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Abstract  
It is known that eosinophilic fasciitis can be associated with monoclonal gammopathy.  There is clinical similarity between 
eosinophilic fasciitis and morphea profunda, but it is unclear whether morphea profunda might be associated with monoclonal 
gammopathy.  The temporal quantification of gammopathy in morphea profunda has not been well characterized.  We describe four 
patients with morphea profunda that were associated with monoclonal gammopathy.  Three were associated with monoclonal IgG 
protein and one with IgM.  No patients in our series developed myeloma. In conclusion, the association of monoclonal gammopathy 
is not unique to eosinophilic fasciitis and scleromyxedema.  Further studies are necessary to characterize further the relationship 
between the two conditions.  

Keywords: morphea, gammopathy, gammaglobulinemia, eosinophilic fasciitis, fibrosing disorder, M-spike, plasma 
cell dyscrasia, monoclonal gammopathy of unknown significance, MGUS 

Introduction 
Disorders of cutaneous sclerosis are characterized by increased collagen deposition in the dermis and subcutis, leading to skin and 
tissue hardening, joint contracture, pain, and disability[1]. Deep morphea encompasses morphea profunda (MP), eosinophilic fasciitis 
(EF), and disabling pansclerotic morphea in children, which share common features including involvement of the underlying 
panniculus, fascia, or skeletal muscle[2].  In MP, sclerosis involves the subcutaneous fat, with development of a septal panniculitis 
with a predominately lymphoplasmacytic infiltrate[1].  Table 1 contrasts MP and EF.  Progression of disease may lead to near-
complete replacement of the subcutis with hyalinized connective tissue, leading to sclerosis and lipoatrophy.  The etiology of MP 
remains poorly described [3].   

Table 1.  Contrasting features of morphea profunda and eosinophilic fasciitis[4-7].  

  Morphea profunda  Eosinophilic fasciitis 
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Histologic findings Lymphocytes and/or plasma cells, absent 
or rare eosinophils. Mostly dermal or 
subcutaneous inflammation and 
sclerosis. 

Lymphocytes and/or plasma cells, more 
abundant eosinophils. Mostly fascial 
inflammation and sclerosis. 

Peripheral eosinophilia No Usually 

Groove sign overlying vessels No Yes 

Association with 
hypergammaglobulinemia 

Not well characterized Yes 

 

Plasma cell dyscrasias have been reported as an association and possible pathophysiologic factor in a number of fibrosing skin 
disorders [8-13]. Monoclonal gammopathy of undetermined significance (MGUS) is the most common type of plasma cell dyscrasia 
[14].  It is an asymptomatic condition that is defined by the presence of a monoclonal protein (M-protein) < 3 g/dL, < 10% 
monoclonal plasma cells within the bone marrow, and absence of end-organ disease.  The prevalence has been estimated to be 
approximately 4% and about 1% per year of MGUS patients might progress to myeloma over a lifetime.   

Multiple myeloma patients with scleroderma-like changes have been reported, with skin change felt to be the result of direct 
infiltration by malignant cells [15].  Likewise, multiple myeloma leading to light chain amyloidosis and scleroderma-like illness has 
been reported. Although the majority of EF cases have a polyclonal expansion of immunoglobulin, there has been an association with 
hematologic malignancies and monoclonal gammopathy, particularly in EF that is refractory to therapy [13, 16].  To our knowledge, 
there is only 1 report describing MGUS associated with an unspecified type of morphea [10].  The temporal relationship between 
monoclonal protein quanttity changes and morphea treatment has not been well characterized.  We have identified four patients with 
MGUS and biopsy-proven MP. 

Methods 
Case definitions 

Cases were retrospectively identified as having MP and documented gammopathy from the University of Wisconsin-Madison, the 
University of Texas Southwestern Medical Center, and Parkland Memorial Hospital.  Patients with features of other sclerosing skin 
conditions (e.g., sclerodactyly, peripheral and tissue eosinophilia, polyneuropathy, organomegaly) were excluded.  This project was 
considered institutional review board (IRB) exempt because it was a small case series.   

Table 2. Patient demographic and clinical characteristics. n/a indicates data not available 

 Case #1 Case #2 Case #3 Case #4 
Sex Female Female Male Male 

Age (y) 68 58 76 39 
Race White Asian White White 
BMI (kg/m2) 33.6  25.22  30.19  22.4 

Tobacco use No No Former Smoker, 20 
pack years 

No 

Distribution of lesions Bilateral upper and 
lower extremities, 
sparing palms, feet, 
and abdomen 

Bilateral upper 
extremities, back, 
neck and cheeks 

Chest, back, and 
bilateral upper and 
lower extremities 

Near total body 
involvement, sparing 
face and scalp 

Monoclonal protein (g/dL) 0.27 0.39  0.2 2.4 
Immunofixation IgM kappa IgG lambda IgG lambda IgG lambda 



 

Total protein (g/dL) 7.6 7.4 6.2 7.9 
Hemoglobin (g/dL) 13.2 10.8 13.0 12.0 
Total white blood cells  
(x 103/µL) 

