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The color of skin: yellow diseases of the skin,

nails, and mucosa
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Abstract The colors reflected from the skin are important indicators of dermatologic and systemic disor-
ders. Incident light is subject to absorption by chromophores in the skin and scattering. Chromophores
associated with yellow light reflection include the carotenoids and bilirubin. Various pathophysiologic
mechanisms associated with these and other chromophores manifest with a yellow hue on examination.
This review describes these mechanisms and the clinical features of yellow skin disorders by morphology.
A brief summary of the differential diagnosis, laboratory investigations, and treatments are presented. Yel-
low skin disorders are a heterogenous group composed of abnormalities in keratin, elastic and connective
tissue, lipid metabolism, and other states of metabolic, inflammatory, or organ dysfunction. Patients will
present through different routes, and skin disease may precede or follow systemic disease. Dermatologists
have an essential role in identifying those with malignant or systemic associations to ensure early diagno-
sis and treatment.
Crown Copyright © 2019 Published by Elsevier Inc. All rights reserved.
Overview

The interpretation of color has been an essential part
of human advancement and is evolutionarily integrated
with various physiologic and behavioral responses.1

The three qualities of visible light include chroma (purity),
value (lightness or darkness), and hue (color).2 Hue is the
most obvious visible characteristic of use in clinical as-
sessments. A yellow hue may develop through a range
of pathophysiologic mechanisms which will be explored
in this review to help clinicians answer the question of
why the skin may turn yellow. Yellow is the color the
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human eye sees when it receives light with a dominant
wavelength between 570 to 590 nm. It is a primary color
between orange and green on the visible light spectrum
with a complementary color of purple.3 To create a list
of yellow skin conditions and to categorize their clinico-
pathologic features, we reviewed the classic clinical der-
matology textbooks, dermatoscopic atlases, and the
literature. On the basis of correlation with their published
descriptions, we have included diseases accepting that
there will be a spectrum of clinical appearances for each
disorder. Brief descriptions of relevant systemic diseases
have been made with a focus on skin complaints that
present directly to dermatologists. This review is relevant
primarily in the assessment of patients with Fitzpatrick
skin types I-III due to the dominant light absorption effect
of melanin pigment in Fitzpatrick skin types IV-VI.4
d.
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Synonyms

Historically, skin diseases have been named according to
their clinical appearance with terms usually originating in
Greek or Latin, or eponymously after their first describer in
the literature. Familiar terms used to describe a yellow appear-
ance of the skin include jaundice, uremic pallor, caroteno-
derma, hypercarotenemia, and diseases including a prefix
derived from the Greek word xanthos meaning yellow.5 The
xanthodermatoses are a heterogenous group of disorders with
yellow as a typical or predominant feature. Jaundice is derived
from the old French word jaune and jaunice meaning yellow
or yellowness. These patients may also be described as ic-
teric, a word derived from the ancient Greek word ikteros
which denoted jaundice.5,6 Carotenoderma refers to a yellow
or orange discoloration of the skin, as a consequence of
hypercarotenemia.7
Definition

Yellow light is reflected by a variety of natural sources and
is dependent on the chemical and structural composition of the
reflecting surface.8 Yellowness of skin in Caucasian subjects
has been shown to be perceived as associated with health
and attractiveness.9 The color of human healthy and diseased
skin is determined primarily by pigments and is a dynamic
process responding within hours to illness.4,10 In science, the
word pigment is used to refer to any coloring of animal or plant
matter and is derived from the Latin word pingere meaning to
paint.5 To establish a consistent lexicon for describing color in
the skin, it has been proposed that all chemicals and structural
items that impart color to the skin be called chromophores,
and that chromophores are divided into melanotic and nonme-
lanotic groups.4 Chromophore is the word used to describe the
moiety within the pigment molecule responsible for its
color.4,8

There are both endogenous and exogenous yellow chromo-
phores that color the skin. Endogenous yellow chromophores
include the hemoglobin breakdown products bilirubin, biliver-
din, and urobilin.11 Urobilin, also known as urochrome, is the
molecule responsible for the yellow color of urine. Exogenous
chromophores include those directly applied or inserted into
the skin, such as cadmium sulfide in tattoos and those obtained
through dietary ingestion including the carotenoids.7,12 In nor-
mal human physiology, adipose tissue, plasma, and skin have
a yellow hue (excluding the skin of Fitzpatrick skin types IV-
VI). Plasma is yellow due to the presence of bilirubin, caroten-
oids, hemoglobin, and iron transferrin.13

