak and Endre Kalman

Definition

Dermatomyositis (DM) is a systemic autoimmune disorder with skin, muscle
involvement, and other manifestations including polyarthritis, lung fibrosis, and, occa-
sionally, a coexistent malignancy. Muscle symptoms include proximal limb weakness,
myalgia, and tenderness [1-4]. Altogether in classic dermato-/polymyositis, cutaneous
manifestation occurs in 30-40 % of the adult and 95 % of the juvenile cases. With
regard to DM, it is unusual that cutaneous manifestation precedes the muscle dis-
ease, and even if this is the case, muscle symptoms usually appear within 6 weeks.
Adult patients with a recent onset of DM have a coexistent malignant disease in
20-25 % of the cases. Conversely, 4-8.2 % of the patients with DM show exclu-
sively skin symptoms and never develop muscle involvement.

Description

Skin symptoms usually include Gottron’s papules appearing over the metacarpo-
phalangeal, interphalangeal, elbow, and knee joints (Figs. 28.1 and 28.2). This par-
ticular violaceous erythema is symmetric. In its full-blown form, the papules show
a slight central depression with a white, atrophic appearance. Further,
dermatomyositis-related skin symptoms include periorbital violaceous (heliotrope)
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Fig. 28.1 Gottron’s papule of the knee

Fig. 28.2 Gottron’s papules of the hands

rash overlying of the eyelids and periorbital tissue often accompanied by edema
(Fig. 28.3). This particular confluent, macular violaceous erythema (diffuse flat
purple-red skin) may also be present on the dorsal surface of the arms and fingers
(over the extensor tendon sheaths); over the deltoids, posterior shoulders, and neck
(“shawl sign™); V area of anterior neck and upper chest; and central aspect of the
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Fig. 28.4 V sign in DM (Courtesy of Katalin Dankd)

face (Fig. 28.4). The patches of violaceous erythema can become confluent over
large areas of affected skin. The involvement of the face is typically present in the
periocular region, and this particular heliotrope rash involving the eyelids (often
most notable on the upper lids) and periorbital tissue is the most characteristic skin
symptom of DM (Fig. 28.3). Periungual telangiectasia with or without skin dystro-
phy also belongs to the typical DM-related skin signs. Further secondary changes of
DM include scale, follicular hyperkeratosis, pigmentary changes, subepidermal bul-
lous change, and ulceration. Poikiloderma atrophicans vasculare (poikilodermato-
myositis) that is a circumscribed violaceous erythema with associated telangiectasia,
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hypopigmentation, hyperpigmentation, and superficial atrophy may be present in
certain parts of the body including the V area of anterior neck and upper chest, back,
flanks, and buttocks. Occasionally, calcinosis cutis may also appear. Photosensitivity
is an important clinical feature of DM.

The term amyopathic DM (ADM) (synonymous with “DM sine myositis”) and
furthermore a closely related form of DM, “hypomyopathic DM,” (HDM) are char-
acterized by the appearance of typical skin disease for at least 6 months without
having any muscle weakness [5].

Cancer-associated DM is a subset that is probably much more prevalent in adults
than it has previously been suspected, and the majority of patients develop skin
symptoms characteristic of DM. Almost all children with DM also develop
cutaneous manifestations usually before the diagnosis of myositis [1-4].

Differential Diagnosis

Skin symptoms should be differentiated from those seen in cutaneous manifestations
of lupus. Exposure to UV light is a provoking factor in both cases. Pruritus is often
an early event in DM that is typically missing in cutaneous lupus. The overall clini-
cal presentation, and autoantibody findings (anti-double-stranded DNA in lupus),
usually easily differentiates between these two connective tissue disorders.
Skin involvement together with inflammatory disease is typical and characteristic
for DM.

Skin biopsy may also help, but by itself does not clearly differentiate between DM
and cutaneous manifestation of lupus; however, the lupus band test is negative in most
of the cases [6]. Vascular deposits of C5b-9 are described in DM, but not in lupus.

Some other conditions with muscle symptoms should also be differentiated from
DM. Infectious myopathies (HIV-1, coxsackie, adenovirus, echovirus, Epstein-Barr
virus, hepatitis B virus) and drug-induced myopathies caused by a series of agents
(antimalarial, lipid-lowering drugs/statins, and fibrates, colchicines, cyclosporine)
as well as alcohol, cocaine, and heroin abuse should be considered in differential
diagnosis. Furthermore, endocrine disorders (hypo- and hyperthyroidism, Cushing’s
disease) with myopathy also should be considered. There are a large number of
myopathies (inclusion body myositis, muscular dystrophies, metabolic myopathies)
that should also be carefully considered in differential diagnosis. All of these par-
ticular disorders can be differentiated from DM by the specific findings of muscle
biopsy and the lack of the classic skin symptoms described above. Detection of
myositis-specific autoantibodies is also useful. Patients with anti-Mi2 usually
have DM.

The aim of the DM management after a careful confirmation of the diagnosis
is to assess all disease manifestations and define the disease activity and the extent
of irreversible damage. Then an individualized treatment plan can be developed.
The first-line therapy for myositis is corticosteroids. If the response is not sufficient,
corticosteroids are supplemented with immunosuppressive agents. Methotrexate
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and azathioprine are the most commonly used drugs [7]. Physical therapy to
restore muscle strength is also important. In refractory cases, other agents including
mycophenolate, cyclosporine, tacrolimus, cyclophosphamide, and intravenous
gamma globulin may also be efficient.

