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PREFACE

Pigmentation is a complex and tightly regulated process shaped by thousands of years of evolu-
tion of the human kind. The color of the skin results from a subtle blend of pigments with variations 
linked to hemoglobin derivatives, quantitative and qualitative changes of melanin, thickness of the 
epidermis and abnormal presence of endogenous or exogenous pigments. Dyschromia is there-
fore the only or the main clinical sign of many dermatoses. Beyond usually well-known pigmentary 
disorders such as vitiligo or melasma, many other conditions present with pigmentary changes of 
the skin, hairs, nails, or mucous membranes. These pigmentary changes can be the manifesta-
tion of genetic defects and bring critical information for their diagnosis. They can be associated 
with systemic diseases or be limited to a disorders restricted to the skin. They may result from 
inflammatory, metabolic, infectious, tumor, toxic or iatrogenic causes. Being a window to genetic 
defects or systemic diseases, or limited only to a skin problem, these pigmentary changes have a 
frequent impact on the quality of life of affected individuals. Some of these pigmentary disorders 
are rare but many others, although often unrecognized, are quite frequent and must be known by 
physicians in order to provide adapted care. 

Beyond the necessity to recognize these pigmentary disorders, their vast numbers and the 
diversity of their presentation can be an obstacle for making a proper diagnosis, even in trained 
dermatologists. Only a small number of pigmentary diseases are usually described in books or 
atlases for general dermatology. Yet, among all dermatological diseases, pigmentary disorders are 
probably the most appropriate to be fully described in a color atlas. Here, we have tried to gather 
pictures from most pigmentary disorders, from the most common ones to the rarest, emphasi-
zing all their clinical presentations to help any physicians with recognition. After an introduction 
to the pigmentary system that will help our readers to understand the mechanisms involved in 
pigmentary changes, we propose a very practical approach to making proper diagnoses. The 
actual tools that can be used for evaluating pigmentary disorders are also described. An almost 
exhaustive description of pigmentary disorders is then proposed. Using a diagnostic approach, 
they are classified into acquired and genetic hyper- and hypomelanosis, drug-induced discolora-
tion, non-melanic pigmentary disorders, and discoloration affecting the nails. Along with a rich 
color illustration for each disease, we synthesize the main information on epidemiology, gene-
tics (if appropriate), pathophysiology, clinical dermatological presentation, extra-cutaneous signs, 
histopathology, differential diagnoses and treatment options. Key references are also provided for 
readers who would like to obtain further information on specific disorders.

We would like to thank all the contributors who shared their knowledge in the pigmentary field 
and provided synthetic descriptions of disorders. We would also like to thank our colleagues from 
around the world who kindly provided pictures of very rare conditions, allowing us to compile this 
unique collection of illustrations of common but also very rare pigmentary disorders.

We designed this atlas to be useful for students and trained physicians, not only dermatologists 
but also for general practitioners, geneticists, pediatricians, and everyone with a special interest in 
some aspect of pigmentation. We hope that this work will be helpful for them in this exciting field of 
pigmentation.

Thierry Passeron & Jean-Paul Ortonne

THE MECHANISMS OF PIGMENTATION

1� Springer International Publishing Switzerland 2016
T. Passeron and J.-P. Ortonne, Atlas of Pigmentary Disorders, DOI 10.1007/978-3-319-10897-1_1
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FOREWORD

The skin has many special features. It is essential for life; as are just a few other organs, like the 
heart, lungs, and liver. But uniquely it is the most beautiful organ of the body. Everyone desires a 
perfect complexion whether their skin is very light, medium, or dark in color. The skin is subject to 
so many extraneous and intrinsic factors that can alter its color and make it lighter or darker than 
normal or produce hyper- or hypopigmented spots. Besides being disfiguring, the abnormalities 
can be important or critical clues to identifying exposures to noxious environmental agents or to 
worrisome internal disorders.

Although these problems affecting the skin are ubiquitous, the biology and clinical science of 
pigmentation are not commonly taught in many dermatology training programs and never 
in programs for non-dermatologist health care workers. Searching through a textbook with 
a soupçon of photographs showing skin discolorations is time consuming and frustrating. The 
author/editors of this Atlas of Pigmentary Disorders have put together literally a compilation of all 
the known and described pigmentary disorders, along with their clinical appearance and photo-
graphs. For each pigmentary disorder there is a concise description and information about its 
known genetics, pathophysiology, histology and treatment. Although these are brief, they are 
accompanied by several pertinent references. With this information, the clinician scholar can 
delve into all the other available textbooks, reference books and of course the online literature for 
additional information.

This atlas belongs on the desk of every dermatologist, general physician, pediatrician and all 
others involved in direct patient care. It will resolve so many diagnostic and therapeutic dilemmas 
presented by patients desiring a perfect complexion, a solution to a skin disorder or an explana-
tion for an internal problem. It will be one of the most useful books on a health care worker’s desk.

James J. Nordlund, MD
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The color of the skin results from the presence of pigments in the epidermis and in the dermis.  
The melanins (eumelanin, dark brown, mostly produced by dark skin types, and pheomelanin, red-fair 
brown, mostly observed in fair skin types) are the most important pigments in human skin. However, 
other endogenous pigments such as hemoglobin and bilirubin also play a role in the color of the 
teguments.
Dyschromia can result from a darkening, a lightening, and the occurrence of an unusual skin color. 
Quantitative or qualitative defects in the production, or in the deposition of melanin, explain most 
of the pigmentary disorders. However, abnormal variations of other endogenous pigments and 
deposit of exogenous pigments also lead to dyschromic lesions. Those pigmentation disorders 
can be inherited or acquired. 

HYPERMELANOSIS
An increased amount of melanin in the skin is called hypermelanosis or melanoderma. A brown 
hypermelanosis is caused by excessive amounts of melanin within the epidermis, whereas ceru-
loderma (or blue hypermelanosis) results from large amounts of melanin in the dermis. Mixed 
hypermelanosis, which is characterized by an excess of melanins in both epidermis and dermis, 
may also occur. Epidermal hypermelanosis may result from increased melanin production by a 
quantitatively normal melanocyte density in the epidermis (melanotic hypermelanosis), or by 
an increased number of epidermal melanocytes (melanocytic hypermelanosis). Dermal hyper-
melanosis can be due to the production of melanin by ectopic dermal melanocytes (dermal 
melanocytosis), or to an abnormal transfer of melanin from epidermal cells to the dermis (pigmen-
tary incontinence). In this situation, melanin granules accumulate within melanophages, or may 
be free in the extracellular matrix of the dermis.

LEUKODERMA
Skin lightening or whitening (leukoderma, hypopigmentation) is most commonly the result of 
decreased melanin content in the skin (hypomelanosis). Epidermal hypomelanosis may be the 
result of at least two different pathogenic mechanisms: 
•  partial or total absence of epidermal melanocytes (melanocytopenic hypomelanosis);
•  defect in melanin synthesis, in melanosome biogenesis, or in transport or transfer of melano-

somes despite a normal number of epidermal melanocytes (melanopenic hypomelanosis).
Increases of epidermal turnover, or increased degradation of the melanin contained within kerati-
nocytes can also induce hypomelanosis.

NON-MELANIC PIGMENTARY DISORDERS
Dyschromia may result from variation of the hemoglobin content within the skin (diffuse such as 
in anemia or in polycythemia, or localized such as in Bier spots).
Xanthoderma describes a yellow to orange macular discoloration of the skin. Jaundice and carote-
noderma are the two main causes of xanthoderma.
Heavy metals (eg, iron, silver, gold, etc), and traumatic, medical, or esthetical tattoos are other 
sources of skin discoloration.
An increased thickness of the epidermis can lead to diffuse, patchy or reticulated light to dark 
brown hyperpigmentation.
The chronic avoidance of washing can also induce hyperpigmented and sometimes keratotic 
patches.
Finally, the discoloration of the skin cannot only be due to pigment abnormality within the skin, 
but also to an abnormal coloration of the sweat (called chromhidrosis or pseudo chromhidrosis).

PIGMENTARY DISORDERS: PRACTICAL APPROACH
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DIAGNOSIS PROCESS

1. First to discriminate melanic and non-melanic pigmentary disorders 
Hemoglobinopathies and vascular disorders can be easily distinguished from other pigmentary 
disorders as the change in color disappears with pressure.
Dirt dermatitis and sweat discoloration resolve with swabbing. However, the patches of the terra 
firma-forme dermatosis can be misleading as they are usually resistant to a regular wash with soap 
and water, and they require alcohol swabbing with substantial shearing force to be removed.
The clinical presentation of tattoos, and the yellow to orange coloration of skin induced by xantho-
dermas are highly suggestive of the diagnosis.
By contrast, ochronosis and heavy metal depositions can be difficult to diagnose. Careful interro-
gation of the patient on his exposure to drugs or substances containing heavy metals, and on the 
chronic use of topical agents with hydroquinone is mandatory.

2. A melanic pigmentary disorder is suspected
•  Are the lesions congenital or acquired?
Be aware of the fact that although presented since birth some lesions can be noticed only after 
one or two summers when the child has begun to tan. Familial history of pigmentary disorders, 
and disposition along Blaschko’s lines can help to diagnose genetic pigmentary disorders.
•  What is the pattern of the dyschromic lesions?
Dyschromic lesions can be diffuse, reticulated, acral or localized. Lesions following Blaschko’s lines 
are highly suggestive of mosaicisms. Always examine the folds, nails, hairs and mucous membranes 
as they provide useful clues for the diagnosis. 
•  Has any topical substance been applied?
Many topical agents (alone or in combination with sun exposure) can lead to dyschromic lesions. 
They may also have changed the clinical presentation, or have hidden the preexisting inflammation.

3. Wood’s lamp examination
Any patient with a pigmentary disorder should be fully examined under both visible and UVA light 
(ie, Wood’s lamp). 

•  Leukodermas
Under visible light it is sometimes difficult to distinguish between hypomelanosis and amelanosis 
in individuals who have very lightly pigmented skin (types I or II), and neonates. Due to the greater 
loss of epidermal pigmentation, the contrast under Wood’s lamp examination is more pronounced 
in amelanosis as compared to hypomelanosis. Acquired amelanotic lesions are in most cases viti-
ligo. If the lesions are congenital, other diagnoses such as piebaldism or Waardenburg syndrome 
have to be ruled out. Hypomelanotic lesions are in most cases post-inflammatory.
This technique is also helpful in differentiating hypomelanotic macules from hemoglobin-related leuko-
dermas; for example, nevus anemicus becomes inapparent. Wood’s lamp also facilitates the diagnosis 
of tinea versicolor by showing a yellowish green fluorescence of the hypopigmented macules.

•  Hypermelanosis
Hyperpigmented lesions should also be examined under Wood’s lamp. When the contrast between 
lesional and non-lesional skin is increased under Wood’s lamp examination, as compared to visible 
light, the hyperpigmentation is mostly epidermal. However, when the contrast is decreased under 
Wood’s lamp, the hyperpigmentation is mostly in the dermis. This is most helpful as it can help to 
discriminate between some diagnoses, and also has a therapeutic value as dermal hyperpigmen-
tation cannot be treated with topical depigmenting agents.

REFERENCES

•  Passeron T, Mantoux F, Ortonne JP. Genetic disorders of pigmentation. Clin Dermatol. 2005;23: 56-67.
•  Nordlund JJ, Boissy RE, Hearing VJ, et al (Eds). The Pigmentary System: physiology and pathophysiology. 

Edinburgh: Blackwell Science. 2006;1-1200.
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THE PIGMENTARY SYSTEM

Figure 1. Section of human skin immunolabeled with anti-tyrosinase antibodies to locate melanocytes. 
Reproduced with permission from © Springer. 

THE PIGMENTARY SYSTEM

Skin color is the result of a subtle blend of pigments. Hemoglobin derivatives or the abnormal 
presence of endogenous or exogenous pigment thus change the color of skin tissue. Thickening 
of the epidermis can also result in color variations. However, most pigmentation of skin, hair and 
eyes result from quantitative and qualitative changes of the melanin pigment. Melanin is produced 
and secreted by specialized cells called melanocytes. Melanocytes are present in the skin and in 
hair follicles but are also found in some sensory organs such as the retina or inner ear and the 
central nervous system (leptomeninges). In the skin, these cells are located in the basal layer of 
the epidermis or in the inferior part of the hair follicles (Figure 1). Melanoblasts are precursors of 
melanocytes. During embryonic life, they migrate from the neural crest to their distal territories, 
then proliferate and diff erentiate into melanocytes. They then acquire the ability to synthesize 
and transport melanin in specifi c organelles, called melanosomes. Finally, these melanosomes are 
distributed to adjacent keratinocytes in order to play their physiological role. 

The acquisition of suffi  cient and homogeneous pigmentation is therefore a complex process, 
only possible if melanocytogenesis (embryonic development of the pigment system) is 
successful and all elements involved in the process of pigmentation (melanogenesis, bioge-
nesis and transport of melanosomes, as well as transfer of melanosomes to keratinocytes) 
are functional.
Melanin pigmentation is genetically predetermined. However, it may be aff ected by ultra-
violet (UV) radiation, as well as numerous other agents (hormones, peptides, chemical 
mediators), which can stimulate or inhibit skin pigmentation.

MELANOCYTOGENESIS

Melanocytes are cells derived from the dorsal part of the neural crest that then migrate 
into the dermis and the epidermis. It has been shown that nerves also contain stem cells 
capable of diff erentiating into either Schwann cells or melanocytes depending on cytokine 
stimulation [1]. This possible new origin of melanocytes is very interesting, as it highlights the 
close relationship observed clinically between nerves and pigmentation. 
 During embryogenesis, the cells of the neural crest are subjected to a multitude 
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Figure 2. Enzyme machinery dedicated to the production of the melanins within melanosome.

BIOGENESIS OF MELANOSOMES

Melanosomes form part of the family of secretory lysosomes. They result from the combination 
of membrane structure proteins and different melanogenic enzymes. The study of melanosomes 
by electron microscopy has revealed several stages of maturation: ‘premelanosomes’ at stage I are 
spherical in shape and at stage II are oval with a filamentous matrix; stage III melanosomes have 
opaque matrix deposits of melanin that are dense with electrons (beginning of synthesis); stage 
IV ‘mature’ melanosomes have a uniformly opaque matrix.

of stimulations, finally to become functional melanocytes. The agents of this stimulation and their 
exact roles are not yet fully understood; however, the importance of specific molecules has now 
been clearly identified. Microphthalmia-associated transcription factor (MITF) is a transcriptional 
factor that activates the transcription of certain melanocyte proteins including the key enzymes 
of melanogenesis, tyrosinase and tyrosinase-related protein 1 (TRP1) [2]. The PAX3 gene also plays 
a crucial role in melanocyte differentiation. SOX10, which encodes a transcription factor that with 
PAX3 regulates MITF transcription, is also involved in the survival of cells from the neural crest [3]. The 
tyrosine kinase receptor located on the surface of melanocytes, called c-kit, and its ligand, stem cell 
factor (SCF), produced by keratinocytes, is also involved in the proliferation and survival of melano-
blasts. Finally, the product of the SLUG gene (a transcription factor expressed by neural crest cells, 
including melanoblasts) and also the endothelin B receptor (EDNRB), and its ligand, endothelin 3 
(EDN3), also appear to be involved in melanocyte differentiation and survival during embryogenesis. 
Clinically, mutations in the genes encoding these proteins cause piebaldism (cKIT gene mutations) 
and Waardenburg syndrome (mutations in the other aforementioned genes) [4–13].

MELANOGENESIS

The main function of differentiated melanocytes is melanin synthesis (melanogenesis). This 
process involves different enzymes that catalyze each of the reactions leading to the formation of 
melanin pigments in specialized organelles called melanosomes. The key enzymes are tyrosinase, 
TRP1 and dopachrome tautomerase (DCT). Tyrosinase is the rate-limiting enzyme of melanoge-
nesis. These enzymes must be correctly synthesized and then transported in melanosomes to be 
active (Figure 2). 
An anomaly occurring at this stage is responsible for oculocutaneous albinism (OCA) types 1–4. 
OCAs are now considered to be diseases affecting the intracellular transport of tyrosinase rather 
than impaired catalytic functions of melanogenesis enzymes. Indeed, even minor mutations of 
TYR or TYRP1 induce the same clinical phenotype as mutations responsible for the loss of protein 
function. All muteins are indeed recognized as abnormal by the quality control system of the endo-
plasmic reticulum, and are then directed to the proteasome to be degraded [14, 15]. Similarly in OCA2 
and OCA4, mutations of the P and MATP genes prevent the transfer of tyrosinase (and TYRP1 in 
OCA4) from the trans-Golgi network to melanosomes [16–18]. Only a small proportion of enzymes are 
correctly transported to the melanosomes and the quantity of melanin thus produced is very low.
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Figure 3. Players involved in the transport of the melanosomes within melanocytes and their transfer to the surrounding keratinocytes.

Of the proteins involved in the biogenesis of melanosomes, lysosomes and dense platelet granules, 
the LYST protein involved in the pathogenesis of Chediak–Higashi syndrome must be mentioned [19]. 
Hermansky–Pudlak syndrome is also caused by abnormalities in melanosome biogenesis [20–26]. 
These similarities between melanosomes and other secretory lysosomes explain the association 
in these genetic disorders of extracutaneous symptoms (such as bleeding disorders or immuno-
deficiencies) and pigment dilution.

TRANSPORT OF MELANOSOMES

Melanocytes have cytoplasmic expansions called dendrites that enable them to interact with kerati-
nocytes of the suprabasal layers. Each melanocyte interacts with about 36 keratinocytes, thus forming 
an ‘epidermal unit of melanization’. While melanin is synthesized, melanosomes are transported to 
the end of the melanocyte dendrites. Melanosomes are transported along actin and tubulin fibres. 
Motor proteins are associated with microtubules and are involved in the migration of melanosomes. 
Kinesin thus enables anterograde transport of melanosomes while dynein is involved in retrograde 
transport. The importance of transport along actin fibers was demonstrated by the better unders-
tanding of another genetic hypomelanosis known as Griscelli syndrome (GS). Transport on actin 
fibres is carried out by means of a molecular complex involving at least one molecular motor, myosin 
Va (mutated in GS1), a small GTPase, Rab27a (mutated in GS2) and melanophilin (mutated in GS3) 
(Figure 3) [27–29]. Again, the involvement of muteins in other physiological mechanisms explains 
the phenotype observed depending on the different types of GS. All people with GS will thus 
have pigment dilution (mild skin hypopigmentation with silvery grey hair), but some will also 
have neurological damage (Va myosin mutations), or immunological damage (Rab27a mutations), 
whereas skin appendage damage is only observed in cases of melanophilin gene mutations.

KERATINOCYTE TRANSFER

After having reached the end of the dendrites, the melanosomes are then transferred to the kera-
tinocytes (Figure 3). The mechanisms involved in this transfer are still poorly defined. The protease 
activated receptor 2 protein (PAR-2) as well as lectins and surface glycoproteins, still unidentified, 
are thought to facilitate this transfer. It has also been demonstrated that a transcription factor, 
Foxn1, plays a key role in these transfer phenomena by first identifying the cells receiving the 
pigments and then recruiting adjacent melanocytes so that they connect to them by means of 
dendrites and transfer their pigments [30]. The transfer of melanosomes from melanocytes to kera-
tinocytes might be carried out by small growths on the cell extremities, known as filopodia [31]. 
Once transferred, the melanosomes are then gradually eliminated with the keratinocytes as they 
ascend to the epidermal surface.
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INTRACELLULAR SIGNALING

The main signaling pathway involves cyclic adenosine monophosphate (cAMP), the intracel-
lular increase of which activates protein kinase A (PKA). The inducing agent of this pathway is 
α-melanocyte stimulating hormone (αMSH), a keratinocyte agent, which binds to its MC1R 
receptor on the surface of melanocytes and that is positively coupled to adenylate cyclase by the 
intermediary of a Gas protein. cAMP regulates gene expression by means of transcription factors 
from the family of cAMP-responsive element binding proteins, which bind to specific sequences 
called CRE (cAMP responsive elements). cAMP thus induces an increase in the expression of MITF 
and SOX9 (SRY-box containing gene 9) leading to the expression of genes and key proteins for 
melanogenesis, especially DCT and tyrosinase, in order finally to induce melanin synthesis [2, 32].

MELANINS AND THEIR ROLES

Two types of melanins are produced: eumelanins and pheomelanins. In humans, melanins are 
generally a mixture of eumelanins and pheomelanins in different proportions. Eumelanins are 
brown or black-colored melanins. Pheomelanins are yellow-orange in color. Eumelanins and 
pheomelanins derive from the enzymatic conversion of tyrosinase into dihydroxyphenylalanine 
(dopa), then into dopaquinone through tyrosinase activity. Thereafter, the synthesis pathways 
diverge, involving either TRP-1 and TRP-2 (also known as DCT) in eumelanogenesis, or incorpora-
ting sulphur derivatives for pheomelanogenesis (Figure 2).
 UV radiation increases the synthesis of melanin and accelerates its transfer to keratino-
cytes. The production of melanin is an adaptive response of the body to prolonged exposure to 
sunlight. Therefore, after UV stimulation, melanocytes produce an optional pigment reflecting 
the ability of each individual to develop a tan, the skin’s natural protective mechanism. Melanin 
pigment is the most important photoprotective system. It absorbs more than 90% of UV rays that 
have crossed the stratum corneum. Despite processes of absorption, approximately 15% of UVB 
still manages to reach the basal layer of the epidermis and 50% of UVA reaches the dermis. UVB 
induces the formation of dimers in DNA chains, causing metabolic defects (ageing), cell death by 
apoptosis or the acquisition of disordered proliferation properties (cancers). It is now known that 
UVA plays a role at least as important as UVB in these phenomena, particularly in the production 
of free radicals. Melanins filter visible and UV rays. During irradiation, melanosomes gather around 
the nucleus (the capping phenomenon) and thus protect the genetic material of keratinocytes. 
Eumelanins have a photoprotective power about 1000 times greater than that of pheomela-
nins. They can absorb free radicals generated in cells by UV radiation, preventing the DNA from 
damage, and thus protect the skin from the harmful effects of UV radiation. Recent work suggests 
the involvement of pheomelanins, both as a result of UVA but also independently of UV rays (for 
individuals with a fair skin type), in the genesis of melanoma through mechanisms of oxidative 
damage on DNA [33, 34].
 Although the quantity, quality and distribution of melanin in keratinocytes are important 
in protecting from UV-induced damage, the DNA repair mechanisms might play an even more 
crucial role [35]. After UV irradiation, individuals with dark skin types have less DNA damage of the 
basal keratinocytes than those with fair skin types, confirming the greater efficiency of melanin 
filtering in patients with high skin types [36]. In addition, these same individuals with dark skin types 
have a higher rate of keratinocyte apoptosis and faster removal of UV-induced dimers, suggesting 
more effective detection and DNA damage repair mechanisms [36].

REGULATION OF MELANOGENESIS

Melanogenesis is regulated mainly by UVA and UVB radiation from sunlight. UVA and UVB rays 
penetrate to the basal layer of the epidermis and can therefore affect melanocytes and kerati-
nocytes. Experimental evidence demonstrates that UV rays, particularly UVB, can act directly on 
melanocytes in order to stimulate melanogenesis, including the activation of USF-1 transcription 
factor by the p38 stress protein (Figure 4) [38]. Furthermore, it is clear that exposure of keratino-
cytes to UVB induces the production of many agents that regulate differentiation of melanocyte, 
dendrite growth and melanogenesis. The coordinated action of these factors as well as the direct 
effect of UV on melanocytes leads to the final effects of UV, namely the stimulation of the growth 
of melanocytes and of their melanogenic activity, resulting in increased skin pigmentation, ie, 
tanning (Figure 5). 
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Of the agents of keratinocyte origin, in which production is stimulated by UV, αMSH and adreno-
corticotropic hormone (ACTH) are the most potent activators of melanogenesis. αMSH and ACTH 
are polypeptide hormones generated by the split of a high molecular weight precursor, proopio-
melanocortin (POMC). 
 Activation of the p53 stress protein under the effect of UV rays on keratinocytes appears to 
play an important role in inducing POMC transcription [39]. The association of skin hyperpigmenta-
tion with Addison’s disease and Cushing’s syndrome is the consequence of ACTH hypersecretion. 
The effects of αMSH and ACTH are initiated by binding the hormone to a seven-transmembrane 
domain receptor located on the surface of melanocytes, known as MC1R [40]. Allelic variations in 
the gene encoding MC1R are associated with the red phenotype and the presence of freckles [41, 42]. 
It has been demonstrated that some of these allelic variations were related to an independent risk 
of the occurrence of melanoma [43]. The MC1R receptor is coupled to a Gas protein, which activates 
adenylate cyclase and increases intracellular cAMP concentration. Extensive in-vitro data have 
illustrated the crucial role of cAMP in the regulation of melanogenesis, but also the transport of 
melanosomes [44, 45]. The increase in intracellular cAMP levels activates several downstream signa-
ling pathways, including SOX9 and MITF, which play a key role in melanogenesis (Figure 6) [2, 32].
 Numerous factors can very finely regulate the production of melanin pigments and/or 
the growth and differentiation of melanocytes. Therefore, nitric oxide, but also some growth 
factors, such as basic fibroblast growth factor (bFGF), stem cell growth factor, hepatocyte growth 
factor (HGF), endothelin-1 (ET1) and some prostaglandins, present in the circulation or secreted 
by keratinocytes, act to varying degrees on melanocyte growth and the melanogenic activity 

Figure 4. Direct action of ultraviolet (UV) radiations on melanocytes to stimulate melanogenesis.

Figure 5. The key role of secreted keratinocyte factors in UV-induced pigmentation.
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Figure 6. Simplified scheme of the main pathway involved in UV induced 
pigmentation.

Ultraviolet (UV), and particularly UVB, induce DNA 
damage in keratinocytes. This cellular stress activates the 
p53 protein, which binds to the promoter of the POMC 
gene (responsible for proopiomelanocortic hormone pro-
duction) in order to activate it. This results in an increase 
in the production of α-melanocyte stimulating hormone 
(αMSH) by keratinocytes. αMSH then binds to its receptor 
(MC1R) located at the surface of the melanocytes. This 
binding activates the cyclic adenosine monophosphate 
(cAMP) pathway, which then activates protein kinase A 
(PKA), ultimately leading to the increased expression of 
microphthalmia-associated transcription factor (MITF) 
protein in melanocytes. MITF then activates both melanin 
production, by stimulating the synthesis of tyrosinase 
in particular, but also the transport of melanosomes to 
the end of melanocyte dendrites by increasing Rab27a. 
This cAMP pathway also stimulates the transfer of these 
melanosomes to adjacent keratinocytes. This results in an 
optional pigmentation, more commonly known as tan-
ning. CREB, cAMP-responsive element binding protein.