Yellow in human skin, fat, and in dermatologic disorders
associated with lipids is predominantly generated by caroten-
oid chromophores. The word carotene originates from the
Latin word carota fromwhich we derive carrot.14 Carotenoids
are photosynthetic pigments that are exclusively synthesized
by plants.15 Carotenoids are metabolized from the precursor
geranylgeranyl pyrophosphate, from which vitamins E and
K, and chlorophyll are also synthesized.16 They function as ac-
cessory pigments to absorb energy from light that is not
absorbed by chlorophyll with an additional function as photo-
protection against photooxidative stress.16 Carotenes include
phytoene, lycopene, α-carotene and β-carotene (metabolized
in sequence), and together with xanthophylls make up the ca-
rotenoids.16 The carotenes absorb light in the blue wave-
lengths (400-500 nm), leading to reflection of orange and
yellow light.17 β-Carotene (provitamin A) is the most abun-
dant carotenoid in human diets, and is also used as a nutritional
supplement (6-15 mg/d) or as an oral photoprotectant in pho-
tosensitivity disorders (60-180 mg/d).15,18

Carotenoids are fat soluble due to their lipophilic hydrocar-
bon molecular structure and are predominantly transported af-
ter absorption with low-density lipoproteins.19 Herbivores and
omnivores ingest carotenoid pigments during consumption of
carotenoid containing plants and foods. Grass-fed cattle have a
yellower adipose than grain-fed counterparts, associated with
tissue concentrations of β-carotene 5 to 7 times higher, and a
healthier profile for human consumption.20,21 In contrast to
the distinctive yellow of human adipose, the color of adipose
in certain herbivora, such as sheep, goats, and rabbits, appears
colorless or white due to metabolic differences, resulting in
only small traces of carotenoids present in the systemic
plasma.22 Vitamin A functions to maintain vision, epithelial
integrity, cell differentiation, and with carotenoids has an im-
portant role in innate and acquired immunity.18,23
Etiology and pathogenesis

The etiology of yellow skin disorders is diverse reflecting
the heterogeneity of skin disorders grouped by color. Inherited
disorders which present with yellow features include the pal-
moplantar keratodermas, familial hyperlipidemia-related
xanthomatoses, some elastic disorders, such as pseudox-
anthoma elasticum (PXE), and some disorders with a genetic
predisposition to tumors.24–26 Acquired disorders with exoge-
nous causes include those associated with behavioral factors,
such as cumulative sun exposure, iatrogenic intervention with
medications, nutritional intake, or direct contact of substances
with the skin, such as topical ascorbic acid application, to-
bacco smoking, or sunless tanning products.11,15,25,27,28 Ac-
quired disorders with endogenous causes include those
associated with biliary or hepatic disease, renal failure, endo-
crine disorders, inflammatory and autoimmune disease, depo-
sitional disorders, and malignancy among others.25 For some
yellow skin disorders, such as those within the histiocytoses,
the etiology has yet to be fully confirmed.29

The pathophysiologic mechanisms by which the skin may
appear yellow during clinical examination are illustrated in
Figure 1 and described here by four different pathways: (1)
skin surface changes, (2) lipid accumulation, (3) structural
changes, and (4) circulatory hyperpigmentation. Some
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Fig. 1 Pathophysiologic mechanisms creating a yellow light reflection from the skin.
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disorders appear yellow through a combination of two or more
of these pathways. The color of light reflected by the skin is
subject to a number of variables including chromophore con-
centration and depth, tissue water content, and tissue structure
which affects the absorption spectra and scattering of visible
light in the skin.8 The depth of visible light penetration is to be-
tween 1 and 5 mm depending on the wavelength.30

Disorders, inducing hyperkeratosis on the skin surface,
may be observed locally or regionally to impart a yellow
hue to the affected area.31 This is seen, for example, in the
keratotic crust of actinic keratoses or in calluses, corns, or
the ichthyoses.32 Keratin mutations or mutations in other mol-
ecules that affect the keratin cytoskeleton, such as desmo-
plakin and desmoglein-1, also cause hyperkeratosis
(Figure 2).31 The phenotypic distribution is determined by
the mutation, as a reflection of the variety in keratin expression
in different tissues. Serous exudate having accumulated and
dried onto the skin surface appears yellow due to plasma chro-
mophores. Seropurulent exudate and slough appear opaque to
a yellow or brown color due to devitalized tissue, microorgan-
isms and the inflammatory cytokine response. The inflamma-
tory phase of wound healing is associated with black and
yellow colors, shifting to red during the proliferative phase
due to oxyhemoglobin.33

