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Abstract
The term ‘sclerosing diseases of the skin’ comprises specific dermatological entities which have fibrotic changes of the

skin in common. These diseases mostly manifest in different clinical subtypes according to cutaneous and extracuta-

neous involvement and can sometimes be difficult to distinguish from each other. The present guideline focuses on char-

acteristic clinical and histopathological features, diagnostic scores and the serum autoantibodies most useful for

differential diagnosis. In addition, current strategies in the first- and advanced-line therapy of sclerosing skin diseases

are addressed in detail. Part 2 of this guideline provides clinicians with an overview of the diagnosis and treatment of

scleromyxedema, scleredema (of Buschke) and nephrogenic systemic sclerosis (nephrogenic fibrosing dermopathy).
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Scleromyxedema

Epidemiology and pathogenesis
Scleromyxedema, also known as generalized/diffuse and sclero-

dermoid lichen myxoedematosus or Arndt-Gottron disease, is a

rare disease that usually affects adults between the ages of 30 and

80 years with no race or gender predominance. In a multicenter

retrospective study of 30 patients with scleromyxedema, the

mean age of affected patients was 59 years.1 This illness has

rarely been reported in infants and young children.

The pathogenesis of scleromyxedema is unknown. The

main hypothesis is that circulating cytokines such as IL-1,

TNF-alpha and TGF-beta, which are known to stimulate gly-

cosaminoglycan synthesis and fibroblast proliferation in the

skin, could play a role.2,3 The condition is usually associated

with monoclonal gammopathy. Clinical remission of scle-

romyxedema following autologous haematopoietic stem cell

transplantation (HSCT) suggests that the bone marrow may

be a source of circulating cytokines.4 However, paraprotein

levels usually do not correlate with the severity of disease,

disease progression or the response to treatment.1

Diagnostic procedures

Clinical presentation and physical examination The character-

istic skin finding in scleromyxedema are widespread eruption

of 2–3 mm, firm, waxy, closely spaced, dome-shaped or flat-

topped papules involving the hands, forearms, head, neck,

upper trunk and thighs. Papules are often arranged in a

strikingly linear array, and the surrounding skin is shiny

and indurate (sclerodermoid) in appearance. Rarely, non-ten-

der subcutaneous nodules are present. The glabella is typi-

cally involved with deep, longitudinal furrows that produce

a characteristic leonine face. Deep furrowing is also typically

evident on the trunk or limbs and is called the ‘Shar-Pei

sign’. Erythema, oedema and a brownish discoloration may

be seen in the involved areas; pruritus is common. Eyebrow,

axillary and pubic hair may be sparse in patients with scle-

romyxedema. The mucous membranes are spared. As the

condition progresses, erythematous and infiltrated plaques

may appear with skin stiffening, sclerodactyly and decreased

motility of the mouth and joints. On the proximal interpha-

langeal joints, a central depression surrounded by an ele-

vated rim (due to skin thickening) can be seen and is

referred to as the ‘doughnut sign’. Unlike scleroderma,

telangiectasias and calcinosis are absent and the Raynaud’s

phenomenon occurs rarely.2,3

The following extracutaneous manifestations may occur:

• Paraproteinemia (typical): Monoclonal gammopathy, usu-

ally IgG with a predominance of lambda light chains over

kappa light chains,1,5,6 less frequently IgM-kappa, IgA-

kappa or IgA-lambda.5 Occasionally reported concomitant

haematologic or visceral malignancies1,7–9 were considered

to be a consequence of melphalan treatment.5

• Central and peripheral nervous systems: Carpal tunnel syn-

drome, peripheral sensory and motor neuropathy, memory
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loss, vertigo, gait problems, stroke, seizures and psy-

chosis.10,11 The dermato-neuro syndrome is a rare and

potentially lethal acute neurologic complication character-

ized by fever, confusion, dysarthria, lethargy, convulsions

and coma.11,12

• Musculoskeletal system: Arthralgia or arthritis of the

peripheral joints, especially of the hands; proximal or gener-

alized weakness due to inflammatory myopathy and

fibromyalgia.13–15 Spontaneous or interferon alfa-induced

rhabdomyolysis is a rare finding.16,17

• Cardiovascular system: Congestive heart failure, myocardial

ischaemia, heart block and pericardial effusion.1,18,19

• Gastrointestinal system: Dysphagia, oesophageal dysmotil-

ity.5

• Respiratory system: Dyspnoea, obstructive or restrictive

pathology,5,6,20 hoarseness and aspiration due to decreased

epiglottis and vocal cord mobility.21

• Kidneys: Acute renal failure is a rare event.22

• Eyes: Infrequent corneal opacities, ectropion.