 More recently, it has been shown that fibroblasts were capable of producing factors acting 
on melanogenesis, which differ according to the skin type of the individual [50]. Therefore, one of 
these factors, known as neuregulin-1 (NRG1), secreted by fibroblasts in black skin (skin type VI), 
significantly increases the pigmentation of human melanocytes in culture. These results demons-
trate the involvement of fibroblasts in melanogenesis.
 More recently, it has been shown that visible light can also induce a tan [50]. However, not 
all wavelengths of the visible spectrum have the same photobiological effects on pigmentation. 
Therefore, short wavelengths (415 nm: blue–violet) can induce intense and prolonged pigmenta-
tion over 3 months, while red light (630 nm) has little effect on skin pigmentation (T. Passeron et 
al, 2014, submitted). This involvement of visible light in pigmentation could play a role in certain 
pigmentary disorders, such as melasma or post-inflammatory hyperpigmentation.

PRINCIPAL ETHNIC DIFFERENCES

Few studies are yet available on the differences between white skin and black skin. Color diffe-
rences are caused by the intensity of melanin pigmentation. In the darkest phenotypes, melanin 
pigment is found throughout the entire basal membrane and continues in the stratum corneum. 
If the number of melanocytes is identical, the type and number of melanosomes will vary depen-
ding on the skin type. In white skin, melanosomes are few and their maturation is often incomplete 
(stages I–III). They are also rapidly degraded. In black skin, their number is increased and, above 
all, most are at stage IV. The distribution of melanosomes in keratinocytes also plays a key role in 
skin color. The type of melanin is different, with a much larger proportion of eumelanin in black 
skin while lighter skin types have predominantly pheomelanins. Finally, individuals with high skin 
types seem to have a more effective repair and elimination mechanism of UV-induced damage 
than those with lighter skin [36].
 To date, 378 loci are known to induce pigmentation abnormalities in mice when mutated 
(see http://www.espcr.org/micemut). However, the gene involved is identified in only approxima-
tely half of cases. These genes control the complex mechanisms that account for the diversity of 
skin, appendage and eye color, and reflect the adaptation of humans to the climate changes faced 
over the course of evolution [51–54]. The study of these genes has led to a better understanding of 
pigment genodermatoses and associated systemic diseases. The close relationship between the 
major genes involved in pigmentation and their roles in melanoma clearly show that the study of 
these mechanisms will eventually enable clinicians to obtain a better understanding of and perhaps 
control pigmentation, and to define new therapeutic approaches targeting melanoma [55–58].

of melanocytes [46]. The role of fibroblasts in melanocytogenesis and melanogenesis has been 
demonstrated. Palmoplantar fibroblasts thus express high levels of Dickkopf 1, which reduces 
melanocyte proliferation and differentiation by acting on MITF, explaining (at least partly) the 
lower pigmentation generally observed on the palms and soles [47–49]. 
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MEASURING SKIN COLOR AND 
PIGMENTATION DISORDERS
L. DUTEIL, K. ROUSSEL, P. BAHADORAN

INTRODUCTION

The color of the skin depends mainly on its pigment content, on the spectrum of the illuminating 
light and on the quality of the cutaneous surface. The pigments of the skin, also called chromo-
phores, are mainly represented by melanin in the epidermis and by hemoglobin in the dermis. Other 
molecules such as bilirubin, amino acids, nucleic acids, porphyrins and carotenoids (endogenously 
produced) may participate at different levels to the absorbing and reflecting process of the light [1-3].  
The need for assessment of the skin color and pigmentation extends from the dermato-cosmeto-
logy domain (including sunscreens, skin pigmenting or depigmenting products, antiaging agents 
and make-up evaluations) to the clinical dermatology for the characterization of the various types 
of skin pigmented lesions. Although the human eye is able to distinguish between hundreds of 
colors, the results of visual assessment remain subjective and qualitative with a poor reprodu-
cibility in time. Since the last decades, several objective methods and technologies have been 
developed [4-6] to measure skin color and some were proposed as commercially available devices. 
Two main types of skin color investigation systems exist. One is based on different approaches of 
analysis of reflected light by the skin, which gives only spectral information. The second is based 
on the skin imaging technologies which offers, beside the color and spectral aspects, spatial 
information, taking into account, for example, the lesion borders or heterogeneity on a large skin 
area (eg, the whole face). The first type of systems is based on the spectrophotometric analysis of 
the reflected light by the skin, the illuminating light being either a continuous spectrum (white 
light) [7, 8] or single bands specific of absorption of melanin and hemoglobin [9-12]. These objective 
methods are easy to use but inconveniently produce color information only on small areas (0.5 
to 1 cm²). They are very useful in skin pharmacology; where the information is needed on small 
test surfaces. With the progress of optical instrumentation, digital imaging techniques and the 
development of dedicated image analysis processing, the spatial component of the skin color can 
be integrated in the measurement [13, 14]. The recent development of dermoscopy has been shown 
to improve the diagnostic accuracy of pigmented skin lesions [15]. Multispectral imaging [16], which 
takes into account the combination of spectral and spatial information, aims to determine the 
severity of skin pathologies. Finally, reflectance confocal microscopy (RCM) [17] represents a very 
promising tool that allows the dermatologist to perform a noninvasive analysis of pigmented skin 
lesions at a histological level. 

VISUAL ASSESSMENT OF SKIN COLOR AND PIGMENTATION

The eye is the first diagnostic tool for the dermatologist. Color perception is the result of the 
perception of the ‘visible’ wavelength range 400 to 700nm collected by the eye and interpreted 
by the brain [18, 19]. The evaluation of skin pigmentation by visual examination depends not only on 
the subjective perception of colors by the observer but also on the nature of the illuminant and on 
the geometric position of the observer relative to the skin surface. Various scales and indexes have 
been developed to reduce potential interobserver variability and enable more objective assess-
ment of skin pigmentation. For example, in the case of melasma, the MASI [20]. Using a standardized 
environment and grading skin color with either standard color references, such as Munsell stan-
dards or very precise rating scales or color charts [4, 21] may lead to reliable visual color assessments. 

REFLECTANCE TRISTIMULUS CIE COLORIMETRY

The colorimetry tristimulus system is based on the following two principles: the first is that each 
color can be matched by a suitable mixture of three selected light radiations, the second is that 
if two colors are matched by three radiations, the mixture of these two colors is found additive 
by suitable optical means. In this system, each color is defined with a set of three tristimulus 
primary values (X: red content, Y: green content, Z: blue content). The L*, a*, b* coordinates are 
also calculated from the X, Y, and Z tristimulus primary values. In the L*a*b* color space, L* is the 
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Figure 1. The skin color volume in the cie l*, a*, b* color space (with 
permission of Chardon et al, 1993 (22)).

Figure 2. DRS absorbance spectra (arbitrary unit) of three types of skin area: a pigmented 
lentigo (shape of typical melanin absorbance curve), a raised red spot (shape of typical 
hemoglobins absorbance curve, absorption peaks of oxyhemoglobin visible at 542 and 
577 nm) and a normal skin area. Measurements performed with a diffuse reflectance 
spectrometer (Canfield Scientific System, Fairfield, NJ, US).

lightness ranging from 0 (black) to 100 (white), a* is the balance between red (positive values) and 
green (negative values) and b* is the balance between yellow (positive values) and blue (negative 
values). All the different types of basal skin color for a selected body site (the back for example) are 
located inside a vertical arched volume in the L*a*b* color space [19, 20] (Figure 1). Thus, sectors of 
skin color categories have been delineated [22, 23] to correspond roughly to the skin phototypes [24]. 
The sectors are delimited by radii originating from L*=50 and b*=0 and constitute defined angles 
with the b* axis. Therefore, a subject can be characterized by the so-called individual typology 
angle (ITA°), which is calculated by: ITA°= Arctangent ((L*-50)/b*)x180/Π. The values proposed for 
the angles of skin categories boundaries were: Very light skin > 55° > Light skin > 41° > Interme-
diate skin > 28° > Tanned skin > 10°. Colorimetry has been extensively used to assess the process 
of UV-induced erythema/pigmentation [25, 26)], skin typology [27] and photoprotection factors [28-31]. 

REFLECTANCE SPECTROPHOTOMETRY

REFLECTANCE SPECTROSCOPY
The scanning reflectance spectroscopy [7, 32] analyses the spectrum of light reflected by the skin, 
typically between 400 and 700 nm, and allows the measurement of skin color in order to obtain 
information on skin chromophore content. The optical properties of the skin are determined 
by the spectral absorption, reflection and scattering of the light as it strikes and penetrates the 
different cutaneous structures. The scanning reflectance spectrometers are built to measure the 
diffuse reflectance of the light, ie, the part of the light which is modified by the absorption, reflec-
tion and scattering processes inside the skin, and which is re-emitted from the skin. This technique 
is also called diffuse reflectance spectroscopy or DRS [32]. Different skin modeling simulations have 
been used to analyze spectral data [33, 34]. For example, the reflectance spectra of the human skin 
in visible and near-infrared (NIR) spectral region have been calculated using the Monte Carlo 
technique [35]. An example of skin DRS reflectance spectra (presented as absorption spectra) is 
illustrated in Figure 2. In this figure, compared to the normal skin spectrum, the differences of a 
heavy pigmented skin lesion (lentigo) spectrum and a deeply vascularized lesion (raised red spot) 
are clearly observable. 
 Wallace et al [36] aimed to document the optical reflectance (range 320 to 1100 nm) charac-
teristics of pigmented skin lesions in order to evaluate their potential for improving the differential 
diagnosis of malignant melanoma from benign pigmented skin lesions. Characteristic differences 
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Figure 3. Enhancement of melasma visualization using polarised (B) and Wood’s light (C) compared to white light (A).

A B C

in spectra from benign and malignant lesions were studied and showed significant differences 
between lesion groups classified by histology.

NARROW BAND REFLECTANCE SPECTROSCOPY
The reflectance spectrophotometers are known to be expensive, cumbersome and not well 
adapted for routine clinical uses. Since the spectrophotometric measurements often result in 
the analysis of some specific narrow bands or peaks of spectra corresponding to the absorption 
bands of the main chromophores of the skin, the use of simpler and cheaper devices based on 
narrow-band analysis was developed. The Mexameter MX16  (Courage-Khazaka, Elelectronik, 
Köln, Germany) is equipped with 16 light emitting diodes (LED) arranged circularly and emitting 
at 568 nm (green), 660 nm (red) and 880 nm (infrared). The system is based on the principles 
described by Diffey and coworkers [37]. The melanin index (mx) is measured at two wavelengths 
(660 and 880 nm). These wavelengths have been chosen in order to achieve different absorption 
rates by the melanin pigments. For the erythema index (ex), two different wavelengths are used 
to measure the absorption capacity of the skin. One of these wavelengths corresponds to the 
spectral absorption peak of hemoglobin (568 nm) and the other wavelength (660 nm) has been 
chosen to avoid other color influences (eg, bilirubin). Several studies [38, 39] have been performed 
to compare narrow-band spectrophotometers to tristimulus colorimeter. The results showed 
that both kind of instruments are able to detect very small changes in skin color. The correlation 
between the instruments was found to be moderately good between L* and the melanin indexes 
and good between a* and the erythema indexes. A recent study [40] showed that the Mexameter, 
the Colorimeter, and the DSL II colorimeter provided reliable color data on normal skin and scars. 
Various type applications of assessment of the cutaneous pigmentation by narrow-band spectro-
photometers were performed including, for example, UV-induced pigmentation [41, 42], efficacy of 
depigmenting agent [43,44], and protection of vitiligo [45, 46]. Skin typology [47, 48] and epidemiology [49] 

are the subject of numerous studies. 

WOOD’S LIGHT AND DERMOSCOPY

WOOD’S LIGHT
The classical photography technique performed in Wood’s light is a simple and useful method 
to visualize skin pigmentation [50-52]. The Wood’s lamp has a UVA band pass filter which blocks 
most visible light and allows through UV. It emits mostly long wave (UV-A) ultraviolet light. The 
hyperpigmented skin areas such as solar lentigos appear darker on the black and white image 
compared to ‘normal skin’ due to the fact that melanin absorbs heavily in the UVA domain. On 
the other hand, depigmented lesions, such as vitiligo macules are displayed as white areas on 

the skin [53]. UV photography of facial pigmented lesions can also be performed through facial 
complexion analysis systems such as Visia® (Canfield®, USA). The processing of these kind of images 
by dedicated gray levels analysis software could increase the objective quantification level of this 
technique. Figures 3A, B, and C illustrate the enhancement of melasma visualization using Wood’s 
light and crossed polarized light.

DERMOSCOPY
Dermoscopy (dermatoscopy, epiluminescence microscopy) is one of the major in vivo noninvasive 
diagnostic techniques used in the diagnosis of melanoma and other pigmented skin lesions [15, 46]. 
The technical set up consists of a magnifying optical system (surface microscope, stereomicros-
cope, hand-held scope) allowing magnification of the lesion image. The lesion is covered with 
immersion oil or any kind of liquid including water and alcohol in order to eliminate surface 
reflections of the illuminating light. This makes the stratum corneum translucent, enabling the 
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Figure 4. Dermoscopy of post-inflammatory pigmentation. 
A.  Clinical aspect of a diffuse pigmentation of the cheek in the context of folliculitis barbae. 
B.  Dermoscopic aspect: diffuse blue-gray dots realizing a ‘peppering’ pattern and corresponding histologically to melanophages.

Figure 5. Reflectance confocal microscopy imaging of actinic lentigo. 
A. Clinical aspect. 
B. Dermoscopic aspect. 
C.  Confocal aspect: increased and distorded dermal papillae (DP), cord-like elongated rete-ridges (≥) realizing a ‘donut-like’ pattern 

around hair follicles (HF). 

Figure 6. Dermoscopy of solar lentigos (Ax20; Bx70).

A B C

A B
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visualization of pigmented structures of the epidermis and of the dermal-epidermal junction 
and superficial papillary dermis, which are impossible to observe with the naked eye. The vessels 
of the superficial vascular plexus can also be observed. Various diagnostic systems have been 
proposed for assessing dermoscopic images. For all the diagnostic systems, the color aspect of 
the pigmentation of the lesion is crucial, including number of different colors, aspect of pigment 

networks, distribution of pigments and shape margin of pigmented areas. The use of dermoscopy 
by trained dermatologists allows the diagnosis of melanoma with a sensitivity of 89% and a speci-
ficity of 84%. Since the last decade, numerous computerized image analysis models have been 
proposed in order to maximize the diagnostic accuracy, in particular in the field of lesion border 
detection [15, 54, 55], color quantification [56, 57] and pattern classification [58]. Regarding pigmentation 
disorders, dermoscopy is useful to distinguish some forms of dermal (Figure 4) versus epidermal 
(Figure 5B) pigmentation (see also Figures 6A and B). 

REFLECTANCE CONFOCAL MICROSCOPY (RCM)

Reflectance confocal microscopy (RCM) is a recent skin imaging technique that allows in vivo, 
non-invasive, real time, and almost histological visualization of the skin [59]. Confocal microscopy 
is a technique that enables virtual optical sections through an object of interest. Confocal micros-
copy was first used in biology to visualize cellular organelles, and it was adapted recently for 
clinical practice, especially in dermatology. Reflectance means that the images are obtained by 
reflection of a laser by endogenous molecules. Since melanin is the strongest contrast agent in 
the skin, RCM is particularly suitable to investigate skin pigmentation. Paradoxically, melanized 
structures look very bright on RCM images, a feature that can be easily seen on RCM sections 
of the dermal-epidermal junction, where bright (pigmented) keratinocytes surround dark (non-
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Figure 8. Reflectance confocal microscopy imaging of vitiligo. Confocal images of vitiliginous skin during UVB therapy showing bright 
dendritic melanocytes around hair follicles (O) and dermal papillae (0).

Figure 9. Reflectance confocal microscopy imaging of melasma. 
(A) Epidermal melasma: clusters of small bright cells corresponding to hyperpigmented keratinocytes in the epidermis. (B) Dermal 
melasma: plump bright cells corresponding to melanophages in the dermis. (C ) Melasma with activated melanocytes: dendritic bright 
cells in the epidermis.

Figure 7. Reflectance confocal microscopy imaging of vitiligo. Confocal images (500 x 500 microns) at the dermal epidermal showing 
increasing brightness of peri-papillar cells in (A) vitiligo lesion, (B) perilesional skin, and (C) distant normal skin. 
Abdomen skin, non-exposed. Adapted from: Kang, et al [62].

A B C

rest of RCM for the diagnosis of pigmented lesions, especially pigmented tumors has largely 
been reported [61]. RCM is also interesting for the evaluation of pigmentation disorders such as 
vitiligo [62] (Figures 8, 9) melasma [63] (Figure 10) and lentigines (Figure 11). In addition regarding 
normal pigmentation, it was reported recently that RCM can quantify variations of skin pigmen-
tation [64]. One of the objectives of this work was to identify RCM parameters able to quantify in 
vivo epidermis pigmentation potentially applicable in clinical studies. The study included 111 
healthy female volunteers with phototypes I-VI. The authors proposed an index called ‘papillary 
contrast’ and defined as the difference in brightness between the cellular ring around the papilla 
zone and the central dermal papilla zone. 
The mean papillary contrast (PC) was estimated according to the following function:

pigmented) dermal papilla (Figure 7). Interestingly, based on morphological criterias, RCM 
can discriminate between the different pigment cell populations in the skin [60]. The inte-
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where PC, papillary contrast; B_ring, brightness of the ring papilla; B_center, brightness of the 
central dermal papilla; and Nb_pap, number of papillae. PC measured at the dermo-epidermal 
junction appeared to be a reliable marker of epidermis pigmentation and showed a strong corre-
lation with skin pigmentation assessed clinically using the Fitzpatrick’s classification. However, 
additional studies comparing RCM with established methods of skin color measurement, such as 
colorimetry are needed in the future to confirm the interest of this approach. Another limitation 
worth considering is the price of the RCM device ~100 000 euros, though it can be used for other 
purposes. Despite these limitations, RCM represents a significant advance in the field of pigment 
measurement since it might allow a quantification of melanin along with a morphological iden-
tification of melanized cells. 

SPECTRAL IMAGING AND IMAGE PROCESSING

Spectral imaging is the integration of spectroscopy with spatial measurement; thus, it extends the 
image into spectroscopy by allowing measurement of the spectrum at each point of the image. 
As described above, spectroscopy yields quantitative information and extends understanding 
of skin pigmentation. Images give morphological information, such as lesion texture, borders, 
and area. Spectral imaging of the skin surface is then a way to extract both of these two crucial 
aspects of pigmented lesions. The information captured by spectral imaging is similar to that 
acquired by the clinician. So spectral imaging provides global and sufficiently rich information to 
support diagnosis. In addition, this information is quantitative, objective, and reproducible. The 
spectral information is more detailed than information provided by human eye or contained in 
color images. The human eye, like the dermatoscope, only has the capacity to capture in three 
spectral bands with its sensors for red, green, and blue (RGB). Multispectral imaging (MSI) can 
capture spectral information in wavelengths from several tens up to one hundred for hypers-
pectral imaging (HIS). The high definition of the skin spectral response, which can be out of the 
visible light range, offers a new possibility for identifying and quantitatively characterizing a cuta-
neous lesion leading to a more precise and robust diagnosis. Spectral imaging methods can be 
divided into four different methods [65]. The selection of the most appropriate method depends 
on the capture constraints (eg, time, sample movement, resolution need). The larger the number 
of wavelengths or the higher the spatial resolution, the longer will be the capture. Multispectral 
technology has been applied to dermatology mainly for noninvasive diagnosis of melanomas. It 
has also been proposed for analysis of bruised skin [66], vascular lesions, [67], acne vulgaris [68] and 
various pigmented lesions; including melasma [69], naevi, and pigmented skin cancers [70]. For non-
invasive melanoma diagnosis, band selection in spectral imaging has been tested. Some authors 
have used a predefined set of bands [71-74]. Other authors have applied methods and algorithms 
derived from the image processing field [65]. The most currently used method is the independent 
component analysis (ICA) introduced in computerized skin analyses by Tsumura et al [75].The aim 
was to isolate the spectral components linked to melanin and hemoglobin chromophores using 
ICA. The principle was to obtain the spatially independent spectral components of the image 
expecting that some of these independent features would correspond to certain molecules 
present in the skin. Melanin and hemoglobin, the two principal chromophores involved in skin 
spectrum, are independently distributed. Tsumara et al proved that the two features obtained 
by ICA correspond to these two skin chromophores representing the healthy skin spectral print. 
ICA is commonly implemented to multispectral imaging seeking specific characterization of 
skin pigmented pathology, for example for melasma diagnosis [69]. A large number of different 
approaches have been proposed in the literature: implementation of statistical method based on 
blind source separation (BSS) as non-negative matrice factorization (NMF) to quantified melanin 
and hemoglobin [76], band selection based on on machine learning algorithms support vector 
machine (SVM) [77], and geometric method. Although further investigation is expected, multis-
pectral imaging is an effective tool for capturing the information useful in dermatology.

CONCLUSION

Skin color and pigmentation can be assessed using a wide variety of techniques. The choice 
depends on the objectives of the investigator. Two main families of methods can be identified, 
the first is related to the measure of skin color and pigmentation as a whole, ie, as it can be needed 
in clinical pharmacology for example, where only the information on skin erythema or pigmen-
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tation intensities are needed on small test surfaces. The associated technologies are based on 
different approaches of analysis of reflected light by the skin and gives only spectral information. 
The second family concerns the diagnostic assessments of pigmented skin lesions in which the 
accurate measurement of hue and chroma of the substructures of the pigmented lesion are very 
important, including integration of morphological components in the assessments. In that sense, 
dermoscopy has been shown to improve the diagnostic accuracy of pigmented skin lesions and 
some other techniques, such as the multispectral imaging, taking into account the combination 
of spectral and spatial information, are still in development. Finally, thanks to the improvement 
of digital image processing technology and to the high quality of the available optics, techniques 
of epiluminescence microscopy, such as dermoscopy and reflectance confocal microscopy, repre-
sent very promising tools allowing the dermatologist to perform a very accurate noninvasive 
diagnosis of pigmented skin lesions. 
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ACQUIRED BILATERAL TELANGIECTATIC 
MACULES

EPIDEMIOLOGY
The entity has been reported very recently with 13 cases 
in the Korean population.
Mean patient age was 43 years (age range, 37 to 52 
years) in this series with eleven men and two women.
Skin types III and IV.
The condition is probably not so rare. 
We have observed the same condition in Caucasian 
individuals.

CLINICAL DERMATOLOGICAL PRESENTATION
Irregular, dark red to brown telangiectatic macules with 
progressive development. The lesions are asymptomatic.
Localization: symmetric disposition on the upper arms. 
Lower arms thighs, legs can be involved. The involve-
ment of neck and trunk appears possible but rarer.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin contained in the epidermis without 
melanocyte proliferation.
Mild capillary proliferation and telangiectasia in the 
affected areas as compared to unaffected perilesional 
skin.
Slight perivascular inflammatory cell infiltration in the 
dermis.

DIFFERENTIAL DIAGNOSIS
•  Telangiectasia macularis eruptiva perstans (TMEP) but 

Darier sign is absent (although rarely observed in this 

type of mastocytosis) and no increase of mast cells is 
observed in the dermis.

• Acquired brachial cutaneous dyschromatosis (ABCD).
• Nevoid telangiectasias.
• Solar lentigines.

TREATMENT
No spontaneous improvement with time. Intense pulse 
light or laser targeting both the vascular and the pig-
mentary components can be proposed.

KEY REFERENCE
•  Park JH, Lee DJ, Lee YJ, Jang YH, Kang HY, Kim YC. 

Acquired Bilateral Telangiectatic Macules: A Distinct 
Clinical Entity. JAMA Dermatol. 2014;150:974-7.

Close-up on the lesion on polarized light with x20 magnification. Note the increased 
vascularization with hyperpigmentation around the vessels.

Irregular, dark red to brown telangiectatic macules on the arm.

Hyperpigmented and telangiectatic macules with irregular borders.
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ACQUIRED BRACHIAL CUTANEOUS 
DYSCHROMATOSIS (ABCD)

SYNONYMS
Melasma of the arms.

EPIDEMIOLOGY
This disorder is not rare. 
Middle-aged patients, mostly women, are affected.

PATHOPHYSIOLOGY
Unknown.
For some authors acquired brachial cutaneous dys-
chromatosis (ABCD) is a melasma. However, its pre-
valence in postmenopausal women, the presence of 
hypopigmented macules, the absence of a relation 
with estrogens, pregnancy, or hormone replacement 
therapy, and the frequent association with Civatte’s 
poikiloderma suggest that ABCD is a distinct entity of 
melasma. A photoageing disorder maybe potentialized 
by the chronic use of topical cosmetic or perfumes is 
suspected.

CLINICAL DERMATOLOGICAL PRESENTATION
Gray brown patches with geographic borders occasio-

nally interspersed with hypopigmented macules.
Asymptomatic.
Localization: dorsum of the forearm and sometimes of 
the arms. Bilateral disposition. Face and dorsum of the 
hand are spared.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin found with a homogeneous pattern 
along the basal layer. No pigmentary incontinence.
Epidermal atrophy, actinic elastosis and superficial 
telangiectasis are also observed. 

DIFFERENTIAL DIAGNOSIS
• Dyschromatosis symetrica.
• Pigmented contact dermatitis.
• Macular amyloidosis.

TREATMENT
Depigmentating agents, chemical peels, and lasers have 
been proposed but none gives truly satisfactory results.
Photoprotection and avoidance of topical cosmetic and 
perfumes are strongly advised.

KEY REFERENCES
•  Rongioletti F, Rebora A. Acquired brachial cutaneous 

dyschromatosis: a common pigmentary disorder of 
the arm in middle-aged women. J Am Acad Dermatol. 
2000;42:680-4.

•  Hu SW, Chu J, Meehan S, Kamino H, Pomeranz MK. 
Acquired brachial cutaneous dyschromatosis. Derma-
tol Online J. 2011;17:16.