The appearance of yellow within macules, papules, and
nodules is due to the accumulation of yellow chromophore-
rich substances within the visible skin layers. This is most
commonly in the form of lipids and due to the chromophore
β-carotene. Lipids are found in high concentration in adipo-
cytes for storage and sebocytes for sebum production.34 Disor-
ders in the control of the populations of these cell types may
cause yellow papules and nodules to form.26,35,36
Xanthomatous infiltrates are usually associated with disor-
ders of lipoprotein metabolism, with high plasma concentra-
tions of lipids (primarily free and esterified cholesterol) and
permeation of lipoproteins through the dermal capillary
walls.37 Macrophages phagocytose the lipid component of li-
poproteins becoming “foam cells” and are the histopathologic
explanation for the yellow color of cutaneous xanthomata. The
color seen is dependent on the amount of lipid present and its
depth below the surface.37,38 The migration of monocyte-
derived macrophages to skin sites of xanthoma has been asso-
ciated with the adhesionmolecule expression characteristics of
vascular endothelial cells.37,39 A ratio of 10:1 macrophages to
endothelial cells has been found in xanthomas, compared with
5:1 in normal skin.39 Xanthomatization refers to the lipid accu-
mulation which is a feature of histiocytic, dendrocytic, and
Langerhans cell proliferations which may be a secondary phe-
nomenon.37,40 In the case of myeloma and monoclonal gam-
mopathy, the paraprotein complexes with low-density
lipoprotein and these complexes are subsequently phagocy-
tosed. Apart from xanthelasmata, it is unusual for xanthomata
to form in normolipemic states.When they do, it may be due to
lipoprotein alterations or lymphoproliferative disease.40,41

The perceived color of light reflected from the skin is partly
determined by skin structure including epidermal thickness
and dermal collagen quality and thickness.4,8,42 The skin
thickness varies by anatomic region of the body being thinnest
over the face and genital skin and thickest over the back and
acral surfaces. Skin thickness starts to reduce from 45 years
of age.43,44 In normal circumstances, subcutaneous adipose
does not contribute to the color of the skin. If there is skin thin-
ning or fat herniation, then the proximity of subcutaneous fat
to the skin surface may contribute to a yellow appearance of
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the skin in affected areas.45 This may be evident in patients’
faces due to aging and photodamage-related skin changes re-
ferred to as “citrine skin,” and evident in the sun-exposed sites
in the dermatohelioses.35,46 PXE is a multisystem disorder of
ectopic mineralization of elastic fibers due to a gene-related re-
duction of the anticalcifying circulating factor, inorganic
pyrophosphate.47,48

Yellow chromophores that circulate in the blood include
bilirubin and carotenoids.13,49 An increase in the concentration
of these chromophores will cause a dynamic change in the yel-
low hue of the skin.10 The degree of color change also depends
on the rate of diffusion into tissue, and the absorption and
binding of the chromophore to tissue. Hyperbilirubinemia im-
parts a yellow hue to the skin and sclera due to bilirubin depo-
sition in the tissues with an affinity for elastic tissue, becoming
noticeable at serum concentrations N2.5 mg/dL.11,27 Jaundice
develops through prehepatic, intrahepatic, and posthepatic
mechanisms.11 Hypercarotenemia may be genetic (familial
carotenemia) with normal dietary intake but failure in metabo-
lism to vitamin A, or due to systemic disease, or excessive ca-
rotenoid ingestion from eating large quantities of green,
yellow, and orange vegetables.7,11,50

Absorption and bioavailability of β-carotene is augmented
by micellarization with dietary fat and through rupturing of
plant cell membranes that occurs during food processing.51
Fig. 2 Punctate keratoderma of the sole of a 44-year-old woman
demonstrating the yellow hue of hyperkeratosis.
Thyroxine accelerates the conversion of β-carotene into two
molecules of retinol (vitamin A). In hypothyroid states, there
is an increase in the serum β-carotene concentration causing
the characteristic yellow skin change.52 The yellow tinge and
occasionally xanthomatosis of the skin in patients with chronic
renal failure has been attributed to compensatory hyperlipo-
proteinemia, and the retention of fat-soluble pigments of carot-
enoids, nitrogenous pigments (urochromes), and lipochromes
in the skin or subcutaneous tissue.53,54
Clinical and histologic manifestations

Generalized yellow skin changes suggest systemic causes.
Carotenoderma presents with a yellow hue predominant on
the acral surfaces and the nasolabial folds, sparing the sclera
and mucous membranes. Carotenes are excreted by the colon
and epidermis, with accumulation in the stratum corneum in
states of excess. It may persist clinically for up to 5 months af-
ter normalization of dietary intake when due to diet.7,27,49 A
yellowish discoloration of the seborrheic areas of the face
may be due to lycopenemia which is associated with an exces-
sive ingestion of lycopene found in high concentrations in to-
matoes.55 Lycopene is excreted by sebaceous and eccrine
glands and partly reabsorbed by the horny layer of the skin.55

