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ABSTRACT
Diabetes is a serious, chronic disease with a rising prevalence worldwide. Its complications are a major cause of morbidity and mortality 
and contribute substantially to health care costs. In this article the authors review the most common and sensitive skin manifestations 
that can be present on patients with diabetes and prediabetes. The prompt recognition of these frequently underestimated entities is 
extremely important as it may trigger not only an adequate metabolic evaluation but also a timely referral and appropriate treatment, 
minimizing the secondary effects of long-term diabetes and improving the prognosis of diabetic patients.
Keywords: Diabetes Complications; Diabetes Mellitus; Prediabetic State; Skin Diseases/etiology

RESUMO
A diabetes mellitus é uma doença crónica, com uma prevalência crescente a nível mundial. As complicações da diabetes são uma 
causa major de morbilidade e mortalidade, condicionando custos importantes na área da saúde. Neste artigo é efetuada uma revisão 
das manifestações cutâneas mais frequentes presentes em doentes com diabetes e pré-diabetes. O reconhecimento atempado destas 
entidades é fulcral, levando não só a uma avaliação atempada do perfil metabólico como a uma referenciação e tratamento precoces. 
Desta forma, é possível minimizar os efeitos secundários da diabetes a longo prazo, melhorando significativamente o prognóstico 
dos doentes.
Palavras-chave: Complicações da Diabetes; Diabetes Mellitus; Doenças da Pele/etiologia; Estado Pré-Diabético

INTRODUCTION
During the past decades diabetes mellitus (DM) epi-

demics escalated and became one of the most important 
worldwide health care challenges because of its associat-
ed morbidity and mortality. Epidemiological data suggest 
that type 2 diabetes mellitus is expanding at an epidemic 
rate and it has been estimated that by 2025 the number of 
patients with diabetes will reach 250 – 300 million globally.1–4

During the course of their illness, cutaneous manifesta-
tions are seen in approximately 30% of diabetics. Some of 
these manifestations are related to insulin resistance which 
may even appear before the diagnosis of DM is confirmed.3,5

The prompt recognition of skin manifestations in patients 
with prediabetes or diabetes is extremely important as it 
may trigger not only an adequate metabolic evaluation but 
also a timely referral and treatment, minimizing the second-
ary effects of long-term diabetes and improving the progno-
sis of diabetic patients. 

The objective of this article is to review the most frequent 
and specific skin manifestations of prediabetic and diabetic 
patients, which should be clearly recognized by any clinician.

Epidemiology
Worldwide, around 382 million individuals are diabetic, 

and 40% – 50% of the global population is labelled at ‘high 
risk’ (i.e., prediabetes).2

Boyle et al reported that the annual diagnosed diabetes 
incidence will increase from about 8 cases per 1000 in 2008 
to about 15 in 2050 in the United States (US). Assuming 

a low incidence and relatively high diabetes mortality, total 
diabetes prevalence is projected to increase from 14% in 
2010 to 21% of the US adult population by 2050. However, 
if the rise in diabetes incidence continues and the disease 
mortality remains low, prevalence will increase to 33% by 
2050. A middle-ground scenario projects a prevalence of 
25% to 28% by 2050.3

History
Before the discovery of insulin, diabetes was merely 

considered a disease of the carbohydrate metabolism. This 
simplistic idea was based on the fact that the main cause 
of death of diabetic patients was diabetic coma. Up to that 
time, the only therapy available for children with diabetes 
was a form of starvation diet that enabled these patients to 
gain a one- or two-year survival.6,7

With the discovery of insulin in 1921 by Banting and Best 
the scenery changed dramatically. The lifetime of a diabetic 
patient increased and death from coma became rare.6–8

I. CUTANEOUS MANIFESTATION OF VASCULAR 
ABNORMALITIES IN DIABETES MELLITUS 

The vascular abnormalities are a major cause of mor-
bidity and mortality in diabetic patients. Both large and 
small blood vessels are pathologically involved in diabetes, 
contributing to some of the most unfortunate complications, 
such as nephropathy, retinopathy and diabetic foot.9,10 

Diabetic microangiopathy is characterized by the prolif-
eration of endothelial cells, loss of pericytes and deposition 
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of periodic acid-Schiff positive material over the basement 
membrane of arterioles, capillaries and venules11. Oxidative 
stress is one of the most important causes of endothelial 
lesion, inducing leucocyte adhesion, altered coagulation 
and inflammation.11,12 Although thickening of the basal mem-
brane is consistently found in diabetic patients, this finding 
is not pathognomonic and can be found in other diseases 
such as in heart failure, myxedema, connective tissue dis-
eases and is a normal process of aging.11,13