Biopsy

Muscle histology includes infarcts, myocyte-specific MHC-I upregulation, peri-
fascicular atrophy, endothelial cell swelling/necrosis, and vessel wall membrane
attack complex (MAC) deposition.

Skin histology of DM is quite variable and often subtle (Figs. 28.5 and 28.6). It
includes hyperkeratosis, epidermal basal cell vacuolar degeneration/apoptosis, and
focally thinned epidermis. Increased dermal mucin deposition and a cell-poor inter-
face dermatitis consisting of lymphocytes at the dermal-epidermal junction can also
be present [8]. Vascular ectasia and fibrin deposition, C5b-9 (MAC) [9] deposition
in both dermal vasculature and the dermoepidermal junction, and a perivascular
lymphocytic infiltrate are also typical findings [1].

The predominant infiltrating cell is the CD4+ T lymphocyte, localized predomi-
nantly in the perivascular areas of the upper dermis. These particular lymphocytes
usually belong to the activated/memory phenotype. A significantly increased
number of both CD-40+ cells (including keratinocytes and mononuclear cells in
the dermis) as well as infiltrating CD4+ CD-40L+ T lymphocytes are also found in
skin biopsies from patients with DM. Activation of the CD-40/CD-40L system may

Fig. 28.5 Dermatomyositis. Lennert’s Giemsa 4x. The changes are quite subtle. Mild superficial
perivascular infiltrate of lymphocytes with some increase of metachromatic interstitial mucin is
visible. Subtle lichenoid tissue reaction can be noticed
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100 um

Fig. 28.6 Dermatomyositis. H&E 20x subtle lichenoid tissue reaction can be seen, mild vacuolar
degeneration of the basal keratinocytes with few lymphocytes. An apoptotic keratinocyte is in the
upper part of the epidermis

be involved in the upregulation of certain pro-inflammatory molecules, including
IL-6, IL-15, IL-8, and MCP-1. The association between UVB exposure and TNF-a
release is consistent with a model in which UV light triggers cytokine-mediated
inflammation and keratinocyte apoptosis [1]. Type I IFNs (x and ) are thought to
play an important role in the pathogenesis of DM as well [10].
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Chapter 29
Stiff Skin Syndrome

Serena Guiducci, Mirko Manetti, Eloisa Romano, Silvia Bellando Randone,
and Lidia Ibba Manneschi

Definition

Stiff skin syndrome (SSS) is clinically characterized by stone-hard skin (Fig. 29.1)
bound firmly to the underlying tissues, leading to a secondary limitation of joint
mobility, often associated mild overlying hypertrichosis, and postural and thoracic
wall abnormalities. Notably lacking are visceral, bone, or muscular involvement;
immunologic abnormalities; vascular disturbances; or mucopolysacchariduria [1].
First manifestations of SSS are usually observed between birth and early childhood
[2] with rock-hard skin that is most prominent in areas with abundant fascia such as
on the buttocks and thighs [3], and the disease progresses until the skin of the entire
body becomes fibrotic with subsequent growth retardation and joint contractures.
Extracutaneous features of SSS include contractures, especially of the large joints,
often resulting in scoliosis, a tiptoe gait, and a narrow thorax in relation to the arm
girdle. Skin fibrosis can also lead to decreased costovertebral joint mobility with
restrictive changes of lung function [2]. The disease is slowly progressive and
nonfatal.SSS was first described in 1968 in a boy with joint contractures and skin
changes resembling scleroderma [2] and, in 1971, in four patients showing skin
hardening and secondary limitation of joint mobility [4]. Jablonska et al. [5] further
characterized this condition as a generalized, noninflammatory fascial disorder and
proposed the name “congenital fascial dystrophy.” Until now, about 40 SSS patients
have been described in the literature, with few familial cases [4—7]. The pathogenesis
of SSS remains unknown. Initially, an abnormal mucopolysaccharide metabolism
limited to the skin, in absence of mucopolysacchariduria, has been suggested [4].
Cutaneous lesions in SSS were attributed to deposits of acid mucopolysaccharides
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Fig. 29.1 The most relevant sign was the stone-hard skin induration of buttocks and thighs

localized within collagen fibers in the dermis and hypodermis [2, 4, 8—10]. Recently,
the most relevant modifications were localized in the fascia, which was thickened
by a hyalinized, collagenous tissue [5, 9]. In skin fibroblasts, collagen synthesis
was upregulated as shown by increased activity of prolyl hydroxylase and lysyl
hydroxylase [5].