Marked ABCD of the arm.

Gray brown patches with geographic borders of the arm associated with hypopigmented macules. Mild ABCD of the forearm.

Mild ABCD of the arm.

Marked ABCD of the arm. Note the irregular borders.



ACQUIRED PIGMENTED MACULES 
ON FRICTION AREAS IN RED HAIR PATIENTS
Christine Chiaverini

EPIDEMIOLOGY
Although not yet well described this entity appears to 
be quite common.

PATHOPHYSIOLOGY
Unknown.

CLINICAL DERMATOLOGICAL PRESENTATION
Pigmented brown or light brown macules in red haired 
children
More difficult to see when children become adults 

because of multiplication of ephelides in sun exposed 
areas. 
Localization: macules are restricted to friction areas of 
the body: mostly knees and elbows, sometimes on the 
dorsal side of hands. 

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Not available.

DIFFERENTIAL DIAGNOSIS
• Ephelides.
• Lentigines.

TREATMENT
Abstention.

KEY REFERENCES
Personal observation.

Acquired pigmented macules on the dorsum of the 
hand of a red haired child.

Acquired pigmented macules on the dorsum of the 
hand of a red haired child.

Acquired pigmented macules on the elbow of a red haired child. Note the same type of 
lesion also located on the dorsum of the hand.

Acquired pigmented macules on the knees of a red haired child.

Acquired pigmented macules on the elbow of a red haired child. 
Note that the macules are restricted to the friction area.
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ACROMELANOSIS PROGRESSIVA

EPIDEMIOLOGY
Only a few cases have been described.

PATHOPHYSIOLOGY
Unknown.
Some hypotheses suggest that it could be an epidermal 
hamartoma of melanocytes.

CLINICAL DERMATOLOGICAL PRESENTATION
Asymptomatic and progressive brown to blue-black 
hyper-pigmentation.
Mostly seen in newborns or during the first years of life.
Initially located on the acral areas of the fingers and 
toes. Perianal area can be involved.
Then progression to the buttocks, genital, abdomen 
and thighs.
Involvement of mucous membrane has been reported 
once.

Nails are spared.

EXTRACUTANEOUS SIGNS
Seizures reported in one case.

HISTOPATHOLOGY
Increased number of normal melanocytes in the basal 
epidermis.

DIFFERENTIAL DIAGNOSIS
• Periungueal hyperpigmentation of the newborns.
• Reticulate acropigmentation of Kitamura.
• Acropigmentation of Dohi.

TREATMENT
None reported.
No spontaneous regression of the hyperpigmentation.

KEY REFERENCES
•  Weidman A. Acropigmentation (acromelanosis): Report 

of a case. Cutis 1969:5;1119-20.
•  González JR, Vázquez Botet M. Acromelanosis. A case 

report. J Am Acad Dermatol. 1980;2:128-31.
•  Sopena Barona J, Gamo Villegas R, Guerra Tapia A, 

Iglesias Díez L. Acromelanosis. An Pediatr (Barc). 
2003;58:277-80.

Progressive hyperpigmentation on acral areas of the fingers in a young infant 
(coll. Julio Guerrero Fernandez).

Slight hyperpigmentation of the genital area in acromelanosis progressiva 
(coll. Julio Guerrero Fernandez).

Progressive hyperpigmentation of the toes in the 
same infant (coll. Julio Guerrero Fernandez).
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ADDISON’S DISEASE

EPIDEMIOLOGY
Addison’s disease is an uncommon disorder affecting 
approximately 1 in 10,000 individuals. 
There is no age, race or sexual predilection.

PATHOPHYSIOLOGY
Addison disease is caused by a deficiency of adrenocor-
tical hormones including glucocorticoids such as corti-
sone, and mineralocorticoids such as aldosterone. The 
adrenal cortex fails to synthesize glucocorticoids appro-
priately, leading to an overproduction of the upstream 
hormones called pro-opiomelanocortin (POMC) by the 
hypothalamus. The POMC is the source of adrenocortico-
tropic hormone (ACTH) and alpha-melanocyte stimulating 
hormone (αMSH) that will stimulate melanogenesis.

CLINICAL DERMATOLOGICAL PRESENTATION
Brown or bronze hyperpigmentation of the skin sug-
gestive of a deep suntan of the skin.
Mucous membranes are affected with patchy hyper-
pigmented macules of the buccal and gingival mucosa 
as well as the tongue. Acquired melanonychia is 

frequently observed.
In 20–40% of patients, the hyperpigmentation is the 
presenting symptom of their disease.
Localization: The pigmentation is usually darker in areas 
prone to trauma, such as palmar creases, knees and 
elbows, which are subjected to pressure and friction. 
Common areas for deeper pigmentation are the areola, 
axilla, perineum and genitalia.

EXTRACUTANEOUS SIGNS
Hypotension, weakness, nausea, vomiting and diarrhea.

HISTOPATHOLOGY
Increased melanin in the basal and upper layers of 
the epidermis, including the stratum corneum. Mela-
nophages may be present in the upper dermis. The 
number of melanocytes is unchanged.

DIFFERENTIAL DIAGNOSIS
•  Cushing syndrome, when the cause is an inappropriate 

secretion of ACTH, can lead to the same kind of hyper-
pigmentation. However, the extra cutaneous signs are 

different (hypertension, central obesity, buffalo neck, 
red striae, etc).

• Drug induced hyperpigmentation.
• Carcinoid syndrome.
• POEMS syndrome.

TREATMENT
Hormone replacement allows a progressive regression 
of the hyperpigmentation.

KEY REFERENCES
•  De Rosa G, Corsello SM, Cecchini L, Della Casa S, Testa A. 

A clinical study of Addison’s disease. Exp Clin Endocri-
nol. 1987;90:232-42.

•  Kong MF, Jeffcoate W. Eigthy-six cases of Addison’s 
disease. Clin Endorcrinol. 1994;41:757-61.

Hyperpigmentation of the tongue. Hyperpigmentation of the extremities of the fingers associated with acquired melanonychia.

Hyperpigmentation of the palmar creases. Hyperpigmentation of the hard palate.
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ATROPHODERMA OF PIERINI AND PASINI

SYNONYMS
Morphea plana atrophica, dyschromic and atrophic 
scleroderma.

EPIDEMIOLOGY 
More frequent in women than in men, with a ratio of 6:1.
More common in Caucasians than in Asians and Blacks.
Can be observed at all ages but the onset is usually 
during the second or third decade of life.

PATHOPHYSIOLOGY
Unknown. The role for infection with Borrelia burgdorferi 
has been suggested.

CLINICAL DERMATOLOGICAL PRESENTATION
Single or multiple, sharply demarcated, hyperpig-
mented, non-indurated patches.
With time the hyperpigmentation may lighten, and the 
lesion becomes depressed with sharply defined (cliff-
drop) borders.
Size from one centimeter to large patches covering 

almost the entire back.
Localization: trunk and less commonly on the limbs.
Note: Hyperpigmentation is not constant and hypopig-
mented lesions mostly located on the upper limbs have 
been recently reported and appear to be not so rare.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin in the basal layers of the epidermis. 
Melanophages can be observed.
Perivascular lymphohistiocytic infiltrate in the dermis 
with a decrease of collagen quantity and flattening of 
the rete pegs.

DIFFERENTIAL DIAGNOSIS
• Morphea.
• Fixed drug eruption.
• Idiopathic eruptive macular pigmentation.

TREATMENT
No treatment is truly effective and spontaneous resolu-
tion can be observed.
High potent topical steroids can be useful in early stages.
When Borrelia burgdorferi antibody titer is high, some 
authors propose to treat it like Lyme disease with penicil-
lin or cyclins.

KEY REFERENCES
•  Lee Y, Oh Y, Ahn SY, Park HY, Choi EH. A case of atro-

phoderma of Pasini and Pierini associated with borrelia 
burgdorferi infection successfully treated with oral 
doxycycline. Ann Dermatol. 2011;23:352-6. 

•  Saleh Z, Abbas O, Dahdah MJ, Kibbi AG, Zaynoun S, 
Ghosn S. Atrophoderma of Pasini and Pierini: a cli-
nical and histopathological study. J Cutan Pathol. 
2008;35:1108-14.

Multiple, sharply demarcated, hyperpigmented, non-indu-
rated patches of the back.

Early lesions of atrophoderma of Pierini and Pasini. Hyperpigmented lesions of atrophoderma of Pierini and 
Pasini on the arm. Note the skin atrophy associated with 
the hyperpigmentation.

Slightly hypopigmented lesion of atrophoderma of Pierini 
and Pasini of the arm. Note the sharply defined (cliff-drop) 
borders.

Late lesions of atrophoderma of Pierini and Pasini. Note 
that some lesions are still hyperpigmented when others 
lighten. Also note the skin atrophy. 

Close view of the same lesions.
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BECKER NEVUS

SYNONYMS
Becker melanosis, pigmented hairy epidermal nevus.

EPIDEMIOLOGY
Becker nevus occurs in approximately 0.5% of the popu-
lation. All races are affected.
A male predominance is reported, but a recent study 
performed in children showed the same frequency 
between male and female. 

PATHOPHYSIOLOGY
The exact cause of the hyperpigmentation is unknown. 
An inability of the melanocytes to be down-regulated 
once stimulatory factors activate them have been 
reported.

CLINICAL DERMATOLOGICAL PRESENTATION
Irregular hyperpigmented macules or patches often 
associated with hypertrichosis.
The hair associated with Becker nevus initially develops 
several years after the hyperpigmentation and is often 
coarse and dark. Muscle hyperplasia and dermal thicke-
ning is noted.

Usual onset in the puberty period, but many cases have 
been reported before puberty. Becker’s nevus can also 
be congenital.
Localization:  Mostly unilateral and on the shoulders, 
upper arms, or anterior chest.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased basal layer pigmentation with regular acan-
thosis, papillomatosis, variable hyperkeratosis, dermal 
thickening. Absence of nevus cells nest.
Hyperplasia of hair follicles and sebaceous glands can 
also occur as well as lengthening and clubbing of the 
rete ridges.

DIFFERENTIAL DIAGNOSIS
• Congenital hairy nevi.
• Nevus of Ito.
• Café-au-lait spots.
• Linear and whorled nevoid hypermelanosis.

TREATMENT
Becker’s nevus has no malignant potential.
For cosmetic purposes, small lesions can be treated 
surgically. Larger lesion can be treated with long pulsed 
laser for hair removal. Q-switched lasers can be used 
for treating the hyperpigmentation but the results are 
inconstant and relapses may occur.

KEY REFERENCES
•  Becker SW. Concurrent melanosis and hypertrichosis in 

distribution of nevus unius lateris. Arch Dermatol Syphil. 
1949;60:155-60.

•  Patrizi A, Medri M, Raone B, Bianchi F, Aprile S, Neri I. Cli-
nical characteristics of Becker’s nevus in children: report 
of 118 cases from Italy. Pediatr Dermatol. 2012;29:571-4.

•  Polder KD, Landau JM, Vergilis-Kalner IJ, Goldberg LH, 
Friedman PM, Bruce S. Laser eradication of pigmented 
lesions: a review. Dermatol Surg. 2011;37:572-95. 

Becker’s nevus of the abdomen. In this case no hypertrichosis was associated.

B. Close-up of the same lesion. Note the coarse and dark hairs associated to the hyper-
pigmentation.

A. Becker’s nevus of the right shoulder.
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BECKER NEVUS

Becker’s nevus of the left shoulder and upper arm. Note the follicular reinforcement.

Becker’s nevus of the back with marked hypertrichosis. A. Involvement of the face in Becker’s nevus in men can be misleading.

B. Opposite healthy cheek of the above male patient.

Becker’s nevus of the abdomen. Note the irregular borders.
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CAFÉ-AU-LAIT SPOTS

SYNONYMS
Café-au-lait macules.

EPIDEMIOLOGY
Up to one third of the general population have café-au-
lait spots.
The incidence in neonates varies. They are more 
frequently observed in the Black population (18% in 
African-Americans, as compared to 0.3% in Caucasians).
No sexual predilection.

PATHOPHYSIOLOGY
The hyperpigmentation is due to a normal number of 
melanocytes producing more melanin.

CLINICAL DERMATOLOGICAL PRESENTATION
Light to dark brown oval or round macules to larges 
patches. The hyperpigmentation is uniform.
Localization: trunk, buttocks and lower limbs are mostly 
affected.

EXTRACUTANEOUS SIGNS
None when café-au-lait spots are isolated.
More than six lesions should prompt the search for 
neurofibromatosis or Legius syndrome. The margins of 
café-au-lait spots associated with neurofibromatosis are 
smooth while those of McCune-Albright syndrome have 
jagged edges.

HISTOPATHOLOGY
Increased epidermal melanin with normal numbers of 
melanocytes.

DIFFERENTIAL DIAGNOSIS
• Nevus spilus.
• Becker’s nevus.
• Congenital nevus.
• Linear and whorled nevoid hypermelanosis. 

TREATMENT
Café-au-lait spots have no malignant potential.
Q-switched lasers have been proposed for aesthetic 

purposes but relapses are almost constant and strongly 
limit the interest of such an approach.

KEY REFERENCES
•  Tekin M, Bodurtha JN, Riccardi VM. Café au lait spots: the 

pediatrician’s perspective. Pediatr Rev. 2001;22:82-90.
•  Shah KN. The diagnostic and clinical significance of café-

au-lait macules. Pediatr Clin North Am. 2010;57:1131-53.

Café-au-lait spot in McCune-Albright syndrome. The jagged 
edges are characteristic of the diagnosis.

Large café-au-lait spot in neurofibromatosis type 1. Note 
the smooth margins.

Small café-au-lait spot associated with a nevus depigmentosus on the abdomen.

Isolated café-au-lait spot of the arm.
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CARCINOID SYNDROME

EPIDEMIOLOGY
The incidence of carcinoid tumors (tumors of the diffuse 
endocrine system: amine precursor uptake and decar-
boxylation [APUD] and neuroendocrine cell system) 
is one to two cases per 100,000 individuals. Carcinoid 
syndrome occurs in less than 10% of carcinoid tumors.
Most of these tumors are located in the intestinal tract 
(distal ileum or appendix).

PATHOPHYSIOLOGY
Due to the secretion of polypeptides and amines by the 
carcinoid tumors. The symptomatology depends on the 
type of secreted factors.
Hyperpigmentation can occur in some cases:
•  Production of adrenocorticotropic hormone (ACTH) 

(induces a generalized hyperpigmentation similar to the 
one observed in Addison disease).

•   Production of serotonin (a large production of sero-
tonin used most of the available tryptophan for its 
production and induces a niacin deficiency and pheno-
type similar to the one observed in pellagra).

CLINICAL DERMATOLOGICAL PRESENTATION
Cutaneous flushing (mostly located on the face, neck 
and upper torso).
Hyperpigmentation: on sun-exposed area (see pellagra), 
or generalized (see Addison’s disease). Yellow-brown 
and slightly atrophic plaques on the trunk, thighs, wrists 
and forehead is sometimes observed but the pathophy-
siology is unknown. Sclerodermatoid changes can be 
observed.

EXTRACUTANEOUS SIGNS
Diarrhea.
Palpitations, asthma, wheezing, dyspnea, low blood 
pressure, asthenia, dizziness are the most common 
symptoms.

HISTOPATHOLOGY
Carcinoid tumors consist in small round cells. The 
diagnosis is based on the measurement of the serotonin 
metabolite 5-hydroxyindoleacetic acid (5-HIAA). The 
histological examination of the hyperpigmented skin 
is not specific and depends on the mechanism of the 

hyperpigmentation (ACTH production [see Addison’s 
disease] or niacin deficiency [see pellagra]).

DIFFERENTIAL DIAGNOSIS
• Addison’s disease and pellagra are the two main diffe-
rential diagnoses for the hyperpigmentation.

TREATMENT
Treatment of the carcinoid tumor: surgery, somatostatin 
analogs (octreotide), interferon-alpha (IFNα). 
Symptomatic treatment (H1 and H2 antagonists, nicotina-
mide and niacin supplements).

KEY REFERENCES
•  Gartner LA, Voorhess ML. Adrenocorticotropic hor-

mone-producing thymic carcinoid in a teenager. Cancer. 
1993;71:106-11.

•  Feingold KR, Elias PM. Endocrine-skin interactions. 
Cutaneous manifestations of adrenal disease, pheochro-
mocytomas, carcinoid syndrome, sex hormone excess 
and deficiency, polyglandular autoimmune syndromes, 
multiple endocrine neoplasia syndromes, and other mis-
cellaneous disorders. J Am Acad Dermatol. 1988;19:1-20.

Cutaneous flushing on the neck in carcinoid syndrome (coll. Hazel Bell).Cutaneous flushing on the face in carcinoid syndrome (coll. 
Hazel Bell).

Hyperpigmentation of the sun-exposed areas in a patient with carcinoid syndrome inducing niacin deficiency and 
pellagra symptoms (coll. Hazel Bell).

Sclerodermoid changes on the legs (coll. Hazel Bell).
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CHIKUNGUNYA
Arun Inamadar

EPIDEMIOLOGY
Chikungunya is a mosquito-borne viral disease first 
described during an outbreak in southern Tanzania 
in 1952. Chikungunya has been identified in nearly 40 
countries in Asia, Africa, Europe and also in the Ame-
ricas. The disease occurs in Africa, Asia and the Indian 
subcontinent.
All age groups are affected, including newborns.

PATHOPHYSIOLOGY
The proximity of mosquito vector breeding sites to 
human habitation is a significant risk factor for chikun-
gunya.
Both Aedes aegypti and Aedes albopictus have been 
implicated in large outbreaks of chikungunya. Whereas 
A. aegypti is confined within the tropics and sub-tropics, 
A. albopictus also occurs in temperate and even cold 
temperate regions.

CLINICAL DERMATOLOGICAL PRESENTATION
Some of the cutaneous features are observed during the 
acute stage of the illness, and others during convales-
cence or thereafter. Pigmentary changes is the most 
common cutaneous finding (42%):

•  Lentiginous centro-facial eruption are the most frequent 
signs.

•  Diffuse hyperpigmentation of the face and extremities 
are frequently observed.

• Flagellate hyperpigmentation is rarer.
Maculopapular eruption and intertriginous aphthous-
like ulcers are observed in 33% and 21% of cases, 
respectively
Lesions with significant morbidity are generalized 
vesiculobullous eruptions (2.75%), found only in infants, 
lymphedema, and intertriginous aphthous-like ulcers.
Exacerbation of existing dermatoses, such as psoriasis, 
and unmasking of undiagnosed Hansen’s disease are 
observed.

EXTRACUTANEOUS SIGNS
Chikungunya is characterized by an abrupt onset of 
fever frequently accompanied by joint pain. Other 
common signs and symptoms include muscle pain, hea-
dache, nausea, fatigue and rash. The joint pain is often 
very debilitating, but usually lasts for a few days or may 
be prolonged for weeks.

HISTOPATHOLOGY
Lymphocytic vasculopathy is seen. 

DIFFERENTIAL DIAGNOSIS
•  Dengue fever and any other viral illness with fever and 

joint pain.

TREATMENT
There is no specific antiviral drug treatment for Chikun-
gunya.
Treatment is directed primarily at relieving the symp-
toms, including the joint pain using antipyretics, optimal 
analgesics and fluids.

KEY REFERENCES:
•  Gibney KB, Fischer M, Prince HE, Kramer LD, St George K, 

Kosoy OL, Laven JJ, Staples JE. Chikungunya fever in the 
United States: a fifteen year review of cases. Clin Infect 
Dis. 2011;52:e121-6.

•  World Health Organization. Outbreak and spread of 
chikungunya. Wkly Epidemiol Rec. 2007;82:409-15.

•  Inamadar AC, Palit A, Sampagavi VV, Raghunath S, Desh-
mukh NS. Cutaneous manifestations of Chikungunya 
fever: observations made during a recent outbreak in 
south India. Int J Dermatol. 2008;47:154-9. 

Flagellate hyperpigmentation secondary to chikungu-
nya viral fever (coll. Arun Inamadar).

Diffuse acral hyperpigmentation secondary to chikungunya viral fever (coll. 
Arun Inamadar).

Acral hyperpigmentation secondary to chikungunya 
viral fever (coll. Arun Inamadar).

Lentiginous facial hyperpigmentation in a young child 
with chikungunya viral fever (coll. Arun Inamadar).

Lentiginous centro-facial hyperpigmentation secondary 
to chikungunya viral fever  (coll. Arun Inamadar).
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CRONKHITE-CANADA SYNDROME

SYNONYMS
Polyposis, skin pigmentation, alopecia and fingernail 
changes. 

EPIDEMIOLOGY 
Rare condition with only 400 cases worldwide reported 
in literature.
Adults are mostly affected but cases in children have 
been reported.

PATHOPHYSIOLOGY
Unknown. An autoimmune process is suspected. Some 
familial cases have been reported.

CLINICAL DERMATOLOGICAL PRESENTATION
Light to dark brown macules and patches.
Localization: Generalized. Palms and soles can be 
involved first.
Dystrophic changes of the fingernails.
Alopecia.

EXTRACUTANEOUS SIGNS
Gastrointestinal polyposis, diarrhea, weight loss, and 
abdominal pain.

HISTOPATHOLOGY
Increased melanin in the epidermis. Normal or slight 
increase of melanocytes. Dermal melanosis can be 
observed.
Slight thickening of the epidermis with compact hyper-
keratosis.

DIFFERENTIAL DIAGNOSIS
• Gardner syndrome.
• Bannayan-Riley-Ruvalcaba syndrome.
• Peutz-Jeghers syndrome.

TREATMENT
Nutritional support and corticosteroids.

KEY REFERENCES
•  Kao KT, Patel JK, Pampati V. Cronkhite-Canada syn-

drome: a case report and review of literature. Gastroen-
terol Res Pract. 2009;619378.

•  Ortonne JP, Bazex J, Berbis P. Cronkhite-Canada 
disease. Discussion apropos of a case and study of the 
pigmentation. Ann Dermatol Venereol. 1985;112:951-8.

Multiple brown macules of the hands in Cronkhite-Canada syndrome 
(coll. BM Piraccini).

Light brown macules of the feet associated with dystrophic nails (coll. BM Piraccini).

Marked dystrophic changes of the fingernails associated with hyperpigmented macules 
(coll. BM Piraccini). 



CUTANEOUS AMYLOIDOSIS 

EPIDEMIOLOGY
Cutaneous amyloidosis is seen throughout the world 
but is more common among Asians, Middle-Easterners 
and Latin Americans.
Mostly in adults, but all ages may be affected. 
Macular amyloidosis is more frequent in women while 
lichen amyloidosis is more frequent in men.

PATHOPHYSIOLOGY
Amyloid deposits could come from the transformation of 
necrotic epidermal cells into amyloid by dermal macro-
phages. One other explanation could come from a secre-
tion of amyloid by disrupted basal epidermal cells. Those 
amyloid deposits then bind to antikeratin antibodies.
Constant friction and rubbing with brush or towel may 
cause macular amyloidosis (also called friction amyloi-
dosis).

CLINICAL DERMATOLOGICAL PRESENTATION
The two most common types of cutaneous amyloidosis 
are macular and lichen amyloidosis. 
 •  Macular amyloidosis: 

Brown to reddish-brown small macules with poorly 
defined borders. 
Asymptomatic to severe pruritus. 
Localization:  mostly in the inter scapular area. Arms 

are the second most frequent localization.
•  Lichen amyloidosis: 

Flesh-colored papules which coalesce into flat-topped, 
mildly keratotic plaques.

•  Nodular amyloidosis: 
Unique or few flesh-colored or yellowish papules or 
nodules. Localization: Face, scalp and extremities. 
Constant and severe pruritus.

EXTRACUTANEOUS SIGNS
No sign of systemic amyloidosis.
Localized cutaneous amyloidosis is frequently observed 
in patients with multiple endocrine neoplasia (MEN) 
type 2a.

HISTOPATHOLOGY
Amyloid deposits revealed by staining such as Congo 
red or thioflavin-T, and located within the dermal papil-
lae. In nodular amyloidosis the amyloid deposits extend 
into the deeper dermis and sometimes in the subcutis.
Presence of dermal melanophages.

DIFFERENTIAL DIAGNOSIS
• Post-inflammatory hyperpigmentation.
• Nevus of Ito, ashy dermatosis for macular amyloidosis.
•  Prurigo nodularis, lichen planus and pretibial 

myxedema for lichen amyloidosis.

TREATMENT
The treatment remains difficult for all forms of cuta-
neous amyloidosis.
Acitretin, low-dose cyclophosphamide, mechanical and 
laser assisted dermabrasion, and fractional ablative laser 
have been reported for treating lichen amyloidosis.
Topical steroids, topical tacrolimus, cyclosporine and Q-
switched lasers have been used for macular amyloidosis.
Surgery and CO2 laser have been proposed for nodular 
forms.
Antihistamines are usually poorly effective against 
pruritus, but some successes have been reported with 
ultraviolet B (UVB).
Avoiding friction is mandatory for treating friction 
amyloidosis and usually allows a slow and progressive 
improvement of the lesions.

KEY REFERENCES
•  Breathnach SM. Amyloid and amyloidosis. J Am Acad 

Dermatol. 1988;18:1-16.
•  Schreml S, Szeimies RM, Vogt T, Landthaler M, Schroe-

der J, Babilas P. Cutaneous amyloidoses and systemic 
amyloidoses with cutaneous involvement. Eur J Derma-
tol. 2010;20:152-60.
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Macular amyloidosis presenting as reddish-brown 
hyperpigmentation of the back. The coalescence of the 
small macules leads to poorly defined borders.

Flesh-colored and mildly keratotic papules of lichen 
amyloidosis.

Friction amyloidosis due to the chronic use of a massage glove. Note the predominance of the lesions on the left part of the upper back in right-handed patients.

Flesh-colored papules in micronodular amyloidosis.
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DIFFUSE MELANOSIS 
IN MALIGNANT MELANOMA

EPIDEMIOLOGY
Exceptional occurrence in patients with metastatic 
melanoma.

PATHOPHYSIOLOGY
Excessive production of alpha-melanocyte stimulating 
hormone (αMSH) (from the tumor) in combination with 
hepatocyte growth factor (HGF) and endothelin-1 (ET-1) 
(released from distinct site of metastasis) is suspected. 
This would induce a synergistic response of normal and 
malignant melanocytes resulting in enhanced prolifera-
tion, melanogenesis, and motility.