In contrast, jaundiced patients will develop yellow changes
of the sclera and mucous membranes, and darkening of the
urine color in obstructive jaundice.11 Scleral icterus is an im-
portant differentiating feature in xanthoderma.27 Patients with
hypothyroidism occasionally exhibit a jaundicelike appear-
ance without urinary changes.52,56 Topical application of the
fake tanning product dihydroxyacetone reacts with lipids in
the epidermis to form melanoidin, creating a yellow-brown
color which is more pronounced on palms due to skin thick-
ness and basal layer penetration.57

Surface skin changes that create a yellow color include hy-
perkeratosis and serous or seropurulent exudate. Hyperkerato-
sis due to palmoplantar keratodermas presents with thickened
yellow plaques on acral sites.31 Friction-related hyperkerato-
ses can be found in the form of corns or calluses on the hands
and feet. Hyperkeratosis is also found on friction prone areas
as a side effect of sorafenib or sunitinib multikinase
inhibitors.58

Actinic keratoses present as localized hyperkeratotic
patches on sun-exposed sites in fair-skinned individuals.59

Yellow chromonychia may be due to thickening or dystrophy
of the nail plate as found in onychomycoses, yellow-nail syn-
drome, lichen planus, or due to jaundice, smoking, or topical
product application (eg, ascorbic acid).25,28 Serous exudate
may leave a yellow crust on the surface of the skin in response
to trauma, infection, or inflammation. Impetigo presents with a
characteristic golden skin surface crusting, most commonly in
children and due to Staphylococcus aureus.60 Impetiginization
may also complicate dermatitis, eczema herpeticum, and her-
pes simplex virus infection.60 Trichomycosis

Image of Fig. 2
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(trichobacteriosis) axillaris or pubis (flava variant) demon-
strates yellow concretions in moist flexural areas surrounding
hair shafts due to overgrowth of Corynebacterium tenuis.61

Regional flat yellow skin changes are described here. Pal-
mar crease xanthomas are yellow plaques in the palmar creases
associated with familial dysbetalipoproteinemia.40 Diffuse
plane xanthomas are yellow plaques that can be widely distrib-
uted and are divided into two groups according to lipid status
(hyperlidemic versus normolipemic). Normolipemic diffuse
plane xanthomatosis may be associated with a lymphoprolifer-
ative disorder or biliary cirrhosis.40,62 In ecchymoses, hemo-
globin breakdown within the skin will turn yellow after 7 to
14 days after conversion to bilirubin.63 Necrobiosis lipoidica
is a form of granulomatous inflammationwhich leads to necro-
sis of the dermal connective tissue, most commonly on the
lower legs of diabetics.64,65 Dermal destruction allows the un-
derlying fatty tissue to show through, giving the plaques a yel-
low hue. Lichen aureus is a type of pigmented, purpuric
eruption in which focal lichenoid inflammation leads to ex-
travasation of red blood cells in the dermis. The red cells are
broken down in the skin to create a yellow-gold color.66

Yellow papules may be caused by sebocyte, tumoral, depo-
sitional, inflammatory, or elastic tissue disorders.25 Sebocytes
are distributed around the body in sebaceous tissue which se-
crete lipid-rich sebum.67 Fordyce spots are small yellow pap-
ules found on the genitalia and oral mucosa as modified
sebaceous glands. Sebacous gland hyperplasia is seen com-
monly on the face of older patients, particularly men. The le-
sions are small, umbilicated, cream or yellow papules
usually less than 5 mm in diameter. They have a characteristic
dermatoscopic appearance and are more numerous in patients
with photodamage and on long-term cyclosporine.68

Sebaceous nevus is a congenital disorder presenting in in-
fants as a yellow plaque on the head and neck, especially the
scalp.69 Steatocystoma multiplex is a rare nevoid condition
in which multiple epidermal and sebaceous gland-lined cysts
present as numerous yellow papules on the chest.36 Deposi-
tional disorders, such as gout due to hyperuricemia or calcino-
sis cutis, present with yellow- or cream-colored papules and
nodules usually on the extremities.70,71

The cutaneous Langerhans and non-Langerhans cell histio-
cytoses are diverse, encompassing such disorders as juvenile
xanthogranuloma, xanthoma disseminatum, and necrobiotic
xanthogranuloma. They are characterized by a proliferation
of histiocytes of unknown etiopathogenesis, presenting with
yellowish papules, plaques, or nodules due to lipid-laden his-
tiocytes.72 Disorders of elastic tissue, such as PXE and papil-
lary dermal elastolysis, present with regional yellow textural
skin change and clusters of yellow papules around the neck,
axillae, and groin due to an inherited disorder of elastic tissue
metabolism and photodegeneration of dermal connective tis-
sue respectively.47,73 Connective tissue nevi may present with
yellow patches or clustered papules due to excess collagen
(collagenoma) or elastic tissue (elastoma).74 Buschke-
Ollendorff syndrome is a rare hereditary disorder presenting
usually in the first year of life with yellow papules coalescing
into plaques with systemic associations including sclerotic
bony lesions.75

