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ABSTRACT

Diabetes is a chronic metabolic disease characterised by high glucose levels and altered carbohydrate and lipid metabolism,
affecting an increasing number of people worldwide. Spain ranks fifth among European countries with the highest incidence
of diabetes. Hyperglycaemia causes damage to numerous cell types, including keratinocytes and fibroblasts in the skin.
Dermatological manifestations appear in more than 30% of cases of diabetes at the onset of the disease and in up to 100%
during the course of the disease. This makes skin examination of patients particularly important, as early treatment of diabetes
can slow the progression of the disease and improve its prognosis. In addition, some dermatological changes may alert us to
suboptimal metabolic control of previously known diabetes.

Some lesions are associated with insulin resistance, others are due to fungal or bacterial infections, there are also alterations
due to diabetes itself or to chronic complications of diabetes; finally, there are lesions due to pharmacological treatment of
the disease and to devices such as insulin infusion pumps and sensors for interstitial glucose measurement. Knowing and
recognising dermatological changes is therefore essential in our daily work, because they guide us towards a better management
of the disease and its causes.
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RESUMEN

La diabetes es una enfermedad metabdlica crénica caracterizada por niveles altos de glucosa y un metabolismo alterado de los
carbohidratos y de los lipidos, que afecta a un niimero creciente de personas en todo el mundo. Espafia ocupa el quinto lugar
entre los pafses europeos con mayor incidencia de diabetes. La hiperglucemia provoca dafios a numerosos tipos celulares, entre
los que se encuentran los queratinocitos y los fibroblastos presentes en la piel. Las manifestaciones dermatolégicas aparecen en
mds del 30% de los casos de diabetes al inicio de la enfermedad y hasta en el 100% durante el transcurso de la misma. Ello hace
especialmente importante la exploracién de la piel de los pacientes, ya que el tratamiento precoz de la diabetes puede enlentecer
la progresion de esta y mejorar su prondstico. Ademds, algunas alteraciones dermatoldgicas nos pueden alertar de un subdptimo
control metabdlico de una diabetes previamente conocida.

Hay lesiones que estdn asociadas a la insulinorresistencia, otras son debidas a infecciones fingicas o bacterianas; también existen
alteraciones debidas a la diabetes en si misma o a complicaciones crénicas de esta; finalmente hay lesiones debidas al tratamiento
farmacolégico de la enfermedad y a dispositivos como las bombas de infusién de insulina y los sensores para la medicién de la
glucosa intersticial. Conocer y reconocer las alteraciones dermatoldgicas es, por tanto, esencial en nuestro trabajo diario, porque
nos orientan hacia un mejor manejo de la enfermedad y de las causas que la producen.

Palabras clave: dermatopatias metabdlicas; dermatologia; manifestaciones cutineas; diabetes mellitus; complicaciones de la dia-
betes; prisiones.

Text received: 25/06/2025 Text accepted: 12/12/2025

67 Rev Esp Sanid Penit. 2026;28(2):67-75
dot: 10.18176/resp.00126



Soffa Victoria Casado-Hoces, Delia Gonzélez-Tejedor, Rebeca Martin-Velasco.

Dermatological lesions in diabetes.

INTRODUCTION

According to data by the International Diabetes
Federation (IDF), 65.6 million people were affected
by diabetes in Europe in 2024 and it is estimated that
there will be a 10% increase in this figure over the
next 25 years!. Spain occupies fifth place amongst
European countries with the highest incidence of
diabetes, with a percentage of 9.7%!.

According to Vera-Remartinez, the prevalence of
diabetes in prisons stood at 5.3% in 20147, and this
percentage may well have increased given the upward
trend in diabetes incidence.

Diabetes mellitus (DM) is a heterogenous group of
disorders characterised by high levels of blood glucose
and a metabolism affected by carbohydrates and lipids®.
It is classified into type 1 diabetes, type 2 diabetes,
monogenic diabetes, diabetes induced by medication or
diseases of the exocrine pancreas and gestational diabetes*.
Type 2 diabetes is responsible for more than 80% of
cases>. Insulin resistance is defined as a diminished
response by tissues to normal concentrations of insulin
and is one of the key factors in the physiopathology of
type 2 diabetes. This particular problem may be present
for several years before it is diagnosed®.

The hyperglycaemia produced in diabetes
damages many cell types, including the endothelial,

neuronal and renal cells, although it also affects the
keratinocytes and fibroblasts present in the epidermis
and dermis’.