In a multicenter retrospective study of 30 patients with scle-

romyxedema, the most common extracutaneous manifestations

were neurologic abnormalities (30%), rheumatologic abnormali-

ties (25%) and cardiac abnormalities (22% of patients).1

Histopathology Histological specimens from extracutaneous

sites may demonstrate mucin deposition in the subendothe-

lial space and in the interstitium of the kidney, lungs, pan-

creas, adrenal glands and nerves.19 Lymph node involvement

with infiltration by numerous fibroblasts surrounded by

mucin and collagen deposits has been observed.23 Atypical

forms of scleromyxedemalack monoclonal gammopathy or

demonstrate an interstitial granulomatous-like pattern on

histopathology.

In summary, the diagnosis of scleromyxedema is based upon

the recognition of the following clinicopathologic criteria:24,25

• Generalized/diffuse papular and sclerodermoid eruption

• Microscopic triad, including mucin deposition (com-

posed primarily of hyaluronic acid in the upper and

mid-reticular dermis), fibrosis and irregularly arranged

fibroblast proliferation

• Monoclonal gammopathy

• Absence of thyroid disorder.

Differential diagnoses
The major disorders to be considered in the differential

diagnosis of scleromyxedema are scleredema, localized sclero-

derma (LS), systemic sclerosis (SSc), nephrogenic systemic

fibrosis (NSF)/nephrogenic fibrosing dermopathy and the

localized type of lichen myxoedematosus (including subtypes

such as acral persistent papular mucinosis, discrete lichen

myxoedematosus, papular mucinosis of infancy and nodular

lichen myxoedematosus).3,26 The consistence of clinical and

histopathologic features should be considered to distinguish

each of these disorders from scleromyxedema. Waxy papules

in linear arrays and with a characteristic distribution that

includes the glabella and posterior auricular area, involve-

ment of the middle portion of the back (always spared in

scleroderma), facial involvement (spared in NSF), dermal

mucin deposition (absent in LS and SSc), fibroblast prolifer-

ation (absent in scleredema), sclerosis and systemic involve-

ment (absent in localized lichen myxoedematosus) and

concomitant monoclonal gammopathy favour a diagnosis of

scleromyxedema.2,3 Occasionally, patients have overlapping

features between scleromyxedema and localized lichen myx-

oedematosus.3

Treatment
Due to the rarity of the disease, no randomized trials have evalu-

ated therapies for scleromyxedema, and data are primarily lim-

ited to case reports and case series. No specific treatment

appears to be uniformly effective, and the relative efficacies of

the treatments that have been utilized remain unclear.

First-line therapy Systemic therapy with intravenous immu-

noglobulin (IVIg) is the treatment of choice for patients with

scleromyxedema. Case reports and case series have docu-

mented improvement in the cutaneous and extracutaneous

signs and symptoms of scleromyxedema during IVIg therapy,

with a generally favourable tolerability profile.1,27 The mecha-

nism through which IVIg improves scleromyxedema is

unclear. Suggested mechanisms underlying the immunomodu-

latory effects of IVIg include neutralization of circulating

autoantibodies by anti-idiotype antibodies, functional block-

ade and modulation of Fc fragment receptors at the surface

of macrophages, and inhibition of fibrosis via modulation of

the production of cytokines or cytokine antagonists.28 IVIg

should particularly be considered in patients with either fast

deterioration of skin symptoms, the dermato-neuro syndrome

or life-threatening involvement of internal organs. The recom-

mended standard dose is 2 g per kg bodyweight per cycle.

This dose should be divided into four/five partial doses on

four/five days, especially in patients with severe organ involve-

ment, such as kidney or heart involvement in particular, renal

involvement, with concomitant diuretics, diabetes, hyperten-

sion, obesity or in elderly patients. The interval between cycles

should be gradually increased from 4 weeks to maximally

6 weeks (elimination half-life is 21 days). As with the other

conditions, the use of IVIg is initially recommended over a

period of 6 months. If there is no response to treatment after

this time, treatment should be discontinued. As skin involve-

ment is present in nearly all cases and responds very well to

treatment with IVIg, it should be used as an indicator of

response. Therefore, re-evaluation after three cycles is recom-

mended. In isolated cases, clinical response to central nervous
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system or internal organ involvement can be used as an addi-