CLINICAL DERMATOLOGICAL PRESENTATION
Asymptomatic progressive slate-blue hyperpigmentation
Localization: entire skin. Sclera can also be affected.

EXTRACUTANEOUS SIGNS
Darkened urine due to melanuria.

HISTOPATHOLOGY
Mostly melanophages associated with an increased 
melanin contained in keratinocytes and proliferation of 
normal melanocytes and melanoma cells.

DIFFERENTIAL DIAGNOSIS
• Addison’s disease.
• Hemochromatosis.
• Argyria.

TREATMENT
None reported.
Effective treatment of the metastatic disease should 
improve the condition.

KEY REFERENCES
•  Bork K, Korting GW, Rumpelt HJ. Diffuse melanosis in 

malignant melanoma. Hautarzt. 1977;28:463-8.
•  Paulo Filho Tde A, da Trindade Neto PB, Reis JC, Bartelt 

L, da Costa SA. Diffuse cutaneous melanosis in mali-
gnant melanoma. Dermatol Online J. 2007;13:9.

 A. Diffuse melanosis associated with metas-
tatic melanoma (coll. Thomas de Aquino 
Paulo Filho).

Cutaneous and lymph node metastases (coll. Thomas de 
Aquino Paulo Filho).

Primary lesion (coll. Thomas de Aquino Paulo Filho). Palmar hyperpigmentation (coll. Thomas de Aquino 
Paulo Filho).

 B. Same patient 8 months before disease onset  
(coll. Thomas de Aquino Paulo Filho).

Darkened urines (note at the right control 
urine of unaffected subject)  (coll. Thomas de 
Aquino Paulo Filho).
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EPHELIDES

SYNONYMS
Freckles.

GENETICS
Ephelides are genetic in origin following an autosomal 
dominant pattern. A relationship between melanocor-
tin-1 receptor (MC1-R) gene variants and ephelides has 
been demonstrated. Carriers of one or two MC1-R gene 
variants had a three and eleven times increased risk of 
developing ephelides, respectively.

EPIDEMIOLOGY
Ephelides are much more frequent in red- or blond-
haired and fair skinned individuals.
Boys and girls are equally affected.

PATHOPHYSIOLOGY
Ephelides are strongly associated with the MC1-R gene. 
The MC1-R is the receptor of α  -MSH that activates the 
cyclic adenosine monophosphate (cAMP) pathway, 

which is the main pathway of melanogenesis. 
Decreased activity of this pathway due to allelic varia-
tions in the MC1-R gene, promotes the production of 
pheomelanins (brown-red pigments that promote 
oxidative stress) instead of eumelanins (dark brown 
pigment with photoprotective properties). 

CLINICAL DERMATOLOGICAL PRESENTATION
Light brown and uniform macules from 1 to 5 mm.
Asymptomatic.
Onset may be at any time but it often early in children 
with an increased number into young adulthood and a 
progressive decrease in older ages.
Localization: Only on sun-exposed area. Mucous mem-
brane, palms and soles are spared.

HISTOPATHOLOGY
Increased pigmentation in the basal layers of the 
epidermis. Large numbers of mature melanosomes 
and dendritic melanocytes are present in dark-skinned 

individuals. The normal number of melanocytes and the 
absence of elongations of the rete ridges contrast with 
the histological features observed in solar lentigines.

DIFFERENTIAL DIAGNOSIS
•  Lentigines.

TREATMENT
Sun avoidance with protective clothing and sunscreens.
For cosmetic reasons topical depigmenting creams, 
peeling, cryotherapy and lasers (Q-switched 532 nm 
is preferable) can be used. Relapses are constant and 
strongly limit the interest of such treatments.

KEY REFERENCE
•  Bastiaens M, ter Huurne J, Gruis N, Bergman W, Westen-

dorp R, Vermeer BJ, Bouwes Bavinck JN. The melano-
cortin-1-receptor gene is the major freckle gene. Hum 
Mol Genet. 2001;10:1701-8.

Ephelides in close-up.

Multiple ephelides on the face. 
Note the increased proportion on the malar area that is more exposed to the 
sun and the absence of spots beneath the chin. 
While lentigos can affect the lips, note that ephelides spare them.



ERYTHEMA AB IGNE

SYNONYMS
Ephelis ab igne, erythema a colore, ephelis ignealis, 
erythema coloricum, livedo reticularis a colore, toasted 
skin syndrome and fire stains.

EPIDEMIOLOGY 
Erythema ab igne (EAI) used to be a rare condition that 
was mostly observed in patients using heating pads or 
falling asleep in front of a stove. The use of localized 
heat to relieve back pain and the use of laptops are 
responsible for the increased frequency.
Affects all races and skin types.
More frequent in adults and in women.

PATHOPHYSIOLOGY
EAI is due to a long-term exposure to heat below the 
threshold for thermal burn leading to a cutaneous 
hyperthermia around 45°C. The pathogenesis leading to 
the hyperpigmentation is poorly understood.

CLINICAL DERMATOLOGICAL PRESENTATION
Macular erythema with reticulated pattern at early 
stages. The hyperpigmentation may take up to 3 weeks 

to appear after the heat exposure. 
Brown macular hyperpigmentation with a very sugges-
tive reticular (‘livedoid’) pattern localized in the area 
exposed to the heat.
Bullous reaction, and poikiloderma with epidermal atro-
phy, telangiectasia and hyperkeratosis can be observed 
in chronic cases. 
Itching or burning can be reported.
Localization: Back and thigh are the most frequent 
localization.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin in the epidermis with melanophages 
and hemosiderin in the dermis.
Atrophy of the Malpighian layer, with dermal vasodila-
tation.
Epidermal dysplasia and epidermal vacuolization with 
elastosis can be observed in advanced cases.

DIFFERENTIAL DIAGNOSIS
• Livedo reticularis.
• Cutis marmorata.

TREATMENT
Removal of the offending heating device. 
The possible development of cutaneous squamous cell 
carcinoma or Merkel cell carcinoma require a dermato-
logic follow-up.
Topical tretinoin, 5-fluorouracil cream, and more 
recently Q-switched laser approaches have been repor-
ted to improve the condition. 

KEY REFERENCES
•  Sahl WJ Jr, Taira JW. Erythema ab igne: treatment 

with 5-fluorouracil cream. J Am Acad Dermatol. 
1992;27:109-10.

•  Cho S, Jung JY, Lee JH. Erythema ab igne successfully 
treated using 1,064-nm Q-switched neodymium-
doped yttrium aluminum garnet laser with low 
fluence. Dermatol Surg. 2011;37:551-3.

Typical reticulated hyperpigmented pattern.

Erythema ab igne due to the use of heat pads to relieve abdominal pain. Erythema is still present and has come to be 
associated with the hyper-pigmentation.

Erythema ab igne of the thigh due to the chronic use of a laptop always put down on the same thigh.
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Localization: symmetrical distribution on the trunk, the 
neck and the face. Limbs can be affected but palms, 
soles and mucous membrane are spared. 

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin in the epidermis and melanophages 
in the dermis.
Atrophic epidermis with spongiosis, perivascular lym-
phohistiocytic infiltrate, and lymphocytic exocytosis in 
early lesions.

DIFFERENTIAL DIAGNOSIS
• Lichen planus pigmentosus.
• Idiopathic eruptive macular pigmentation.
• Post-inflammatory hyperpigmentation.
• Fixed-drug eruption.
• Mastocytosis.

ERYTHEMA DYSCHROMICUM PERSTANS

Brown-blue macules of the neck and the upper trunk.

Erythema dyschromicum perstans of the trunk.

Diffuse eruption spreading to the abdomen.

SYNONYMS
Los Cenicientos (ashen ones), ashy dermatosis.

EPIDEMIOLOGY
Mostly reported in intermediate skin types (Latin 
America) but can be observed worldwide and in all skin 
types. 
Slightly more frequent in females.
All ages can be affected but most cases are observed in 
children and young adults. 

PATHOPHYSIOLOGY
Unknown.
Could be a variant (with subclinical inflammation of 
lichen planus pigmentosus).

CLINICAL DERMATOLOGICAL PRESENTATION
Ashy hyperpigmented macules (blue-brown to gray 
color).
Asymptomatic.
Usually no inflammation, but a slight erythema can be 
observed at the edges of the lesions.

TREATMENT
None is truly effective.
Clofazimine at 100 mg/d with progressive decrease 
after 1 month can be useful in early stages.
Topical steroid might be useful if inflammation is 
observed.
Sun protection is usually advised.

KEY REFERENCES
•  Osswald SS, Proffer LH, Sartori CR. Erythema dys-

chromicum perstans: a case report and review. Cutis. 
2001;68:25-8.

•  Baranda L, Torres-Alvarez B, Cortes-Franco R, Moncada 
B, Portales-Perez DP, Gonzalez-Amaro R. Involvement of 
cell adhesion and activation molecules in the pathoge-
nesis of erythema dyschromicum perstans (ashy derma-
titis). The effect of clofazimine therapy. Arch Dermatol. 
1997;133:325-9.

•  Piquero-Martín J, Pérez-Alfonzo R, Abrusci V, Briceño L, 
Gross A, Mosca W, Tapia F, Convit J. Clinical trial with clo-
fazimine for treating erythema dyschromicum perstans. 
Evaluation of cell-mediated immunity. Int J Dermatol. 
1989;28:198-200.



ERYTHROMELANOSIS FOLLICULARIS 
FACIEI ET COLLI

Erythromelanosis follicularis faciei and colli affecting the 
face of a woman.

Erythromelanosis follicularis faciei and colli. The hyper-
pigmentation is more marked here.

Close-up of the lesions. 
Note the association of erythema, mild pigmen-

tation and the multiple follicular papules.

Erythromelanosis follicularis faciei and colli affecting 
the neck.

EPIDEMIOLOGY
Sporadic with only a few cases reported (only one fami-
lial case observed).
Onset at puberty.
Mostly young and middle-aged men are affected but 
also seen in adult females.

PATHOPHYSIOLOGY
Unknown.

CLINICAL DERMATOLOGICAL PRESENTATION
Triad of erythema, hyperpigmentation and follicular 
papules.
Asymptomatic.
Localization: pre-auricular area then progressive sprea-
ding to the cheeks and neck. In most cases bilateral and 
symmetric disposition.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Hyperpigmentation of the basal layers of the epidermis.
Perifollicular parakeratosis.
Mild to moderate superficial lymphohistiocytic infiltrate 
of the dermis with vascular ectasia.

DIFFERENTIAL DIAGNOSIS
•  Ulerythema ophyrogenes (the lack of atrophy and scar-

ring in erythromelanosis follicularis faciei et colli allows 
to differentiate this entity to ulerythema ophyrogenes).

• Riehl melanosis.
• Melasma.
• Poïkiloderma of Civatte.
• Erythrose peribuccale pigmentaire of Brocq.
• Becker nevus.

TREATMENT 
Topical retinoic acid or topical tocalcitol.
Isotretinoin at 1 mg/d and laser have been proposed.
Anecdotic successes have been reported with intense 
pulse light and pulsed dye laser.

KEY REFERENCES 
•  Sardana K, Relhan V, Garg V, Khurana N. An observa-

tional analysis of erythromelanosis follicularis faciei et 
colli. Clin Exp Dermatol. 2008;33:333-6. 

•  Yañez S, Velasco JA, González MP. Familial erythrome-
lanosis follicularis faciei et colli-an autosomal recessive 
mode of inheritance. Clin Exp Dermatol. 1993;18:283-5.
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SYNONYMS
Erythrosis pigmenta faciei, erythrosis pigmentosa peri-
buccalis, melanosis perioralis et peribucalis.

EPIDEMIOLOGY
Only a few cases have been reported.
Mostly observed in women.

PATHOPHYSIOLOGY
Unknown. Chronic sun exposure and fragrances are sus-
pected to play a role in the occurrence of this affliction.
Clinical dermatological presentation.
Brown pigmentation often with erythema at early 
stages then gray-bown pigmentation.
Increased vascularization with telangiectasia may be 
seen on the hyperpigmented areas.
Scaling and loss of vellus hair can be observed.
Localization: central face and mostly perioral with a thin 
unaffected line at the border of the lips.

KEY REFERENCES
•  Cohen EL. Erythrosis pigmentosa peribuccalis. Br J 

Dermatol Syph. 1948;60:203-11.
•  Brocq L. L’erythrose pigmentée peri-buccale. Presse 

Med 1923;13:728-729.

ERYTHROSE PÉRIBUCCALE OF BROCQ

Brown hyperpigmentation restricted to the peri oral area suggestive of érythrose 
péribuccale of brocq.

Erythrose péribuccale of brocq  (coll. Hee Young Kang). Erythrose péribuccale of Brocq  (coll. Hee Young Kang).

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin in the basal layers of the epidermis 
and melanophages in the dermis.
Vascular dilatation and perivascular lymphohistiocytic 
infiltrate in the dermis.

DIFFERENTIAL DIAGNOSIS
• Post inflammatory hyperpigmentation.
• Perioral dermatitis.
• Melasma.

TREATMENT
Sun protection and avoidance of cosmetics and fra-
grances.
Blanching creams are rarely effective.



GENITAL MELANOSIS

SYNOMYMS
Vulvar melanosis, penile melanosis, penile lentigo.

EPIDEMIOLOGY
Common lesions observed in 3 to 7% of the population.
Both vulvar and penile lesions can be observed.

CLINICAL DERMATOLOGICAL PRESENTATION
Hyperpigmented macules.
The lesions are asymptomatic.
Localization: penis, scrotum, vulva, vagina.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Epithelial hyperplasia, elongation of epidermal ridges, 
and basal keratinocyte hyperpigmentation with few 
melanophages.
An epidermal melanocytic proliferation, without nest 
formation, can be noted.

DIFFERENTIAL DIAGNOSIS
• Laugier disease and other genital lentiginosis.
• Genital nevus.
• Melanoma.

TREATMENT
None required. Q-switched lasers are effective. 

KEY REFERENCES
•  Barnhill RL, Albert LS, Shama SK et al. Genital lentigi-

nosis: a clinical and histopathologic study. J Am Acad 
Dermatol 1990; 22:453-60.

•  Breathnach AS, Balus L, Amantea A. Penile lentiginosis.  
An ultrastructural study. Pigment Cell Res 1992; 5:404-13.

Genital melanosis of the penis.

Homogeneous hyperpigmented macule in genital melanosis.Genital melanosis of the vulva.
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GENITAL MELANOSIS ASSOCIATED 
WITH LOCALIZED DEPIGMENTATION

Genital melanosis of the penis with white depigmented macules.

Hyperpigmentation of the scrotum with vitiligo-like depigmentation. In fair skin the 
depigmentation is better visualized with Wood’s lamp.

Genital melanosis of the penis associated with localized depigmentation. 
Note that some lesions are depigmented while recent ones are only hypopigmented.

EPIDEMIOLOGY
Only a few cases have been reported but the condition 
is probably not so uncommon.
The condition has been only reported in men so far.
The onset of pigmentation ranges from weeks after 
birth to 50 years of age. The depigmented areas appear 
years after the occurrence of the reticulate hyperpig-
mentation.

PATHOPHYSIOLOGY
Still unclear but the condition appears to be a genital 
melanosis followed by a depigmentation restricted to 
the previously hyperpigmented lesions. Although no 
vitiligo lesions have been reported so far outside the 
hyperpigmented genital area, this condition appears to 
be secondary to an autoimmune process restricted to 
the melanocytes of the genital melanosis. This process 
appears to be closely related to the one observed in 
halo nevus.

CLINICAL DERMATOLOGICAL PRESENTATION
Acquired hyperpigmentation with reticular pattern.
Color from light to dark brown.
Depigmented vitiligo-like lesions secondary occur 
and remain strictly limited to the previously hyperpig-
mented lesions.
The lesions are asymptomatic.
Localization: penis, scrotum.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Epithelial hyperplasia, elongation of epidermal ridges, 
and basal keratinocyte hyperpigmentation with few 
melanophages. No evidence of melanocytic proliferation.
Absence of melanocytes in the depigmented area. Loca-
lized lymphocytic infiltrate around melanocyte can be 
observed in early stages of depigmented lesions.

DIFFERENTIAL DIAGNOSIS
• Trichrome vitiligo.
• Melanoma.
• Laugier disease.
• Dowling Degos disease.

TREATMENT
Q-switched laser can be proposed for treating the 
hyperpigmented lesions.

KEY REFERENCES
•  Harmelin Y, Cardot-Leccia N, Ortonne JP, Bahadoran 

P, Lacour JP, Passeron T. Localized depigmentation 
on genital melanosis: a clue for the understanding of 
vitiligo. Br J Dermatol. 2013;168:663-4.

•  Romero-Maté A, Miñano-Medrano R, Nájera-Botello L 
et al, Reticulate genital pigmentation associated with 
localized vitiligo, Arch Dermatol. 2010; 146:574-5.
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H SYNDROME
Christine Chiaverini

OMIM: #621391

GENETICS
Autosomal recessive inherited disease.

EPIDEMIOLOGY
Extremely rare disease with less than 100 patients repor-
ted, mostly of Arab origin.

PATHOPHYSIOLOGY
Mutations in the SLC29A3 gene encoding for the human 
equilibrative nucleoside transporter (hENT3) which 
mediates passive sodium-independent transport of 
nucleoside is responsible for this genodermatosis. Exact 
role of this protein is unclear. Two allelic disorders with 
marked clinical overlap with H syndrome: pigmented 
hypertrichosis with insulin-dependent diabetes mellitus 
(PHID) syndrome and familial histiocytosis syndrome 
(FHS) are described.
Recently it has been proposed to include H syndrome in 
inherited form of histiocyosis.

CLINICAL DERMATOLOGICAL PRESENTATION
Progressive sclerodermatous thickening of the skin, with 
overlying hyperpigmentation and hypertrichosis.
The onset of the lesions is usually in the first or second 

decade of life and extend gradually.
Localization: middle and lower parts of the body.

EXTRACUTANEOUS SIGNS
Hepatosplenomegaly or splenomegaly.
Low height (short stature).
Heart abnormalies (atrial septal defect secundum, ventri-
cular septal defect, mitral valve prolapse, or cardiomegaly).
Hearing loss that developed during childhood and dete-
riorated gradually.
Hypergonadotropic hypogonadism with azoospermia.
Hyperglycemia/diabetes mellitus.
Hallux valgus/flexion contractures.
Various ophthalmologic abnormalities, facial telangiec-
tases and gynecomastia have been also described in some 
patients.

HISTOPATHOLOGY
Epidermal changes include hyperkeratosis, acanthosis, 
and increased melanin deposition in basal keratinocyte.
Widespread fibrosis in the dermis and subcutis with an 
interstitial mononuclear infiltrate, composed of small to 
medium-sized CD68+, S100+ CD1- histiocytes and CD34+ 
and factor XIIIa+ dendrocytes. Similar findings are obser-
ved in enlarged lymph nodes and from nasal mucosa.

DIFFERENTIAL DIAGNOSIS
• Rosai Dorfman disease.
• Scleroderma.
• Panniculitis.

TREATMENT
Various treatments have been used, usually with failure 
or with only partial response, including: systemic corti-
costeroids, methotrexate, cyclophosphamide, cyclos-
porine, 6-mercaptopurine,  interferon alfa, colchicine, 
anakinra, canakinumab, adalimumab, nonsteroidal 
anti-inflammatory drugs and radiotherapy.

KEY REFERENCES
•  Molho-Pessach V, Agha Z, Aamar S, Glaser B, Doviner V, 

Hiller N, Zangen DH, Raas-Rothschild A, Ben-Neriah Z, 
Shweiki S, Elpeleg O, Zlotogorski A. The H syndrome: a 
genodermatosis characterized by indurated, hyper-
pigmented, and hypertrichotic skin with systemic 
manifestations. J Am Acad Dermatol. 2008;59:79-85.

•  Molho-Pessach V, Ramot Y, Camille F, Doviner V, Babay 
S, Luis SJ, Broshtilova V, Zlotogorski A. J Am Acad 
Dermatol. 2014. H syndrome: the first 79 patients. 
2014;70:80-8.

Flexion contracture in H syndrome.

Progressive sclerodermatous thickening of the skin, with 
overlying hyperpigmentation and hypertrichosis.

Sclerodermatous hyperpigmentation associated with hypertrichosis.

Twenty-year-old man with H syndrome. Note the short stature.



HYPERPIGMENTED MACULES ON THE FACE OF 
YOUNG CHILDREN

EPIDEMIOLOGY
This entity has been very recently described and so 
far only a few cases have been reported. However, it is 
probably not so rare.
Only in young children between 2 to 24 months of age.
Male and female seem to be equally affected. 
No race predilection.

CLINICAL DERMATOLOGICAL PRESENTATION
Hyperpigmented macules of 4 to 15 mm in diameter 
and light-brown hue and irregular borders.
No preceding erythema, edema or desquamation.
The lesions are asymptomatic.
Localization: only on forehead and temples.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Post-inflammatory hyperpigmentation.
Normal epidermis with mild perivascular dermal inflam-
matory infiltrate.
 
DIFFERENTIAL DIAGNOSIS
• Tinea versicolor.
• Flat warts.
• Urticaria pigmentosa.
• Benign cephalic histiocytosis.
• Neonatal lupus erythematosus.

TREATMENT
None reported. Follow-up is still limited but lesions may 
be stable for months or years or fade progressively.
 
KEY REFERENCE
•  Hernández-Martín A, Gilliam AE, Baselga E, Vicente A, 

Lam J, González-Enseñat M, Azorín D, Torrelo A. Hyper-
pigmented macules on the face of young children: a 
series of 25 cases. J Am Acad Dermatol. 2014;70:288-90.

Asymptomatic hyperpigmented macules located only on the forehead of this young child.
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IDIOPATHIC ERUPTIVE MACULAR 
PIGMENTATION 

Idiopathic eruptive macular pigmentation located 
only on the face.

Multiple dark brown macules in a widespread form of idiopathic eruptive macular 
pigmentation.

Isolated lesions of the upper part of the back.

Idiopathic eruptive macular pigmentation: asymptomatic 
brown macules of the face.

EPIDEMIOLOGY
Rare. Only a few cases have been reported.
Children and young adults are affected (only one case in 
a 50-year-old man has been reported so far).

PATHOPHYSIOLOGY
Unknown.
Clinical dermatological presentation.
Multiple brown to dark brown macules.
Asymptomatic without preceding inflammatory process 
or history of drug exposure.
Localization: neck, face, trunk and proximal limbs.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin in the basal layers of the epidermis 
and melanophages in the dermis.
No other epidermal changes. No lichenoid or mast cell 
infiltrate.
Perivascular lymphohistiocytic infiltrate in the papillary 
dermis.

DIFFERENTIAL DIAGNOSIS
• Erythema dyschromicum perstans.
• Lichen planus pigmentosus.
• Post-inflammatory hyperpigmentation.
• Fixed-drug eruption.
• Mastocytosis.

TREATMENT
None is truly effective.
The lesions gradually disappeared during a period of 
several months to years.

KEY REFERENCES
•  Sanz de Galdeano C, Léauté-Labrèze C, Bioulac-Sage 

P, Nikolic M, Taïeb A. Idiopathic eruptive macular pig-
mentation: report of five patients. Pediatr Dermatol. 
1996;13:274-7.

•  Jang KA, Choi JH, Sung KS, Moon KC, Koh JK. Idio-
pathic eruptive macular pigmentation: report of 10 
cases. J Am Acad Dermatol. 2001;44:351-3.
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SYNONYMS
Brown forehead ring of Andersen, Wernoe and Hax-
thausen.

EPIDEMIOLOGY
Only few cases have been reported, but it is probably 
not so rare and frequently misdiagnosed with melasma.
Mostly observed in adults. Men and women are affected.

PATHOPHYSIOLOGY
Chemical photosensitizers and excessive sun exposure 
have been suggested, but the pathophysiology remains 
poorly understood.

CLINICAL DERMATOLOGICAL PRESENTATION
Light-brown hyperpigmented band.
Asymptomatic.
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LINEA FUSCA

Localization is very suggestive: horizontally across the 
forehead, sparing the hairline. 
At the contrary of melasma, the lesions are limited only 
on the forehead.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
None reported. The clinical pattern is highly suggestive 
of the diagnosis.

DIFFERENTIAL DIAGNOSIS
• Melasma.
• Post inflammatory hyperpigmentation.

TREATMENT
Sun protection is required.
Azelaic acid has been proposed.
In our practice, Kligman’s trio with pulse dye laser to 
treat the vascular component is useful.

KEY REFERENCES
•  Michel PJ. Reflexions on the linea fusca; report on 12 

cases. Bull Soc Fr Dermatol Syphiligr. 1955;5:510-3.
•  Kanitakis J. Linea fusca in a male adolescent success-

fully treated with azelaic acid. J Eur Acad Dermatol 
Venereol. 2008;22:1497-8.

Light-brown hyperpigmented band spreading horizontally across the 
forehead, sparing the hairline.

Linea fusca with a larger involvement of the forehead. 
Note that the hairline is still spared and lesions remain located on the forehead.

Closer view of the lesion. Note that the hyperpigmentation is associated with an 
increased superficial vascularization.

Slight form of linea fusca. The clinical pattern remains characteristic of the disorder.



LICHEN PLANUS PIGMENTOSUS 
M. Sendhil Kumaran and Davinder Parsad

EPIDEMIOLOGY
Worldwide distribution but more common in Indian and 
Middle East populations.
The disease usually appears in the third and fourth 
decade of life.

PATHOPHYSIOLOGY
The exact pathogenesis of lichen planus pigmentosus 
(LPP) still remains elusive. Based on various histopatho-
logic alterations, LPP probably represents a type of liche-
noid tissue reaction to an unknown antigen or stimulus. 
Since LPP demonstrates histopathological features iden-
tical to lichen planus (LP), the pathogenesis of LPP could 
be similar to that of LP. 

CLINICAL PRESENTATION
Hyperpigmented, dark-brown to slate gray-coloured 
macules or patch lesions.

In early stages typical lichenoid papules with pruritus 
can be observed. In some cases, the preceding lichenoid 
papules are very slight or absent. In latter stages only 
the hyperpigmented macules are observed and diagno-
sis can be more difficult. 
Localization: mostly on sun-exposed area and folds.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLGY
Histopathology shows vacuolar degeneration of the 
basal layer in the epidermis.
In the dermis, a perivascular lymphohistiocytic infiltrate 
and the presence of melanophages may be seen.