Yellow nodules may develop due to keratinizing tumors,
cysts, depositional disorders, or lipid-laden tumoral le-
sions.24,25 Squamous cell carcinoma and keratoacanthoma of-
ten contain a yellow huewithin the tumormasswith associated
keratin accumulation and crusting.76 Sebaceous carcinomas
are usually yellow-tan nodules 1 to 4 cm wide, which arise
in the ocular adnexa (eyelids), and less commonly at extraocu-
lar sites.77 A high-risk human papillomavirus–associated var-
iant has been identified in younger patients.77 Xanthomatized
dermatofibromas have a homogenous yellow area, corre-
sponding to foamy histiocytes.78 Eruptive xanthomata present
abruptly with widespread, multiple yellow nodules as a marker
of raised plasma triglycerides, usually in association with
poorly controlled diabetes.79 Tuberous xanthomata present
more slowly over joint extensor surfaces and are associated
with a variety of dyslipidemias.39,79,80 Cutaneous histiocytic
disorders may present with yellow nodules as with the solitary
nodule or papule of the benign condition juvenile xanthogra-
nuloma (Figure 3).29 Soft yellow-pink cutaneous nodules
may be due to fat herniations, either as a solitary nevoid abnor-
mality (nevus lipomatosis superficialis) or as a manifestation
of focal dermal hypoplasia (Gorlin-Goltz) syndrome.32,45,81

Pustules, vesicles, and bullae often contain yellow fluid due
to the chromophores within them which originate in the
plasma.13 A yellow-green color may be apparent in the pres-
ence of the antibacterial enzyme myeloperoxidase released
by neutrophils.33,82

• Pustules are small raised yellow fluid-filled papules which
may be either sterile or nonsterile, although in some cases
“sterility” may just be a reflection of the limitations of rou-
tine microbiological culture methods.83 Pustular disorders
are diverse and may be generalized as in pustular psoriasis
or localized as in acneiform drug eruptions.32,35,84 The age
of the patient and distribution are helpful indicators of
etiology.84

• Vesicles may become yellow when secondarily infected,
for example, in crusted herpes simplex infection, or contain
serosanguinous fluid as in cutaneous lymphangioma
circumscriptum.60,85

• Bullous disorders that retain the epidermis by virtue of a
split at the level of the basement membrane seal in an exu-
date of plasma, inflammatory cells, and microorganisms
and, therefore, develop yellow bullae. Bullous disorders
with intact bullae include bullous pemphigoid, linear im-
munoglobulin A disease, pemphigoid gestationis, and fixed
drug eruptions.32,86

Dermatoscopy permits the visual assessment of shapes and
structures not visible to the naked eye, through magnification
and modification of the optic characteristics of the skin. In ad-
dition to pattern analysis, color assessment is an integral part of
the dermatoscopic diagnosis. The colors seen macroscopically
are different to those seen dermatoscopically, for example, in



Fig. 3 Diffuse plane xanthomatosis. This patient was normolipe-
mic and the xanthomas were secondary to multiple myeloma. (per-
mission requested from Elsevier to re-use photograph) Credit line to
be added when permission received: “Reproduced with permission
from the Atlas of Clinical Dermatology 3rd edition by A. du Vivier.”

ig. 4 Histology of xanthelasma showing foamy lipid-laden mac-
rophages. (Hematoxylin and eosin x 20).
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cutaneous mastocytoma which may appear clinically as a red
nodule but dermatoscopically yellow.87 Dermatoscopically,
yellow corresponds to keratin and, therefore, the normal epi-
dermis appears yellow.24,88 An acanthotic epidermis ranges
from opaque yellow-brown to gray-brown, as the number of
stacked pigmented epidermal keratinocytes increases.89 Re-
gions of increased hyperkeratosis and horn pseudocysts are
white-yellow.89 As nonpolarized light is better for observing
superficial skin layers, yellow color (keratin), such as in milia-
like cysts and orthokeratosis or hyperkeratosis, may be better
visualized using nonpolarized light.88 Lipids present in suffi-
cient volumewill also be visible dermatoscopically as a yellow
color.24

If the diagnosis is not obvious clinically, histologic as-
sessment of yellow skin disorders is performed using stan-
dard staining techniques, and supplementary tests
including stains for lipids (eg, Oil Red O stain), immunohis-
tochemistry, and immunophenotyping when indicated.90

The common histologic findings associated with a yellow
color include: (1) hyperkeratosis; (2) intracellular or dermal
deposition of lipids; and (3) sebaceous and elastic tissue
disorders.