tional indicator of response in scleromyxedema. Long-term

therapy can be used in exceptional cases, that is patients with

a severe or life-threatening relapse.1,29–31 Side effects such as

skin rash, arthralgia, myalgia, fever, headache, thoracic or

abdominal pain, nausea and tachycardia may occur. However,

the side effects experienced by patients receiving IVIg for scle-

romyxedema generally are mild and self-limiting, and vanish

after slowing down the infusion rate. Severe adverse events

related to IVIg treatment are rare and include anaphylactic

shock in patients with IgA deficiency and anti-IgA antibodies,

renal insufficiency in at-risk patients, aseptic meningitis, hae-

molytic anaemia and thrombosis. Myocardial ischaemia and

death secondary to suspected myocardial infarction have been

reported in scleromyxedema patients with known cardiac risk

factors during treatment with IVIg.32

Second-line therapies When IVIg treatment is not an option

or yields an insufficient response, thalidomide (or lenalido-

mide) and systemic glucocorticoids are the next-line options

for treatment. Thalidomide and systemic glucocorticoids can

be given alone or in combination with IVIg.33–36

Thalidomide. The mechanism of action of thalidomide in

scleromyxedema is unknown. The immunomodulatory effects

of thalidomide on proinflammatory and profibrotic cytoki-

nes, and its antiangiogenic properties may contribute to the

inhibition of fibrosis. Treatment with thalidomide should

begin at a dose of 50–100 mg per day and should be slowly

increased according to clinical response and tolerance to up

to 150–400 mg per day. Once a satisfactory response is

achieved, the lowest dose effective for maintaining improve-

ment is used for maintenance therapy. Teratogenicity and

irreversible peripheral neuropathy are side effects of thalido-

mide that can limit its use. Thus, patients should be moni-

tored for the development of peripheral neuropathy during

treatment. Other potential adverse effects of thalidomide

include drowsiness, constipation, thrombosis and leucopoe-

nia. A few case reports have documented the use for scle-

romyxedema of lenalidomide, a thalidomide derivative with

a more favourable safety profile. Lenalidomide (25 mg per

day for 3 weeks per month) appeared beneficial when used

in combination with IVIg.37

Systemic glucocorticoids. Systemic glucocorticoids have been

used for scleromyxedema in conjunction with chemothera-

peutic agents or as monotherapy. It is postulated that bene-

fit from systemic glucocorticoids may result from

immunosuppressive and anti-fibrotic effects of these agents.

Prednisone (0.5–1 mg/kg/day), prednisolone (0.3–0.5 mg/kg/

day) and oral high-dose dexamethasone (40 mg once daily

for 4 days per week during three consecutive weeks each

month) have been associated with improvement in cuta-

neous manifestations of scleromyxedema in individual

patients.38–40 However, failure of systemic glucocorticoid

therapy to improve scleromyxedema has also been reported.

In patients in whom systemic glucocorticoid therapy induces

remission of scleromyxedema, the accompanying parapro-

teinemia may or may not improve.

Severe and refractory disease Patients who do not respond

to the therapies above may benefit from interventions aimed

at treating the associated plasma cell dyscrasia. Examples of

the therapeutic options typically reserved for these patients

include autologous HSCT and bortezomib together with

dexamethasone.41 Data on the efficacy of these therapies for

cutaneous and extracutaneous manifestations of scle-

romyxedema are limited. In addition, the response to these

treatments is variable and relapse may occur. Thus, the risks

associated with these therapies must be considered carefully

prior to treatment.

Autologous HSCT. Multiple cases of scleromyxedema treated

with autologous HSCT have been reported since the initial

report of a complete remission in 2001.4 In a review of 17

reported cases of scleromyxedema treated with autologous

HSCT and published between 2001 and 2011, complete remis-

sion (resolution of all clinical symptoms, skin abnormality and

serum paraprotein) was achieved in 10 patients (59%), and par-

tial remission was achieved in five patients (29%). However,

only two of the complete responders remained in remission after

follow-up periods that ranged from 14 to >60 months.42

Bortezomib plus dexamethasone. In case reports, combination

therapy with bortezomib and dexamethasone has been associ-

ated with rapid improvement in cutaneous manifestations and

constitutional symptoms of scleromyxedema, including a patient

who relapsed after autologous HSCT.41

Melphalan. Although melphalan was often considered a first-

line treatment for scleromyxedema in the past, the potential

for drug-related serious adverse events limits the use of this

agent. A review of 17 patients who received melphalan for

scleromyxedema at a single medical centre (1–4 mg per day

or cyclic therapy) found that although 12 patients had

improvement of skin disease, improvement was temporary

in eight patients and nine patients (53%) died of haemato-

logic malignancy or septic complications that were consid-

ered to be related to melphalan therapy.5 Therefore,

melphalan can only be recommended for advanced-line

treatment of severe scleromyxedema (Fig. 1).

Treatment of dermato-neuro syndrome The therapeutic

approach to patients with dermato-neuro syndrome is not

© 2017 European Academy of Dermatology and VenereologyJEADV 2017, 31, 1581–1594

EDF S1-guideline on sclerosing skin diseases, Part 2 1585



standardized. Various treatments seemed to yield benefit in case

reports. Examples include IVIg30 systemic glucocorticoids plus

plasmapheresis or IVIg, systemic glucocorticoids plus cyclophos-

phamide and plasmapheresis, melphalan plus IVIg and bortezomib

plus dexamethasone.10–12 The most suitable choice appears to be

IVIg associated with systemic glucocorticoids tapered according to

the efficacy.

Other therapies and cosmetic interventions Case reports have

documented clinical improvement in patients treated with

topical betamethasone and topical dimethyl sulphoxide, topi-

cal and intralesional glucocorticoid therapy, oral isotretinoin,

acitretin, interferon alfa, hydroxychloroquine, cyclosporine A

and chemotherapeutic agents, including cyclophosphamide,

methotrexate, chlorambucil and 2-chlorodeoxyadenosine. The

efficacies of these agents for scleromyxedema remain to be

confirmed in prospective trials. UVA-1 or PUVA photother-

apy, Grenz ray, total skin electron-beam therapy and extra-

corporeal photopheresis have also been reported to improve

scleromyxedema in case reports. However, these therapies do

not have an impact on paraproteinemia and systemic involve-

ment. Facial disfigurement can be treated with dermabrasion

plus surgery or carbon dioxide laser with good cosmetic

results.