Differential Diagnosis

SSS is a diagnosis of exclusion, with a distinctive clinical presentation without
pathognomonic laboratory or pathological findings. The clinical differential diagno-
sis of stone-hard and thickened skin areas includes systemic sclerosis, overlap syn-
dromes (e.g., sclerodermatomyosists), morphea, scleroderma, eosinophilic fasciitis,
and scleromyxedema. The appearance of the disease in early childhood, the limita-
tion of joint mobility, the proximal rather than a distal stiffness, and the absence of
organ involvement are the main clinical findings that differentiate SSS from sys-
temic sclerosis. Moreover, microvascular abnormalities, Raynaud’s phenomenon,
and autoantibodies were absent in SSS. Several features can help differentiate SSS
from scleredema. In SSS, disease is centered on or around the pelvic and shoulder
girdle, whereas scleredema is centered on the face, head, neck, and back. Joint
restriction, although common in SSS, is rare in scleredema and is more often due to
a “bulk” effect of the thick skin usually affecting the eyelids, neck, mouth, and
shoulder. The skin stiffness in SSS is often well demarcated, uneven, or lumpy and
may not involve an entire anatomic unit, while the stiffness in scleredema is more
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uniform, typically encompassing an entire involved anatomic unit. The abrupt onset
often seen in scleredema is not a feature of SSS.

Sclerodermatomyositis presents with arthralgias, arthritis, sclerodermoid skin
lesions, and joint restriction. Features that distinguish this entity from SSS are evi-
dence of muscle involvement, autoantibodies, and vascular hyperreactivity.
Localized scleroderma (morphea) tends to have a later onset as well as more local-
ized and asymmetric indurations and alterations of the skin. Generalized morphea,
a form of localized scleroderma, must also be distinguished from SSS. In deep
morphea, there is typically a lymphocytic or lymphoplasmacytic infiltrate at the
junction of the dermis and subcutis with abnormal, sclerotic collagen in the deep
reticular dermis or subcutaneous septa, and fascial involvement is exceptional. In
addition, many of the clinical features of SSS, such as the characteristic distribution
involving the pelvic area and/or shoulder girdle and the often-present hypertricho-
sis, are typically not observed with generalized or localized morphea. Eosinophilic
fasciitis classically presents with rapidly appearing tender swelling on the arms and
legs evolving into brawny induration, often following exertion. Localized morphea-
like skin changes and joint contractures may be present, and the induration is often
more distal than proximal. Hematologic abnormalities including peripheral blood
eosinophilia, hypergammaglobulinemia, and elevated erythrocyte sedimentation
rate are often present. Histopathologic findings demonstrate thickened fascia with a
cellular inflammatory infiltrate of lymphocytes and plasma cells, with or without
eosinophils.

Biopsy

Several histologic patterns have been described in literature. Early reports described
increased dermal mucin and large, bizarre fibroblasts that stained metachromatically
with toluidine blue. Jablonska described underlying fascial thickening as “four times
beyond normal” with “amianthoid-like” collagen fibers and bundles composed of
incompletely organized microfibrils. Several subsequent reports confirmed a thick-
ened fascia, but others reported normal fascia. In the SSS dermis (Fig. 29.2), Guiducci
et al. [11] clearly showed an increase of fibrotic molecules (coll A2, fibronectin-1,
and thrombospondin-1) and the presence of irregularly distributed collagen bundles,
flattening of dermal papillae, and absence of sebaceous glands (Fig. 29.3); inflamma-
tory mediators (IL-6, IL-1b, FGFR-3, and MCP-1) were downregulated in agreement
with the absence of dermal inflammatory infiltrates (Fig. 29.4); no differences in
pro-fibrotic cytokines (TGF-b, ET-1, and CTGF) were detected; and a loss of
microvessels was clearly evident at the dermal—epidermal junction and in the papil-
lary dermis, despite the overexpression of VEGF found in the dermis. In a previous
work, circulating levels of pro-inflammatory cytokines (IL-6 and TNF-_ and TGF-
b2) were found to be increased, whereas collagen production and DNA biosynthesis
were normal [12]. In agreement with other authors [12], Guiducci et al. [11] did not
report mucopolysaccharide deposits in the dermis. However, Geng et al. [13]
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Fig. 29.2 Masson’s trichrome staining of SSS skin. Mild fibrosis and dense, tightly packed, and
irregularly distributed collagen bundles are evident in SSS dermis (original magnification x20)
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Fig. 29.3 Immunostaining for the panendothelial marker (vWF) in SSS skin (blue hematoxylin
counterstaining, original magnification _20)

reported mild deposits of mucopolysaccharides between the collagen bundles
throughout the dermis, hypothesizing that SSS could be a localized form of
mucopolysaccharidosis.

Possibly, SSS exhibits a spectrum of histopathologic findings and different
disease stages might also account for controversial results.
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Fig. 29.4 H&E staining of SSS skin from the right femoral region (original magnification _20).
No inflammatory infiltrates are present in SSS dermis
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Chapter 30
Nephrogenic Systemic Fibrosis

Jonathan Kay and Rosalynn M. Nazarian

Definition

Nephrogenic systemic fibrosis (NSF) is a progressive fibrosing disorder that presents
with brawny hyperpigmentation and tethering of the skin, predominantly on the
extremities [1, 2] (Fig. 30.1). Characteristic cutaneous features include patterned
plaques, “cobblestoning,” and marked induration with a peau d’orange appearance
(Fig. 30.2). Other cutaneous findings may include puckering or linear banding,
superficial plaques, and dermal papules.

This condition has been observed almost exclusively among patients with
compromised renal function following exposure to gadolinium-containing contrast
agents during imaging procedures [3, 4]. The majority of patients with NSF develop
skin changes within three months of receiving a gadolinium-containing contrast
agent [5].