6.7 4.37 9.9  8.7 

Absolute peripheral 
eosinophils (x103/µL) 

0.0278 0.01 0.1 0.1 

Erythrocyte sedimentation 
rate  
(mm/hr) 

35 14 42 15 

C-reactive protein (mg/dL) 2.9 0.1 n/a 1.6 
Antinuclear antibody  Negative Negative n/a Negative 

Urine protein 
electrophoresis 

Negative Negative n/a Negative 

Anti-SCL70 IgG Negative Negative n/a Negative 
Lyme IgG, IgM  Negative n/a n/a Negative 

Bone marrow biopsy n/a Negative n/a Negative 
Creatinine (mg/dL) 0.7 0.62 1.1 0.5 

Calcium  (mg/dl) 10.7 9.5 8.6 8.8 
Skeletal survey Negative n/a Negative Negative 

 

Table 3. Histologic features of four cases.  SQ = subcutis, L=lymphocytes, P=plasma cells, E=eosinophils 

Case # Site Compartments 
present 

Compartments 
with sclerosis 

Inflammatory 
infiltrate 

Constituents of 
infiltrate 

Lichen 
sclerosus 

1 left forearm dermis, SQ dermis, SQ mild L, P, E yes 

1 right chest dermis, SQ dermis, SQ mild L, P yes 

1 left antecubital dermis dermis  mild L no 

1 right antecubital dermis, SQ dermis, SQ mild L, P no 

2 left calf SQ, fascia SQ, fascia dense L, P, E no 

2 left neck dermis, SQ dermis, SQ mild L, P yes 

2 left thigh dermis, SQ, 
fascia 

dermis, SQ, 
fascia 

moderate L, P yes 

3 left thigh dermis, SQ atrophy in dermis mild L, P no 

3 left shin dermis, SQ atrophy in dermis mild L no 

4 left arm dermis, SQ none mild L no 

4 upper back dermis, SQ dermis none none no 

4 left arm dermis, SQ dermis none none no 



 

Case synopsis 
Case #1 

The patient is a 68-year-old woman, with a previous diagnosis of morphea involving the abdomen who was referred for acute onset 
of progressive induration of her forearms and legs, sparing the face, hands, and feet.  She denied preceding injury, strenuous activity, 
or new medication or supplements. There was no history of chemotherapy, radiation therapy, or gadolinium exposure. She did not 
have Raynaud phenomenon, arthritis, or evidence of pulmonary or gastrointestinal involvement. 

 
Figure 1. Representative clinical and histologic features of morphea profunda.  A and B: violaceous plaques with induration and atrophy of the 

arms and feet of case #1,   C: Histologic section stained with hematoxylin and eosin, 20x original magnification, reveals dense sclerosis extending 
from the papillary dermis to the subcutis 

Clinical exam was notable for sclerosis of skin over the bilateral forearms from the antecubital fossae to the wrists, with similar 
changes over the bilateral shins and calves (Figure 1A and 1B). There was brawny induration at the periphery and within the areas of 
sclerosis.  On the left shoulder there was thumbtack-like fibrosis and dimpling at sites of prior vaccination.  Involving the abdomen 
there were multiple 2-3 cm ill-defined hyperpigmented somewhat atrophic plaques. The face, hands, and feet were spared; there were 
no telangiectasias, periungual changes, or calcinoses. IgM kappa M-protein was identified (0.27 g/dL) on serum protein 
electrophoresis (SPEP) with immunofixation, and skeletal survey was negative.  Tables 2 and 3 summarize the laboratory and 
histologic findings, respectively.   

She was diagnosed with MP with IgM MGUS. She was tapered off prednisone 60 mg daily and has remained on a maintenance dose 
of oral methotrexate 15 mg weekly.  She also received physical therapy (PT) to maintain joint mobility. Disease progression halted. 
Symptoms including skin tightening significantly improved and prednisone was slowly tapered without disease flare. She was 
referred to the hematology department for evaluation after a coincidental M-protein was identified; X-ray skeletal survey was 
negative and she was given a diagnosis of IgM MGUS. She has been regularly monitored over 2 years without evidence of disease 
progression and her M-protein has remained lower than baseline. 



 
Case #2 

The patient is a 58-year-old woman with firm, indurated plaques over the back, bilateral upper extremities, neck, and bilateral 
cheeks. There was sparing of the breasts, abdomen, and legs.  She had decreased range of motion of her upper extremities but denied 
pain or tenderness to palpation. There were no sclerodactyly, periungal capillary changes, or telangiectasias. She denied shortness of 
breath, difficulty swallowing, or Raynaud phenomenon. Serum protein electrophoresis with immunofixation was notable for IgG 
lambda M-protein (0.39 g/dL) and bone marrow biopsy was negative for increased plasma cells.  Tables 2 and 3 summarize the 
laboratory and findings, respectively.  A slight increase in interstitial mucin was noted in the skin biopsy. 