The skin is the body’s largest organ and
functions as a metabolically active biological barrier
that separates internal homeostasis from the external
surroundings. It is exposed to constant variations
caused by solar radiation, mechanical energy,
humidity and chemical and/or biological changes’.
Physical examination of the skin makes it possible
to identify changes linked to dysfunctions in other
endocrinal organs such as the pituitary gland,
thyroids, parathyroids, thymus, adrenal glands,
pancreas and gonads®.

More than30% of people who suffer from diabetes
present symptoms of skin disorders at the onset of
diabetes, and up to 100% present similar symptoms
over the course of the disease’. Recognising such
symptoms is vitally important, as early treatment can
slow down the progression of diabetes and improve
prognosis'®. Furthermore, some skin conditions
can alert physicians to the likelihood of suboptimal
metabolic control of an already diagnosed diabetes!®.

The aim of this article is to describe the clinical
characteristics and physiopathology of skin lesions
associated with diabetes, following a classification
according to their aetiology (Table 1).

Table 1. Classification of dermatological lesions in diabetes according to aetiology.

Insulin . . . . Skin Dermatosis associated
: Skin symptoms associated with complications . . ok .
resistance infections with diabetes mellitus

Diabetic Diabetic Diabetic
microangiopathy macroangiopathy neuropathy
Acanthosis Diabetic S Fungal Xerosis and thickening
nigricans dermopathy Onychodystrophy  Diabetic foot infections of the skin
Weak, shiny skin Pruritus
Cold skin Eruptive xanthomas
Rubeosis - .
facici Alopecia in legs Psoriasis
Vitiligo
Androgenetic Plgrnent.ed Pallid skin when Scleredema
: purpuric " S
alopecia d . raising legs diabeticorum
ermatosis
Granuloma annulare
Ischemic ulcers Necrobiosis lipoidica
Yellow skin and nails
Lichen planus
Acrochordons  Diabetic bulla .Bacte'rlal Reactive pefor'atmg
infections collagenosis

Reactions to treatment

Note. Adapted from: Crizén-Diaz DP et al.b.
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PHYSIOPATHOLOGY

Diabetes affects the skin through a variety of
mechanisms, two of which, hyperglycaemia and
advanced glycation end products (AGE), have been
described in considerable detail'l. High glycaemia
levels have a major impact on skin homeostasis,
inhibiting both the proliferation and migration of
keratinocytes and protein biosynthesis, leading to
endothelial cell apoptosis, reducing nitric oxide
synthesis and altering phagocytosis and chemotaxis
of different cells. Besides this direct damage,
hyperglycaemia also leads to the formation of AGE
in proteins, lipids and nucleic acids!!.

These products cause the formation of reactive
oxygen species and stop them from being eliminated,
which in turn causes oxidative stress. They also lead
to the production of pro-inflammatory cytokines!!.
AGESs change the properties of collagen, reducing
its flexibility and solubility. They participate in
skin ageing, the development of fibrosis and in
the immunosuppression related to diabetes. These
immunological changes affect wound cicatrisation,
mainly due to dysfunctions of leukocytes and growth
factors!!. The effects of diabetes on skin hydration
include reduced activity of the sebaceous glands and
an imbalance in the composition of the lipids in the
corneal layer, caused by reduced levels of free fatty
acids?®.

SKIN DISEASES ASSOCIATED WITH
INSULIN RESISTANCE

Acanthosis nigricans

Acanthosis nigricans (Figure 1) presents as
velvety hyperpigmented and hyperkeratotic plaques
in the folds of the neck, armpits and groin®2. It
appears in a range of endocrinal disorders such as
diabetes, obesity, acromegalia, Cushing’s syndrome,
thyroid dysfunction and polycystic ovary syndrome’.
It may also appear in malignant processes such as
gastric cancer!>!*. Treatment in cases where diabetes
is present includes general measures for weight loss,
increased physical activity and an adequate diet!>!*.

Acrochordons or skin tags

Acrochordons (Figure 1) are asymptomatic,
benign, peduncular skin lesions of a natural or
pigmented colour, which are usually located in the
eyelids, neck, armpits and other skin folds'2. A
slightly higher percentage of women present with this
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Figure 1. Acanthosis nigricans and acrochordons on armpit.

condition than men, and prevalence increases with
age!®. Keratolytic treatments are not effective and
even when they are eliminated, they reappear over
time. If the lesion is a large one or causes discomfort
due to irritation, they can be extirpated .