Description

Typically, both distal lower extremities are involved initially; skin changes usually
progress proximally to involve both legs and thighs and both hands, forearms, and
upper arms [2]. Although occurring infrequently, skin changes may be present over
the chest and abdomen and on the back. Many patients with NSF also have slightly
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Fig. 30.1 Thickened, hardened skin with brawny hyperpigmentation and raised plaques on the
arm of a patient with NSF. There are fixed flexion contractures of the elbow and fingers

Fig. 30.2 “Cobblestoning” and marked induration of skin with a peau d’orange appearance on the
thigh of a patient with NSF

raised, yellow plaques on the sclera of their eyes, medial and/or nasal to the iris,
which often are accompanied by conjunctival injection (Fig. 30.3). However, the
skin of the face is almost never affected.

As the skin around joints tightens, patients develop fixed flexion contractures
that typically affect the knees, ankles, elbows, and fingers, resulting in a claw-like
appearance to the hand [1, 2] (Fig. 30.4). These fixed deformities compromise phys-
ical function, often limiting the patient’s ability to walk independently and to per-
form fine motor functions involving the hands.
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Fig. 30.3 A yellow scleral plaque on the eye of a patient with NSF

Fig. 30.4 Hardened and tethered skin around the knees of a patient with NSF causing fixed flexion
contractures

Although initially recognized as a cutaneous disorder and named “nephrogenic
fibrosing dermopathy” [6], extensive systemic involvement has been identified in
patients with NSF, including fibrosis of lymph nodes, thyroid, esophagus, heart,
lungs, liver, diaphragm, skeletal muscle, genitourinary tract, and dura mater [7, 8].



250 J. Kay and R.M. Nazarian
Differential Diagnosis

The vast majority of cases of NSF have occurred in patients with stage 5 chronic
kidney disease (GFR <15 mL/min/1.73 m? or requiring dialysis). Thus, other condi-
tions should be considered in the differential diagnosis, especially when a patient
has lesser degrees of renal dysfunction [2]. The appearance of NSF skin changes on
the lower extremities is very similar to that of lipodermatosclerosis occurring in the
setting of chronic venous stasis. However, the indurated and dyspigmented
lesions of lipodermatosclerosis typically are confined to the leg below the knee and
are not accompanied by joint contractures.

Although the histological appearance of NSF may be indistinguishable from that
of scleromyxedema, the numerous firm, minute papules of scleromyxedema occur
on the face and neck, as well as on the hands, arms, and upper trunk. Patients with
NSF lack the facial involvement and paraproteinemia typically associated with
scleromyxedema. Unlike scleroderma, NSF does not involve the face and is not
associated with Raynaud’s phenomenon or circulating autoantibodies. The clinical
appearance of NSF is similar to that of chronic graft-versus-host disease, but chronic
graft-versus-host disease occurs in the setting of prior bone marrow transplantation
and often involves the trunk.

Scleredema diabeticorum occurs in individuals with diabetes mellitus and pres-
ents with cutaneous induration on the shoulders and upper back. Morphea presents
with a localized, linear area of cutaneous sclerosis and lacks the symmetrical distri-
bution of scleroderma or NSF. Beta-2 microglobulin amyloidosis, which occurs
exclusively in patients with stage 5 chronic kidney disease, and Dupuytren’s con-
tracture both manifest with subcutaneous thickening on the palms of the hands that
results in fixed flexion contractures of the fingers which resemble the claw-like
appearance of the hand in NSF; however, neither of these conditions is associated
with the cutaneous changes that cause the finger joint contractures in NSF.

Biopsy

Histopathological findings in NSF include increased cellularity in the dermis com-
prised of spindle-shaped fibroblast-like cells with dual CD34- and procollagen
I-positive immunohistochemical staining [2, 6] (Fig. 30.5a, b). In the vast majority
of cases of NSF, the degree of cellularity exceeds 30 cells per high-power micro-
scopic field [9]. Intervening collagen bundles are thickened, eosinophilic, and char-
acteristically separated by adjacent clefts (Fig. 30.6). Elastic fibers are preserved
and often elongated (Fig. 30.7). Variable histologic features include the presence of
a mild chronic inflammatory infiltrate, calcification, osseous metaplasia, and
osteoclast-like giant cells. Gadolinium has been detected and quantified in biopsies
of skin and other tissues taken from patients with NSF [8, 10].

The histologic differential diagnosis of NSF includes scleromyxedema, which
may be differentiated by the presence of “pools” of dermal mucin in the latter.
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Fig. 30.5 (a): NSF is characterized by increased dermal cellularity (H&E, 40x; left panel). (b):
Positive staining of dermal fibroblast-like cells for CD34 in NSF (CD34, 40x; right panel)

Fig. 30.6 Eosinophilic collagen bundles are thickened with adjacent clefts interspersed between
spindle-shaped cells in the dermis (H&E, 400x)

Fig. 30.7 Dermal elastic fibers are preserved and may be elongated (Verhoeff-van Gieson, 200x)
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Fig. 30.8 NSF characteristically involves interlobular septae of subcutaneous fat (H&E, 100x)

Unlike scleredema, there is involvement of interlobular septae of the subcutaneous
adipose tissue in NSF (Fig. 30.8). Thus, a deep skin punch biopsy and clinicopatho-
logic correlation are essential to make the diagnosis of NSF [2].