Clinical course and prognosis
Scleromyxedema is a disease with an unpredictable but usu-

ally progressive and disabling course in the absence of suc-

cessful treatment.3 The disease usually progresses over the

course of years and occasionally over the course of several

months. Our experience suggests that spontaneous resolution

does not occur. However, at least one case of apparent spon-

taneous resolution has been reported.43 Systemic conse-

quences of scleromyxedema may result in death.1 In a case

series where follow-up was available for 21 patients with scle-

romyxedema (mean follow-up time 33.5 months, range

2 months to 11 years), five patients (23.8%) died at the end

of follow-up, whereas 12 and 4 patients were alive with and

without disease, respectively.1 In this series, death was caused

by extracutaneous complications of scleromyxedema including

dermato-neuro syndrome (two patients) and myocardial

insufficiency due to endocardial mucin deposition (one

patient), or by myeloid leukaemia (one patient) or Hodgkin

lymphoma (one patient). Even when therapy is successful,

long-term maintenance therapy is usually required as relapse

commonly occurs upon discontinuation of treatment. Because

of the various cutaneous and extracutaneous manifestations

of scleromyxedema, a multidisciplinary team is often needed

for the optimal management of patients. Depending on the

clinical manifestations, dermatologists, haematologists, cardiol-

ogists, pulmonologists, gastroenterologists, hand surgeons and

other specialists should be involved.

Recommendations
• The diagnosis of scleromyxedema is based upon recog-

nition of consistent clinical, pathologic and laboratory

findings (paraproteins). The presence of the following

features is supportive of the diagnosis: generalized/dif-

fuse papular and sclerodermoid eruption, microscopic

triad, including mucin deposition, fibrosis and fibrob-

last proliferation, monoclonal gammopathy and

absence of thyroid disorder.

• Patients with scleromyxedema generally require sys-

temic therapy. High-dose IVIg as initial treatment is

suggested (evidence grade 2C). Thalidomide (or

lenalidomide) and systemic glucocorticoids are alterna-

tive treatment options that may also be used alone or in

conjunction with IVIg therapy. There is not yet suffi-

cient experience for the use of TNF blockers.

• Long-term maintenance treatment with IVIg is usually

required, and close clinical follow-up is necessary.

Patients should be reassessed monthly with a full skin

examination, review of systems and re-evaluation of the

therapeutic regimen. Assessment intervals can be

increased to more than 4 weeks when the disease has

stabilized.

• Patients who do not respond to IVIg, thalidomide or

systemic glucocorticoids may benefit from other thera-

pies. Examples of treatment options for severe and

refractory scleromyxedema include autologous HSCT,

melphalan and bortezomib plus dexamethasone.

• The risk-benefit ratios of treatment must be carefully

considered prior to therapy.

• Recurrence of scleromyxedema is common after with-

drawal of an effective therapy.

• Serologic studies, including assessment of the status of

the associated monoclonal gammopathy, are not useful

for monitoring disease activity.

• Patients should be cautioned that development of neu-

rologic symptoms (e.g. dysarthria) and flu-like illness

may be the initial signs of dermato-neuro syndrome.

Patients with such symptoms should be admitted to the

hospital for close observation and evaluation.

Scleredema

Epidemiology and pathogenesis
Scleredema (of Buschke) is a rare scleromucinous connective tis-

sue disease of unknown aetiology. To our knowledge, there is no

racial or ethnic predilection to the disease. Contradictory to

Buschke’s original description as ‘scleredema adultorum’, sclere-

dema occurs in individuals of all ages, and more than 50% of
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patients are aged under 20 years.44 Its exact prevalence and inci-