Androgenetic alopecia

Androgenetic alopecia affects both men and
women. In the case of men, the hair loss commences
with a receding front hairline and diffuse loss on the
vertex, to form a horseshoe or Hippocratic hairline®.
Hair loss in women takes the form of diffuse thinning
and does not affect the hairline. Although women’s
hair loss may be considerable, it rarely reaches a point
of complete baldness'.

LESIONS CAUSED BY DIABETIC
MICROANGIOPATHY

Diabetic dermopathy

Diabetic dermopathy (Figure 2) is characterised
by the appearance of blemishes that are usually
atrophic, hyperpigmented and oval or round. They
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are bilaterally but not symmetrically distributed,
without scaling or scabbing on the surface. They
normally appear in the pretibial regions, and may
occasionally extend to the thighs, forearms, trunk and
hypogastrium®’. They are regarded as a clinical sign
of chronic complications in diabetes.

Rubeosis faciei

A persistent erythema that affects the face
and neck as a result of loss of vascular tone. The
recommendation when evaluating these patients is
to seek other microangiopathies such as retinopathy
and nephropathy. Treatment includes strict glucose
control, and not consuming alcohol, caffeine or other
vasodilators®.

Bullosis diabeticorum

Diabetic bulla affects patients with long-term
diabetes, microvascular complications and poor
metabolic control®. The clinical signs of this condition
are taut, painless blisters with no surrounding
erythema or itching. They appear suddenly and
spontaneously in the acral regions, especially the legs

Figure 2. Diabetic dermopathy on lower extremities.
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and feet®; and are often bilateral, asymmetrical and
disappear rapidly without leaving any scars®.

Pigmented purpuric dermatosis

This condition appears in about 50% of cases of
diabetic dermopathy?®.

It consists of a heterogenous group of skin
disorders that cause orange or brown patches speckled
with cayenne pepper spots, distributed mainly in the
pretibial region of the lower extremities. They may
occasionally affect the ankles and back of the feet™.
They are caused by extravasation of the erythrocytes
to the superficial venous plexus'®. They frequently
appear in elderly persons suffering from diabetes who
present congestive heart failure with oedemas in the
lower extremities'®. This condition is not regarded as
a marker for diabetes if there are no signs of diabetic
dermopathy!®.

LESIONS CAUSED BY MACROANGIOPATHY

Diabetes increases the risk of peripheral arterial
disease by two to four times'. This condition is
characterised by reduced posterior arterial blood flow
to the aortic arch as a secondary feature of an intrinsic
or extrinsic obstructive mechanism, mainly caused
by atherosclerosis, due to an abnormal accumulation
of lipoprotein particles and fibrous tissue between
intimal and muscle layers of the arterial wall®.

Atherosclerotic changes present in the lower
extremities with symptoms such as skin atrophy, hair
loss in the legs and feet, cold feet, onychodystrophy
and pallid skin when the legs are raised. Ischemic
ulcers may also appear, generally on the toes, when
the reduced blood flow reaches a critical stage®.

SKIN INFECTIONS

The susceptibility of diabetes patients to severe,
recurrent and atypical infections is a well-known
fact’. The incidence of skin infections is greater if
metabolic control is deficient and when there are
diabetes complications®. Altered microcirculation,
peripheral  neuropathy, vasculopathy, altered
functions of the skin barrier, acid-base disorders and
an affected immune response are all factors that make
diabetics vulnerable to infections’.

Recurrent mycoses such as tinea corporis,
onychomycosis and vulvovaginal or balanopreputial
candidiasis are signs that should alert health
professionals to the possibility of diabetes!*2!.
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Bacterial infections such as impetigo, erythrasma,
abscesses, folliculitis and cellulitis, generally caused
by Staphylococcus anreus or beta-haemolytic group A

streptococcus may also be a first sign of the disease!**.

LESIONS CAUSED BY NEUROPATHY

Motor neuropathy in the lower nerves includes
an imbalance between the flexor and extensor
muscles, displacement of the adipose tissue pads and
subluxation of the bones of the feet. Typical symptoms
of sensory neuropathy in patients with diabetes
include paraesthesia with reduced sensitivity to pain
and temperature, along with burning sensations
in the legs, especially at night* Motor and sensory
neuropathy combined with mechanical factors and
microangiopathy play an important role in the onset
and development of diabetic foot’.

