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Diabetes mellitus is a morbid and costly condition 
that carries a high burden of disease for patients 
and society as a whole. In dermatology, a great 
number of skin findings have been associated 
with diabetes, some demonstrating a stronger 
connection than others. Importantly, several cuta-
neous findings have systemic implications in 
patients with diabetes that should prompt the der-
matologist to evaluate the conditions accordingly 
and, if necessary, communicate with the patient’s 
primary care physician and other specialists. This 
column will explore some of the skin conditions 
associated with diabetes, examine the strengths 
of these associations, and discuss some potential 
underlying pathophysiologic mechanisms to pro-
vide dermatology residents with a proper frame-
work for approaching patients with diabetes.

Cutis. 2014;94:E21-E26.

Diabetes mellitus is a morbid and costly condi-
tion that carries a high burden of disease for 
patients (both with and without a diagnosis) 

and for society as a whole. The economic burden of 
diabetes in the United States recently was estimated 
at nearly $250 billion annually,1 and this number 
continues to rise. The cutaneous manifestations of 
diabetes are diverse and far-reaching, ranging from 
benign cosmetic concerns to severe dermatologic 
conditions. Given the wide range of etiology for 

diabetes mellitus and its existence on a spectrum 
of severity, it is perhaps not surprising that some of 
these entities are the subject of debate (vis-à-vis the 
strength of association between these skin condi-
tions and diabetes) and can manifest in different 
forms. However, it is clear that the cutaneous mani-
festations of diabetes are equally as important to 
consider and manage as the systemic complications 
of the disease. In analyzing associations with diabe-
tes, it is important to note that given such a high 
incidence of diabetes among the general population 
and its close association with other disease states, 
such as the metabolic syndrome, studies aimed at 
determining direct relationships to this entity must 
be well controlled for confounding factors, which 
may not even always be possible. Regardless, it 
is important for dermatologists and dermatology 
residents to recognize and understand the protean 
cutaneous manifestations of diabetes mellitus, and 
this column will explore skin findings that are 
characteristic of diabetes (Table 1) as well as other 
dermatoses with a reported but less clear association 
with diabetes (Table 2). 

Skin Findings Characteristic of Diabetes
Diabetic Thick Skin—The association between 
diabetes and thick skin is well described as either a 
mobility-limiting affliction of the joints of the hands 
(cheiroarthropathy) or as an asymptomatic thicken-
ing of the skin. It has been estimated that 8% to 
36% of patients with insulin-dependent diabetes 
develop some form of skin thickening2; one series 
also found this association to be true for patients with 
non–insulin-dependent diabetes mellitus (NIDDM).3 
Skin thickening is readily observable on clinical  
presentation or ultrasonography, with increas-
ing thickness in many cases associated with long-
term disease progression. This increasing thickness 
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was shown histopathologically to be a direct result  
of activated fibroblasts and increased collagen  
polymerization, with some similar features to progres-
sive systemic sclerosis.4 Interestingly, even clinically 
normal skin showed some degree of fibroblast activa-
tion in diabetic patients, but collagen fibers in each 
case were smaller in diameter than those found in 
progressive systemic sclerosis. This finding clearly 
has implications on quality of life, as a lack of hand 
mobility due to the cheiroarthropathy can be severely 
disabling. Underlining the need for strict glycemic 
control, it has been suggested that tight control 
of blood sugar levels can lead to improvement in  
diabetic thick skin; however, reports of improvement 
are based on a small sample population.5 Huntley 
papules are localized to areas on the dorsum of the 
hands overlying the joints, demonstrating hyperkera-
tosis and enlarged dermal papillae.6 They also can be 
found in a minority of patients without diabetes. 

Interestingly, diabetic thick skin also has been associ-
ated with neurologic disorders in diabetes.7 Diabetic 
thick skin was found to be significantly (P.05) 
correlated with diabetic neuropathy, independent of 
duration of diabetes, age, or glycosylated hemoglobin 
levels, though no causal or etiologic link between 
these entities has been proven. 