dence are unknown. Three types of scleredema can been distin-

guished according to their association with preceding or

underlying conditions: Type 1 (the classic ‘Buschke’ type, 55%

of cases) usually follows a febrile infection (especially streptococ-

cal or viral respiratory tract infection) and affects mainly chil-

dren.45–47 Type 2 (25%) is associated with paraproteinemia

including monoclonal gammopathy,48–51 multiple myeloma52–56

and amyloidosis.57 Type 3 (20%) was named scleredema diabeti-

corum by Krakowski and colleagues58 because of its strict associ-

ation with diabetes mellitus. Other associated diseases include

primary hyperparathyroidism,59,60 rheumatoid arthritis,61,62

ankylosing spondylitis,49 Sj€ogren’s syndrome,62 dermatomyosi-

tis,63 Waldenstr€om’s macroglobulinemia, anaphylactoid pur-

pura, primary biliary cirrhosis64 and IgA deficiency.65 Cases of

concomitant neoplasms have been reported, such as malignant

insulinoma,66 gall bladder carcinoma,67 carcinoid tumour68 and

adrenocorticotropic hormone-producing pituitary tumour.69 In

types 1 and 2 scleredema, women are affected almost twice as

frequently as men. In contrast, in type 3 scleredema, the male-

to-female ratio is considered to be 10:1.48,70

The pathogenesis of scleredema remains unknown. The exces-

sive production by fibroblasts of mucin (heavily glycosylated

high-molecular weight proteins) and collagens in the reticular

dermis71 may be provoked by diverse stimuli, including infec-

tions and inflammatory processes, drugs, toxins, immunoglobu-

lins and cytokines, genetic factors, and hyperinsulinism, or

chronic hyperglycaemia in case of type 3 scleredema.45,72,73 The

lack of lymphocytic infiltrates in the lesions excludes a directly

T-cell-mediated aetiology.

Diagnostic procedures

Clinical presentation and physical examination The clinical

symptoms of scleredema include cutaneous and extracutaneous

findings, the latter being present especially in types 2 and 3 scle-

redema.45,70,73–81 In the early stages, scleredema manifests as a

woody, non-pitting, indurated plaques of the skin of the neck,

which later spreads to shoulders and the upper part of the trunk,

but spares hands and feet.73–75 The affected skin wrinkles or

takes on a ‘peau d’orange’ appearance when pinched. This

induration may occasionally follow a transient erythematous

eruption.45–47 A durometer or an ultrasonography measurement

of skin thickness may be performed in order to evaluate the

severity and to monitor the disease.82

Clinical score A modified Rodnan scale (as in scleroderma or

scleromyxedema) may be used to evaluate the severity of skin

involvement and to document its activity.

Patient history Preceding febrile illnesses, symptoms of malig-

nancies or of diabetes/glucose intolerance associated with other

endocrinopathies should be carefully considered. Type 2 sclere-

dema may lack associated paraproteinemia at the time of diag-

nosis. It is thus suggested to distinguish between type 2a and 2b

scleredema for cases without and with lymphoproliferative

IVIg 2 g/kg/month  
for at least 6 months

Thalidomide 100-400 mg/d or 
lenalidomide 25 mg/d for 3 weeks per month 

Systemic glucocorticoids: 
Prednisone 0.5–1.0 mg/kg/d or 

Dexamethasone 40 mg/d for 4 days per week

Progressive disease or insufficient 
response

First-line treatment

Severe or refractory disease
Melphalan 1–4 mg/d or 

Bortezomib + dexamethasone 
Consider autologous HSCT

Dermato-neuro syndrome Insufficient response Consider other therapies*

Figure 1 Treatment algorithm for scleromyxedema. *Other therapies include topical betamethasone and topical dimethyl sulphoxide,
topical and intralesional glucocorticoid therapy, oral isotretinoin, acitretin, interferon alfa, hydroxychloroquine, cyclosporine and
chemotherapeutic agents, including cyclophosphamide, methotrexate, chlorambucil, and 2-chlorodeoxyadenosine, UVA1 or PUVA pho-
totherapy, Grenz ray, and total skin electron-beam therapy. HSCT, hematopoietic stem cell transplantation; IVIg, intravenous
immunoglobulin.
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disorder at the time of diagnosis, respectively. Identification of

possible systemic complications requires questions about diffi-

culties in movement, fatigue (muscle or heart involvement), dys-

phagia (mainly involvement of the upper part of the

oesophagus), respiratory problems and neurologic symptoms

(e.g. paraesthesia, pain).

Histopathology A skin biopsy is required to confirm the diag-

nosis and to exclude other sclerosis-like disorders. Direct

immunofluorescence is negative and has little, if any, value for

differential diagnosis.

The following histopathologic findings are characteristic for

scleredema:

• The epidermis is usually not involved.

• The dermis is up to four times thicker than normal due to

enlarged collagen bundles in deep reticular dermis with

wide, clear, mucin-filled spaces between them. However,

the absence of mucopolysaccharide deposits does not

exclude the diagnosis.24,45,83

• Mucin deposits represent non-sulphated acid mucopolysac-

charides, mainly hyaluronic acid (stainable with Alcian blue

dye, colloidal iron or toluidine blue).

• The subcutaneous fat is replaced by coarse collagen fibres.45

• Skin appendages are usually preserved (unlike in sclero-

derma). However, some authors have reported the loss of

eccrine glands.24,84

Laboratory parameters At the time of diagnosis, blood tests

mainly aim at identifying a lymphoproliferative disorder in

patients without a recent history of infection or diabetes. How-

ever, as scleredema is very rare, it is recommended that these

tests are performed in all patients. Fasting glucose, HbA1c, leu-

cocyte count (lymphocytes), serum protein electrophoresis, and

serum and urine immunofixation must be performed to screen

for diabetes and monoclonal gammopathy.84 If paraproteinemia

becomes apparent, additional investigations should be discussed,

including cytofluorometry analysis (for the detection of B-cell

lymphoproliferation). Other laboratory tests may be needed in

Table 1 Differential diagnoses to scleredema

Differential
diagnosis

Distinguishing features

Systemic sclerosis • Skin thickening typically begins at the fingertips, progressing to involve the hands and feet (spared in scleredema).