DIFFERENTIAL DIAGNOSIS
• Erythema dyschromicum perstans.
• Reihls melanosis.

TREATMENT
Large doses of vitamin A, topical corticosteroids and 
topical calcineurin inhibitors (TCIs) along with photo-
protection
Q- switched Nd:YAG laser in combination with topical 
tacrolimus.

KEY REFERENCES
•  Kanwar AJ, Dogra S, Handa S, Parsad D, Radotra BD. 

A study of 124 Indian patients with lichen planus pig-
mentosus. Clin Exp Dermatol. 2003;28:481-5.

•  Vega ME, Waxtein L, Arenas R, Hojyo T, Dominguez-
Soto L. Ashy dermatosis and lichen planus pigmentosus: 
a clinicopathologic study of 31 cases. Int J Dermatol. 
1992;31:90-4.

Typical involvement of the lumbar region. Note the association of slate grey macules with the persis-
tence of more inflammatory lichenoid papules.

Lichen planus pigmentosus of the back. Note the predominance of the 
lesions in the folds.

Lichen planus pigmentosus of the trunk. The hyperpigmented macules affect mostly 
the infra-mammary folds.

Lichen planus pigmentosus affecting the neck (coll. M. Sendhil Kumaran and 
Davinder Parsad).
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LICHEN PLANUS PIGMENTOSUS

The involvement of the axillary fold is suggestive of the diagnosis. Lichen planus pigmentosus of the axillary fold.

Early stage of lichen planus pigmentosus. Note the typical lichenoid inflammatory and 
pruritic papules of the arm associated with hyperpigmentation on older lesions.

Segmental forms of lichen planus pigmentosus can be observed but they remain quite rare.
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MACULAR ARTERITIS

SYNONYMS
Lymphocytic thrombophilic arteritis, macular lympho-
cytic arteritis.

EPIDEMIOLOGY
Only few cases have been reported so far.
Men and women are affected but seems to be more 
frequent in women.
Cases from 6 to 73 years of age and in all ethnicities have 
been reported.

PATHOPHYSIOLOGY
Unknown.

CLINICAL DERMATOLOGICAL PRESENTATION
Round to oval, or linear to reticulated erythematous and 
brown macules of 0.5 to 3.5 cm in size.
Lesions are asymptomatic without any infiltration.

Localization: lower limbs are constantly affected. Upper 
limbs are involved in less than half of the cases.

EXTRACUTANEOUS SIGNS
No systemic symptoms have been reported so far.
Increased sedimentation rate, positive antinuclear 
antibodies and antiphospholipid antibodies can be 
observed.

HISTOPATHOLOGY
Lymphocytic arteritis with fibrinoid necrosis of the vas-
cular wall and endoluminal thrombus, associated with 
perivascular lymphocytic infiltrate.
Affects the deep dermis and superficial hypodermis.

DIFFERENTIAL DIAGNOSIS
• Post-inflammatory hyperpigmentation.

• Pigmented purpuric dermatoses.
• Ashy dermatitis.

TREATMENT
Hydroxychloroquine.
Dapsone.

KEY REFERENCES
•  Fein H, Sheth AP, Mutasim DF. Cutaneous arteritis 

presenting with hyperpigmented macules: macular 
arteritis. J Am Acad Dermatol. 2003;49:519-22.

•  Saleh Z, Mutasim DF. Macular lymphocytic arteritis: a 
unique benign cutaneous arteritis, mediated by lym-
phocytes and appearing as macules. J Cutan Pathol. 
2009;36:1269-1274.

Close-up on one lesion of macular arteritis.

Linear and round to oval erythematous and brownish macules in a man with 
macular arteritis.

Macular arteritis: multiple erythematous and brown macules of the lower limbs.

Multiple brownish macules in a woman with macular arteritis.
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MORPHEA AND SCLERODERMA 
Chee-Leok Goh and Sai-Yee Chuah

EPIDEMIOLOGY
Morphea and scleroderma (systemic sclerosis) are relati-
vely uncommon disorders that affects adults and children.
Incidence of morphea is estimated to be approximately 
0.4 to 2.7 per 100,000 people in the US.  Females are affec-
ted approximately three times as often as males. 
Epidemiologic studies suggest 0.9 to 5.7% of patients with 
morphea progress to systemic sclerosis (scleroderma).

PATHOPHYSIOLOGY
Morphea and scleroderma are associated with an 
overproduction of collagen (particularly types I and 
III collagen), by fibroblasts and increased extracellular 
matrix in the dermis. Other proposed pathophysiolo-
gic mechanisms include the formation of anti-matrix 
metalloproteinase antibodies and increase expression 
of insulin-like growth factor, which enhances collagen 
production.

CLINICAL DERMATOLOGICAL PRESENTATION
Morphea is classified into several different types accor-
ding to the appearance of the skin lesions viz, superficial 
(circumscribed or plaque morphea) and deep variant.
Superficial variant (commonest variant)
Has fewer than three discrete circumscribed, indurated 
plaques measuring 1 to 20 cm or more in diameter 
mainly on the trunk. 
In active phases, a violaceous border may surround the 
indurated centre. 
As it progresses, sclerosis develops centrally and the 
surface becomes smooth, shiny, and ivory in color, with 
loss of hair follicles and sweat glands. 
Hyperpigmentation often ensues as lesions evolve and 
eventually involute. 
Deep variant
Involves the subcutaneous fat and underlying structures 
such as muscle and fascia.
Ill-defined, bound-down, sclerotic plaques with a 
cobblestone or pseudo-cellulite appearance. 
The lesions are frequently hyperpigmented.

Other variants of circumscribed morphea
Guttate morphea, Keloidal morphea, Atrophoderma of 
Pasini and Pierini, Bullous morphea. 
Generalized morphea, Linear morphea (en coup de 
sabre).

EXTRACUTANEOUS SIGNS
Malaise, fatigue, myalgias, and arthralgias.
Joint contractures, deformity and restricted mobility.
Neurologic manifestations (more common in en coup 
de sabre or progressive hemifacial atrophy): seizures, 
headaches, hemipareasis, cranial nerve palsies and 
visual disturbances.

MORTALITY/MORBIDITY
Morphea typically has a benign, self-limited course. 
Survival rates for morphea patients are no different from 
those of the general population. However, linear and 
deep morphea subtypes can cause considerable mor-
bidity. Joint contractures, limb-length discrepancy, and 
prominent facial atrophy result in substantial disability 
and deformity in a quarter to half of all patients with 
linear or deep morphea.

HISTOPATHOLOGY
Epidermis is usually normal with flattened rete ridges.
Early inflammatory stage: perivascular and interstitial 
infiltrate of lymphocytes, plasma cells and occasional 
eosinophils. Blood vessel walls demonstrate endothe-
lial swelling and edema, and thickening of preexisting 
collagen bundles.
Late sclerotic stage: inflammatory infiltrate typically 
disappears. Collagen bundles in the reticular dermis and 
subcutis become thick, closely packed, and hyalinized. 
Adnexal structures appear to be trapped within the 
middle of the thickened dermis as subcutaneous fat is 
replaced by collagen. 

DIFFERENTIAL DIAGNOSIS
• Primary and systemic amyloidosis.

• Nephrogenic fibrosing dermopathy.
• Graft versus host disease.
• Lichen sclerosus and atrophicus.
• Eosinophilic fasciitis.
• Eosinophilia-myalgia syndrome.
• Scleredema.
• Scleromyxedema.
• Porphyria cutanea tarda.

TREATMENT
Lesions of superficial circumscribed morphea often 
undergo gradual spontaneous resolution over a 3- to 
5-year period. Limited disease can often be managed 
with topical therapy (steroids and immunomodulators 
and calcipotriene) or lesion-limited phototherapy.
Imiquimod 5% cream 3 to 5 times per week has been 
shown to decrease lesional erythema and induration in 
small series. 
Successful treatment of severe and/or rapidly progressive 
morphea with systemic corticosteroids in combination 
with weekly low-dose methotrexate (MTX) has been 
reported in several case series. 
Mycophenolate mofetil is a second-line agent.
Phototherapy may be beneficial as a second-line therapy.
Few cases have shown benefit using extracorporeal 
photo-pheresis.
Physiotherapy is often recommended to prevent joint 
contractures when morphea affects the limbs.

KEY REFERENCES
•  Sartori-Valinotti JC, Tollefson MM, Reed AM. Updates 

on morphea: role of vascular injury and advances in 
treatment. Autoimmune Dis. 2013;2013:467808. doi: 
10.1155/2013/467808. Epub 2013 Nov 12.

•  Kreuter A. Localized scleroderma. Dermatol Ther. 
2012;25:135-47. 

•  Chung L, Lin J, Furst DE et al. Systemic and localized 
scleroderma. Clin Dermatol. 2006;24:374-92.

Linear scleroderma affecting the arm and the shoulder.

Early stage of scleroderma (en coup de sable). The hyperpigmentation and the 
skin atrophy are mild, but note the madarosis (loss of the eyelashes and decrease 

hair density of the eyebrow) in the extension of the hyperpigmentation. 



55

Skin induration associated with marked hyperpigmentation in linear scleroderma.

Linear scleroderma of the arm. Note the hypopigmented and atrophic lesions associated 
with the linear hyperpigmentation.

Scleroderma ‘en coup de sable’ of the forehead. Note the slight atrophy associated 
with the linear hyperpigmentation.

Late stage of linear scleroderma. The hyperpigmentation is asso-
ciated with skin atrophy. Hyperpigmented and indurated plaque in a woman with systemic scleroderma.

Multiple hyperpigmented lesions of morphea.

MORPHEA AND SCLERODERMA 
Chee-Leok Goh and Sai-Yee Chuah



56

PELLAGRA

EPIDEMIOLOGY
Pellagra has become very rare in developed countries 
but it is still present in areas where malnutrition is 
observed. 
In developed nations, pellagra can affect individuals 
suffering of chronic alcoholism, malabsorption disor-
ders, eating and psychiatric disorders, and nutrient-drug 
interactions. 
In children the first signs can be seen after breastfee-
ding ceases. Men and women are equally affected.

PATHOPHYSIOLOGY
Pellagra is caused by a deficit in niacin (vitamin B3) or its 
derivatives, nicotinamide.

CLINICAL DERMATOLOGICAL PRESENTATION
Erythema and edema similar to sunburn, in early stages. 
Vesicles and bullous can be observed.
Lesions then darkened and erythema becomes a cinna-
mon-brown hyperpigmentation. 
Finally, lesions become hyperpigmented and scaly with 
hyperkeratosis, fissures and crusts.

Mucusal and anogenital lesions are frequent with glossitis, 
stomatitis, angular cheilitis, vulvovaginitis and perianal 
and scrotal involvement (‘diaper dermatitis’ in children).
Pain and burning sensations are common.
Localization: sun exposed areas.

EXTRACUTANEOUS SIGNS
Diarrhea and Dementia (together with Dermatitis) make 
the classical triad of the 3 Ds.
Headache, dizziness, anorexia, depression and finally 
comatose state can complete the neurological symp-
toms. Abdominal pain, dysphagia, nausea and vomiting 
are frequently observed.

HISTOPATHOLOGY
Not specific.
Ballooning degeneration and marked papillary dermal 
edema at early stages. Increased melanin contained in 
the basal layers of the epidermis with hyperkeratosis, 
parakeratosis, acanthosis.
Low levels of niacin metabolites in the urine allow the 
diagnosis to be made.

DIFFERENTIAL DIAGNOSIS
• Photodermatosis.
• Subactute lupus erythematosus.
• Polymorphic ligh eruption.
• Porphyria cutaneous tarda and porphyria variegate.
• Pemphigus.
• Kwashiorkor.
• Atopic dermatitis.
• Drug eruption.

TREATMENT
Oral nicotinamide supplementation.

KEY REFERENCES
•  Lee LW, Yan AC. Skin manifestations of nutritional defi-

ciency disease in children: modern day contexts. Int J 
Dermatol. 2012;51:1407-18.

•  Wan P, Moat S, Anstey A. Pellagra: a review with 
emphasis on photosensitivity. Br J Dermatol. 
2011;164:1188-200.

Erythematous and hyperpigmented scaly lesions of pellagra. Note that the 
lesions are restricted to sun-exposed areas (coll. Arun C. Inamadar).

Pellagra lesions of hands and feet (coll. Arun C. Inamadar).

Close-up of pellagra on the neck. Note the brown hyperpigmention associated with scales 
and crusts (coll. Arun C. Inamadar).

Localized lesion of pellagra on the neck. The hyperpigmentation is more pronounced in the 
borders. Note some post-vesiculous and bullous erosions (coll. Arun C. Inamadar).



57

PERIORBITAL HYPERPIGMENTATION

SYNONYMS
Dark rings, or dark circles.

EPIDEMIOLOGY
Both males and females are equally affected. The condi-
tion is more frequent in dark-skinned individuals.
The age of onset is mostly during the second and the 
third decades of ages.

PATHOPHYSIOLOGY
Periorbital hyperpigmentation is a heterogeneous group.
A recent study in Asians showed that the cause was vascu-
lar in 41.8% of cases, a constitutional hyperpigmentation 
in 38.6%, a post-inflammatory hyperpigmentation (PIH) 
in 12%, and shadow effects in 11.4%. Skin laxity and skin 
dryness can cause also periorbital hyperpigmentation. 
A vascular origin seems to be more frequent in fair skin 
patients while constitutional periorbital hyperpigmenta-
tion is mostly observed in darker skins types. 

CLINICAL DERMATOLOGICAL PRESENTATION
Brownish to black pigmentation in constitutional hyper- 
pigmentations.
A brownish to gray pigmentation with accentuation of 
skin creases, eczematous lesions and lichenification can 

be observed in PIH forms.
Erythema or bluish discoloration and visible bluish 
veins with prominent capillaries or telangiectasia due 
to a combination of transparency of the overlying skin 
and dense dermal vascularity are highly suggestive of a 
vascular origin.
A dark shadow located only on the lower eyelids in 
shadow effect forms.
Lesions are asymptomatic.
Localization: symmetrical distribution the lower eyelids. 
Upper eyelids can be affected when in constitutional 
and PIH forms.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Depends on the cause.
In constitutional hyperpigmentation an orthokeratosis 
with increased melanin in basal layers of the skin are 
noted. Melanophages in the upper dermis are frequently 
observed. 

DIFFERENTIAL DIAGNOSIS
• Bilateral nevus of Ota.

• Periorbital ecchymosis.

TREATMENT
Many treatments have been proposed but few studies 
have clearly assessed the type of periorbital hyperpig-
mentation before treating.
Pulse dye laser can be proposed in some vascular cases.
QS lasers and intense pulsed light (IPL) can be effective 
in constitutional periorbital hyperpigmentation. Abla-
tive lasers and fractional nonablative lasers have also 
been proposed.
Autologous fat transplantation, and blepharoplasties 
can be useful for treating shadow effect.
Treatment of the underlying cause and topical steroids 
can be proposed for PIH forms.
In all cases photoprotection is required.

KEY REFERENCES
•  Goodman RM, Belcher RW. Periorbital hyperpigmenta-

tion. An overlooked genetic disorder of pigmentation. 
Arch Dermatol. 1969;100:169-74.

•  Ranu H, Thng S, Goh BK, Burger A, Goh CL. Periorbi-
tal Hyperpigmentation in Asians: An Epidemiologic 
Study and a Proposed Classification. Dermatol Surg 
2011;37:1297-1303.

Brownish hyperpigmentation in post-inflammatory hyperpigmentation (PIH) form of dark rings.

A. Constitutional periorbital hyperpigmentation. B. Mild improvement after one session of 755 nm QS laser.
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PERIUNGUEAL HYPERPIGMENTATION 
OF THE NEWBORNS

EPIDEMIOLOGY
Benign and transient physiological condition observed 
during the early months of life.
Not uncommon in dark-skinned newborns but also 
observed in fair-skinned individuals.

PATHOPHYSIOLOGY
Physiologic melanic pigmentation classified among the 
transient benign disorders of infancy.

CLINICAL DERMATOLOGICAL PRESENTATION
Light to dark brown hyperpigmentation.
Localization: periungueal, affecting fingers and sparing 
toes.

Can be observed at birth but more evident between 2 
and 6 months and declining before the age of 2 years.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Not performed.

DIFFERENTIAL DIAGNOSIS
• Acromelanosis progressiva.
•  The rare forms of Cushing syndrome observed in 

newborns (mostly in the context of McCune-Albright 
syndrome) can be discussed.

TREATMENT
None required. The hyperpigmentation always re-
gresses in the first years of life.

KEY REFERENCES
•  Prigent F, Vige P, Martinet C. Lésions cutanées de la 

première semaine de vie chez 306 nouveau-nés consé-
cutifs. Ann Dermatol Venereol 1991;118:697-9.

•  Iorizzo M, Oranje AP, Tosti A. Periungual hyperpigmen-
tation in newborns. Pediatr Dermatol. 2008;25:25-7.

Periungueal hyperpigmentation in a fair-skinned newborn.
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SYNONYMS
Phototoxic dermatitis, Berloque dermatitis, dermatitis 
bullosa striata pretensis.

EPIDEMIOLOGY 
Frequent condition all around the world.

PATHOPHYSIOLOGY
The mechanism is a post-inflammatory hyperpigmenta-
tion secondary to the association of the marked inflam-
mation due to the exposure to the plant phototoxic 
chemicals and the ultraviolet light.

CLINICAL DERMATOLOGICAL PRESENTATION
Sharply demarcated brown hyperpigmentation macules 
or patches with typical figurate pattern.
In the acute phase erythematous and edematous 

lesions are observed. Vesicles coalescing into bullae 
are frequent. Within the following days desquamation 
followed by the hyperpigmentation are observed.
Localization: only on sun-exposed areas.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin in the epidermis associated with pig-
mentary incontinence in the dermis both extracellularly 
and within melanophages.
Aspect of contact dermatitis is observed in the early phase.

DIFFERENTIAL DIAGNOSIS
• Drug-induced photosensitivity.
• Polymorphous light eruption.

• Lupus erythematosus.
• Porphyria cutaneous tarda.
• Pellagra.

TREATMENT
High potent topical steroid are effective in the acute 
phase.
Protection against sun exposure is crucial.
The hyperpigmentation gradually fades over weeks 
and more often months. Kligman’s duo (topical steroids 
and 4 to 5% of hydroquinone) can be proposed but the 
efficacy is limited at the stage of the hyperpigmented 
sequelae.

KEY REFERENCES
•  Sasseville D. Clinical patterns of phytodermatitis.  

Dermatol Clin. 2009;27:299-308.

PHYTOPHOTODERMATOSIS
Acute phase of phytophotodermatitis on the leg with 
erythematous and bullous lesions. Note the figurate 
pattern of the lesions.

Phytophotodermatitis on the arm. The acute lesions 
progressively disappear here, with vesicles and erythema 
starting to be replaced by crusts and hyperpigmentation.

Phytophotodermatitis on the dorsum of the foot. Mild 
erythema persists associated with hyperpigmentation on 
lesional skin.

Late stage of phytophotodermatitis. Only the hyperpigmentation is observed but 
the pattern is highly suggestive of the diagnosis. This child played under a fig tree 
and was exposed concomitantly to sun exposure. Some drops of fig milk ran down 
his leg leading to this linear disposition of the hyperpigmentation.
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POIKILODERMA OF CIVATTE

SYNONYMS
Atrophic degenerative pigmentary dermatitis, meno-
pausal solar dermatitis.

EPIDEMIOLOGY
The condition is quite common, but mostly observed in 
fair-skinned patients.
More frequently observed in middle-aged and elderly 
women, and in outdoor workers.

PATHOPHYSIOLOGY
Chronic sun exposure in combination with hormonal 
changes and genetic predisposition.
Photosensitizing chemicals in fragrances and cosmetics 
could also play a role.

CLINICAL DERMATOLOGICAL PRESENTATION
Reticulate brown hyperpigmentation.
Association with epidermal atrophy and telangiectasia. 
Asymptomatic in half of cases. Mild itching, burning 

sensation and flushing.
Localization: lateral face of the neck and upper chest.  
The submental triangle area is spared.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Irregular hyperpigmentation of the basal layers of the 
epidermis with frequent pigmentary incontinence.
Atrophic and flattened epidermis hyperkeratosis and 
occasional follicular plugging.
Elastosis of papillary dermis.
Vascular ectasia.
Mild perivascular lymphohistiocytic infiltrate and edema 
of the upper dermis can also be observed.

DIFFERENTIAL DIAGNOSIS
• Riehl melanosis.
• Erythromelanosis facei and colli melasma.

• Berloque dermatitis.
• Dermatopolymyositis and lupus erythematosus.

TREATMENT 
Photoprotection.
Intense pulse light and pulsed dye laser.
Ablative fractional laser.

KEY REFERENCES 
•  Katoulis AC, Stavrianeas NG, Georgala S, Bozi E, Kaloge-

romitros D, Koumantaki E, Katsambas AD. Poikiloderma 
of Civatte: a clinical and epidemiological study. J Eur 
Acad Dermatol Venereol. 2005;19:444-8.

•  Katoulis AC, Stavrianeas NG, Panayiotides JG, Bozi E, 
Vamvasakis E, Kalogeromitros D, Georgala S. Poikilo-
derma of Civatte: a histopathological and ultrastructu-
ral study. Dermatology. 2007;214:177-82.

Poikiloderma of civatte. In this patient, the upper part of 
the lesion associates telangieactasia and hyperpigmenta-
tion, while in the lower part there is almost only reticula-
ted hyperpigmentation.

Early stage of poikiloderma of civatte. 
The hyperpigmentation and atrophia are very mild.

Typical presentation of poikiloderma of civatte. Poikiloderma of civatte. Note the respect of the 
submental triangle area.
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OMIM: #176100

GENETICS
Porphyria cutanea tarda (PCT) is a metabolic disorder 
caused by deficiency/dysfunction of enzymes involved 
in the biosynthesis of the heme pathways. 
Familial porphyria cutanea tarda arises from an autoso-
mal dominant inheritance. 
The non-familial disease is due to heterozygous muta-
tion in the gene encoding for uroporphyrinogen decar-
boxylase (UROD) (1p34.1)

MOUSE MODEL
URO-D +/-

EPIDEMIOLOGY
PCT is the commonest type of porphyria. 
Approximately 80% of all cases of PCT are acquired or 
sporadic (type 1) and 20% are familial (type 2).
Type 1 PCT generally begins in mid-life adult and type 2 
patients are younger at onset. 
PCT occurs in all races and both sexes.

PATHOPHYSIOLOGY
The disease arises from decreased catalytic activity of 
UROD, the fifth enzyme in heme biosynthesis. 
Exposure to certain chemicals that suppress or overwhelm 
the activities of UROD in the liver which result in increase 
in the accumulation of uroporphyrins may exacerbate the 
condition.  
These include:
•  Alcohol.
•  Estrogen, eg, oral contraceptive, hormone replacement 

or liver disease.
•  Environmental exposure to polyhalogenated aromatic 

hydrocarbons (eg, dioxins).
•   Iron overload, due to excessive intake (orally or by 

blood transfusion).
•  Viral infections (hepatitis, especially hepatitis C).
•  Chronic blood disorders such as thalassaemia, haemo-

chromatosis.

•  Hepatitis (eg, viral hepatitis), chronic liver disease.

CLINICAL DERMATOLOGICAL PRESENTATION
PCT usually affects adults in the 3rd or 4th decade of 
life. Its manifestations are predominantly cutaneous 
including:
•  Photosensitivity.
•  Increased mechanical fragility after sunlight exposure 

with blisters, erosions, crusts and milia.
•  Scars in sun-exposed site.
•  Hypertrichosis.
•  Scarring alopecia.
Morpheaform and sclerodermoid changes may be 
observed.
Brown hyperpigmentation, mostly on photoexposed 
areas.
Hypopigmentation may be seen along with scleroder-
moid changes.

EXTRACUTANEOUS SIGNS
Urine is darker than usual, with a reddish or tea-colored 
hue (due to increased concentration of uroporphyrin I).
Chronic liver problems are common in patients with the 
type 1 sporadic form of PCT. These include liver cirrho-
sis and inflammation. Cutaneous signs of chronic liver 
disease may be seen, eg, spider telangiectasia, palmar 
erythema, jaundice, etc.
Hepatoma may develop.

HISTOPATHOLOGY
Subepidermal bullae with minimal dermal inflamma-
tory infiltrate is commonly seen. There is festooning of 
dermal papillae. There is thickening and hyalinization 
of upper dermal capillary walls with scanty perivascular 
infiltrates. The dermoepidermal basement membrane 
zone is accentuated with the periodic acid-Schiff (PAS) 
stain. Sclerosis of dermal collagen and hyaline deposits 
may be seen in the dermis.
Direct immunofluorescence examination shows 
deposition of immunoglobulins and complement in 
and around the dermal capillaries and at the basement 

membrane zone. 
These deposits are believed to be immunoproteins 
leaked from the damaged vasculature.

DIFFERENTIAL DIAGNOSIS
•  Other types of cutaneous porphyria that manifest with 

blistering including congenital erythropoietic porphy-
ria, hepatoerythropoietic porphyria, variegate porphy-
ria, hereditary coproporphyria and pseudoporphyria.

• Epidermolysis bullosa acquisita.
• Polymorphous light eruption.
• Phototoxic and bullous drug eruptions.
• Hydroa vacciniforme.
• Bullous lupus erythematosus.

TREATMENT
Sunlight avoidance, the responsible light is the Soret 
band at 400 nm, which is unfortunately not blocked by 
most sun-screens.
Avoid alcohol, estrogen, and iron.
Phlebotomy – up to 500 mL blood is removed every 
one to two weeks until the hemoglobin and iron levels 
drop to low normal levels. It may take 3 to 6 months to 
improve. Venesection may need to be repeated after a 
year or more.
Antimalarial tablets, ie, low-dose chloroquine or 
hydroxychloroquine may be recommended, but must be 
used cautiously. This medication makes the porphyrins 
more soluble so more are excreted in the urine.
Autologous red cell transfusion. 

KEY REFERENCES
•  Phillips JD, Jackson LK, Bunting M et al.  A mouse 

model of familial porphyria cutanea tarda. Proc Natl 
Acad Sci USA. 2001;2;98:259-64.

•  Bleasel NR, Varigos GA. Porphyria cutanea tarda. Aus-
tralas J Dermatol. 2000;41:197-206; 207-8.