Macroangiopathy in diabetic patients evolves through 
different phases, such as endothelial dysfunction, low ves-
sel wall elasticity and sclerosis. These changes lead to a 
deregulated cardiovascular autonomic function with loss of 
vessel wall elasticity, insufficiency of the peripheral circula-
tion and impairment of the neuronal function.14,15 Current-
ly, many studies have correlated diabetic polyneuropathy 
(DPN) with diabetic macroangiopathy, emphasizing the 
importance of vascular dysfunction, driven by metabolic 
change, as a cause of diabetic neuropathy.14,16,17

There is a clear relation between macrovascular and 
microvascular impairment in type 2 diabetes. Macrovascular 
damage together with microvascular change causes ischae-
mia and hypoxia in neural tissues because of disordered 
endothelial function, arterial stiffness, and stenosis.14,15,18

Chronic ulcers and diabetic foot
Chronic ulcers, including pressure ulcers and diabetic 

foot infections, are a major complication in diabetic patients, 
particularly in dependent elderly with altered conscious-
ness.10,19 According to the diabetic foot study of the National 
Health Insurance Claims in Taiwan, more than 94% of DM 
patients with diabetic foot had associated foot infections in 
hospital care, and the rates of lower extremity amputation 
remained persistently high.20

The prompt recognition and diagnosis of diabetic foot 
is of major importance. In the presence of critical limb 
ischaemia, or in the presence of mild to severe ischaemia, 
revascularisation of the limb should be considered. In these 
patients a multidisciplinary approach, involving a vascu-
lar surgeon, endocrinologist, rehabilitation specialist, cast 
technician, shoe technician and a podiatrist is required. 
Secondary prevention is also mandatory and after wound 
healing, education, adequate offloading and frequent foot 
examinations should be carried out.

Diabetic dermopathy
Diabetic dermopathy (DD), a cutaneous marker of dia-

betic microangiopathy, is the most common cutaneous man-
ifestation of diabetes mellitus seen more frequently in older 
patients, especially those older than 50 years, and those 
who have had DM for a longer period of time.19,21,22 This is a 
subtle clinical sign, many times dismissed by patients and 
characterized by asymptomatic brown pigmented patch-
es and macules and round or oval atrophic, depressed 
lesions over the pretibial areas. It has been proposed as 
an unfavourable association with three common diabet-
ic microangiopathic complications, namely neuropathy, 

nephropathy and retinopathy as well as coronary artery 
disease.21–23

Although treatment for the cutaneous element of DD is 
neither recommended nor effective, the presence of this 
entity should prompt aggressive intervention to detect DM, 
minimizing the development of further complications.22,24

Rubeosis facei
Rubeosis, also named rubeosis facei and rubeosis 

faciei diabeticorum is a common but often unnoticed clinical 
manifestation of DM, occurring in up to 59% of hospitalized 
patients with DM and is often a sign of suboptimal glycae-
mic control.25,26 

The underlying mechanism is suggested to be diabet-
ic microangiopathy, which results in dilatation of superficial 
veins.26,27 Therefore, these patients should be carefully eval-
uated, in order to exclude other coexisting microangiopa-
thies, such as retinopathy or nephropathy. Strict glycaemic 
control is the mainstay of treatment for this manifestation.26

Necrobiosis lipoidica 
Necrobiosis lipoidica (NL) is a chronic granulomatous 

disease of the dermis.28 It is mostly frequently seen in dia-
betic patients although it has been described in patients 
with sarcoidosis, inflammatory bowel disease, autoimmune 
thyroiditis, rheumatoid arthritis, monoclonal gammopathy, 
and otherwise healthy patients with normal glucose metab-
olism and no history of autoimmune diseases.29–31

The incidence of NL in people with diabetes is 0.3% to 
1.2%.32 It precedes a diagnosis of diabetes in up to 14% 
of patients, is diagnosed simultaneously in up to 24%, and 
appears after a diagnosis of diabetes in up to 62%.32

Although the aetiology is not clear, the most wide-
ly accepted theory is that microagiopathic changes and 
hypoxia play a significant important role in the pathogenesis 
of this disease.33–35

Lesions typically present over the pretibial area as 
well-circumscribed papules and nodules with active erythe-
matous borders that slowly coalesce into plaques (Fig. 1). 
Initially these plaques contain a central area that appears 
red-brown, but later progresses to a yellow-brown discolor-
ation. Telangiectasis can develop as a direct result of col-
lagen degeneration occurring beneath the epidermis.28,32,35

Once the diagnosis is made it is crucial to monitor the 
lesions for signs of ulceration and treat aggressively to 
decrease the potential of malignant transformation into 
squamous cell carcinoma.36,37