• Raynaud’s phenomenon, abnormal nail fold capillaries, ANA (absent in scleredema).

• No mucin deposits.

Scleromyxedema • Induration of the skin progresses acrally and typically forms characteristic large folds or firm papules (unlike in scleredema).

• However, systemic complications, the association with monoclonal gammopathy and mucin deposits are common in both
diseases!

Scleromyositis (SSc-
myositis overlap
syndrome)

• Typical clinical symptoms.

• Commonly positive for ANA, especially anti-PM/Scl (absent in scleredema).

Myxoedema • Clinical and serological thyroid function abnormalities.

Eosinophilic fasciitis • Induration in areas corresponding to the anatomic localization of the fascia on the trunk and extremities (unlike in sclere-
dema).

• Eosinophilia (absent in scleredema).

• No mucin deposits*.

Cutaneous
amyloidosis

• Characteristic amyloid deposits found in the affected tissues when stained with Congo red dye†.

Lymphedema • The removal or damage to lymph nodes is common in the medical history.

• Affects the extremities, is most strongly expressed acrally (unlike in scleredema).

• Keratinocyte hyperproliferation, condensed dermal collagen and mononuclear
perivascular infiltrate (unlike in scleredema).

• No mucin deposits.

Cardiac or renal
edema

• Oedema is usually non-solid, ‘pitting’ and is likely to occur in acral locations (unlike in scleredema).

• Symptoms of heart or renal failure.

• Different histopathological features, no mucin deposits.
Radiotherapy-
induced skin
thickening

• Previous radiotherapy‡.

• Lesions are usually limited to the exposed area.

• No mucin deposits.

Graft-versus host
disease

• History of hematopoietic cell transplantation.

• No mucin deposits.

*The biopsy should be sufficiently deep to reach the fascia.
†Amyloidosis, however, may be a consequence of advanced lymphoproliferative disease as the underlying cause of type 2 scleredema.
‡Scleredema after radiation treatment is nevertheless possible.87

ANA, antinuclear antibodies.
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differential diagnosis to exclude other conditions, depending on

the clinical presentation. ANA testing is negative and may thus

facilitate differential diagnosis with SSc.

Imaging High-frequency ultrasonography may be performed to

monitor the activity and severity of skin involvement. In cases of

systemic involvement, specific diagnostic examinations are

required (e.g. pulmonary function tests, ultrasonography of

internal organs, including the heart, liver or spleen, oesophageal

manometry, radiography or ultrasonography of bones and

joints). In cases of monoclonal gammopathy or clinical evidence

of enlarged lymph nodes, chest and abdomino-pelvic CT scan,

positron emission tomography scan, lumbar and dorsal MRI,

and/or myelogram/osteomedullar biopsy are the methods of

choice.

In summary, the diagnosis of scleredema is made clinically,

with the definitive diagnosis confirmed by histopathology. A

typical woody thickening of the skin which spares acral locations

(hands and feet are usually not involved), history of a preceding

infection, underlying paraproteinemia or diabetes, and accumu-

lation of mucopolysaccharides in the microscopic evaluation are

the main diagnosis criteria of scleredema.24,84–86

Differential diagnoses
Scleredema may cause diagnostic difficulties, as the differential

diagnosis includes various diseases. The characteristic thickness

of the dermis and the accumulation of mucopolysaccharides dis-

tinguish scleredema from other sclerotic disorders.45 Table 1

lists the major differential diagnoses and some characteristics

usable for distinguishing them from scleredema.

Treatment
The treatment should primarily focus on the underlying con-

dition. If an infection is identified, it may be treated with

appropriate anti-infectious agents. If a lymphoproliferative

disorder is identified (scleredema type 2), there is a need for

discussions with a haematologist. In diabetic patients (sclere-

dema type 3), the control of diabetes is mandatory. If not

already prescribed, insulin and blood glucose self-monitoring

may be necessary. Overweight patients should be given diet-

ary advice. If the patient has severe scleredema in the

absence of an underlying condition, phototherapy or drug

treatment of the skin lesions can be proposed (Table 2).