A neuropathic ulcer originates at the points of
greatest pressure, starting with hyperkeratosis that
subsequently becomes a painless ulcer that is almost
always circular. It is very difficult to cicatrise and
often becomes chronic with frequent infections,
and in serious cases may form deep abscesses and

%20 Prevention of diabetic foot includes

osteomielitis
regular exploration of the feet, assessing the presence
of callouses and ulcers, sensitivity to pressure and
vibration and the presence of peripheral arterial

disease??.

DERMATOPATHY ASSOCIATED WITH
DIABETES MELLITUS

Xerosis and thickening of the skin

Xerosis or dryness of the skin is a very common
complaint amongst people with diabetes, and is one
of the earliest signs of the disease. Another notable
feature is desquamation, reduced elasticity and
thickening of the skin'®. The latter condition is caused
by the activation of fibroblasts and increased collagen
polymerization®.

The hands and feet are the locations where benign
skin thickening associated with limited joint mobility
syndrome are likely to occur. This condition can
become extremely disabling!”. Methods to control
xerosis include emollient creams®. Strict glucose
control also appears to improve the skin thickening
associated with diabetes®.
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Pruritus

Generalised pruritus is often present in patients
with diabetes, and in some cases is associated with dry
skin. Another factor that plays a part in the presence
of pruritus is neuropathy, since dysfunctional
sympathetic nerves can affect thermoregulation and
cause hipohydrosis®?°.

Pruritus of the trunk is regarded as a symptom
of neuropathy in diabetic patients, while pruritus of
the scalp may be one of the first symptoms of the
disease in geriatric patients®. Pruritus may sometimes
be associated with concomitant autoimmune diseases,
drug reactions and opportunistic infections®?!.
Severe itching may cause cycles of itching-scratching
that should be avoided, as the trauma caused in the
affected areas may act as a point of entry for infectious
agents®’. The use of emollient creams improves xerosis
and therefore helps to relieve the associated pruritus®.

Eruptive xanthomas

Eruptive xanthomatosis associated with diabetes
is especially common when there are high triglyceride
levels resulting from poor metabolic control. They
may appear as yellow dome-shaped papules of 1-2
mm with an erythematic base and are mainly located
in the extensor surfaces of the extremities and the
hips® (Figure 3). Eruptive xanthomas tend to be
resolved when carbohydrate and lipid metabolism is
controlled®.

Psoriasis

Psoriasis is a chronic inflammatory disease with a
variable impact on the skin that can range from a few
plaques to extensive areas with many lesions. When
over 10% of the body’s surface area is affected, it may
be associated with psoriatic arthritis and metabolic
syndrome®. A generally held belief is that patients
with severe psoriasis are twice as likely to develop
diabetes in comparison to the general population®!°.

Vitiligo

Vitiligo is a chronic autoimmune disease that
causes areas of the skin to lose colour. It may be
associated with type 1 diabetes, as it is more common
amongst type 1 diabetics than in persons with type 2
diabetes or the general population. It appears in the
form of clearly defined patches without pigment or
colour. There may be some degree of symmetry in the
location of the patches, which generally predominate

around the natural orifices, on the back of the hands,
wrists, forearms, flexion creases, extensor regions,
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Figure 3. Eruptive xanthomas on elbow.

thorax and abdomen?®1°.

Scleredema diabeticorum

This condition is characterised by a thickening of
the reticular dermis that affects the neck, shoulders
and back and occasionally extends to the face, chest,
arms and abdomen. The affected skin becomes
hard, thick, red in colour, with the texture of orange
peel’. It is not easy to identify in many cases during
examination, and the hardened area needs to be
palpated to establish that it exists®. Treatment includes
immunosuppressive agents, systemic and intralesional
corticoids, colchicine, pentoxifylline, radiotherapy
and phototherapy with ultraviolet light (UVA)&.

Granuloma annulare

Granuloma annulare (Figure 4) is characterised by
alarge number of red or pink papules and patches that
are generally distributed symmetrically on the lower
extremities, backs of the hands and feet and areas of
the trunk that are exposed to the sun. The lesions
gradually expand to form rings with raised edges and
an involuted centre. They are generally asymptomatic
and leave no scarring’. The eruption itself is usually
asymptomatic but may itch!®.