She was diagnosed with pansclerotic morphea with IgG MGUS.  She was started on prednisone 60 mg oral daily and methotrexate 
was initiated with plan to titrate to 20-25 mg oral weekly, along with physical therapy to maintain joint mobility.  The patient 
reported softening of skin and improved range of motion of the upper extremities on these treatments. Prednisone was slowly tapered 
and discontinued after 4 months of treatment. Methotrexate dosage was increased to 17.5 mg weekly, then was slowly tapered to the 
current dose of 7.5 mg weekly owing to elevated liver function tests and improvement of sclerosis.  She was referred to 
hematology/oncology department.  It has been two years since her diagnosis; she continues regular monitoring by the dermatology, 
rheumatology, and hematology/oncology departments, with improving M-protein and no evidence of disease progression.  

Case #3 

The patient is a 76-year-old man who presented with porcelain white plaques with follicular plugging and cigarette paper atrophy 
over the posterior neck and sternum. The lower chest, abdomen, and lower back had poorly circumscribed erythematous reticulated, 
indurated plaques with varied degrees of sclerosis. The bilateral forearms showed deeply sclerotic, hidebound skin with a groove 
sign extending to proximal arm flexor surface with dimpling and peau d’ orange changes with induration.  These findings extended 
distally before abruptly stopping at the bilateral wrists. The bilateral calves had induration circumferentially and hyperpigmentation 
with venous varicosities. There was mild limitation of range of motion in the wrists, fingers and ankles. Serum protein 
electrophoresis with immunofixation revealed monoclonal IgG lambda (0.2 g/dL) M-protein and skeletal survey was negative.  
Tables 2 and 3 summarize the laboratory and histologic findings, respectively.  

This patient was diagnosed with MP and IgG MGUS.  He was started on methotrexate 20 mg once weekly and prednisone 60 mg 
daily, subsequently tapered to 25 mg daily.  The plaques stopped spreading and the patient noted softening of previously involved 
areas. His skin disease remained stable for almost 2 years until he expired owing to metastatic lung cancer. 

Case #4 

This patient is a 38 year old man who presented with near total body involvement of xerosis and fissures at skin tension points, with 
sparing of face and scalp. Varying degrees of sclerosis were present with continuous involvement of trunk, upper and lower 
extremities, and dorsum of hands and feet. Limited range of motion was present in knees, ankles, feet, toes, and wrists. He denied 
any other complaints. He was found to have IgG lambda M-protein (2.4 g/dL) on SPEP with immunofixation and skeletal survey was 
negative.  Tables 2 and 3 summarize the laboratory and histologic findings, respectively.   

The patient was diagnosed with pansclerotic morphea and IgG MGUS.  He was treated with methotrexate 20 mg per week and 
prednisone 10 mg daily. He was also started on UVA1 phototherapy and has received 30 treatments owing to the severity of his 
lesions and symptoms. He was referred to PT and pain management.  For 1.5 years, his morphea has improved with gradual 
softening of trunk lesions and stable area of involvement. 

Discussion 
Our case series demonstrates an association between MP and MGUS.  Where data were available, a positive association between 
clinical disease activity and M-protein level were noted after initiation of therapy for MP (Figure 2).  No patients have developed 
multiple myeloma over the 2-year follow up period. 



 

 

Figure 2. Monoclonal protein quantification among four reported cases with respect to morphea profunda treatment over time, where available.  
Note break in y-axis value labeling at double tilde. * indicates that case 3 was already on prednisone prior to initial monoclonal protein value.  

Case 4 did not have additional lab monitoring.  

A case series of plasma cell dyscrasias occurring in sclerosing skin conditions was previously published by Magro et al.  They 
described only 1 patient with an unspecified type of morphea being diagnosed after a lambda light chain restriction dyscrasia [10].  
However, this case had no long-term follow-up.  Our cases and that reported by Magro et al. raise the possibility that there may be a 
common link in pathogenesis between MP and MGUS. Autoimmune disorders arising in the context of M-proteins are thought to 
occur through complex mechanisms including: excess autocrine and paracrine factor secretion, local inflammation, non-specific 
immune dysregulation, or direct production of auto-antibodies by malignant cells [10].   

There is some debate in the literature whether MP is a form of eosinophilic fasciitis, which was previously reported to be associated 
with MGUS [17]. The patients in this series, however, lacked the features typically associated with EF including peripheral 
eosinophilia and the presence of fascial eosinophils. The association between the presence of MP and MGUS may have occurred by 
chance alone.  However, the trend of the M-protein levels improvement with treatment of the morphea implicates an association with 
the active phase of morphea.  Owing to the small number of cases identified with both MP and MGUS, inferential statistical analysis 
could not be performed. 

Based on our results, providers should be aware that the presence of MGUS is not unique to EF but may be found in MP.  Although 
none of our patients have developed overt malignancy or extracutaneous symptoms to date, and a 2010 consensus statement 
recommended against routinely screening patients for MGUS, further research is necessary to determine the long-term clinical 
significance and potential pathogenesis of paraproteinemia in patients with MP. This would allow better characterization of the cost-
benefit ratio of initial and serial immunoelectrophoresis screening in these patients [18].   
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