Yellow Nails—Nail changes are well described in 
diabetes, ranging from periungual telangiectases to 
complications from infections, such as paronychia; 
however, a well-recognized finding, especially in 
elderly diabetic patients, is a characteristic yellowing 
of the nails, reported to affect up to 40% of patients 
with diabetes.8 The mechanism behind it likely 
includes accumulation of glycation end products, 
which also has been thought to lead to yellowing of 
the skin, and vascular impairment.9 These nails tend 
to exhibit slow growth, likely resulting from a nail 
matrix that is poorly supplied with blood, and also 
can be more curved than normal with longitudinal 
ridges (onychorrhexis).10 It is important, however, 
not to attribute yellow nails to diabetes without 
considering other causes of yellow nails, such as 
onychomycosis, yellow nail syndrome, and yellow 
nails associated with lymphedema or respiratory tract 
disease (eg, pleural effusion, bronchiectasis).11

Diabetic Dermopathy—Colloquially known as shin 
spots, diabetic dermopathy is perhaps the most com-
mon skin finding in this patient population, though 
it also can occur in up to 1 in 5 individuals without 
diabetes.12 Although it is very common, it is not a 
condition that should be overlooked, as numerous 
studies have shown an increase in microangiopathic 
complications such as retinopathy in patients with 
diabetic dermopathy.13,14 Although follow-up studies 
may be necessary to fully characterize the relation-
ship between shin spots and diabetes, it certainly 
is reasonable to be more wary of diabetic patients 
presenting with many shin spots, as the general con-
sensus is that these areas represent postinflammatory 
hyperpigmentation and cutaneous atrophy in the 
setting of poor vascular supply, which should prompt 
analysis of other areas that might be affected by poor 
vasculature, such as an ophthalmologic examination. 
Antecedent and perhaps unnoticed trauma has been 
implicated given a possible underlying neuropathy, 
but this theory has not been supported by studies. 

Bullosis Diabeticorum—Bullosis diabeticorum is a 
rare but well-described occurrence of self-resolving, 
nonscarring blisters that arise on the extremities  
of diabetic patients. This entity should be distin-
guished from other primary autoimmune blistering 
disorders and from simple mechanobullous lesions. 
Several types of bullosis diabeticorum have been 
described, with the most classic form showing an 

Acanthosis nigricans

Bullosis diabeticorum

Diabetic dermopathy

Diabetic thick skin

Necrobiosis lipoidica (diabeticorum)

Scleredema

Yellow nails

Table 1. 

Characteristic Skin Findings  
of Diabetes Mellitus

Acquired perforating dermatosis

Eruptive xanthomas

Granuloma annulare

Lichen planus

Psoriasis

Vitiligo

Table 2. 

Dermatoses Associated With  
Diabetes Mellitus
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intraepidermal cleavage plane.15 These lesions tend 
to resolve in weeks but can be recurrent. The loca-
tion of the pathology underlines its nonscarring 
nature, though similar lesions have been reported 
showing a cleavage plane in the lamina lucida of 
the dermoepidermal junction, which underlines the 
confusion in the literature surrounding diabetic bul-
lae.16 Some may even use this term interchange-
ably with trauma or friction-induced blisters, which 
diabetics may be prone to develop due to peripheral 
neuropathy. Confounding reports have stated there 
is a correlation between bullosis diabeticorum and  
neuropathy as well as the acral location of these  
blisters. Although many authors cite the incidence of 
bullosis diabeticorum being 0.5%,17 no population-
based studies have confirmed this figure and some have  
speculated that the actual incidence is higher.18 In 
the end, the term bullosis diabeticorum is probably best 
reserved for a rapidly appearing blister on the extremi-
ties of diabetic patients with at most minimal trauma,  
with a lesion containing sterile fluid and negative 
immunofluorescence. The mechanism for these blis-
ters is thought to be microangiopathy, with scant 
blood supply to the skin causing it to be more prone to 
acantholysis and blister formation.19 This theory was 
reinforced in a study showing a reduced threshold for 
suction blister formation in diabetic patients.20 Care 
should be taken to prevent secondary infections at 
these sites.

Acanthosis Nigricans—Acanthosis nigricans, which 
consists of dark brown plaques in the flexural areas, 
especially the posterior neck and axillae, is a common 
finding in diabetic patients and is no doubt familiar 
to clinicians. The pathophysiology of these lesions 
has been well studied and is a prototype for the effects 
of insulin resistance in the skin. In this model, high 
concentrations of insulin binding to insulinlike growth 
factor receptor in the skin stimulate keratinocyte 
proliferation,21 leading to the clinical appearance and 
the histologic finding of hyperkeratosis and papillo-
matosis, which in turn is responsible for the observed 
hyperpigmentation. It is an important finding, espe-
cially in those without a known history of diabetes, 
as it can also signal an underlying endocrinopathy  
(eg, Cushing syndrome, acromegaly, polycystic ovary 
syndrome) or malignancy (ie, adenocarcinoma of the 
gastrointestinal tract). Several distinct mechanisms 
of insulin resistance have been described, including 
insulin resistance due to receptor defects, such as those 
seen with insulin resistance in NIDDM; autoimmune 
processes; and postreceptor defects in insulin action.22 
Keratolytics and topical retinoids have been used to 
ameliorate the appearance of these lesions.