Powerful intralesional or topical corticoids and
calcineurin inhibitors are effective in treating the
localised variety. Treatment of the generalised version

includes UV light therapy with psoralenes (PUVA),

Rev Esp Sanid Penit. 2026;28(2):67-75
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systemic treatment with antimalarials and biologic
therapy with anti-tumour necrosis factor (FNT)IS.

Necrobiosis lipoidica

Necrobiosis lipoidica (Figure 5) is a chronic
granulomatous disease characterised by collagen
degeneration, thickening of the endothelial wall and
the appearance of fat deposits. It commences with
the appearance of erythematous papules that evolve
to brownish-yellow patches with an atrophic centre
and telangiectasias®®. The yellowish zone in the
centre of the patch is caused by the loss of dermis,
which makes the subcutaneous fat more visible. 35%
of lesions produce painful ulcerations. The lesions
appear in pretibial areas, the thighs, behind the knees
and feet, with a bilateral and symmetric distribution®.
Treatment is similar to the one used for granuloma
annulare with powerful intralesional and topical
corticoids, calcineurin inhibitors and PUVA light
therapy?®.

b

Figure 4. Granuloma annulare on both hands.

Figure 5. Necrobiosis lipoidica on leg.
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Yellow skin and nails

The skin and nails take on a yellow colour. This
condition is asymptomatic and benign and is probably
due to non-enzymatic glycation of the dermal collagen
resulting from poor glycaemic control!®. The yellow
colouration of the nails may partly be attributed to an
increase in the prevalence of onychomycosis amongst
persons who suffer from diabetes'®.

Lichen planus

This condition clinically presents as itchy
erythematous papules, typically with Wickham’s
striae. It mainly affects the ankles and wrists, and may
spread and join to form plaques®”’.

Reactive perforating collagenosis

A disease characterised by the transepidermal
elimination of the connective tissue in the dermis®.
The clinical presentation of the condition consists
of umbilicated nodules with a hyperkeratotic cap or
pruriginous erythematous patches of 2-10 mm with
adherent scabs on the extremities, trunk and the backs
of the hands®. The lesions may resolve spontaneously

after some months if trauma and scratching are
avoided?®.

Reactions to treatment

The most common skin reactions caused by
insulin include localised inflammatory reactions at the
injection site and urticaria'?. The incidence of allergic
and local reactions has dropped considerably since
the appearance of highly purified human insulin, new
systems of administration and the use of subcutaneous
insulin infusion pumps?'. One particular condition
is lipohypertrophy, which is characterised by non-
inflammatory subcutaneous nodules, similar to
lipomas that appear in the most frequently used
injection sites'?. Injections in such areas are not
recommended because insulin absorption may be
delayed?'. Lipoatrophy can also appear at injection
sites in the form of subcutaneous atrophy that creates
a dented cutaneous patch.

Cases or irritant or allergic contact dermatitis
caused by some of the adhesives or components
of insulin pump systems or continuous glucose
monitoring sensors have been described in recent
years!2?,

Oral antidiabetics can cause a host of skin
disorders. Common ones include maculopapular
rashes, lichenoid eruptions, photosensitivity and
pruritus'2,

73

Bullous pemphigoid is an autoimmune disease
that presents as tense blisters or initially as pruritus or
urticarial plaques. Although it is a rare complication,
a link has been observed in recent years between the
appearance of this condition and the commencement
months or years before of administrations of
dipeptidyl peptidase-4 inhibitors!>?!25,

Patients treated with SGLT2 inhibitors are more
likely to suffer from a greater number of urinary tract
infections such as candidal balanitis, vulvovaginitis
and inflammatory vulvitis, which may be caused by
the irritative effect of high concentrations of glucose
in urine'?2!,

Patients treated with glucagon-like peptide 1
analogies have been described with adverse reactions
at the injection site, including hypersensitivity,
eosinophilic panniculitis and bullous pemphigoid?.

CONCLUSIONS

Dermatological lesions are common amongst
persons with diabetes. Examinations of the skin can
enable professionals to recognise many cutaneous
symptoms of the disease. Some, like acanthosis
nigricans, can act as early markers of diabetes,
which permits prompt diagnosis and treatment. Skin
conditions can also guide health professionals in
cases of poor glycaemic control of diabetes and the
presence of any related complications. Treatment
of cutaneous symptoms of the disease depends on
the adequate metabolic control and self-care of each
patient. Professionals should make every effort in the
fight against diabetes and its complications to educate
and guide the population towards healthier lifestyles.

ETHICAL CONSIDERATIONS

All the photos that appear in this article were
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