Unfortunately, the number of patients reported in the litera-

ture who benefited from a specific treatment is very small. It

is thus very difficult to give evidence-based medical recom-

mendations. The lack of randomized controlled trials about

scleredema creates a difficulty in drawing conclusions about

the best treatment regimens, optimum dose and long-term

efficacy.88

Clinical course and prognosis
The efficacy of treatments for scleredema can be assessed

using the mRSS, Health Assessment Questionnaire, the range

of motion of involved joints and the Dermatology Life

Quality Index. Type 1 scleredema associated with a preced-

ing infection is characterized by a good prognosis and even

spontaneous resolution. The active phase lasts 2–8 weeks

and is followed by a resolution in a couple of months to

2 years.107 Scleredema type 1 lesions persisting for 10 years

are uncommon.108

Unlike type 1, type 2 (which is associated with blood dyscra-

sia) should be carefully followed up. The prognosis is not good;

the lesions are persistent with possible systemic involvement

leading to life-threatening complications. In patients with or

without identified lymphoproliferation, leucocyte count (lym-

phocytes), serum protein electrophoresis, and serum and urine

immunofixation as well as a thorough physical examination for

lymph node enlargement and/or hepato-splenomegaly should be

performed annually. If monoclonal gammopathy of unspecified

significance is detected, the risk of multiple myeloma or another

related malignancy is about 1% per year. Therefore, careful fol-

low-up of patients is required.109 The treatment of underlying

diseases is crucial; however, this may not be satisfactory in some

type 2 scleredema cases.

Diabetic scleredema (type 3) has a poor prognosis, with a

chronic progressive course and systemic complications. It

also requires follow-up of patients with monitoring of the

metabolic state (fasting blood glucose, HbA1c, body weight).

Sleep apnoea syndrome is common, and specific diagnostic

tests are necessary to confirm the disorder. As diabetic scle-

redema is under-recognized, there is a need for appropriate

education.94

Table 2 Treatment of scleredema

Treatment Therapeutic measures

Treatment of the identified cause

Type 1 Antimicrobial agents, if indicated

Type 2 Therapy of the identified lymphoproliferative
disorder in consultation with a haematologist

Type 3 Antidiabetics, insulin (blood glucose self-
monitoring)

Treatment of the
general condition

Weight loss, if necessary; physiotherapy (to
increase the range of motion of involved joints),
respiratory rehabilitation73

In severe cases or if
the cause is
unidentified: Specific
local or systemic
treatment

First-line: medium- to high-dose UVA1 or
PUVA*,84,88–93

Second-line: methotrexate (� glucocorticoids,
except for diabetic patients)
Advanced-line: Other treatments†

*For more information, please refer to the section about localized sclero-
derma. If UVA1/PUVA is not available, methotrexate should be given.
†If methotrexate fails or is contraindicated, based on a risk-benefit approach,
the following alternative treatments can be proposed: glucocorticoids (sys-
temic or intralesional),94 cyclosporine,95–97 prostaglandin E1,98 intravenous
immunoglobulin,99 high-dose penicillin,100 factor XIII infusion,101 cyclophos-
phamide,56 narrow-band UVB,93 radiotherapy,102 electron-beam radiother-
apy48,103–105 and extracorporeal photopheresis.106
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Recommendations
• The diagnosis of scleredema is made clinically. A

histopathologic examination is performed to confirm a

definitive diagnosis.

• Scleredema type 1 does not usually require treatment, as it

is self-limited and usually resolves in a short period of time.

• In types 2 and 3 scleredema, the treatment of an under-

lying condition is needed. Better glucose control has

been proven to be beneficial in some cases of type 3.

• Patient follow-up in types 2 and 3 scleredema is needed to

screen for paraproteinemia and systemic complications.

• No specific therapy of scleredema is available, although

numerous methods have been proposed with variable

results. The recommended first-line treatment is UV-

based management as monotherapy. If this fails,

methotrexate is recommended.

Nephrogenic systemic fibrosis

Epidemiology and pathogenesis
Nephrogenic fibrosing dermopathy, a dermatologic form of the gen-