See Also

Scleroderma, scleromyxedema
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Chapter 31
Graft-Versus-Host Disease (GvHD):

Cutaneous Manifestations

Peter Hiusermann and Alan Tyndall

Definition

Graft-versus-host disease (GvHD) is the major complication of allogeneic hematopoietic
stem cell transplantation (HSCT). Over the last decades, this complex therapeutic
procedure has become a worldwide important therapy for hematological malignan-
cies, nonmalignant stem cell disorders, certain genetic diseases (e.g., immunodefi-
ciencies), and even some solid tumors. More than 40 years of tremendous scientific
work has concluded that GVHD is an acquired immune-mediated disease in the stem
cell recipient that arises when donor-immunocompetent T cells respond to genetically
defined proteins on host cells [1].

The most important recognized proteins are human leucocyte antigens (HLAS),
which are highly polymorphic and are encoded by the major histocompatibility
complex (MHC). Donor T cells react against class I HLA (A, B, and C, expressed
on almost all nucleated cells of the body) and class II proteins (DR, DQ, and DP,
mainly expressed on hematopoietic cells, e.g., B cells, dendritic cells, and mono-
cytes) of the host. Frequency and severity of GvHD, that overall occurs in about
50 % of patients undergoing that procedure, are directly related to the degree of
mismatch between HLA proteins [2, 3].

The pathophysiology of acute GVHD is well understood and initially involves
activation of antigen-presenting cells (APCs) of the host by the underlying disease
and the conditioning regimen. Subsequently, donor T cells proliferate and
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Fig. 31.1 Acute cutaneous
GVHD: characteristic
morbilliform/maculopapular
exanthema involving most of
the body in a patient 30 days
after allogeneic HSCT

differentiate in response to activated APCs of the recipient that finally induces
T-cell-mediated attack against host tissue. In contrast, the mechanisms underlying
chronic GVHD are still obscure. Potentially many different cells are involved includ-
ing T cells, B cells, macrophages, and regulatory cells. Furthermore, it is assumed
that thymic injury related to conditioning, immunosuppression, and aGvHD may
impair negative selection of T cells emigrating from the thymus [1, 2, 4].

Clinically, acute GVHD predominantly involves fast-proliferating organs such as
skin, liver, and gastrointestinal tract. The hallmark cutaneous finding is a distinct
maculopapular rash with follicular prominence (Fig. 31.1). Characteristically, acral
sites such as head, hand, and feet are involved as well (Fig. 31.2). Severe manifesta-
tions include erosive lesions of mucous membranes and bullae formation reminis-
cent of drug-induced toxic epidermal necrolysis. In contrast, chronic GvHD can
involve almost any organ and structures concurrently or consecutively. This disease
complex often mimics systemic autoimmune diseases such as lupus erythematosus,
Sjogren’s syndrome, systemic sclerosis, or mixed connective tissue disease. Skin
manifestations include a wide spectrum, e.g., ichthyosis-like changes, erythemato-
squamous and eczematous lesions, lichen planus-like features, as well as sclerotic
and fibrosing changes of superficial or deep dermal structures (lichen sclerosus-like,
morpheaform, eosinophilic fasciitis-like) (Figs. 31.3-31.5). Frequently, mucous
membranes and adnexal structures (hair, nails, and eccrine, apocrine, and sebaceous
glands) are affected as well (Fig. 31.6) [5, 6].
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Fig. 31.2 Acute cutaneous GvHD: characteristic acral exanthema involving palms and soles in a
patient 30 days after allogeneic HSCT

In the past, acute and chronic GvHD have been separated stringently by time
point after allogeneic HSCT. Any manifestations of GVHD present at >100 days
posttransplant were arbitrary defined as chronic GVHD. As a result of newer condi-
tioning and immunosuppressive regimens and multiple interventions (e.g., donor
lymphocyte infusions), the distinction between simple categories such as acute and
chronic GvHD is blurred. For instance, acute GVHD can be precipitated >100 days
posttransplant by donor T-cell infusions to treat relapse and discontinuation of
immunosuppressive medications (which initially prevented or treated acute GvHD).
As a consequence, categories of acute and chronic GVHD were recently redefined
by the NIH consensus development project groups. Acute GvHD is thus divided
into classic (symptoms <100 days) and persistent, recurrent, or late-onset (symp-
toms > 100 days) disease. Chronic GVHD is today categorized as classical (no time
limit of symptoms, no presence of acute GvHD features) or overlap syndrome
(no time limit, presence of acute and chronic features of GvHD) [6, 7].
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Fig. 31.3 Chronic cutaneous
GvHD: disseminated
erythemato-squamous
plaques and patches involving
most parts of the body in a
patient more than 2 years
after allogeneic HSCT.
Clinicopathological
correlation is consistent with
overlap syndrome

Differential Diagnosis

In the appropriate setting of allogeneic HSCT, the differential diagnosis of acute
cutaneous GvHD includes morbilliform drug exanthema, chemotherapy-related
toxic exanthema, morbilliform viral exanthema (especially CMV), but also engraft-
ment syndrome, eruption of lymphocyte recovery, or bacterial infections such as
secondary syphilis. Depending on the predominant type of skin lesions and mucous
membrane involvement, chronic cutaneous GvHD can imitate psoriasis, atopic der-
matitis, drug-induced exanthema, vitiligo, or lichen planus. Often, the distinction to
systemic autoimmune disorders such as lupus erythematosus, Sjogren’s syndrome,
systemic sclerosis, or mixed connective tissue diseases can be challenging. Fibrosing
disease is particularly reminiscent of lichen sclerosus, morphea, eosinophilic fasci-
itis (Shulman’s syndrome), and systemic sclerosis (limited or diffuse). Unlike sys-
temic sclerosis, cGVHD does not manifest small vessel disease such as Raynaud’s
phenomenon and nail typical fold capillaroscopy changes [35, 8].