Currently there are several off-label treatment options 
with varying results that can be offered to patients with NL. 
From these, surgery seems to be the less favourable and 
more challenging option since NL lesions can exhibit the 
Koebner phenomenon.28,35

II. CUTANEOUS INFECTIONS IN DIABETES MELLITUS 
Amongst diabetic patients, the risk of developing various 

infections has been evaluated in an enormous amount of 
published studies.37–39 These patients also seem to have a 
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cumcised men, both areas are affected concurrently and 
the term balanoposthitis is used. The etiology of balanopo-
sthitis in diabetes is usually infectious and the commonest 
pathogen involved is Candida albicans.43

While there are several different causes of balanopos-
thitis, underlying medical conditions such as uncontrolled 
diabetes have been associated with this diagnosis.43,44 The 
genital irritation prompts patients to seek medical evalua-
tion, and at that point diabetes is diagnosed. Therefore, it is 
crucial for a clinician to recognize this entity and screen for 
diabetes in these patients and those who report “well-con-
trolled diabetes” should be screened carefully for glycaemic 
variability and hyperglycaemia.43

Treatment sometimes is challenging as it not only relies on 
a good glycemic control but there is also an increased resist-
ance of different species of Candida to various antifungal 
agents, recently documented in vitro.44 As such, management 
principles in diabetic balananoposthitis include maintaining 
perineal hygiene, correcting mechanical predisposing factors, 
achieving glycaemic control, and eradicating infection.43

Bacterial infections — Skin and soft tissue infections
Skin breakdown presented in diabetic patients provides 

an easy portal of entry for bacteria and the immune defects 
lead to an unfavourable response to the most common skin 
and soft tissue infection (SSTI) pathogens, the most fre-
quent being Staphylococcus aureus.38

Suaya et al reported that when compared to non-diabet-
ic ambulatory patients, those with DM seem to have more 
abscesses/cellulitis, decubitus ulcers, and surgical site 
infections. When looking at inpatients, the authors stated 
that patients with DM were more likely to have an SSTI-as-
sociated complication, with the highest complication rates 
for both groups among patients with decubitus ulcers.45 

When analysing the most frequently involved pathogens, 
mild infections are mostly caused by Gram-positive cocci, with 
a prevalence of Staphylococcus aureus. For moderate infec-
tions, pyogenic Gram-positive cocci as well as Gram-nega-
tive bacteria are commonly implicated pathogens. In severe 
infections the aetiology is usually polymicrobial.46

Once the clinician suspects of an underlying skin infec-
tion, the next step is to determine the aetiology with the aim 
to undertake a rational and appropriate treatment. The most 
reliable method is to obtain a specimen of material from an 
infected lesion and to perform a bacterioscopic examina-
tion and culture. This is particularly important in diabetic 
patients since the prevalence of multi-drug-resistant organ-
isms, especially methicilin-resistant Staphylococcus aureus 
is elevated and the initiation of the correct antibiotic regimen 
is critical due to their poorer clinical outcomes.38,45,46

Bacterial infections — Erythrasma
Erythrasma is a cutaneous disorder caused by a 

Gram-positive bacillus, Corynebacterium minutissimum, 
more prevalent in diabetic patients.47 It may be one of the 
early signs of type 2 DM, presenting before serum glucose 
levels become diagnostic.47

Figure 1 – Necrobiosis lipoidica: Ulcerated plaque over the pretibial 
area with active erythematous borders

higher risk of mortality when such infections occur and the 
numbers rise if concomitant cardiovascular disease is pres-
ent.39 As such, all clinicians should promptly recognize these 
infections and initiate the correct therapy as soon as possible.

Altered immune function as well as diabetic neuropathy 
and altered circulation as previously described are well-rec-
ognized risk factors for the development of skin and soft tissue 
infections (SSTI).39,40 This risk seems to be higher in patients 
with a worse metabolic control and higher HbA1c levels.38

Fungal infections — Onychomycosis and foot 
skin mycosis

As previously mentioned, diabetic foot represents one 
of the most complex and serious complications in diabetic 
patients, sometime leading to limb amputation.10,19,20 Fungal 
infections are important contributors to the severity of the 
diabetic foot.41,42

According to Papine et al, diabetic patients have a sig-
nificantly higher prevalence of both onychomycosis (53.3%) 
and foot skin mycosis (46.7%). In these patients Trichophy-
ton rubrum and Trichophyton interdigitale were the most 
frequently isolated species. They stated that previous toe 
amputation was significantly associated with both skin and 
nail mycosis.41

Although fungal foot infections have a high burden of 
morbidity in diabetic patients, they are still extremely under-
estimated. In these patients a careful mycological exami-
nation of diabetic foot and an adequate treatment, tailored 
according to the fungal species involved is mandatory.