Hyperkeratosis is identified by a thickening of keratin
within the stratum corneum. Keratin cysts demonstrate circular
collections of eosinophilic keratin with an epithelial lining.90

Steatocystoma features cysts with yellowish oily lipid material
and keratin with adjacent sebaceous glands and is the only true
sebaceous cyst.91

Xanthomas contain foam cells in the dermis (Figure 4),
with small numbers of inflammatory cells in younger lesions,
and fibrosis or cholesterol clefts in older lesions. Foam cells
are lipid-rich macrophages which are highlighted by lipid
stains.

Xanthogranulomas are granulomas composed of numerous
histiocytes with foamy, pale cytoplasm and other inflamma-
tory cells including Touton giant cells.90,91 In juvenile xantho-
granuloma, the predominant lipid is cholesterol, and the
histopathologic features vary depending on the time-course
of the lesion at biopsy.29,90

Comedones, as found in acne and Favre-Racouchot syn-
drome, are cystically dilated hair follicles containing abundant
keratinous material with severe solar elastosis accompanying
the latter.90 Sebaceous hyperplasia demonstrates large, mature
sebaceous lobules grouped around a central dilated duct, usu-
ally filled with debris.91 Sebaceous carcinomas show infiltra-
tive lobules or sheets of cells with variable sebaceous
differentiation separated by fibrovascular stroma.37,92

Degenerative conditions of elastic tissue, such as solar elas-
tosis and PXE, histologically demonstrate clumped basophilic
fibrillary material in the dermis. In solar elastosis, these
changes are present in the papillary and middermis, but con-
fined to the middermis in PXE, where calcification of the irreg-
ular fibers may be seen.47
Differential diagnosis

The differential diagnosis of yellow skin disorders catego-
rized according to macroscopic morphology is detailed in
Table 1. Separating these disorders clinically requires further
F

Image of Fig. 3
Image of Fig. 4


Table 1 Differential diagnosis by morphology of yellow skin

Morphology Differential diagnosis

Macular/patches Xanthodermatoses: palmar crease xanthoma, ⁎,† diffuse plane xanthomatosis⁎,†

Infectious: slough
Inflammatory: lichen aureus
Photoinduced: solar elastosis
Traumatic: ecchymoses

Plaques/crusted Infectious: impetigo, onychomycosis, trichomycosis axillaris and pubis
Keratin-related: palmoplantar keratodermas,⁎ hystrix epidermolytic hyperkeratosis, ⁎ ichthyosis hystrix, ⁎

keratoderma blenorrhagicum, actinic keratosis, viral
keratosis, sorafenib/sunitinib-induced hyperkeratosis, yellow-nail syndrome, seborrhoeic keratosis, pachyonychia congenita, ⁎

dystrophic nail disorders (lichen planus)
Congenital: connective tissue nevus
Metabolic: xanthelasma, ⁎ plane xanthoma, † diffuse plane xanthomatosis. ⁎,† Primary hyperlipoproteinemia, ⁎ secondary
hyperlipoproteinemia (diabetes mellitus,
obstructive liver disease, cerebrotendinous xanthomatosis, ⁎ phytosterolemia, ⁎ pancreatitis, estrogen)
Immunologic: verruciform xanthoma, necrobiosis lipoidica diabeticorum

Papular/nodular Histiocytic: Langerhans cell histiocytosis, benign cephalic histiocytosis, juvenile xanthogranuloma, ⁎,† Erdheim-Chester disease,
progressive nodular histiocytosis,
xanthoma disseminatum, † xanthomatous dermatofibroma, reticulohistiocytosis (solitary or multiple †)
Sebaceous: sebaceoma, sebaceous adenoma, ⁎ sebaceous carcinoma, ⁎ sebaceous gland hyperplasia, nevus sebaceous,
nevus sebaceous syndrome, ⁎ Fordyce spots
Adipose: piezogenic pedal papules, fat herniation, nevus lipomatosus superficialis, Goltz syndrome ⁎

Photoinduced: colloid milium, papillary dermal elastolysis, Favre-Racouchot syndrome, keratoelastoidosis marginalis
Cystic: steatocystoma multiplex, ⁎ epidermal cyst, pilomatricoma
Elastic: pseudoxanthoma elasticum, ⁎ Buschke-Ollendorf syndrome, ⁎ middermal elastolysis (type II), elastomas,
elastosis perforans serpiginosum ⁎