Biopsy

Histologically, acute cutaneous GvHD is characterized by apoptosis of keratino-
cytes within the basal or lower spinosum layers of the epidermis, outer root sheath
of the hair follicle, or acrosyringium (Fig. 31.7). Most often, a sparse lymphocytic



Fig. 31.4 Chronic lichenoid GvHD: characteristic livid and hyperpigmented patches in a patient
6 months after allogeneic HSCT

Fig. 31.5 Chronic sclerodermatous GvHD: characteristic sclerotic plaques in a patient more than
3 years after allogeneic HSCT
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Fig. 31.6 Chronic cutaneous
GvVHD involving the nails:
characteristic lichen
planus-like changes of nails
in a patient more than 2 years
after allogeneic HSCT

Fig. 31.7 Acute cutaneous GvHD: hallmark histological features of T-cell-mediated cytotoxic
interface dermatitis with apoptosis, dyskeratosis, and satellite necrosis of epidermal keratinocytes

T-cell infiltrate can be found around superficial vessels and close to apoptotic
keratinocytes. According to the severity of these inflammatory changes, acute
GvHD was traditionally graded from grade I (only vacuolar changes) up to grade IV
(subepidermal bullae). To date, no single histologic feature has been shown pathog-
nomonic of acute cutaneous GvHD [9].

Chronic lichenoid GvHD of skin presents with a rather pronounced T-cell-mediated
interface dermatitis characterized by either a lichenoid pattern of T lymphocytes
(with or without lymphocyte-induced satellite necrosis) or primarily vacuolar
changes of the basal layers devoid of relevant amounts of T cells. Acanthosis,
compact orthohyperkeratosis, and hypergranulosis are classical epidermal findings
in lichenoid type of chronic GvHD. Chronic fibrosing GvHD of skin demonstrates
compactation and homogenization of collagenous matrix of papillary or reticular
dermis and involves fascial septa of muscles in deep fibrosing disease (e.g., eosino-
philic fasciitis-like lesions) (Fig. 31.8) [5, 9].
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Fig. 31.8 Chronic cutaneous GvHD: increase and compactation of collagenous matrix and vessel
rarification characteristic of chronic sclerodermatous GvHD

See Also

Lupus erythematosus, Systemic sclerosis, Morphea, Dermatomyositis, Mixed con-
nective tissue disease, and Sjogren’s syndrome
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Chapter 32
Scleromyxoedema

Catherine H. Orteu and Christopher P. Denton

Introduction

Scleromyxoedema is a rare disorder of unknown etiology that is an important poten-
tial mimic of other sclerosing skin diseases and, in particular, of disorders within the
scleroderma spectrum [1]. It is characterised by the presence of infiltrative and con-
fluent skin induration with papule formation. The histopathological hallmark is an
increase in mucin-rich extracellular matrix in the involved skin, although this may
diminish with time and be replaced by fibrosis [2]. There has been historical confu-
sion between this disorder and other forms of skin thickening associated with
increased acid mucin deposition in the skin by histological examination. There are,
however, distinct features that define scleromyxoedema. As proposed by Rongioletti,
the term should be reserved for patients with a generalised papular and scleroder-
moid eruption, cutaneous mucin deposition, fibroblast proliferation and fibrosis, a
monoclonal gammopathy and no evidence of thyroid disease. In contrast with local-
ised forms of papular mucinosis which have no associated systemic manifestations
and run a benign course, it tends to run a progressive course with a poor outcome
and in many cases leads to potentially life-threatening complications [3]. The most
important manifestations relate to dysphagia, aspiration and difficulties with facial
movement, eating, nutrition and eyelid closure. Some 150 cases have been described
in the English literature although it is a well-recognised condition in specialist
dermatology clinics and probably under-reported.
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Clinical Features

The average age of onset is 55 years. Males and females are affected equally.
Patients develop multiple, firm, 1-3 mm dome-shaped, white- to skin-coloured,
waxy, infiltrative papules and/or diffuse cutaneous sclerosis. Papules may be
arranged linearly or give a cobblestone appearance. Acute stages may be erythema-
tous and oedematous; later, fibrosis predominates. Pruritus is common. The face,
postauricular areas, neck, extensor forearms and backs of the hands are typically
involved [1-3] (see Fig. 32.1). Less commonly the trunk and legs are affected.
Progressive thickening and hardening of the skin can cause contractures and limit
function (see Fig. 32.2).

