
Severe Scleredema Diabeticorum And Insulin 
Resistance 
Broce E. Wilson, MD, andJe.ffrey J Newmark 

Scleredema, an unusual disorder of the skin, is as
sociated with symmetric induration and thicken
ing of the skin generally on the posterior neck 
and the upper back.1-4 Scleredema is classified. 
into two types, scleredema adultorum of Buschke 
and scleredema diabeticorum.4,5 Scleredema 
adultorum of Buschke is more commonly diag
nosed in children, despite the term adultorum, 
and is 'usually preceded by an acute infection, 
often streptococcal. Clinically, this type can easily 
be recognized by observing the patient's indu
rated, nonpitting skin. Although there have been 
cases in which internal organs are involved by 
scleredema, the disease usually enters remission 
without any treatment within 18 months. 
Scleredema diabeticorum is generally associated 
with non-insulin-dependent diabetes mellitus 
(NIDDM).1,6,7 While this second type of 
scleredema involves the upper back and neck in a 
manner similar to the Buschke type, scleredema 
diabeticorum can involve a more extensive region 
of the body, extremities, and internal organs. 
Scleredema diabeticorum can persist for many 
years, and there is no effective therapy. Histologi
cally, the dermis is characterized by hyperplasia 
of collagen and increased accumulation of gIy
cosaminoglycans and hyaluronic acid in both 
types of scleredema. 

Case Report 
The patient, a 64-year-old African-American 
man, had a 21-year history ofNIDDM and re
quired insulin therapy for the last 9 years. During 
the last 3 years, he reported progressively in
creasing insulin requirements, and at the time of 
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our examination he was administering 300 units 
of human insulin daily. Five years earlier he had 
noted dark, thickened skin on his neck, which had 
since extended to his axillae. During the previous 
3 years he developed progressive thickening and 
hardening of his skin and subcutaneous tissue of 
his neck, shoulders, upper extremities, and back. 
This skin change progressively worsened until his 
upper body mobility was impaired to the point 
that he could barely dress himself. 

The patient's medical history was remark
able for a coronary artery bypass grafting pro
cedure 9 years earlier and a 13-year history 
of hypertension. The patient's father also 
hadNIDDM. 

The physical examination revealed an older 
man, 5 feet, 7 inches tall, weighing 241 pounds. 
Proliferative retinopathy was apparent on fundu
scopic examination. The skin of the neck and ax
illa region had thickened, black areas with nu
merous skin tags. The upper back, shoulder, and 
proximal upper extremities had firm indurated 
skin, subcutaneous tissue that did not pit with 
pressure, and diminished hair growth (Figures 1 
and 2). He was not able to abduct his arms past 90 
degrees and could rotate his neck in an arc of only 
90 degrees. 

Laboratory results were as follows: creatinine 
clearance 125 mL/min, 24-hour urine total pro
tein of 1600 mg124 h (normal: less than 100 mg/ 
24 h), and a serum creatinine of 1.2 mg/dL (nor
mal: 0.6-1.2 mg/dL). Early morning cortisol was 
9.0 f,Lg/dL (normal: 7.0-25 f,Lg/dL), thyroid-stimu
lating hormone 4.0 f,LU/mL (normal: 0.4-5.6 
~U/mL), growth hormone 1.5 ng/mL (normal: 
0-6.5 ng/mL), insulin-like growth factor 1 (IGF-l) 
96.8 ng/mL (normal: 123-463 ng/mL). Anti
bodies to the insulin receptor were not present; 
however, there were antibodies present to in
sulin. Microscopic examination of a skin biopsy 
of his back revealed thickly packed collagen 
bundles throughout the dermis with matrix 
material of glycosaminoglycans consistent with 
scleredema. 
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Figure 1. Scleredema diabeticorum affecting the patient's 
neck, back, and proximal upper extremities. The affected 
skin is indurated and thickened; hair loss is also present. 
Acanthosis nigricans is seen on the patient's neck. 

Discussion 
Scleredema diabeticorum is generally reported to 
be a rare disorder of the skin.4 There have been 
approximately 140 cases reported in the litera
ture.-M In contrast, Sattar and colleagues6 re
ported that scleredema occurred in 14 percent of 
their hospitalized diabetic population and sug
gested that earlier low estimates of prevalence 
were due to a lack in physician recognition. 
Others have suggested that the prevalence of 
scleredema diabeticorum is 2.5 percent.7 In these 
series, the affected patients were not described in 
detail, and many could have had subclinical 
scleredema, which does not conform to the exten
sive scleredema generally described in NIDDM.I-3 
This disorder usually occurs in middle-aged pa
tients with NIDDM, obesity, and microvascular 
complications of diabetes mellitus. In insulin
dependent diabetes (IDDM), changes in skin 
thickness and joint mobility have been reported 
(waxy skin syndrome) that are distinct from 
scleredema. -I It has been suggested that these 
changes in IDDM are secondary to the irrevers
ible glycosylation of collagen and subsequent in
efficiency of collagen proteolysis and removal.8 

The pathogenesis of scleredema in NIDDM is 
thus far undefined. 

We describe a patient with long-standing 
NIDDM who had scleredema diabeticorum with 
associated acanthosis nigricans. Acanthosis nigri-
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cans, confluent areas of darkened epidermal 
thickening that appear in the axillae, neck, groin, 
and intertriginous areas, is often seen in patients 
with NIDDM with considerable insulin resist
ance, obesity, or internal malignancies.') Our pa
tient had microvascular and macrovascular com
plications of diabetes mellitus and had moderate 
insulin resistance. Although our patient had a 
normal creatinine clearance, he had marked pro
teinuria. Certain diabetic patients, especially those 
with concomitant hypertension, can manifest 
proteinuria prior to a decline in glomerular filtra
tion rate. A component of his insulin resistance 
could have been due to anti-insulin antibodies, 
which were most likely initiated by his previous 
therapy with porcine and bovine insulin. There 
were no clinical or laboratory data to suggest a 
secondary cause of insulin resistance, such as cor
tisol or growth hormone excess or an occult ma
lignancy. In fact, his serum IGF -1 was low, which 
is often seen with aging. lo Because insulin is a 
growth factor for connective tissue in the patho
genesis of atherosclerosis, II it is plausible that the 
pathogenesis of scleredema in NIDDM is related 
to excessive insulin-stimulated collagen synthesis. 
Excess collagen deposition in the cutaneous tissue 
could be subjected to glycosylation, cross-linking, 
and abnormal structure formation resistant to 
collagenase degradation and removal. 12 

Although many reports of scleredema dia
beticorum have stated that this complication of 

Figure 2. Lateral view of the raised, indurated 
scleredematous tissue of the upper back and neck. 
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diabetes mellitus is innocuous,6,7 we report a case 
of scleredema that caused our patient considerable 
disability. It is likely that less severe cases of 
scleredema diabeticorum are relatively common; 
however, the type of extensive cutaneous involve
ment seen in our patient remains quite unusual. 
The association of scleredema with NIDDM and 
insulin resistance might suggest that the underly
ing cause of scleredema is related to the effects of 
hyperinsulinemia on cutaneous collagen synthesis. 
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