•  Köstler E, Wollina U. Therapy of porphyria cutanea 
tarda. Expert Opin Pharmacother. 2005:6:377-83.

Mild hyperpigmentation on the 
face of a patient with porphyria 
cutanea tarda.

Association of hyperpigmen-
tation and hypopigmentation 
along with pseudoscleroderma 
changes in a woman with 
porphyria cutanea tarda (coll. 
Chee-Leok Goh).

Blisters, erosions and crusts on the dorsum of the hand of a man 
with porphyria cutanea tarda.

PORPHYRIA CUTANEA TARDA
Chee-Leok Goh and Sai-Yee Chuah
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POSTINFLAMMATORY PIGMENTATION 
SECONDARY TO ACNE

EPIDEMIOLOGY
Post-inflammatory hyperpigmentation (PIH) secondary 
to acne is mainly observed in dark phototypes (IV, V and 
VI). It is observed in two-thirds of acne in the African 
American population.

PATHOPHYSIOLOGY
The hyperpigmentation occurs secondary to the inflam-
mation, but also concomitantly in active lesions. The 
pigmentation can regress with the inflammatory lesions 
or can persist for several months.

CLINICAL DERMATOLOGICAL PRESENTATION
Brown pigmented macules from 3 to 10 mm in diameter.
Often associated with inflammatory or retentional 
lesions of acne.
Localization: face, upper back. Sometimes more wides-
pread involvement of the trunk.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin pigment in the basal cell layer of the 
epidermis sometimes associated with pigment inconti-
nence with melanophages in the papillary dermis.
Dilated follicle with a plug of dense keratin and inflam-
matory infiltrate of the dermis with bacteria proliferation 
are associated if active lesions of acne are associated 
with the hyperpigmentation.

DIFFERENTIAL DIAGNOSIS
•  Urticaria pigmentosa (especially when the trunk is 

involved).
• Other post-inflammatory processes.

TREATMENT
Topical tretinoin or topical adapalene if acne is still ac-
tive. Oral isotretinoin can be discussed in severe forms.
Topical hydroquinone 4 or 5%, alone or associated with 
tretinoin and topical steroid (Kligman trio) when active 
lesions of acne have been treated and only PIH remains.
Stable fixed dose triple combination therapy can be 
useful in these forms

KEY REFERENCES
•  Bulengo-Ransby SM, Griffiths C, Kimbrough-Green CK, 

et al. Topical tretinoin (retinoic acid) therapy for hyper-
pigmented lesions caused by inflammation of the skin 
in black patients. N Engl J Med. 1993;328:1438-43.

•  Taylor SC. Acne vulgaris in skin of color. J Am Acad 
Dermatol. 2002;46:S98-106.

•  Ho SG, Yeung CK, Chan NP, Shek SY, Kono T, Chan HH. 
A retrospective analysis of the management of acne 
post-inflammatory hyperpigmentation using topical 
treatment, laser treatment, or combination topical and 
laser treatments in oriental patients. Lasers Surg Med. 
2011;43:1-7.

Severe post-inflammatory hyperpigmentation secondary to acne spreading in the 
entire back. Note that the pigmentation remains localized on the back and that the 
limbs are spared.

Post-inflammatory hyperpigmentation secondary to acne of 
the back in a fair skinned patient. 

Post-inflammatory hyperpigmentation secondary to acne. Note the hyperpigmented 
macules associated with inflammatory lesions of acne.
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RIEHL’S MELANOSIS

SYNONYMS
Pigmented contact dermatitis, female facial melanosis.

EPIDEMIOLOGY
Only a few cases have been reported but the dermatosis 
is not so uncommon.
Mostly observed in middle-aged women.

PATHOPHYSIOLOGY
Lichenoid reaction to intrinsic or extrinsic (cosmetics 
and fragrances) factors.

CLINICAL DERMATOLOGICAL PRESENTATION.
Brown or bluish reticulate hyperpigmentation.
Mild erythema or scaling can be observed at early 
stages.
Localization: face and neck.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Melanophages in the dermis.
Interface dermatitis with vacuolar basal degeneration.
Mild to moderate histiolymphocytic infiltrate of the 
upper dermis.

DIFFERENTIAL DIAGNOSIS
• Poikiloderma of Civatte.
• Erythromelanosis follicularis faciei et colli.
• Erythrose péribuccale pigmentaire de Brocq.
• Post-inflammatory hyperpigmentation.
• Melasma.
• Acquired bilateral nevus of Ota-like macules.

TREATMENT
Sun protection and avoidance of cosmetics and fra-
grances.
Blanching creams are rarely effective.
Intense pulsed light has shown promising results in a 
pilot study.

KEY REFERENCES
•  Li YH, Liu J, Chen JZ, Wu Y, Xu TH, Zhu X, Liu W, Wei HC, 

Gao XH, Chen HD. A pilot study of intense pulsed light 
in the treatment of Riehl’s melanosis. Dermatol Surg. 
2011;37:119-22. 

•  Serrano G, Pujol C, Cuadra J, Gallo S, Aliaga A. Riehl’s 
melanosis: pigmented contact dermatitis caused by fra-
grances. J Am Acad Dermatol. 1989;21(5 Pt 2):1057-60.

Severe form of Riehl’s melanosis affecting the entire face (coll. Liliane 
Laroche).

Gray-brown reticulate pigmentation of the neck in Riehl’s melanosis.

Riehl’s melanosis (coll. M. Sendhil Kumaran 
and Davinder Parsad).

Riehl’s melanosis. Note the bluish pigmentation 
affecting the entire face (coll. M. Sendhil Kuma-
ran and Davinder Parsad).
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SOCKS LINE PIGMENTATION

EPIDEMIOLOGY
Entity recently described but probably not uncommon.

PATHOPHYSIOLOGY
Post-inflammatory hyperpigmentation due to the elastic 
contention of socks or pants.

CLINICAL DERMATOLOGICAL PRESENTATION
Slight to dark brown linear pigmentation.
Horizontal position.
Do not follow Blaschko lines.
Absents at birth and appears in the first months of life.
Always located on ankles or calves.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin pigment in the basal cell layer of the 
epidermis associated with pigment incontinence and 
melanophages in the papillary dermis.

DIFFERENTIAL DIAGNOSIS
• Pigmentary mosaicisms.
• Other post-inflammatory hyperpigmentation.

TREATMENT
Spontaneous regression of the pigmentation after the 
withdrawal of elastic contention.

KEY REFERENCE
Berk DR, Tapia B, Lind A, Bayliss SJ. Sock-line hyper-
pigmentation: case series and literature review. Arch 
Dermatol. 2007;143:428-30.

Acquired horizontal hyperpigmented lesions that do not 
follow Blaschko lines.

Isolated linear hyperpigmented line of the calf that appeared at 2 months of age.
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TRANSIENT NEONATAL PUSTULAR 
MELANOSIS

EPIDEMIOLOGY
Observed in about 4% of Black newborns as compared 
to less than 1% in White newborns.

PATHOPHYSIOLOGY
The mechanism of the hyperpigmentation is pre- and 
post-inflammatory. Close relation with the erythema 
toxicum neonatorum.

CLINICAL DERMATOLOGICAL PRESENTATION
Brown pigmented macules from 2 to 5 mm in diameter.
Present at birth or maximum at the first day of life.
Often associated with transient pustules (but pustules 
may be lacking).
Slight desquamation in the periphery of the lesions can 
be observed.

Localization: the entire body can be involved but trunk, 
proximal part of the limbs, chin and forehead are more 
frequently affected. 

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin pigment in the basal cell layer of the 
epidermis sometimes.
Intracorneal eosinophilic or neutrophilic pustules can be 
associated with the hyperpigmentation.

DIFFERENTIAL DIAGNOSIS
Lentiginosis.

TREATMENT
None required. Spontaneous regression is constant.

KEY REFERENCES
•  Ramamurthy RS, Reveri M, Esterly NB, Fretzin DF, Pildes 

RS. Transient neonatal pustular melanosis. J Pediatr. 
1976;88:831-5.

•  Ferrándiz C, Coroleu W, Ribera M, Lorenzo JC, Natal A. 
Sterile transient neonatal pustulosis is a precocious 
form of erythema toxicum neonatorum. Dermatology. 
1992;185:18-22.

Multiple macular hyperpigmentations of the trunk and proximal limbs in a newborn. 
Note the association with sparse pustules

Hyperpigmented macules of the forearm. 
Note the slight desquamation.

Hyperpigmented macules, pustules and slight desquamation on the thigh of a newborn.
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UNIVERSAL ACQUIRED MELANOSIS

SYNONYMS
Carbon baby syndrome.

EPIDEMIOLOGY
Only a few cases have been described (none in Cauca-
sian population so far).

PATHOPHYSIOLOGY
Unknown.

CLINICAL DERMATOLOGICAL PRESENTATION
Progressive generalized blue-black hyperpigmentation.
Mucous membranes and conjunctiva can be involved.
Onset in the first months of age often on the face and 
limbs with progressive extension over the entire body 
after several years of evolution.
Asymptomatic.

Localization: the entire body is affected but palms and 
soles are usually spared.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increase of melanin content in the epidermis.
Melanophages in the upper dermis.
Orthohyperkeratosis has been reported.

DIFFERENTIAL DIAGNOSIS
• Congenital diffuse melanosis.
• Dyschromatosis symmetrica hereditaria.
• Erythema dyschromicum perstans.

TREATMENT
None reported.
Sun protection is advised to limit the hyperpigmenta-
tion.

KEY REFERENCES
•  Ruiz-Maldonado R, Tamayo L, Fernández-Diez J. 

Universal acquired melanosis. The carbon baby. Arch 
Dermatol. 1978;114:775-8.

•  Kaviarasan PK, Prasad PV, Joe JM, Nandana N, Viswa-
nathan P. Universal acquired melanosis (Carbon baby). 
Indian J Dermatol Venereol Leprol. 2008;74:38-40.

Universal acquired melanosis. Note the difference in 
skin color with his mother (coll. P. V. S. Prasad and P. K. 
Kaviarasan).

Universal acquired melanosis in a young Indian boy (coll. P. V. S. Prasad and P. K. Kaviarasan).
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OMIM: #154800

GENETICS
Urticaria pigmentosa (UP) is the most common form of 
cutaneous mastocytosis.
Both dominant and recessive inheritance had been 
postulated.
Sporadic non-familial cases had been reported to be 
related to mutations in the KIT gene (4q12).

MOUSE MODEL
Transgenic mouse model– expressing human KIT gene 
with an activating mutation at codon 816.

EPIDEMIOLOGY
Urticaria pigmentosa is an uncommon disorder affec-
ting males and females equally. 
It commonly affects children but may occur in infants or 
young children. It usually resolves by puberty.
It may also present in late adulthood.

PATHOPHYSIOLOGY
KIT is a protein product of the proto-oncogene c-kit 
and belongs to the type III receptor tyrosine kinase 
subfamily.  It is expressed on mast cells, melanocytes, 
primitive hematopoietic stem cells and primordial germ 
cells.  Activation of KIT induces cellular growth, extends 
cell survival by preventing apoptosis.

Increased local concentrations of soluble mast cell 
growth factor in lesions of cutaneous mastocytosis are 
believed to stimulate mast cell proliferation, melanocyte 
proliferation, and melanin pigment production.  The 
induction of melanocytes explains the hyperpigmenta-
tion that commonly is associated with cutaneous mast 
cell lesions.

CLINICAL DERMATOLOGICAL PRESENTATION
Oval or round red-brown macules, papules, or plaques 
ranging in number from a few to thousands.
Darier’s sign - when an urticaria pigmentosa is stroked, 
it typically urticates, becoming pruritic, edematous, and 
erythematous.
Localization: most commonly on the trunk but it can 
involve any anatomical site.

EXTRACUTANEOUS SIGNS
Involvement of the skeletal system may manifested 
as bone pain. Fracture may occur due to long-term 
exposure to heparin and stem cell factor released from 
degranulated mast cells putting patients at risk for 
osteoporosis. 
Neuropsychiatric symptoms with non-specific changes 
such as irritability, malaise and headache may occur.
Gastrointestinal symptoms include abdominal pain, 
diarrhea, nausea and vomiting and weight loss.
Cardiovascular effects include chest pain, dyspnea, pal-
pitations and syncope (resulting from vasodilation).

MORTALITY/MORBIDITY
Urticaria pigmentosa in children usually resolve spon-
taneously but acute and extensive degranulation rarely 
can cause life-threatening shock.  Increased serum 
baseline tryptase levels and extensive skin involvement 
are predictors for the severity of mast cell activation 
episodes in children with mastocytosis.

Patients with adult- or adolescent-onset urticaria pig-
mentosa are more likely to have persistent disease and 
are at greater risk for systemic involvement. Juvenile-
onset systemic mastocytosis has a malignant transfor-
mation rate as high as 7%, whereas adult-onset systemic 
mastocytosis has a malignant transformation rate of up 
to 30%.

HISTOPATHOLOGY
Increased melanin in the basal cell layer and melano-
phages in the upper dermis. 
Infiltration of mast cells in the dermis and around blood 
vessels.
Mast cell granules can be demonstrated with Leder, 
Giemsa or toluidine blue stain.

DIFFERENTIAL DIAGNOSIS
• Arthropod bites.
• Urticaria.
• Café-au-lait macules.
• Spitz nevi.
• Juvenile xanthogranuloma.
• Pseudolymphoma.

For patients presenting with bullae:  bullous impetigo, 
bullous arthropod bites, herpes simplex virus infection, 
linear IgA bullous dermatoses and other autoimmune 
bullous dermatoses.

TREATMENT
Treatment of UP is directed primarily at alleviating symp-
toms.  Most cases do not require any treatment.  
Avoid potential mast cell degranulating activities and 
agents: excessive exercise, aspirin and other non-steroidal 
anti-inflammatory drugs (NSAIDs), codeine and morphine 
(narcotics), alcohol,  anticholinergics, polymyxin B sulfate.
Systemic anesthetic (lidocaine, d-tubocutarine, metocu-
rine, etomidate, thiopental, succinylcholine hydrochloride 
(suxamethonium chloride), enflurane, isoflurane.
Local and systemic therapy for symptom control include:
Potent and super-potent topical corticosteroids or intrale-
sional or oral corticosteroids.
Oral antihistamines.
Mast cell stabilizers: oral disodium cromoglicate may help 
in some cases.
 
Psoralen + UVA (PUVA): Two or three treatments each 
week for a few months may lessen itch and improve the 
appearance. 

Interferon α-2b:  An expensive treatment appropriate only 
for those severely affected. 
Imatinib: an expensive treatment for systemic mastocys-
tosis.

KEY REFERENCES
•  Frieri M, Quershi M. Pediatric Mastocytosis: A Review 

of the Literature. Pediatr Allergy Immunol Pulmonol. 
2013:1; 26:175-80.

•  Fett NM, Teng J, Longley BJ. Familial urticaria pigmen-
tosa: report of a family and review of the role of KIT 
mutations.  Am J Dermatopathol. 2013;35:113-6. 

•  Valent P, Horny HP, Escribano L et al. Diagnostic criteria 
and classification of mastocytosis: a consensus proposal. 
Leuk Res. 2001;25:603-25.

URTICARIA PIGMENTOSA
Chee-Leok Goh and Sai-Yee Chuah

Urticaria pigmentosa. Note the Darier’s sign. Close-up on Darier’s sign. The lesions become erythematous and edematous.
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URTICARIA PIGMENTOSA
Chee-Leok Goh and Sai-Yee Chuah

Hundreds hyperpigmented macules in a woman with 
urticaria pigmentosa.

Urticaria pigmentosa (coll. Chee-Leok Goh). Urticaria pigmentosa in a young child.

Red-brown macules of urticaria pigmentosa.



ACQUIRED HYPERMELANOSIS

Dermal hypermelanosis
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ACQUIRED BILATERAL NEVUS OF OTA-LIKE MACULES 
(ABNOM) 
Sai-Yee Chuah

EPIDEMIOLOGY
Most commonly found in Asian populations.
More frequent in females.
The onset is usually between the second and the fourth 
decade of life.

PATHOPHYSIOLOGY
Remains unclear.
Several possible mechanisms with regards to the origin  
of dermal melanocytes:
•  dropping off of epidermal melanocytes;
•  migration of hair bulb melanocytes;
•  activation of pre-existing latent or immature melano-

cytes.
Studies on Japanese patients have demonstrated the 
presence of immature or non-pigmented melanocytes 
not only in the lesions of acquired, bilateral nevus 
of Ota-like macules (ABNOM) but also in uninvolved 
skin and even in normal skin from healthy individuals, 
which suggest that the activation of pre-existing 
immature dermal melanocytes is the most probable 
mechanism for the development of ABNOM.

More common in Asians than in Caucasians, sugges-
ting that the presence of dermal melanocytes in Asians 

may not always be pathological but is sometimes 
physiological. 
Thus it is considered that the activation of latent 
dermal melanocytes may occur frequently in Asians 
leading to the appearance of ABNOM.
Factors aggravating or inducing ABNOM:
•  Exposure to ultraviolet (UV) light (more frequently 

located on the zygomatic region).
•  Sex hormones: estrogen and progesterone (more 

common in females and frequent darkening during 
pregnancy).

CLINICAL DERMATOLOGICAL PRESENTATION
Symmetrically as blue-brown or slate-gray macules.
Localization: malar/zygomatic region, lateral temples, 
nasal alae, eyelids, forehead.
Rare forms of acquired dermal hypermelanocytosis can 
be asymmetrical and may affect extrafacial region such 
as the upper and lower extremities.

EXTRA CUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Irregularly shaped, bipolar melanocytes in the upper and 

middle dermis without disturbance of the normal skin 
architecture.

DIFFERENTIAL DIAGNOSIS
• Melasma.
• Blue nevus.
• Riehl’s melanosis.
• Post-inflammatory hyperpigmentation.
• Vascular malformation.

TREATMENT
Cosmetic camouflage.
Q-switched lasers (Nd:YAG is the best laser, but Alexan-
drite and Ruby are usually very effective).

KEY REFERENCES
•  Murakami F, Soma Y, Mizoguchi M. Acquired symmetri-

cal dermal melanocytosis (naevus of Hori) developing 
after aggravated atopic dermatitis. Br J Dermatol. 
2005;152:903-8.

•  Hidano A, Kaneko K. Acquired dermal melanocytosis of 
the face and extremities. Br J Dermatol. 1991;124:96-9.

•  Park JM, Tsao H, Tsao S. Acquired bilateral nevus of Ota-
like macules (Hori nevus): etiologic and therapeutic 
considerations. J Am Acad Dermatol. 2009;61:88-93. 

Acquired bilateral nevus of ota-like macules. Symmetri-
cally distributed slate-gray macules that appeared at the 
age of 33 years.

Acquired bilateral nevus of ota-like macules. The aspect may look like melasma but the presence of lesions on the 
nasal alae and the absence of worsening during summer are highly suggestive of the diagnosis.

A. Acquired asymmetrical dermal melanocytosis that appeared at the 
age of 25 years.

B. Almost complete regression after three sessions of Alexandrite Q-switched laser.



EPIDEMIOLOGY
Uncommon condition.
Occurs in adult life. More common in females.

PATHOPHYSIOLOGY
Still unclear.
Proposed to be due to the reactivation of pre-existing 
dermal melanocytes or the manifestation of latent der-
mal melanocytosis triggered by dermal inflammation, 
atrophy or degeneration of the epidermis or dermis. 
Has been reported following trauma, atopic dermatitis, 
lichen planus and systemic sclerosis.
Ultraviolet irradiation may increase melanocyte-sti-
mulating hormone (MSH) or endothelins, increasing 
tyrosinase activity and thus inducing melanogenesis, 
especially when the lesions are photodistributed.
Female hormones (estrogen and progesterone) may 
play a role as acquired dermal melanocytosis is more 
common in females and has been reported to occur 
during pregnancy.

CLINICAL DERMATOLOGICAL PRESENTATION
Blue-gray or brown macules or patches appearing at the 
puberty or adulthood.
Asymptomatic.
Localization: any site of the body can be affected; can be 
generalized.

EXTRACUTANEOUS SIGNS
May involved the oral mucosa and the ocular region.

HISTOPATHOLOGY
Presence of dendritic dermal melanocytes and melano-
phages in the dermis.
Normal epidermis.

DIFFERENTIAL DIAGNOSIS
• Melanoma.
• Post-inflammatory hyperpigmentation.
• Carleton-Biggs syndrome.

•  Blue macules associated with progressive systemic 
sclerosis.

• Lichen planus pigmentosus.
• Drug-induced pigmentation.

TREATMENT
Q-switched laser may be effective for the hyperpig-
mented lesions.

KEY REFERENCES
•  Permatasari F, Zhou BR, Luo D. Late-onset acquired der-

mal melanocytosis on the hand of a Chinese woman. 
Indian J Dermatol Venereol Leprol. 2013;79:269. 

•  Rubin AI, Laborde SV, Stiller MJ. Acquired dermal mela-
nocytosis: Appearance during pregnancy. J Am Acad 
Dermatol. 2001;45:609-13.

Acquired dermal melanocytosis of the back that occurred at the age of 25 years during pregnancy.

Extensive acquired dermal melanocytosis of the back. 
The onset was at the age of 20 years, the only triggered factor that 
may be involved was a severe sunburn.
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OTHER ACQUIRED DERMAL HYPERMELANOCYTOSIS 
Sai-Yee Chuah
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ACQUIRED HYPERMELANOSIS

Melasma
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MELASMA

SYNONYMS
Chloasma, pregnancy mask.

EPIDEMIOLOGY
The condition is common (up to 30% of women of child-
bearing age in some populations).
All skin types can be affected but more frequent in 
Asian and Hispanic population.
Sex ratio 1:10. Most patients are affected during the 
third or the fourth decade of life, but onset of the lesions 
after 40- or 50-years of age is observed in 14% and 6% of 
cases, respectively.
The onset of the disease is found to be earlier in light 
skin types, while dark skin types (V and VI) are usually 
associated with a late onset of melasma (even post-me-
nopausal).  
Recent studies have shown that only 20% of melasma 
occurred in the peri-pregnancy period. Moreover the 
contraceptive pills appear to have a weak impact on the 
evolution of melasma and the impact of the hormonal 
treatment is even weaker in cases of familial history of 
melasma.

PATHOPHYSIOLOGY
Genetic background, exposure to ultraviolet radiation, 
and female sex hormones are classical influencing factors.
Recent studies have emphasized the role of other 
players such as vascularization, keratinocyte and fibro-
blast secreted factors, and visible light.

CLINICAL DERMATOLOGICAL PRESENTATION
Light to dark brown hyperpigmentation.
Symmetrical distribution with irregular border.
Worsening in summer period.
Wood’s lamp examination allows to assess if the me-
lasma is mostly epidermal or dermal. However, recent 
studies using laser confocal microscopy showed that all 
melasmas are mixed with a strong heterogeneity within 
the same lesion.
Asymptomatic.
Localization: Central pattern (forehead, nose, medial 
part of the cheeks, upper lip, chin) (accounts for more 
than 60% of cases)/Malar pattern (cheeks and nose)/
Mandibular pattern
Chronic evolution for 10 to 20 years.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Hyperpigmentation of the basal and supra basal layers 
of the epidermis sometimes associated with pendulous 
melanocytes
Pigmentary incontinence.
Elastosis and vascular ectasia.

DIFFERENTIAL DIAGNOSIS
• Acquired bilateral nevus of Ota-like macules.
• Post-inflammatory hyperpigmentation.
• Linea fusca.

• Riehl’s melanosis.
• Erythrose péribuccale pigmentaire de Brocq.

TREATMENT 
Strict avoidance of sunlight.
Avoid friction and irritative procedures.
The Kligman’s formulation remains the gold standard 
treatment.
Peeling can be proposed in secondary intention.
Cosmetic depigmenting agents can be proposed for 
maintenance treatment.
Q-switched lasers are not a good option for melasma.

KEY REFERENCES 
•  Kang HY, Suzuki I, Lee DJ, Ha J, Reiniche P, Aubert J, et 

al. Transcriptional profiling shows altered expression 
of wnt pathway- and lipid metabolism-related genes 
as well as melanogenesis-related genes in melasma.  
J Invest Dermatol. 131;1692-1700.

•  Kang HY, Bahadoran P, Suzuki I, Zugaj D, Khemis A, 
Passeron T, Andres P, Ortonne JP. In vivo reflectance 
confocal microscopy detects pigmentary changes in 
melasma at a cellular level resolution. Exp Dermatol. 
2010;19:e228-33.

•  Passeron T. Melasma pathogenesis and influencing 
factors - an overview of the latest research. J Eur Acad 
Dermatol Venereol. 2013;Suppl 1:5-6. 

•  Taylor SC, Torok H, Jones T, et al. Efficacy and safety of 
a new triple-combination agent for the treatment of 
facial melasma. Cutis. 2003;72:67-72.

B.  The ultra-violet (UV) light shows an increased contrast between lesional and healthy 
skin suggestive of a mostly epidermal form of melasma.

A. Marked melasma.
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MELASMA

Melasma affecting only the malar area.

Mild melasma with a central pattern.

Melasma in a man.

Melasma with a post-menopausal onset.
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SMOKER’S MELANOSIS
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SMOKER’S MELANOSIS

EPIDEMIOLOGY
The prevalence of smoker’s melanosis is not well-known. 
Some series report up to 30% of cases in tobacco smo-
kers.
All races are affected but smoker’s melanosis is easier to 
observe in fair skinned people as they lack the physiolo-
gical pigmentation of the oral mucosa.
A female predominance is observed (role of estrogens?).

PATHOPHYSIOLOGY
A stimulation of melanogenesis by nicotine is suspected.

CLINICAL DERMATOLOGICAL PRESENTATION
Brown hyperpigmentation of the oral mucosa.
Asymptomatic.

Localization: anterior gingiva, hard palate, tongue.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased melanin contained in the basal layers of the 
epidermis.
Melanin incontinence may be observed.

DIFFERENTIAL DIAGNOSIS
• Physiological pigmentation in dark skin individuals.
• Drug-induced hyperpigmentation.
• Laugier disease.

TREATMENT
Progressive decrease of the hyperpigmentation is 
observed after discontinuation of smoking. However, 
the disappearance of the melanosis can take years.

KEY REFERENCES
•  Hedin CA. Smokers’ melanosis. Occurrence and 

localization in the attached gingiva. Arch Dermatol. 
1977;113:1533-8.