Necrobiosis Lipoidica (Diabeticorum)—Necrobiosis 
lipoidica diabeticorum was first described by Urback23 

in 1932, but reports of similar lesions were described 
in nondiabetic patients soon after. The dermatologic 
community has since come to realize that perhaps a 
more accurate nomenclature is necrobiosis lipoidica to 
fully encompass this entity. Clinically, lesions appear 
as erythematous papules and plaques that expand 
into a larger well-circumscribed plaque with a waxy 
yellowish atrophic center, often with telangiectases, 
and usually presenting in the pretibial area. Lesions 
can become ulcerated in up to one-third of cases. 
Necrobiosis lipoidica also is defined by characteristic 
histologic findings, including important features such 
as palisaded granulomas arranged in a tierlike fash-
ion, necrotizing vasculitis, collagen degradation, and 
panniculitis. Necrobiosis lipoidica is still relatively 
rare, developing in approximately 0.3% of patients 
with diabetes,24 though its relationship with insulin 
resistance and diabetes is strong. Approximately 
two-thirds of patients with necrobiosis lipoidica have 
diabetes and an even higher number go on to develop 
diabetes or have a positive family history of diabetes. 

Although these figures are interesting, the data 
are nearly a half-century-old, and it is unclear if 
these findings still hold true today. The etiology of  
necrobiosis lipoidica also remains elusive, with  
theories focusing on the role of microangiopathy, 
immunoglobulin deposition leading to vasculitis, 
structural abnormalities in collagen or fibroblasts, and 
trauma; however, the true nature of this condition 
is likely some combination of these factors.25 These 
lesions are difficult to treat, especially at an advanced 
stage. Management with topical steroids to limit the 
inflammatory progression of the lesions is the main-
stay of therapy.

Scleredema—Scleredema adultorum (Buschke 
disease) refers to indurated plaques over the poste-
rior neck and upper back. It is usually thought of as  
3 distinct forms. The form that is known to occur 
in diabetic patients is sometimes referred to as  
scleredema diabeticorum; the other 2 occur as postin-
fectious, usually Streptococcus, or malignancy-related 
forms. The prevalence of scleredema diabetico-
rum among diabetic individuals most frequently is 
reported as 2.5%26; however, it is worth noting that 
other estimates have been as high as 14%.27 Although 
there has been some correlation between poorly  
controlled NIDDM, treatment and tight glucose con-
trol does not seem to readily resolve these lesions with 
only few conflicting case studies serving as evidence 
for and against this premise.28-30 The lesions often 
are recalcitrant toward a wide variety of treatment 
approaches. Histopathologic analysis generally reveals 
a thickened dermis with large collagen bundles,  
with clear spaces between the collagen representing 
mucin and increased numbers of mast cells. Proposed 
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mechanisms include stimulation of collagen synthe-
sis by fibroblasts and retarded collagen degradation, 
likely due to excess glucose.31

Dermatoses Demonstrating an Association 
With Diabetes
Granuloma Annulare—Granuloma annulare (GA) 
is a dermatologic condition existing in numerous 
forms. The generalized form has been suggested to 
have some association with diabetes. The lesions 
of GA are classically round, flesh-colored to ery-
thematous papules arising in the dermis that may 
start on the dorsal extremities where the local-
ized form typically presents, though larger annular 
plaques or patches may exist in the generalized 
form. Histologically, GA has a characteristic granu-
lomatous infiltrate and palisaded granulomatous 
dermatitis, depending on the stage of the evolution. 
Many studies dating back to the mid-20th century 
have attempted to elucidate a link between GA and 
diabetes, with numerous reports showing conflicting 
results across their study populations.32-36 This issue 
is further muddled by links between generalized GA 
and a host of other diseases, such as malignancy, 
thyroid disease, hepatitis, and human immunode-
ficiency virus infection. The usual course of GA  
is spontaneous resolution, including a peculiar  
phenomenon noted in the literature whereby biopsy 
of one of the lesions led to clearance of other lesions 
on the body.37 However, the generalized form may be 
more difficult to treat, with therapeutic approaches 
including topical steroids, light therapy, and  
systemic immunomodulators.