Extracutaneous manifestations are common. Over 80 % of cases have a serum
paraprotein, usually IgG M. Its level does not parallel disease activity. Gastrointestinal
(oesophageal dysmotility) and neurological manifestations (epilepsy, aphasia,
motor impairment, carpal tunnel syndrome, peripheral neuropathy, depression,
memory loss, dementia and psychosis) are commonest. Exertional dyspnoea,
restrictive or obstructive lung disease, upper airway involvement and more rarely
pulmonary hypertension can occur. Proximal muscle weakness, inflammatory
myopathy, inflammatory polyarthritis and other haematological disorders are docu-
mented [2, 3].

Fig. 32.1 Facial and hand features of scleromyxoedema. (a) Diffuse skin thickening of the face
particularly involving the glabella and forehead, with multiple firm papules 1-3 mm on the ears
(Reprinted from Lister RK, Jolles S, Whittaker S, et al. Scleromyxoedema: Response to high-dose
intravenous immunoglobulin (hdIVIg). J] Am Acad Dermatol 2000;43:403-8. With permission
from Elsevier). (b) Sclerodermoid appearance of the hands. (¢) Involvement of the trunk showing
a significant inflammatory component
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Fig. 32.2 Contractural changes and skin induration in advanced disease. Skin thickening
with marked accentuation of skin folds

Differential Diagnosis

Scleroderma, scleroedema, nephrogenic systemic fibrosis, eosinophilic fasciitis and
pretibial and generalised myxoedema are included in the differential diagnosis
(see Table 32.1). The presence of waxy papules giving the skin a cobblestone
appearance helps to distinguish scleromyxoedema from scleroedema and sclero-
derma. Raynaud’s phenomenon, nailfold capillary abnormalities, telangiectases,
calcinosis and positive antinuclear autoantibodies (ANA), often with defined speci-
ficity and nucleolar staining pattern by immunofluorescence, are typically present in
systemic sclerosis but rare in scleromyxoedema (and the other differentials listed).
Scleroedema occurs in children and adults and typically affects the upper back,
neck and face. The skin induration is nonpitting and hard, and there is no sharp
demarcation between the normal and affected skin. Diabetes (typically long-stand-
ing and insulin dependent), recent infection (particularly streptococcal) and IgG k
paraproteinaemia are associated. Both scleroedema and scleromyxoedema may be
associated with paraproteinaemia and with a plasma cell dyscrasia and less com-
monly with multiple myeloma [4]. NSF and eosinophilic fasciitis commonly involve
the extremities and rarely the face. Normal renal function and absence of exposure
to gadolinium-based contrast media exclude NSF. In eosinophilic fasciitis there is
woody induration of the limbs, usually sparing the hands and feet. At sites of ves-
sels, the overlying skin shows typical guttering. Marked peripheral eosinophilia
commonly occurs. Normal thyroid function and absent thyroid autoantibodies
exclude both generalised and pretibial myxoedema. A diagnostic skin biopsy, prefer-
ably a deep incisional ellipse, is essential. A diagnostic flow chart summarising the
key clinical and investigational features that underpin the diagnosis of scleromyxo-
edema is shown in Fig. 32.3.
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Making a diagnosis of scleromyxoedema
Skin sclerosis

_ Raynaud's symptoms |

Face and Hands involved = .o No
Hair growth retained ; Nailfold capillaroscopy
Waxy papules No | abnormal
Ig G Paraprotein . ' Other clinical
with no s _ No | manifestations of SSc
immunoparesis - Sclerodactyly
Oesophagitis
Typical biopsy Yes Ischemic digital changes
ik, No e |
ANA, ENA +
TFT abnormal
Scleromyxoedema Eosinophilia

Renal impairment
Exposure to Gadolinium

Local therapy

Systemic immunosuppression
Corticosteroids

Consider IVIg

Fig. 32.3 Making a diagnosis of scleromyxoedema. Flow chart summarising key clinical and labo-
ratory features of scleromyxoedema. Positive features are indicated in green and significant nega-
tive features in red

Biopsy Findings

Histological similarities between scleroedema, scleromyxoedema and nephrogenic
systemic suggest that similar pathogenic mechanisms may be involved [5]. Typical
histological features of scleromyxoedema are shown in Fig. 32.4. They include a
diffuse deposition of mucin in the papillary and mid-reticular dermis. The deep
dermis and subcutis are not involved. A mild perivascular inflammatory cell infil-
trate may be present in the early stages. There is increased collagen deposition and
a proliferation of irregularly arranged, stellate and bipolar fibroblasts. Later stages
show more sclerosis and thickening of collagen bundles. Deposited mucin is mainly
composed of hyaluronic acid and can be visualised with alcian blue or toluidine
blue stains. The overlying epidermis may be normal or thinned. Elastic fibres may
be fragmented and reduced in numbers. Underlying pathogenic mechanisms are
poorly understood [1]. Patient serum has been shown to stimulate DNA synthesis
and fibroblast proliferation in vitro, but the serum factor was not paraprotein. Patient
serum has also been documented to increase hyaluronic acid and prostaglandin E
synthesis. Mucin deposition has been found in large pulmonary vessels in a patient
with PAH, in the kidney, adrenals, cardiac and coronary vessels, eyelids and cornea.
The role of mucin in the development of systemic manifestations of disease is
still unknown.
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Fig. 32.4 Histological features of scleromyxoedema. (a) Low power view of early stage disease
showing perivascular inflammatory cell infiltrate and expanded reticular dermis. (b) High power
view of early stage disease with numerous fibroblasts in the reticular dermis. (¢) High power view
of late stage disease with increased, thickened collagen bundles in the reticular dermis. (d) Alcian
blue stain showing interstitial mucin deposits in between thickened collagen bundles in the upper
dermis

Conclusions

Scleromyxoedema is a potentially fatal skin disease that leads to important complica-
tions and for which current treatment strategies are often inadequate. However, there
are emerging data that support immunomodulatory therapy and in particular intrave-
nous immunoglobulin as useful therapies. Accurate diagnosis and appropriate
patient education and follow-up form an important part of current management.