Metabolic: tendon xanthoma, ⁎ tuberous xanthoma, ⁎ tuberoeruptive xanthoma, ⁎ eruptive xanthomata, ⁎ gouty tophi,
calcinosis cutis, lipoid proteinosis ⁎

Immunologic: cutaneous mastocytoma, necrobiotic xanthogranuloma †

Tumoral: keratoacanthoma, squamous cell carcinoma
Vesicular/bullous Autoimmune: bullous pemphigoid, bullous lupus erythematosus, linear immunoglobulin A disease, pemphigoid gestationis, epidermolysis bullosa acquisita

Infectious: bullous impetigo, eczema herpeticum, crusted herpes simplex, varicella zoster virus (shingles)
Iatrogenic: fixed drug eruption

Pustular Generalized: acute generalized exanthematous pustulosis, subcorneal pustular dermatosis, pustular psoriasis, folliculitis, erythema toxicum neonatorum,
transient neonatal pustular melanosis, Ofuji disease
Localized: folliculitis, comedonal acne, acneiform drug eruption, acrodermatitis continua, rosacea, perioral dermatitis, palmoplantar pustulosis, eosinophilic
folliculitis, cutaneous candidiasis, erosive pustular dermatosis of the scalp

Generalized/regional Iatrogenic: quinacrine (mepacrine)
Behavioral: nicotine staining, fake-tan (dihydroxyacetone), cadmium tattoo, henna, anorexia nervosa, turmeric
Dietary: carotenemia (Familial carotenemia ⁎), lycopenemia
Organ dysfunction: jaundice (hepatic, hemolytic), renal failure, hypothyroidism, diabetes mellitus, biliary disease

⁎ Indicates a genetic association.
† Indicates a paraneoplastic association.
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examination of the distribution, morphology, and chronicity of
the skin features, in conjunction with a systems review and
consideration of the demographics and family history. Yellow
disorders more commonly found in children include juvenile
xanthogranuloma, carotenoderma, sebaceous nevus, and pilo-
matricoma.7,29 Yellow disorders more commonly found in el-
derly patients include dermatohelioses and xanthomatoses.79
Laboratory studies

Considering yellow skin is found in diverse disorders of ke-
ratinization, elastic tissue, lipid accumulation, or chromo-
phores in the circulation, systemic disease associations are
often present.11,27,40,56 Investigations are used to further char-
acterize the skin disease and help to establish systemic associ-
ations which may have important prognostic value.11,25,40,56

Hyperkeratosis in actinic keratoses or due to friction does
not require investigation.59 Palmoplantar keratodermas may
be stratified by genetic testing to define the keratin mutation.31

Acral scaling suggestive of keratoderma blenorrhagicum in
Reiter's syndrome requires screening for gastroenterologic
and genitourinary infections including HIV.93 Skin swabs for
bacterial culture or viral polymerase chain reaction may be
used in indeterminate cases of impetigo, or herpes simplex vi-
rus.60 Onychomycotic nail changes should be investigated
with nail clippings for fungal culture or polymerase chain reac-
tion before systemic therapy.94 Abnormal nail keratinization
suggestive of pachyonychia congenita requires genetic screen-
ing, and in yellow-nail syndrome, chest imagingmay elucidate
respiratory disease.31

In select cases, acne may require investigation to exclude a
systemic association such as an adrenal tumor, or polycystic
ovarian syndrome.95 Identification of sebaceous tumors (ade-
noma, epitheliomas, carcinomas) should prompt genetic
screening for Muir-Torre syndrome (MSH2 or MLH1 gene
mutations).26 In steatocytoma multiplex, keratin 17 gene mu-
tations have been found, but their identification is currently
not altering the clinical management.96 The xanthomatoses
are associated with primary or secondary hyperlidpidemias,
and investigations should include fasting blood samples to es-
tablish the lipid profile and categorization to Fredrickson
type.79,97 Abnormal values should prompt referral to the pa-
tient’s primary physician due to the associated cardiovascular
risks.79,80 Within the cutaneous histiocytoses, those which
have an association with systemic involvement may require ra-
diologic screening, endocrine profiling (eg, diabetes insipi-
dus), and screening for a primary malignancy (eg,
hematologic malignancy in diffuse plane
xanthomatosis).29,32,40

The photoinduced elastic tissue disorders solar elasto-
sis, Favre-Racouchot syndrome, colloid milium, and pap-
illary dermal elastolysis, do not require laboratory
investigation.73,98 Elastomas, in the context of the
Buschke-Ollendorff syndrome, require radiologic screening
for osteopoikilosis, and ophthalmologic assessment.75 As
PXE is associated with cardiomyopathy, mitral valve pro-
lapse, and peripheral vascular disease, cardiovascular imag-
ing is required in addition to ophthalmologic assessment
for angioid streaks which untreated may lead to
blindness.47,48