•  Hedin CA, Axéll T. Oral melanin pigmentation in 467 
Thai and Malaysian people with special emphasis on 
smoker’s melanosis. J Oral Pathol Med. 1991;20:8-12.

Yellow-brown discoloration of the tongue due to an early 
stage of black hairy tongue (lingua villosa nigra) in the 
same patient.

Smoker’s melanosis: brown hyperpigmentation of the anterior gingiva.

Acquired brown macules on the tongue due to regular tobacco consumption.



GENETIC HYPERMELANOSIS

Reticulated hypermelanosis
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DYSCHROMATOSIS UNIVERSALIS 
HEREDITARIA 

The dyschromatoses comprise a group of autosomal 
dominant disorders characterized by the association of 
hyperpigmented and hypopigmented macules forming 
a reticulate pattern. The generalized form is called 
dyschromatosis universalis hereditaria (DUH) and the 
localized acral form is called reticulated acropigmenta-
tion of Dohi (dyschromatosis symmetrica hereditaria).

OMIM: DUH1, #127500; DUH2, #612715; DUH3, 
#615402

GENETICS
Autosomal dominant pattern of inheritance in most 
cases.
Genetic heterogeneity with association on chromosome 
6q24.2-q25.2 (DUH1), 12q21-q23 (DUH2) and 2q33.3-
q36.1 (DUH3).
ABCB6, located in the loci 2q33.3-q36.1, is the first 
disease-causing gene of DUH. ABCB6 might play a role 
in the transport of melanosomes, thus explaining the 
pigmentary defects.

MOUSE MODEL
None.

EPIDEMIOLOGY
Rare. Most cases have been reported in Japanese and 
Indian patients. Usually seen in the first and second 
decade of life.

PATHOPHYSIOLOGY
ABCB6 gene encodes for an ATP-binding cassette trans-
porter and is reported to regulate porphyrin synthesis.

CLINICAL DERMATOLOGICAL PRESENTATION
Hyperpigmented and hypopigmented macules with 
irregular size and shape.
Lesions usually appear in infancy or early childhood.
Localization: generalized affecting trunk, limbs, and 
sometimes the face. Palms and soles are usually spared.

EXTRACUTANEOUS SIGNS
None in most cases. Associated abnormalities in nerve 
and dermal connective tissue have been reported.

HISTOPATHOLOGY
Normal epidermis and dermis except for the pigmentary 
changes.
Hyperpigmented macules: increased melanin contained 
in basal layers of the epidermis associated with pigmen-

tary incontinence.
Hypopigmented macules: decreased melanin contained 
within the epidermis with normal number of melano-
cytes.

DIFFERENTIAL DIAGNOSIS
• Acropigmentation of Dohi.
• Reticulate acropigmentation of Kitamura.
• Xeroderma pigmentosum.
• Dyskeratosis congenital.
• Dermatopathia pigmentosa reticularis.

TREATMENT
Q-switched laser can be proposed on the hyperpig-
mented lesions.

KEY REFERENCES
•  Al Hawsawi K, Al Aboud K, Ramesh V, Al Aboud D. 

Dyschromatosis universalis hereditaria: report of a 
case and review of the literature. Pediatr Dermatol. 
2002;19:523-6.

•  Zhang C, Li D, Zhang J, et al. Mutations in ABCB6 cause 
dyschromatosis universalis hereditaria. J. Invest. Derm. 
2013;133:2221-8.

Symmetrical involvement of the trunk in a woman with dyschromatosis universalis 
hereditaria (coll. Gang Wang).

Symmetrical distribution of hyperpigmented and 
hypopigmented macules in dyschromatosis uni-
versalis hereditaria (coll. Gang Wang).

Dyschromatosis universalis hereditaria. 
Note the irregular shape and size of the macules (coll. Gang Wang).
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DYSCHROMATOSIS UNIVERSALIS 
HEREDITARIA 

Dyschromatosis universalis hereditaria. Although palms and soles are usually spared, the dorsum of the hands and 
feet are affected (coll. Gang Wang).

Dyschromatosis universalis hereditaria (coll. Gang Wang).
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EPIDERMOLYSIS BULLOSA SIMPLEX WITH MOTTLED 
PIGMENTATION
Christine Chiaverini

OMIM: #131960

GENETICS
Autosomal dominant inheritance. Most cases are due 
to a missense mutation (p.P25L) within the KRT5 gene 
(12q13.13) encoding for keratin 5, but rare cases resulting 
from other mutations in the KRT5 and KRT14 genes have 
also been reported.

EPIDEMIOLOGY
Rare disorder.
No race or sex predilection.

PATHOPHYSIOLOGY
Dysfunction of keratins 5 and 14, the main intermediate 
filaments of basal keratinocytes, lead to skin fragility.
Hyperpigmentation could be explained by abnormal 
transfer and/or distribution of melanosomes and/or 
melanin in keratinocytes.
Mutation in the same genes causes several other forms 
of epidermolysis bullosa simplex (EBS), including EBS 
Dowling-Meara type (OMIM: #131760), EBS Koebner type 
(OMIM: #131900), and EBS Weber-Cockayne type (OMIM: 
#131800), but none of them show pigmentary changes.

CLINICAL DERMATOLOGICAL PRESENTATION
Mottled or reticulated brown pigmentation of the trunk, 
the extremities, the abdomen, the armpits and groin in 
infancy. The dyschromia begins with 2 to 5 mm hyper- 
and hypopigmented spots giving the skin, especially of 
the limbs, a mottled ‘dirty’ appearance. With age, the 
macules increase in number and progressively coalesce 
to form a reticulated pattern.
Generalized skin blistering from birth or infancy, which 
improves with age.
Inconstant mild nail dystrophy and focal palmoplantar 
keratoderma.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Intra-epidermal cleavage and an increased number of 
melanosomes within basal keratinocytes. No increase in 
melanocyte number.

DIFFERENTIAL DIAGNOSIS
• Post inflammatory hyperpigmentation.
• Dowling-Degos disease.

• Galli-Galli (acantholytic variant of Dowling-Degos).
• Dowling-Meara disease.
• Dermatopathia pigmentosa reticularis.
• Dermatopathia universalis hereditaria.

TREATMENT
Although the disease can be severely disabling, life-ex-
pectancy is normal.
No curative treatment is available. 
Preventive and curative dressings are proposed for skin 
fragility and blisters. 
No treatment has been tested for hyperpigmentation.

KEY REFERENCES
•  Echeverría-García B, Vincente A, Hernández Á, et al. 

Epidermolysis bullosa simplex with mottled pigmen-
tation: a family report and review. Pediatr Dermatol. 
2013;30:e125-31.

•  Uttam J, Hutton E, Coulombe PA, Anton-Lamprecht I, Yu 
QC, Gedde-Dahl T Jr, Fine JD, Fuchs E. The genetic basis 
of epidermolysis bullosa simplex with mottled pigmen-
tation. Proc Natl Acad Sci USA. 1996;93:9079-84.

Large blisters of the fingers in a young infant, 
with epidermolysis bullosa simplex with mottled 
pigmentation.

Epidermolysis bullosa simplex with mottled pigmen-
tation. The confluence of the macules forms a reticular 
pattern.

Multiple small hyperpigmented macules of the dorsum 
of the hand. Note the mild nail dystrophy.

Focal palmoplantar keratoderma in a patient with epi-
dermolysis bullosa simplex with mottled pigmentation.

Epidermolysis bullosa simplex with mottled pigmenta-
tion. Note the association of hypo- and hyperpigmented 
spots.

Marked reticulated pigmentation in a child with epider-
molysis bullosa simplex with mottled pigmentation.
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GALLI-GALLI AND DOWLING-DEGOS DISEASE

OMIM: #179850

SYNONYMS
Reticular pigment anomaly of the flexures.

GENETICS
Autosomal dominant inheritance with mutations in the 
KRT5 gene (12q13.13).

EPIDEMIOLOGY
Rare condition with both sexes affected.
Galli-Galli disease is a rare variant of Dowling-Degos 
disease.

PATHOPHYSIOLOGY
Loss of function in the KRT5 gene. Keratins are involved 
in cell adhesion, and nuclear anchorage, their implica-
tion in melanosome uptake and transport might explain 
the pigmentary phenotype.
Galli-Galli disease is considered a subtype of Dowling-
Degos disease with clinical and histologic features 
similar to transient acantholytic dermatoses.
Epidermolysis bullosa simplex with mottled pigmen-
tation is also due to a mutation in the KRT5 gene, 
emphasizing the role of this keratin in the pigmentation 
process.

CLINICAL DERMATOLOGICAL PRESENTATION
Numerous, symmetrical, small (1 to 3 mm) brown-gray 

to black macules.
Asymptomatic.
Onset during the third to fourth decades of life. With 
age, the macules increase in number and progressively 
coalesce to form a reticulated pattern. 
Localization: flexures (axillae and groin then anti-cubi-
tal folds, proximal arms, neck, infra-mammary creases, 
trunk). Genital and mucous membranes are spared.
Acneiform perioral pits.
Epidermal cysts.
Comedolike, hyperkeratotic follicular papules on the 
neck and axillae.
Hidradenitis suppurativa can be associated with Dow-
ling-Degos disease.

EXTRACUTANEOUS SIGNS
Arthritis associated with hidradenitis suppurativa has 
been reported in one family.

HISTOPATHOLOGY
Increased melanin at the tips of the rete ridges.
No increase in melanocyte number.
Epidermal atrophy with long, narrow, branched rete 
ridges that intertwine at their bases (‘antler-like’ pat-
tern).
Focal suprabasal acantholysis without dyskeratosis is ob-
served in Galli-Galli and not in Dowling-Degos disease.
The dermis is normal.

DIFFERENTIAL DIAGNOSIS
•  Epidermolysis bullosa simplex with mottled pigmenta-

tion (share mutation in the same gene).
• Darier’s disease.

TREATMENT
Genetic counseling.
Erbium laser-assisted dermabrasion has provided inte-
resting results.

KEY REFERENCES
•  Wenzel G, Petrow W, Tappe K, Gerdsen R, Uerlich WP, 

Bieber T. Treatment of Dowling-Degos disease with 
Er:YAG-laser: results after 2.5 years. Dermatol Surg. 
2003;29:1161-2.

•  Betz RC, Planko L, Eigelshoven S, et al. Loss-of-function 
mutations in the keratin 5 gene lead to Dowling-Degos 
disease. Am J Hum Genet. 2006;78:510-9.

•  Hanneken S, Rütten A, Pasternack SM, et al. Systematic 
mutation screening of KRT5 supports the hypothesis 
that Galli-Galli disease is a variant of Dowling-Degos 
disease. Br J Dermatol. 2010;163:197-200.

•  Gilchrist H, Jackson S, Morse L, Nicotri T, Nesbitt LT. 
Galli-Galli disease: A case report with review of the 
literature. J Am Acad Dermatol. 2008;58:299-302.

Dowling-Degos disease: reticulated hyperpigmentation of the axillae.

Dowling-Degos disease: association of reticulated hyperpigmentation and epidermal cysts.

Dowling-Degos disease: reticulated hyperpigmentation of the neck.
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KINDLER SYNDROME
Arun Inamadar

OMIM: #173650

GENETICS
Kindler syndrome is caused by homozygous mutation 
in the FERMT1 (KIND1) gene (607900) on chromosome 
20p13.

MOUSE MODEL
All mouse models of Kindler syndrome:
• Allelic composition: Fermt1tm1Ref/Fermt1tm1Ref.
• Genetic background: involves: 129S1/Sv * 129X1/SvJ.

EPIDEMIOLOGY
Prevalence is unknown. More than 250 cases have been 
reported to date.
Persons of any race can be affected.
No sex predilection has been documented.
Patients usually present with the initial skin manifesta-
tions during the first year of life.

PATHOPHYSIOLOGY
Kindler syndrome is caused by loss-of-function 
mutations in the kindlin-1 gene (FERMT1) causing the 
defective expression of the fermitin family homologue 1 
(kindlin-1), a component of cell adhesive focal contacts. 

CLINICAL DERMATOLOGICAL PRESENTATION
The hallmark of Kindler syndrome is congenital bliste-
ring and photosensitivity, combined with progressive 
poikiloderma and diffuse cutaneous atrophy.

Major criterion
Acral blistering in infancy and childhood.
Progressive poikiloderma.

Skin atrophy.
Abnormal photosensitivity.
Gingival fragility and/ or swelling.

Minor criterion 
Syndactyly.

Mucosal involvement
Urethral, anal, esophageal,
Laryngeal stenosis

Associated findings 
Nail dystrophy.
Ectropion of the lower lid.
Palmoplantar keratoderma.
Pseudoainhum.
Leucokeratosis of the lips.
Squamous cell carcinoma and early actinic keratoses.
Anhidrosis/hypohidrosis.
Skeletal abnormalities.
Poor dentition/dental caries/periodontitis.

EXTRACUTANEOUS SIGNS
See above.

HISTOPATHOLOGY
Non-specific features of poikiloderma. The epidermis is 
flattened and atrophic, edema is present at the der-
moepidermal junction, and the basal layer shows focal 
vacuolization with basal cell degeneration.
Other histologic features include a prominence of der-
mal capillaries, pigmentary incontinence, and, possibly, 
perivascular lymphocytic infiltrate.

DIFFERENTIAL DIAGNOSIS
• Bloom syndrome (congenital telangiectatic erythema).
• Cockayne syndrome.
• Dyskeratosis congenita.
• Epidermolysis bullosa.
• Erythrokeratodermia variabilis.
• Rothmund-Thomson syndrome.
• Xeroderma pigmentosum.

TREATMENT
Mainly symptomatic and preventative in nature. 
Patients should be advised to avoid trauma, which helps 
prevent blister formation. Sun avoidance and photo 
protection may prevent or slow the progression of 
poikiloderma. 

KEY REFERENCES
•  Arita K, Wessagowit V, Inamadar AC, Palit A, Fassihi H, 

Lai-Cheong JE, Pourreyron C, South AP, McGrath JA. 
Unusual molecular findings in Kindler syndrome. Br J 
Dermatol. 2007;157:1252-6.

•  Ussar S, Moser M, Widmaier M, Rognoni E, Harrer C, 
et al. Loss of kindlin-1 causes skin atrophy and lethal 
neonatal intestinal epithelial dysfunction. PLoS Genet. 
2008;4:e1000289.

•  Ashton GH. Kindler syndrome. Clin Exp Dermatol. 
2004;29:116-21.

Kindler syndrome. Note the marked poikiloderma, dental 
abnormalities and the mild ectropion of the lower lid (coll. 
Arun C Inamadar).
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RETICULATED ACROPIGMENTATION OF DOHI
Arun Inamadar

Close-up of hypopigmented macules in a patient with reticulated 
acropigmentation of Dohi (coll. Arun C Inamadar).

Association of hyperpigmented and hypopigmented macules in the same patient 
(coll. Arun C Inamadar).

Hypopigmented pinpoint macules on the feet of a patient with reticulated acropig-
mentation of Dohi (coll. Arun C Inamadar).

OMIM: #127400

SYNONYMS
Dyschromatosis symmetrica hereditaria; symmetric 
dyschromatosis of the extremities.

GENETICS
Autosomal dominant pattern of inheritance but rare 
cases with autosomal recessive pattern have been 
reported.
Caused by mutation in the DSRAD gene (ADAR; 146920) 
on chromosome 1q21.

MOUSE MODEL
None.

EPIDEMIOLOGY
Rare. Most cases have been reported in the Japanese 
population with only very few reports in Europe and 
Asia.
Usually seen in the first and second decade of life. 

PATHOPHYSIOLOGY
The cause and pathogenesis of reticulated acropigmen-
tation of Dohi (RAD) have not been defined. Studies in-
dicate various mutations in the RNA-specific adenosine-
deaminase gene to be associated with this disorder.

CLINICAL DERMATOLOGICAL PRESENTATION
Hyperpigmented and hypopigmented pinpoint or pea-
sized macules.
Lesions usually appear in infancy or early childhood.
Localization: dorsa of the hands and feet, and occasio-
nally on the arms and legs.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Histological features include filiform elongation of rete 
ridges involving the follicular infundibulum. 
Hyperpigmented macules: melanocyte proliferation 
with increased melanin contained within melanocytes 
and basal keratinocytes. Melanin incontinence is rare.

Hypopigmented macules: low density of DOPA-positive 
melanocytes.

DIFFERENTIAL DIAGNOSIS
• Reticulate acropigmentation of Kitamura.
• Dowling-Degos disease.
• Dyschromatosis universalis hereditaria.
• Mild form of xeroderma pigmentosum.

TREATMENT
Q-switched laser can be proposed on the hyperpig-
mented lesions.

KEY REFERENCES
•  Muller CSL, Tremezaygue L, Pfohler C, Vogt T. The 

spectrum of reticulate pigment disorders of the skin 
revisited. Europ. J. Derm. 2012;22:596-604.

•  Alfadley A, Ajlan AA, Hainau B, Pedersen K-T, Al Hoqail I.  
Reticulate acropigmentation of Dohi: a case report 
of autosomal recessive inheritance. J Am Acad Derm. 
2000;43:113-7. 
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RETICULATED ACROPIGMENTATION OF 
KITAMURA

OMIM: #179850

GENETICS
Autosomal dominant inheritance with mutations in the 
ADAM10 gene (15q21.3).

EPIDEMIOLOGY
Rare condition with both sexes affected.

PATHOPHYSIOLOGY
Reticulate acropigmentation of Kitamura was conside-
red as a phenotypic variant of Dowling-Degos disease 
due to the loss of function in the KRT5 gene. However, 
a recent study has demonstrated that mutations in the 
ADAM10 gene are responsible for reticulate acropig-
mentation of Kitamura.
ADAM10 encodes for a zinc metalloprotease, a disin-
tegrin and a metalloprotease domain-containing 
protein 10. It is known to be involved in the ectodomain 
shedding of various substrates in the skin.

CLINICAL DERMATOLOGICAL PRESENTATION
Angular and sharply demarcated brown macules. A 

slight depression is noted.
Asymptomatic.

Onset during the first decade of life. With age, the ma-
cules increase in number and progressively coalesce to 
form a reticulate pattern. 
Localization: extremities (dorsum of the hands and 
feet) then spreading to the limbs, neck, upper trunk, 
lower face.  
Flexures may be involved but palms and soles are 
usually spared.
Small puts on palms and soles.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased number of melanocytes in the basal layers of 
the epidermis and increase of melanin within keratino-
cytes.
Epidermal atrophy and elongation of the rete ridges.
The dermis is normal.

DIFFERENTIAL DIAGNOSIS
• Acropigmentation of Dohi.
• Dermatopathia pigmentosa reticularis.
• Dermatopathia universalis hereditaria.
• Dowling-Degos disease.

TREATMENT
Genetic counseling.
Conflicting results have been reported with 20% azelaic 
acid. A success was recently reported with a Q-switched 
laser approach.

KEY REFERENCES
•  Kono M, Sugiura K, Suganuma M, et al. Whole-exome 

sequencing identifies ADAM10 mutations as a cause 
of reticulate acropigmentation of Kitamura, a clinical 
entity distinct from Dowling-Degos disease. Hum Mol 
Genet. 2013;22:3524-33.

•  Fahad AS, Al Shahwan H, Bin Dayel S. Treatment of 
reticulated acropigmentation of Kitamura with Q-swit-
ched alexandrite laser. Int J Dermatol. 2011;50:1150-2.

Angular and sharply demarcated brown macules of the 
dorsum of the hands and feet (coll. Arun C Inamadar).

Spreading of the hyperpigmented macules on the 
arm (coll. Arun C Inamadar).

Multiple small pits on palms in a patient with reticulated 
acropigmentation of kitamura (coll. Arun C Inamadar).

Close-up on the hyperpigmented macules of the arm. 
Note the characteristic slight depression (coll. Arun C 
Inamadar).

Multiple small hyperpigmented macules of the dorsum 
of the hands in a patient with reticulated acropigmenta-
tion of kitamura (coll. Arun C Inamadar).
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ROTHMUND-THOMSON SYNDROME
Arun Inamadar

OMIM: #268400

GENETICS
Rothmund-Thomson syndrome (RTS) is caused by a 
compound heterozygous mutation in the DNA helicase 
gene RECQL4 (603780) on chromosome 8q24.3.

MOUSE MODEL
Recql4-mutant mouse model.

EPIDEMIOLOGY
The prevalence is unknown, but around 300 cases have 
been reported so far.
Depending on severity a female predominance (1.4:1), 
and a male predominance (2:1) have been reported. 

PATHOPHYSIOLOGY
A strong correlation appears to exist between the pre-
sence of truncating, loss-of-function mutations of the 
RECQL4 gene and the development of skeletal abnor-
malities and osteosarcoma.
RTS2 is caused by homozygous or compound hetero-
zygous mutations in the RECQL4 helicase gene (8q24.3; 
detected in 60 to 65% of RTS patients), whereas the 
etiology in RTS1 remains unknown.

CLINICAL DERMATOLOGICAL PRESENTATION
The main clinical sign is poikiloderma:
• Skin atrophy.
•  Pigmentary changes (with hyper- and hypopigmenta-

tion).
• Telangiectasias.

Photosensitivity in one-third of cases.
The clinical lesions usually begin in early infancy by 
erythematous patches or edematous plaques, some-
times associated with bullous lesions. 
Localization: the face and especially the cheeks are 
usually involved first, then the lesions involve the extre-
mities and the buttocks.

EXTRACUTANEOUS SIGNS
Juvenile cataract, saddle nose, congenital bone defects, 
disturbances of hair growth, and hypogonadism. 
Extra-cutaneous manifestations are clinically heteroge-
neous. 
There is an increased risk of osteosarcoma in childhood 
and cutaneous squamous cell carcinoma later in life.
Gastrointestinal (chronic emesis and diarrhea), respira-
tory, and benign and malignant hematological manifes-
tations (anemia, neutropenia and myelodysplasia), as well 
as hypogonadism and osteopenia, have been reported in 
some patients.
Two forms of RTS are individualized:
• Type 1: poikiloderma without osteosarcoma.
•  Type 2: poikiloderma with an increased risk of osteosar-

coma and deleterious mutations in the RECQL4 gene.

HISTOPATHOLOGY
Flattened, atrophic epidermis with derma-epidermal 
junction edema and dermal vasodilatation, possibly 
with a perivascular lymphocytic infiltrate.
Adult skin in exposed areas reveals patchy Bowenoid 
dyskeratosis in the epidermis and fragmented dermal 
elastic tissue.

DIFFERENTIAL DIAGNOSIS
• Other causes of childhood poikilodermas.
• Bloom syndrome.
• Dyskeratosis congenita.
• Erythropoietic protoporphyria.
• Acute lupus erythematosus.

TREATMENT
Strict photoprotection of the skin is required. 
Retinoids have been somewhat successful in treating 
the hyperkeratotic lesions.
Pulsed dye laser may be proposed for treating the telan-
giectatic lesions.
Annual ophthalmic examinations and a radiological sur-
vey in case of bone pain, limping or fractures (indicators 
of osteosarcoma). 

KEY REFERENCES
•  Larizza L, Roversi G, Verloes A. Clinical utility gene card 

for: Rothmund-Thomson syndrome. Eur J Hum Genet. 
2012;21.

•  Vennos EM, Collins M, James WD. Rothmund-Thomson 
syndrome: review of the world literature. J Am Acad 
Dermatol. 1992;27:750-62.

•  Wang LL, Levy ML, Lewis RA, et al. Clinical manifesta-
tions in a cohort of 41 Rothmund-Thomson syndrome 
patients. Am J Med Genet. 2001;102:11-17.

Rothmund-Thomson syndrome in a young child. Despite the young age, the erythe-
ma is already associated with poikiloderma, with hyper- and hypopigmented macules, 
skin atrophy with erosions and telangiectasias (coll. Arun C Inamadar).
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GENETIC HYPERMELANOSIS

Lentiginosis



87

BANNAYAN-RILEY-RUVALCABA SYNDROME
Hee Young Kang

OMIM: #153480

GENETICS
Autosomal dominant inheritance with mutations in the 
PTEN (10q23.3).

MOUSE MODEL
PtenM3M4 missense mutant mice.

EPIDEMIOLOGY
Rare autosomal dominant disorder.
Genital lentigines occur in childhood.

PATHOPHYSIOLOGY
The functional loss of PTEN, a dual specific phosphatase 
results in disorganization of cellular growth and death.

CLINICAL DERMATOLOGICAL PRESENTATION
Genital lentiginosis.
Include vascular and lipomatous harmatomas (lipoma or 
hemangiomas), facial verrucae-like or acanthosis nigri-
cans-like lesions, and multiple flexural acrochordons. 

EXTRACUTANEOUS SIGNS
Macrocephaly.
Intestinal polyposis.
Developmental delay.

HISTOPATHOLOGY
Same as lentigo simplex.

DIFFERENTIAL DIAGNOSIS
• Peutz-Jeghers syndrome.
• Cowden syndrome (multiple harmatoma syndrome).

TREATMENT
Q-switched laser or IPL can be proposed for the pig-
mented lesions.

KEY REFERENCES
•  Shah KR, Boland CR, Patel M, Thrash B, Menter A. Cuta-

neous manifestations of gastrointestinal disease: part I.  
J Am Acad Dermatol. 2013;68:189.e1-21.

•  Erkek E, Hizel S, Sanlý C, Erkek AB, Tombakoglu M, 
Bozdogan O, Ulkatan S, Akarsu C. Clinical and histo-
pathological findings in Bannayan-Riley-Ruvalcaba 
syndrome. J Am Acad Dermatol. 2005;53:639-43.

Genital lentigines of Bannayan-Riley-Ruvalcaba syndrome.

Genital lentigines in a child with Bannayan-Riley-Ruvalcaba syndrome.



CARNEY COMPLEX
Hee Young Kang

OMIM: #160980

GENETICS
Autosomal dominant mutation in the PRKAR1A gene 
(17p22-24, CNC1).
The CNC2 locus on 2p16 has also been reported. 

MOUSE MODEL
Prkar1a knockout mice.

EPIDEMIOLOGY
Rare autosomal dominant multiple endocrine neoplasia  
syndrome.
70% are familial cases.

PATHOPHYSIOLOGY
PRKAR1A haplo insufficiency leads to excess cellular 
cAMP signaling in affected tissues including melanocy-
tic, mesenchymal, adrenocortical and pituitary tissues.

CLINICAL DERMATOLOGICAL PRESENTATION
Multiple mucocutaneous lentigines.
Also include blue nevi, cutaneous myxomas, or café-au-
lait spots.