See Also

Scleroderma, scleroedema, nephrogenic systemic fibrosis, eosinophilic fasciitis,
myxoedema
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Chapter 33
Eosinophilic Fasciitis

Yannick Allanore and Camille Frances

Eosinophilic fasciitis (EF) is a rare scleroderma-like disorder, first described by
Lawrence Edward Shulman in 1974 [1], in patients with diffuse fasciitis and eosino-
philia. Until today, both the aetiology and pathogenesis remain unknown [2—4].
Several potential triggers have been suggested such as extreme physical exercise,
ingestion of pharmaceutical agents (statins, L-tryptophan) or toxics, traumas, Lyme
borreliosis, haematologic malignant conditions and thyroid disease [2, 5, 6].
Typically, EF affects adults of both sexes in the second to sixth decade of life
although paediatric cases have been reported. It is characterised by the sudden onset
of painful, tender, oedematous and erythematous extremities. Within weeks to
months, patients develop stiffness and sclerodermatous infiltration. The superficial
skin may be still superficially wrinkled while there is a deep sclerosis (Fig. 33.1a) lead-
ing toward a peau d’orange aspect and the groove sign (Fig. 33.1a, b) which corre-
sponds to an indentation along the course of the superficial veins. Lesions are
symmetric with involvement of the upper and lower limbs. The trunk and neck can be
affected with typical sparing of the hands and face. Raynaud phenomenon is usually
absent. Deep and superficial extension of the fibrosis leads to progressive muscle
weakness and morphea-like lesions. Associated morpheas or localised scleroderma
lesions are present on other parts of the body in 20-30 % of cases [3, 6]. Synovitis
and contractures induce impaired mobility. Some extra-cutaneous manifestations
have been reported including arthritis (elbows, wrists, knees or ankles), carpal tunnel
syndrome, restrictive lung functions and haematological disturbances [2, 6, 7].
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Fig. 33.1 (a)“Peau d’orange” feature. The superficial dermis may be wrinkled while the deep
dermis and fascias are fibrosed. (b) Indentation along the course of the superficial veins (groove

sign)

Fig. 33.2 Thigh muscle MRI of a patient with eosinophilic fasciitis. Axial fat-suppressed,
T2-weighted fast spin-echo MR image shows markedly increased signal intensity within the super-
ficial and deep fascial layers and mildly increased T2 signal intensity within the superficial muscle
fibres adjacent to the fascia (arrows)

Biological tests show peripheral eosinophilia and increased inflammatory markers
(elevated sedimentation rate and C-reactive protein), at least during the acute phase
of the disease. Muscular enzymes may be mildly increased reflecting the underlying
muscular involvement. Autoimmune anaemia and hypergammaglobulinemia
(sometimes monoclonal gammopathy) are variably present. Immunological mark-
ers of autoimmunity such as antinuclear antibodies or rheumatoid factors have not
been reported in EF with consistency.

Magnetic resonance imaging of the involved limbs is able to detect fascial thick-
ening and precise the extension of the lesions especially in the muscles (Fig. 33.2).
Abnormal signal intensity and contrast enhancement are suggestive of an active
inflammation. These findings are useful to make the diagnosis, to guide the location
for biopsy and to monitor the response to therapy [8]. High-resolution
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Table 33.1 Differential diagnoses of eosinophilic fasciitis

Systemic sclerosis Presence of Raynaud phenomenon, capillaroscopic abnormalities,
antinuclear antibodies, visceral involvements; fibrosis mainly
localised in the dermis

Morphea or localised All the areas of the body may be involved. Usually, fibrosis is mainly

scleroderma localised in the dermis; however, in some cases, fibrosis may
involve the fascias and the muscles as in EF, especially in the linear
forms affecting the limbs. So, EF is frequently considered as a deep
variant subset of morphea

Inflammatory myositis ~ Proximal muscular weakness, general feeling of discomfort, DM skin

and dermatomyositis manifestations, high levels of muscle enzymes, MRI examination

(DM) and inflammation predominantly localised in the muscles
Hypereosinophilic Sustained absolute eosinophil count greater than >1,500/pl, manifestations

syndrome of organ involvement (heart, central nervous system, skin,

respiratory tract...)

Eosinophilic-myalgia ~ Epidemic disorders resulting from ingestion of toxic contaminants
syndrome and toxic such as aniline-denaturate rapeseed oil and L-TRYPTOPHAN; sudden
oil fibrosis onset with more severe manifestations: myalgias, oedema and

multi-organ involvement (mainly the lung and central nervous
system) leading to a high mortality rate

Scleroderm