Fungal infections — Balanoposthitis
Balanitis is an inflammation of the glans penis, while 

posthitis implies inflammation of the prepuce.43,44 In uncir-
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Initially, it is characterized by the presence of asympto-
matic erythematous patches that later may become brown-
ish in colour and appear slightly raised from the surround-
ing skin, with areas of central clearing. The lesions appear 
mostly in occluded intertriginous areas such as the axillae, 
inframammary areas, interspaces of the toes, intergluteal 
and crural folds. The differential diagnosis includes psoria-
sis, dermatophytosis, candidiasis and intertrigo, and meth-
ods for differentiating include Wood's light examination, 
bacterial and mycological cultures.47

Once the diagnosis is established, treatment should be 
promptly started. Oral, topical and/or adjunctive therapies 
are frequently used in the treatment of cutaneous erythr-
asma.47,48 Although there is no consensus on optimal treat-
ment of this disease, the use of Erythromycin 250 mg four 
times daily for 14 days seems to be the treatment of choice, 
with documented cure rates as high as 100%.47 Recently, 
Greywal et al reported a series of nine patients with erythr-
asma successfully treated with mupirocin 2% ointment dur-
ing 2 to 4 weeks.48 As such, further studies need to establish 
the role of topical monotherapy as a primary treatment alter-
native in these patients.

III. OTHER SKIN FINDINGS IN DIABETES MELLITUS
Acanthosis nigricans

Frequently underestimated, acanthosis nigricans (AN) 
is commonly associated with insulin resistance in obese 
patients and can be an early indicator of DM.49–51 Although 
it is usually related with endocrine changes, it can also be 
an adverse effect of several medications or even malignant 
neoplastic conditions.49,51

Clinically, it is characterized by thickened, dark brown, vel-
vety and papillomatous plaques, typically affecting intertrigi-
nous surfaces and neck (Fig. 2). These lesions are commonly 
asymptomatic although pruritus can sometimes be present.49

Even though there are no randomized controlled trials 
analysing treatment options in AN, multiple case reports 
suggest improvement of the skin lesions with treatment of 
its underlying condition.51

The presence of AN is definitely a good predictor of 
metabolic disorders, including diabetes.49–51 Therefore, cli-
nicians should be trained and aware of this clinical diagno-
sis as it could lead to an early recognition of an underlying 
disease, preventing its progression. 

Skin tags
Skin tags (ST), also known as acrochordons or soft 

fibromas, are the most common fibroepithelial tumours of 
the skin.52,53 Clinically they are small, soft skin tumours often 
appearing over the lateral aspects of the neck, back, axilla, 
trunk and face.1,52

In 1951 Touraine first suggested that ST were associated 
with DM and obesity.54 Currently, a positive correlation has 
been found between the total number of ST and mean fast-
ing plasma glucose. Patients with more than 30 ST are at an 
increased risk of developing diabetes, particularly females 
with ST beneath their breasts. It is important to mention that 

hypertension, hyperlipidaemia, atherosclerosis and AN also 
appear at a much higher rate in this population.52

As such, ST may represent a cutaneous sign for meta-
bolic syndrome and prediabetes or diabetes. Changing the 
life-style of these patients may have a beneficial role, which 
should be emphasized by health care professionals.

Bullosis diabeticorum
Bullosis diabeticorum (BD) or diabetic bulla is a nonin-

flammatory blistering condition of unknown aetiology that 
occurs in about 0.5% of diabetics in the USA.55 The blisters 
are usually large and asymmetrical and commonly affect 
acral and distal skin of lower extremities.55,56

The diagnosis of BD involves skin biopsies with sub-
sequent histopathologic examination and immunofluores-
cence in order to rule out other immune bullous disorders 
such as bullous pemphigoid, epidermolysis bullosa acquis-
ita, traumatic blisters, bullae due to drug reactions, insect 
bites, and bullous SLE.56–58

Although spontaneous healing without scarring fre-
quently occurs in a few weeks and the blisters should be left 
intact to serve as a sterile dressing, close monitoring for sec-
ondary bacterial infection or haemorrhage is warranted.56,58

It is worth mentioning that diabetic bulla may also appear 
in individuals with prediabetes.56 Therefore, the awareness 
of this diagnosis by clinicians is important as it may lead 
not only to an early diagnosis of diabetes but also prevent 
secondary skin infections when managing these patients. 