eric term nephrogenic systemic fibrosis (NSF), is a relatively new dis-

ease entity. NSF was first reported in 2000 and is believed to be seen

almost only in patients with moderate-to-severe kidney failure, par-

ticularly in patients on dialysis.110 It was linked to the usage of

gadolinium-based contrast agents (GBCAs) for MRI which were

adopted in the late 1990s for use in patients with impaired renal

function.111 Depending on the type of GBCA, the incidence rate of

NSF may vary. For gadodiamide, it has been estimated to be between

3% and 7% in patients with renal insufficiency.112 Based on multi-

center retrospective reviews113,114 and alerting reports by the Euro-

pean Medicines Agency and the US Food and Drug

Administration,115,116 important risk factors for NSF have been iden-

tified (Table 3). Importantly, the adapted, selective use of GBCAs

thereafter led to a significant drop in incidence of NSF.117,118 NSF

has been documented in all age groups, including in children.119

It has been proposed that excess GBCA in patients with renal

insufficiency undergoing MRI may be deposited in the tissue

upon transmetallation. GBCAs include lanthanides which decades

ago were reported to induce profibrogenic processes.122,123 More

recently, chelated gadodiamide and gadopentetate forms specifi-

cally have been shown to increase the release of profibrotic cytoki-

nes and growth factors in macrophages/monocytes in vitro within

minutes after receptor-mediated cellular uptake.124

Diagnostic procedures

Clinical presentation and physical examination There is no

specific test available for the diagnosis of NSF. The initial

symptoms include hyperpigmented skin areas and papules,

which may coalesce to patches and plaques with a peau d’orange

appearance. NSF commonly forms symmetrical lesions, which

are predominantly located on the lower legs and develop within

the first 2–8 weeks after exposure to a GBCA.117 Pain and pruri-

tus are frequent symptoms. Systemic involvement such as scleral

plaques, muscle fibrosis and induration, flexion contractures,

fibrosis of vessel walls of internal organs (lung, kidneys), and cal-

cification of soft tissue has been described. Delayed onset of NSF

at up to 10 years after gadolinium uptake has been described.125

Clinical score Girardi et al.126,127 proposed a clinicopathologic

scoring system that has been tested on the reported cases in an NSF

registry. It integrates major and minor clinical criteria, and

histopathological characteristics. This scoring system can hardly be

further validated in clinical practice because the incidence of NSF

appears to diminish. It may, however, be helpful to differentiate

between borderline cases of NSF and other sclerosing skin disorders.

Histopathology On routine light microscopy, depending on

the disease severity, a deep biopsy may show fibrocyte prolifera-

tion ranging from subtle proliferation of dermal fibrocytes in

early lesions to florid proliferation. Thick collagen bundles with

surrounding clefts are a prominent finding, with a variable

increase in dermal mucin and elastin. Immunohistochemical

staining shows CD34 positive dermal dendritic cells. Gadolinium

may be visualized with special testing but is not diagnostic.128

Laboratory parameters Abnormal creatinine and increased

urea nitrogen in serum are to be considered in the context of the

pre-existing renal insufficiency. Some patients show blood

eosinophilia.

Differential diagnoses
Sclerosing skin processes that may occur in patients with

impaired renal function, such as scleromyxedema, lipoder-

matosclerosis, eosinophilic fasciitis or localized and SSc, are the

most relevant differential diagnoses for NSF. Unlike in eosino-

philic fasciitis, fever, arthritis and malaise are uncommon in

NSF.129 Unlike SSc, Raynaud’s phenomenon is typically absent

in NSF. Antinuclear antibodies and rheumatoid factors are typi-

cally negative, and there is no association with paraproteinemia.

Treatment
Established NSF lesions do not respond to systemic or topical

glucocorticoid treatment or to other immunosuppressive drugs.

Other approaches such as extracorporeal photopheresis, UVA1

phototherapy, plasmapheresis or imatinib mesylate have been

used with inconsistent clinical improvement.130–137 Based on the

published data, no specific therapeutic recommendation can be

made. Reconstitution of renal function is considered the best

therapeutic approach.138
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Clinical course and prognosis
The sclerosing process in NSF may proceed within days or

weeks. In patients who experience improvement of renal func-

tion (e.g. after kidney transplantation), the condition may

regress spontaneously.138,139 Although NSF per se is not lethal, it

has a major impact on the patient’s quality of life and may cause

reduced mobility. Cardiovascular complications are the main

cause of death in patients with end-stage renal impairment with

or without NSF.140

Recommendations
• NSF is an iatrogenic condition observed in patients with

end-stage renal failure and is associated with gadolin-

ium exposure. No treatments with proven efficacy

based on randomized controlled trials are available.

• The key preventive measure is avoidance of high-risk

GBCAs, especially in patients with an estimated

glomerular filtration rate of <30 mL/min.

• If in a patient MRI with a GBCA is indispensable, a

low-risk gadolinium medium should be the contrast

agent of choice (Table 3). The dose of the GBCA should

be reduced to the minimum effective dosage for imag-

ing.115,120

• Based on the dialysability of GBCAs, it is recommended

that at least one full four-hour dialysis session is per-

formed after GBCA-based MRI in patients with renal

insufficiency; this should remove 97% of the dose.

Three full sessions of dialysis increase the GBCA clear-

ance up to 99.7%.141

Table 3 Risk factors for nephrogenic systemic fibrosis113-
115,120,121

General risk factors

• Use of GBCA for MRI in patients with acute or chronic renal insuffi-
ciency (GFR <30 mL/min/1.73 m2)

• Use of higher-than-standard dose of GBCA for MRI

• Current inflammatory or thrombotic episodes in patient

Risk stratification based on GBCA type

High-risk GBCAs:

• Linear non-ionic chelates (gadoversetamide [OptiMARK�], gadiodi-
amide [Omniscan�])

• Linear ionic chelates (gadopentetic acid [Magnevist�, Gado-MRT-
ratiopharm�, Magnegita�, Marktiv�])

Medium-risk GBCAs:

• Linear ionic chelates including gadofosveset trisodium (Vasovist�),
gadoxetic acid disodium (Primovist�) and gadobenate dimeglumine
(MultiHance�)

Low-risk GBCAs:

• Macrocyclic chelates (gadoteric acid [Dotarem�], gadoteridol
[ProHance�], gadobutrol [Gadovist�])

GBCA, gadolinium-based contrast agent; GFR, glomerular filtration rate;
MRI, magnetic resonance imaging.
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