Hypercarotenemia may be confirmed with serum carotene
levels N 250 μg/dL.27,99 For patients with lycopenemia, ultra-
sound scanning of the liver may reveal depositional fatty
cysts.55 Jaundice is optimally investigated by specialist physi-
cians, with screening for hemolysis, intrahepatic disease, or
biliary tree obstruction.11 Serum uric acid levels may be tested
to confirm gout and repeated to monitor treatment response.71
Treatment

Crusting or hyperkeratosis is treated depending on the
cause. Hyperkeratosis may be treated topically with emol-
lients and keratolytic agents and often resolves after re-
moval of etiologic factors (eg, friction).100 Surgical
treatment of problematic hyperkeratotic areas may be
achieved with curettage, shave excisions, or laser abla-
tion.101 Actinic keratoses may be treated topically or with
cryotherapy, curettage, or photodynamic therapy.59 Palmo-
plantar keratodermas may be treated systemically with reti-
noid therapy, and benefits have been reported with laser
treatments, 5-fluorouracil chemotherapy, and surgical treat-
ment in select cases but no cure exists.31,101,102 When of
sufficient severity to the patient, nail plate changes due to
onychomycosis may be treated with systemic antifungal
agents.94 Oral antimicrobials for impetigo are reserved for
cases with numerous or extensive lesions, outbreaks affect-
ing multiple people, or ecthyma.60,103

Early treatment with surgical excision or Mohs micro-
graphic surgery is recommended for sebaceous carcinoma,
with no systemic treatment identified as effective for this
aggressive tumor.77,90,92 Steatocystoma multiplex has been
treated with oral isotretinoin, cryotherapy, surgery (punch-
extrusion), and lasers with variable success.96 Treatment of
hyperlipidemias is complex and includes dietary and cardio-
vascular risk modification, pharmacotherapy, and in special-
ist cases lipoprotein apheresis and liver transplant.79,80,104 If
desired, xanthelasmata and xanthomata may be treated for
their cosmetic effect, with interventions based on mechanical
removal such as chemabrasion, surgical excision, chemical
peel, or laser ablation.62

Some of the conditions in the diverse range of histio-
cytic disorders, for example, juvenile xanthogranuloma
and benign cephalic histiocytosis, are benign or self-
limiting, and may be left untreated.25,29 Others, such as
diffuse plane xanthomatosis and necrobiotic xanthogranu-
loma, are associated with underlying hematological malig-
nancies, and the management is of the underlying
disorder.41,62 Identification of somatic mutations has led to
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the recognition of Langerhans cell histiocytosis as a true ma-
lignancy of dendritic Langerhans cells, and targeted drug
therapy (eg, BRAF protein inhibitors) has subsequently been
introduced as a treatment option.105

There is no specific and preventive treatment available
for patients with PXE. Etidronate is an inorganic pyro-
phosphate analog that has been identified as a potential
therapeutic agent to inhibit ectopic mineralization.48

In hypercarotenemia and lycopenemia, nutritional ad-
vice and dietary modification is used to reduce carotenoid
intake to the normal range.7,27,55 Jaundice treatment may
be with surgical or medical intervention, or behavioral mod-
ification dependent on the cause.11 Uremic pallor due to
chronic renal failure is treated by restoring or replacing renal
function, and hypothyroidism usually by medical correction
of thyroid hormone levels.53,56 Gout may be treated by sys-
temic uric acid lowering therapy and avoiding triggers.71
Conclusions

Appreciation of the physical and pathophysiologic
mechanisms producing a yellow color in the skin is help-
ful in the clinician’s comprehension of skin disease. Ca-
rotenoids, being fat soluble, color lipid-rich substances
and cells yellow, including sebum, sebocytes, and adipose
tissue and any accumulation of lipids within the visible
depth of the skin. Bilirubin colors plasma and serum yel-
low and contributes to the characteristic appearance of
many vesiculobullous and pustular disorders. In addition,
keratin disorders and some disorders of elastic tissue ap-
pear yellow due to their photoreflective properties and
lipid content.

Skin disorders with a yellow appearance are a heterog-
enous group clinicopathologically, and color features are
best interpreted through experience and with an under-
standing of electromagnetic phenomena and chromophore
handling in health and disease. Combining color features
as an integral part of the extended clinical examination
permits the dermatologist to generate the differential diag-
nosis by which all subsequent treatments and clinical out-
comes are determined.
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