Lichen Planus—A recent small population study in 
Turkey demonstrated a strong relationship between 
lichen planus and abnormal glucose tolerance. In 
this study of 30 patients with lichen planus, approxi-
mately half (14/30) had abnormal glucose metabolism 
and a quarter (8/30) had known diabetes, but larger 
studies are needed to clarify this relationship.38 Prior 
to this report, a link between oral lichen planus and 
diabetes had been shown in larger case series.39,40 
Clinically, one may see white plaques with a charac-
teristic lacy reticular pattern in the mouth. At other 
cutaneous sites, lichen planus generally appears as 
pruritic, purple, flat-topped polygonal papules. The 
clinical finding of lichen planus also is linked with 
many other disease states, most notably hepatitis C 
virus, but also thymoma, liver disease, and inflamma-
tory bowel disease, among other associations.41

Vitiligo—As an autoimmune entity, it stands to 
reason that vitiligo may be seen more commonly 
associated with insulin-dependent diabetes, which 
has been shown to hold true in one study, while no 
association was found between later-onset NIDDM 

and vitiligo.42 Given the nonspecific nature of this 
association and the relatively common presentation 
of vitiligo, no special consideration is likely needed 
when examining a patient with vitiligo, but its  
presence should remind the clinician that these auto-
immune entities tend to travel together.

Acquired Perforating Dermatosis—Although 
the classic presentation of acquired perforating  
dermatosis (Kyrle disease) is linked to renal failure,  
diabetes also has been connected to its presentation. 
Extremely rare outside of the setting of chronic renal 
failure, acquired perforating dermatosis occurs in up 
to 10% of dialysis patients.43,44 It is characterized 
by papules with a central keratin plug, represent-
ing transepidermal elimination of keratin, collagen, 
and other cellular material; its etiology has not been  
elucidated. The connection between acquired  
perforating dermatosis and diabetes is not completely 
clear; it would seem that renal failure is a prerequisite 
for its presentation. A large proportion of renal failure 
necessitating hemodialysis occurs in patients with 
diabetic nephropathy, which may explain the coinci-
dence of diabetes, renal failure, and acquired perforat-
ing dermatosis.45 The presentation of this cutaneous 
finding should not, however, affect treatment of the 
underlying conditions. Symptom relief in the form of 
topical steroids can be used as a first-line treatment of 
these often pruritic lesions.

Eruptive Xanthomas—The link between diabetes 
and eruptive xanthomas seems to be a rather tenuous 
one, hinging on the fact that many diabetic patients 
have abnormalities in carbohydrate and lipid metabo-
lism. A central feature of eruptive xanthomas is an 
elevation in triglycerides, which can occur in dia-
betes. Indeed, it has been estimated that only 0.1% 
of diabetics will develop eruptive xanthomas,46 and 
its main importance may be to prompt the physician 
to treat the hypertriglyceridemia and consider other 
concerning possibilities such as acute pancreatitis.

Psoriasis—Psoriasis is a common dermatologic 
condition that has been shown to have a far-reaching 
impact both on patients’ quality of life and cardio-
vascular risk profiles. Data have emerged linking 
psoriasis with diabetes as an independent risk factor47; 
although this retrospective study had its limitations, 
it certainly is interesting to note that patients with 
psoriasis may have an increased risk for developing 
diabetes. Perhaps more importantly, though, this 
study also implied that patients with severe psoriasis 
may present with diabetes that is more difficult to 
control, evidenced by increased treatment with sys-
temic therapies as opposed to milder forms of inter-
vention such as diet control.47 There almost certainly 
are other confounding factors and further studies 
would serve to reveal the strength of this association, 
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but it is certainly an intriguing concept. Echoing 
these findings, a more recent nationwide study from 
Denmark demonstrated that psoriasis is associated 
with increased incidence of new-onset diabetes, 
adjusting for numerous confounding factors.48 The 
relationship between psoriasis and diabetes is worth 
noting as evidence continues to emerge.

Conclusion
Given the diverse cutaneous manifestations 
of diabetes, it is important to distinguish those 
that are directly related to diabetes from those 
that suggest there may be another underlying pro-
cess. For example, a new patient presenting to  
a primary care physician with acanthosis nigri-
cans and yellow nails should immediately trigger  
a test for a hemoglobin A1c (glycated hemoglobin) 
level to investigate for diabetes; however, clinicians  
also should be wary of patients with acanthosis  
nigricans who report early satiety, as this asso- 
ciation may be a sign of underlying malignancy.  
Conversely, the presence of yellow nails in a patient  
with chronic diabetes should not be ignored. 
The physician should consider onychomyco-
sis and query the patient about possible respi-
ratory symptoms. In the case of a multisystem 
disease such as diabetes, it may be challenging  
to reconcile seemingly disparate skin findings,  
but having a framework to approach the cutaneous  
manifestations of diabetes can help to  
properly identify and treat an individual  
patient’s afflictions.
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