Granuloma annulare
Granuloma annulare (GA) is a non-infectious granu-

lomatous skin disease that can present with a wide range of 
cutaneous morphologies including localized, generalized, 
subcutaneous, macular or plaque appearance.59 Local-
ized GA is the classic and most frequent variant described 
in the literature. The lesions are commonly found on the 

Sanches MM, et al. Cutaneous manifestations of diabetes mellitus and prediabetes, Acta Med Port 2019 Jun;32(6):459–465

Figure 2 – Acanthosis nigricans: thickened, dark brown, velvety 
plaques on the posterior aspect of the neck
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dorsal aspects of hands and/or feet and are characterized 
by skin colour to erythematous papules arranged in annular 
configurations.59,60

Although the mechanism underlying development of GA 
is unknown, the study of Mempel et al describes a T cell 
response characterized by the combination of few skin-spe-
cific clones together with many nonspecific infiltrations, rep-
resenting a particular type of granuloma composition.61 

Several systemic associations with diabetes, thyroid 
disorders, lipid abnormalities, malignancy, and infection 
are described in the literature but not proven.60,61 Even 
though studies seem to have failed to report an associa-
tion between GA and diabetes, screening for diabetes is 
advised for patients with this diagnosis.62–64

Current treatment options are divided into localized 
skin-directed therapies and systemic immunomodulatory or 
immunosuppressive therapies. The selection of a treatment 
modality should be based on cutaneous morphology, dis-
ease severity, comorbidities, consideration of potential side 
effects, prior treatments and patient preference.59,60

Scleredema diabeticorum
Scleredema diabeticorum (SDA) is characterized by 

severe permanent thickening of the skin of the posteri-
or neck and upper back leading to a reduced range of 
motion.65–67 There can also be involvement of the hands and 
fingers, easily demonstrated by the ‘prayer sign’ (Fig. 3).66 
Typically, the skin thickening develops over years and pre-
sents like peau d’orange, resulting in decreased sensation 
to pain and touch in the affected areas.65–68

This entity is primarily seen in individuals with long-stand-
ing diabetes. Although the prevalence of SDA among type 2 
diabetic patients is approximately 2.5%, more than 90% of 
those with this skin condition have diabetes.67

The disease pathophysiology is still not fully understood 
but proposed mechanisms are enhancement of collagen 
synthesis by fibroblasts and a reduced degradation of colla-
gen with consequent reduction of skin elasticity.69

The early recognition of this rare disorder is important 
as it can cause a significant impairment of joint mobility over 
the years. Despite multiple therapy modalities described in 
the literature, SDA remains a difficult and resistant disease 
to treat.69–71

Eruptive xanthomas
Eruptive cutaneous xanthomas develop as a result of 

rapid intracellular and dermal deposition of lipids and are 
a major sign of hypertriglyceridemia.72 Clinically they are 
characterized by a sudden eruption of multiple erythema-
tous-yellow dome-shaped papules, typically on the extensor 
surfaces of the extremities, buttocks, and hands.73 Severe 
hypertriglyceridemia can be caused by primary genetic 
mutations, secondary chronic diseases, or a combination of 
both. Uncontrolled diabetes mellitus is a well-documented 
risk factor.73

The treatment of eruptive xanthomas depends merely 
on the treatment of the primary disease. Systemic agents 

to treat hyperlipidemia may ameliorate cutaneous lesions. 
When there is no response to medical treatment, more inva-
sive approaches may be needed, such as surgery, laser or 
cryosurgery.73

It is imperative that physicians are aware and recognize 
eruptive cutaneous xanthomas, as they are a reliable sign 
of severe hypertriglyceridemia, which contributes to the bur-
den of cardiovascular disease and to the potentially fatal 
complications of acute pancreatitis.72,73

CONCLUSION
Diabetes mellitus is a widespread endocrine disease 

with severe impact on health care worldwide. Although fre-
quently underestimated, the prompt diagnosis of skin mani-
festations related to the underlying mechanisms of a predia-
betic or a diabetic state can have major clinical implications. 

The correct diagnosis of these entities not only poses 
a diagnostic challenge to the clinician but also has a direct 
impact on treatment approaches, minimizing future comor-
bidities and complications which may involve other organs 
or systems. 

The description and management of other dermatoses 
known to be associated with an increased incidence of 
diabetes, such as vitiligo, acquired perforating dermatoses, 
and lichen planus, or with an association with diabetes, such 
as psoriasis and diffuse alopecia as well as the drug reactions 
to anti-diabetic therapies are beyond the scope of this article.
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Figure 3 – Prayer sign: Hand stiffness resulting from flexion con-
tractures of the fingers and thickened, tight, waxy skin
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