EXTRACUTANEOUS SIGNS
Cardiac myxomas.
Endocrine tumor (m/c: primary pigmented nodular 
adrenocortical disease).

HISTOPATHOLOGY
Same as lentigo simplex.

DIFFERENTIAL DIAGNOSIS
• Multiple endocrine neoplasia.
• Peutz-Jeghers syndrome.
• LEOPARD syndrome.

TREATMENT
Q-switched laser or IPL can be proposed for the pig-
mented lesions.
Simple excision for cutaneous myxomas.

KEY REFERENCES
•  Rothenbuhler A, Stratakis CA. Clinical and molecular 

genetics of Carney complex. Best Pract Res Clin Endo-
crinol Metab. 2010;24:389-99.

•  Mateus C, Palangié A, Franck N, Groussin L, Bertagna 
X, Avril MF, Bertherat J, Dupin N. Heterogeneity of skin 
manifestations in patients with Carney complex. J Am 
Acad Dermatol. 2008;59:801-10. 

Multiple lentigines in a young woman with Carney complex.

Close-up of the lentigines of the lips.

Carney complex in a fair skinned woman. The presentation may be misleading and looks 
like ephelides but the presence of lesions on mucosa allows the diagnosis of lentiginosis. 
Note the cutaneous myxomas on the cheeks.
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CARNEY COMPLEX
Hee Young Kang

Palmar lentigines in a patient with Carney complex. Carney complex with only few lentigines.

Multiple lentigines and cutaneous myxomas in Carney complex. Close-up of cutaneous myxoma.
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CENTROFACIAL LENTIGINES
Hee Young Kang

OMIM: #151000

GENETICS
Unknown.

MOUSE MODEL
None.

EPIDEMIOLOGY
Rare autosomal dominant disorder.
Lentigines appear in the first year of life. 
Skeletal and other dysraphic anomalies are discovered 
at birth.

PATHOPHYSIOLOGY
Unknown.
Syphilis-induced mutation hypothesis.

CLINICAL DERMATOLOGICAL PRESENTATION
Butterfly pattern of numerous lentigines on the nose 
and cheeks.

EXTRACUTANEOUS SIGNS
Skeletal and dysraphic anomalies such as broad 
forehead or chicken chest.
Neuropsychiatric disorder such as seizures or mental 
retardation.

HISTOPATHOLOGY
Consistent with lentigo simplex.

DIFFERENTIAL DIAGNOSIS
• Carney complex.
• LEOPARD syndrome.

TREATMENT
Q-switched laser or IPL can be proposed for lentigines.

KEY REFERENCES
•  Nordlund JJ, Boissy RE, Hearing VJ, King R, Oetting W,  

Ortonne JP. The pigmentary system, 2nd ed. Wiley-
Blackwell, 2006;837-41.

Butterfly pattern of lentigines on the nose and cheeks in a woman with centrofacial lentiginosis (coll. Arun C Inamadar).
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EPIDEMIOLOGY
Rare.
Familial occurrence is scarcely reported.
Generally occur in adolescents and young adults.
Iatrogenic eruptive lentiginosis have been reported with 
a wide range of drugs, including azathioprine, inflixi-
mab, prednisolone, cancer chemotherapy drugs, alefa-
cept, etanercept, 6-mercaptopurine, and methotrexate.
Generalized or acral eruptive lentiginosis have also been 
reported.

PATHOPHYSIOLOGY
Unclear.
Diminished immune surveillance in the skin may play a 
role in pathogenesis of these lesions.
Chemotherapy or medical immunosuppression may 
lead to rapid proliferation of melanocytes in genetically 
predisposed individuals.

CLINICAL DERMATOLOGICAL PRESENTATION
Widespread occurrence of several hundred lentigines 
on the face, trunk and extremities. 
Develop rapidly over the course of a few months to 
years.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Consistent with lentigo simplex.
 
DIFFERENTIAL DIAGNOSIS
• Isolated generalized lentigines.
• PUVA lentigines.
•  Patterned lentigines with associated somatic abnorma-

lities such as LEOPARD syndrome and Carney complex.

TREATMENT
Q-switched laser or IPL can be proposed.

KEY REFERENCES
•  De D, Dogra S, Kanwar AJ, Saikia UN. Generalized erup-

tive lentiginosis induced by chemotherapy. Clin Exp 
Dermatol. 2010;35:e113-5.

•  Na JI, Park KC, Youn SW. Familial eruptive lentiginosis.  
J Am Acad Dermatol. 2006;55:S38-40.

Paraneoplastic eruptive acral lentiginosis. The occurrence of the lentigines allowed the diagnosis of a gastrointestinal stroma tumor (GIST).

ERUPTIVE LENTIGINOSIS
Hee Young Kang
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EPIDEMIOLOGY
Rare.
Some familial cases inherited in an autosomal dominant 
fashion.
Usually present at birth or in early childhood.

PATHOPHYSIOLOGY
Unknown.
One familial case showed linkage to a locus on 4q21.1-
q22.3.

CLINICAL DERMATOLOGICAL PRESENTATION
Numerous lentigines are scattered over the body invol-
ving face, trunk, and extremities. 

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased number of melanocytes with increase in 
melanin pigment, consistent with lentigo simplex.
 
DIFFERENTIAL DIAGNOSIS 
• Eruptive lentiginosis.
•  Patterned lentigines with associated somatic abnorma-

lities such as LEOPARD syndrome and Carney complex. 

TREATMENT
Q-switched laser or IPL can be proposed.

KEY REFERENCES
•  Chong WS, Klanwarin W, Giam YC. Generalized lenti-

ginosis in two children lacking systemic associations: 
case report and review of the literature. Pediatr Derma-
tol. 2004;21:139-45.

•  Xing Q, Chen X, Wang M, et al. A locus for familial 
generalized lentiginosis without systemic involve-
ment maps to chromosome 4q21.1-q22.3. Hum Genet. 
2005;117:154-9.

ISOLATED GENERALIZED LENTIGINES
Hee Young Kang

INHERITED PATTERNED LENTIGINOSIS 
IN BLACK PATIENTS 
Hee Young Kang

OMIM: #151001

GENETICS
Autosomal dominant.

MOUSE MODEL
None.

EPIDEMIOLOGY
Described in less than 20 patients between the ages 
of 25 and 52 years with onset during infancy or early 
childhood.

PATHOPHYSIOLOGY
Unknown.

CLINICAL DERMATOLOGICAL PRESENTATION
Small, discrete hyperpigmented macules on face, lip,  

extremity, buttock, and palmoplantar area.
No mucosal surfaces involved.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Basal hyperpigmentation with slight rete ridge elonga-
tion, no melanocytic hyperplasia.

DIFFERENTIAL DIAGNOSIS
•  Isolated generalized lentiginosis (it is possible that 

inherited patterned lentiginosis in Black patients is the 
same entity with isolated generalized lentiginosis).

• Eruptive lentiginosis.
•  Patterned lentigines with associated somatic abnorma-

lities such as LEOPARD syndrome and Carney complex. 

TREATMENT
Q-switched laser or IPL can be proposed.

KEY REFERENCES
•  O’Neill JF, James WD. Inherited patterned lentiginosis 

in blacks. Arch Derm. 1989;125:1231-5.
•  Gach JE, James MP. Laser treatment of lentiginosis in an 

Afro-Caribbean. J R Soc Med. 2001;94:240-1.



ISOLATED GENERALIZED LENTIGINES
Hee Young Kang

Acral lentiginosis in the same patient.

Isolated generalized lentigines in a Caribbean patient. His father and uncle 
were also affected.

Multiple lentigines on the thighs.
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LAUGIER DISEASE
Hee Young Kang

SYNONYMS
Laugier-Hunziker syndrome.

EPIDEMIOLOGY
Rare acquired mucocutaneous pigmentation.
Predominates among middle-aged adults.
 
PATHOPHYSIOLOGY
Unknown. Only one familial case has been described.

CLINICAL DERMATOLOGICAL PRESENTATION
Dark brown to gray macules. 
Localization: commonly on the lips and oral mucosa. 
About half of patients have melanonychias.

EXTRACUTANEOUS SIGNS
No systemic features or malignant predisposition.
 
HISTOPATHOLOGY
Increased basal pigmentation with melanophages.
The melanocyte count is relatively normal or slightly 
increased.
 
DIFFERENTIAL DIAGNOSIS
• Peutz-Jeghers syndrome.
•  Mucocutaneous pigmentation secondary to extrinsic  

conditions.

TREATMENT
Q-switched laser or IPL can be proposed.

KEY REFERENCES
•  Rangwala S, Doherty CB, Katta R. Laugier-Hunziker 

syndrome: A case report and review of the literature. 
Dermatol Online J. 2010;16:9.

Laugier disease (coll. R. Baran). Lentigines on the lips in a patient with Laugier disease.

Oral mucosal lentigines in the same patient.Laugier disease.
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LAUGIER DISEASE
Hee Young Kang

Multiple melanonychias in a woman with Laugier disease

Melanonychias in Laugier disease (coll. R. Baran).

Acral lentigines in Laugier disease (coll. R. Baran).

Vulvar involvement in Laugier disease (coll. R. Baran).
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LENTIGO SENILIS ET ACTINICUS
Hee Young Kang
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SYNONYMS
Senile lentigines, solar lentigines.

EPIDEMIOLOGY
One of the most common hyper-pigmentary disorders 
in middle-aged and older persons. 
Increase in prevalence and number with age (so called 
senile lentigines).
More abundant in fair-skinned individuals and upon 
high exposure to sunlight (so called solar lentigines) or 
to tanning devices (also see PUVA lentigines).

PATHOPHYSIOLOGY
May be the result of dysfunction of melanocytes and 
keratinocytes induced by UV irradiation.
The roles of several cytokines including endothelin-1, 
stem cell factor or keratinocyte growth factor secreted 
by keratinocytes or fibroblasts were suggested. 
The genetic basis (FGFR3 mutation) was recently shown 

and suggested the possible relationship between senile 
lentigines and adenoid seborrheic keratosis.

CLINICAL DERMATOLOGICAL PRESENTATION
Light to dark brown or black macules.
The diameters range from less than 1 mm to a few 
centimeters. 
Localization: sun-exposed skin, commonly on the face 
and dorsum of hand.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased epidermal pigmentation associated with 
increased or normal number of melanocytes and elonga-
ted rete ridges. Solar elastosis is commonly observed. In 
case of facial lentgio, the flattened epidermis rather than 
lentiginous epidermal hyperplasia could be observed. 

DIFFERENTIAL DIAGNOSIS 
• Lentigo simplex.
• Flat seborrheic keratosis.
• Junctional melanocytic nevus.
• Actinic keratosis.
• Lentigo maligna.

TREATMENT
Solar lentigo is relatively well treated with IPL or Q-swit-
ched laser.

KEY REFERENCES
•  Lin CB, Hu Y, Rossetti D, Chen N, David C, Slominski 

A, Seiberg M. Immuno-histochemical evaluation of 
solar lentigines: The association of KGF/KGFR and 
other factors with lesion development. J Dermatol Sci. 
2010;59:91-7.

A. Actinic lentigines of the face.

Actinic lentigines of the face.

Actinic lentigines of the dorsum of the hand.

B. Clinical aspect after one session of alexandrite Q-swit-
ched laser.

Close-up of actinic lentigines of the dorsum of the hand.



LENTIGO SIMPLEX
Hee Young Kang
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EPIDEMIOLOGY
Not so uncommon.
Most frequently arises in childhood but it may appear at 
any age. 
Mucosal and nail lentigines are more common in darker 
skin types.

PATHOPHYSIOLOGY
Still unclear but may be the result of aberrant mela-
nogenesis and melanocyte dysfunction.
The presence of lentigines in association with the 
diverse somatic abnormalities suggests developmental 
neural crest disorders influenced by genetic factors.

CLINICAL DERMATOLOGICAL PRESENTATION
Light to dark brown macules.
The diameters range from less than 1 mm to a few 
centimeters.
Localization: anywhere on the skin, nails and mucous 
membranes (so called mucosal melanotic macules or 

mucosal lentigines, also see Laugier-Hunziker disease 
and Peutz-Jeghers syndrome).
Distribution: isolated, multiple, segmental (see partial 
unilateral lentiginosis), generalized (see isolated genera-
lized lentiginosis, and inherited patterned lentiginosis in 
Black people), or eruptive (see eruptive lentiginosis).

EXTRACUTANEOUS SIGNS
None in the vast majority of cases but multiple lenti-
gines can be associated with diverse somatic abnorma-
lities (see Peutz-Jeghers syndrome, LEOPARD syndrome, 
Carney complex, Bannayan-Riley-Ruvalcaba syndrome, 
and centrofacial lentigines).

HISTOPATHOLOGY
Epidermal hyperpigmentation associated with a lentigi-
nous melanocytic proliferation.
In cases with mucosal and nail macules, the melanocyte 
count is relatively normal or slightly increased. 

DIFFERENTIAL DIAGNOSIS
• Freckles.
• Lentigo senilis et actinicus.
• Junctional melanocytic nevus. 

TREATMENT
Q-switched laser or IPL can be proposed.

KEY REFERENCES
•  Goldsmith LA, Katz SI, Gilchrest BA, Paller AS, Leffell DJ, 

Wolff K. Fitzpatrick’s dermatology in general medicine, 
8th ed. McGraw-Hill. 2012;1377-1410.

•  Nordlund JJ, Boissy RE, Hearing VJ, King R, Oetting W, 
Ortonne JP. The pigmentary system, 2nd ed. Wiley-
Blackwell, 2006;824-1162.

Lentigo simplex on the dorsum of the forearm.

Multiple lentigines simplex of the back.



LEOPARD SYNDROME
Hee Young Kang
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OMIM: #151100

GENETICS
Heterozygous missense mutation in the PTPN11 gene 
(12q24.1).

MOUSE MODEL
MSC-lineage-specific SHP-2 knockout (MSC SHP-2 KO) 
mice.

EPIDEMIOLOGY
Rare autosomal dominant disorder. 
The lentigines appear at or shortly after birth and 
increase in number with age until puberty or adulthood.

PATHOPHYSIOLOGY
PTPN11 (protein tyrosine phosphatase, non-receptor 
type 11), RAF1 and BRAF are the genes known to be 
associated with LEOPARD syndrome.

PTPN11 mutations are the most frequently found.

CLINICAL DERMATOLOGICAL PRESENTATION
Multiple lentigines (L) distributed over the body except 
mucous membrane.
Café-au-lait spots also can be observed.

EXTRACUTANEOUS SIGNS
EKG abnormalities (E): structural cardiac anomalies.
Ocular hypertelorism (O): facial dysmorphism and skele-
tal anomalies.
Pulmonary stenosis (P).
Abnormalities of genitalia (A): genital hypoplasia in 
males, hypoplastic ovary in females.
Retardation of growth (R).
Deafness, sensorineural (D).

HISTOPATHOLOGY
Same as lentigo simplex, nevus nests in some larger 
macules. 

DIFFERENTIAL DIAGNOSIS
• Carney complex. 
• Centrofacial lentiginosis.

TREATMENT
Q-switched laser or IPL can be proposed for the treat-
ment of lentigines.

KEY REFERENCES
•  Martínez-Quintana E, Rodríguez-González F. LEOPARD 

syndrome: clinical features and gene mutations. Mol 
Syndromol. 2012;3:145-57.

Close-up of lentigines of LEOPARD syndrome.

Palmar lentigines in LEOPARD syndrome.

Multiple lentigines in an adult woman with LEOPARD syndrome.



LEOPARD SYNDROME
Hee Young Kang
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Café-au-lait macule associated with multiple lentigines on the lower limbs of a patient with LEOPARD syndrome.

Multiple lentigines on the trunk and the face of a child with LEOPARD syndrome. Multiple lentigines and nevus spilus in a patient with LEOPARD syndrome.



PARTIAL UNILATERAL LENTIGINOSIS 
(AGMINATED LENTIGINES) 
Hee Young Kang
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SYNONYMS
Agminated lentigines, segmental lentiginosis, or zosteri-
form lentiginosis.

EPIDEMIOLOGY
Not so common pigmentary disorder.
Appears during early childhood.
 
PATHOPHYSIOLOGY
Cutaneous mosaicism has been suggested.
Partial unilateral lentigines (PUL) is thought by some to 
represent a mosaic manifestation of neurofibromatosis 
type 1.

CLINICAL DERMATOLOGICAL PRESENTATION
Multiple lentigines that are grouped within an area of 
normal skin, often in a segmental pattern with a sharp 
demarcation at the midline.
Localization: anywhere on the body, including the face, 
neck, trunk, and extremities.

EXTRACUTANEOUS SIGNS
PUL can be a part of a spectrum of segmental neurofi-
bromatosis type I.

HISTOPATHOLOGY
Epidermal hyperpigmentation associated with a lentigi-
nous melanocytic proliferation.
 

DIFFERENTIAL DIAGNOSIS
•  Speckled lentiginous nevus.

TREATMENT
Q-switched laser or IPL can be proposed.

KEY REFERENCES
•  Kim EH, Kang HY. Partial unilateral lentiginosis with 

ocular involvment Eur J Dermatol. 2006;16:582-3.
•  Chen W, Fan PC, Happle R. Partial unilateral lentiginosis 

with ipsilateral Lisch nodules and axillary freckling. 
Dermatol. 2004;209:321-4.

Partial unilateral lentigines of the right side of the neck. Note the sharp demarcation at 
the midline.

Partial unilateral lentigines (PUL) affecting the neck and upper trunk. Note the café-au-
lait spots supporting the fact that PUL can be a part of spectrum of neurofibromatosis 
type I.

Partial unilateral lentigines of the right side of the forehead. Note the normal color of 
the skin beyond the lentigines.

Partial unilateral lentigines of the right side of the face.



PEUTZ-JEGHERS SYNDROME
Hee Young Kang
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OMIM: #175200

GENETICS
Autosomal dominant inheritance with mutations in the 
STK11 (LKB1) (19p13.3).

MOUSE MODEL
LKB1 knockout mouse.

EPIDEMIOLOGY
Rare autosomal dominant disorder.
The mucocutaneous pigmentation usually develops in 
early childhood. 

PATHOPHYSIOLOGY
LKB1 gene, which encodes a serine/threonine kinase 
acts as a tumor suppressor. 

CLINICAL DERMATOLOGICAL PRESENTATION
Dark brown to gray macules. 
Localization: commonly seen on the labial mucosa, lips, 
palate, and tongue, but also in other areas including the 
hand/ feet and perianal region.

EXTRACUTANEOUS SIGNS
Gastrointestinal polyposis that develops in early adoles-
cence.
Increased risk of viceral malignancy including small 
intestinal and colorectal adenocarcinomas.

HISTOPATHOLOGY
Increased epidermal hyperpigmentation with melano-
phages. 
The melanocyte count is relatively normal or slightly 
increased. 

DIFFERENTIAL DIAGNOSIS
• Laugier disease.
• Bannayan-Riley-Ruvalcaba syndrome.
• Carney complex.

TREATMENT
Q-switched laser or IPL can be proposed for the pig-
mented lesions.

KEY REFERENCE
•  Shah KR, Boland CR, Patel M, Thrash B, Menter A. Cuta-

neous manifestations of gastrointestinal disease: part I. 
J Am Acad Dermatol. 2013;68:189.e1-21.

Discrete labial and mucosal lentigines in Peutz-Jeghers syndrome.

Peutz-Jeghers syndrome with dark spots of the lip, longitudinal melanonychia and small 
dark spots of the pulp (coll. Robert Baran).

Multiple mucosal lentigines in Peutz-Jeghers syndrome.

Labial lentigines in Peutz-Jeghers syndrome.



PUVA LENTIGINES
Hee Young Kang
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EPIDEMIOLOGY
Commonly develops in individuals undergoing long-
term psoralen + UVA chemotherapy or in those who had 
received high cummulative UVA doses.

PATHOPHYSIOLOGY
UV exposure is associated with melanocytic activation 
and proliferation. The T1799A BRAF mutation was 
suggested. 

CLINICAL DERMATOLOGICAL PRESENTATION
Pigmented macules occurring on UVA-exposed body sites.

EXTRACUTANEOUS SIGNS
None

HISTOPATHOLOGY
Similar to solar lentigines, but often exhibit mild cytolo-
gic atypia.

DIFFERENTIAL DIAGNOSIS 
• Solar lentigines.
• Pigmented seborrheic keratosis.
• Junctional melanocytic nevus.

TREATMENT
Discontinuation of PUVA treatment.
Q-switched laser or IPL can be proposed. 

KEY REFERENCES
•  Nordlund JJ, Boissy RE, Hearing VJ, King R, Oetting W, 

Ortonne JP. The pigmentary system, 2nd ed. Wiley-
Blackwell, 2006;829-37.

•  Lassacher A, Worda M, Kaddu S, et al. T1799A BRAF 
mutation is common in PUVA lentigines. J Invest Der-
matol. 2006;126:1915-7.

Close-up of PUVA lentigines.

PUVA lentigines in a patient who received PUVA for treating a vitiligo. 
Note the lentigines that occurred also in the depigmented lesional skin of 
vitiligo.

PUVA lentigines.

Generalized PUVA lentigines in a woman who received more than 400 
sessions of PUVA for treating a psoriasis.



GENETIC HYPERMELANOSIS

Syndromes associated with café-au-lait spots
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LEGIUS SYNDROME

OMIM: #611431

SYNONYMS
Familial multiple café-au-lait spots.

GENETICS
Autosomal dominant inheritance with mutations in the 
SPRED1 gene (15q13.2).

EPIDEMIOLOGY
The syndrome has been recently individualized. Less 
than 200 individuals have been reported so far.

PATHOPHYSIOLOGY
Several mutations in SPRED1 gene have been reported. 
The protein coded by this gene is involved the mitogen-
activated protein kinase (MAPK) pathway.
The phenotype is not constant as 1 to 2% of patients 
with neurofibromatosis type 1 (NF1) have mutations in 
the SPRED1 gene.

CLINICAL DERMATOLOGICAL PRESENTATION
Multiple café-au-lait macules without neurofibromas or 
other tumor manifestations of NF1.
Axillary small café-au-lait macules (‘axillary freckling’) 
such as those observed in NF1 can be observed.
Lipomas are not uncommon.

EXTRACUTANEOUS SIGNS
Macrocephaly.
Developmental delays, learning disabilities and atten-
tion deficit hyperactivity disorder.
However, the cognitive phenotype in Legius syndrome 
appears to be less severe than that of NF1.

HISTOPATHOLOGY
The histology of the café-au-lait macules are similar 
than the one observed in NF1. Increased amount of 
melanin in the epidermis with an increased number of 
melanocytes in the darker spots are found. Macromela-
nosomes can be observed but they are not considered 
as pathognomonic anymore.

DIFFERENTIAL DIAGNOSIS
• NF1.

TREATMENT
Genetic counseling.
Occupational and/or pharmacologic therapy and/or 
individualized education have to be discussed if cogni-
tive problems are detected.

KEY REFERENCES
•  Brems H, Chmara M, Sahbatou M, et al. Germline loss-

of-function mutations in SPRED1 cause a neurofibro-
matosis 1-like phenotype. Nat Genet. 2007;39:1120-6.

•  Denayer E, Descheemaeker MJ, Stewart DR, et al. Ob-
servations on intelligence and behavior in 15 patients 
with Legius syndrome. Am J Med Genet C Semin Med 
Genet. 2011;157:123-8.

Multiple café-au-lait macules in Legius syndrome. Note the absence of neurofibromas (coll. Emmanuelle Bourrat).

Large café-au-lait spot associated with smaller ones in a patient with Legius syndrome (coll. Emmanuelle Bourrat).
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MCCUNE-ALBRIGHT SYNDROME
Christine Chiaverini

OMIM: #174800

GENETICS
Early embryonic postzygotic somatic activating muta-
tions in the GNAS1 gene (20q13.32) encoding for the 
cAMP-regulating protein, Gs alpha.

MOUSE MODEL
None.

EPIDEMIOLOGY
Rare disorder with an estimated prevalence of between 
1 in 100,000 and 1 in 1,000,000.

PATHOPHYSIOLOGY
Activating or gain-of-function GNAS1 mutations in the 
mosaic state yield a monoclonal population of mutated 
cells within variously affected tissues.
In melanocytes, activation of cAMP pathway increases 
the melanogenesis.  

CLINICAL DERMATOLOGICAL PRESENTATION
Large café-au-lait spots with irregular margins (coast of 
Maine).

Localization: all body sites can be affected but the nape 
of the neck and crease of the buttocks are commonly 
involved sites. Lesions can be limited predominantly to 
one side and stop sharply at the midline.

EXTRACUTANEOUS SIGNS
Fibrous dysplasia (FD) of bone involving single or mul-
tiple skeletal sites. 
Precocious puberty.
Scoliosis. 
Other hyperfunctioning endocrinopathies (hyperthyroi-
dism, growth hormone excess, Cushing syndrome, renal 
phosphate wasting).

HISTOPATHOLOGY
Increased amount of melanin in the epidermis with an 
increased number of melanocytes in the darker spots.

DIFFERENTIAL DIAGNOSIS
• Non-syndromic café-au-lait macules.
•  Neurofibromatosis (smaller café-au-lait spots, more 

regular like coast of California and more uniformly 
distributed).

• Legius syndrome.

TREATMENT
Treatment is dictated by the tissues affected, and the 
extent to which they are affected. 
Some forms of surgical interventions may be indicated 
for treatment of craniofacial and skeletal abnormalities 
associated with FD as well as in the management of 
MAS-associated endocrinopathies and malignancies. 
Bisphosphonates are frequently used in the treatment 
of FD. 
Treatment of all endocrinopathies is required. 

KEY REFERENCES
•  Dumitrescu CE, Collins MT. McCune-Albright syndrome. 

Orphanet J Rare Dis. 2008;3:12. 
•  Schwindinger WF, Francomano CA, Levine MA. Identi-

fication of a mutation in the gene encoding the alpha 
subunit of the stimulatory G protein of adenylyl cyclase 
in McCune-Albright syndrome. Proc Natl Acad Sci USA. 
1992;89:5152-6.

McCune-Albright syndrome affecting the nape of the neck and located predominantly to one side. McCune-Albright syndrome. Note that the lesions are 
located predominantly to one side of the body here.

Close-up of a café-au-lait macule of McCune-Albright syndrome. 
Note the irregular margins resembling the coast of Maine.



106

MCCUNE-ALBRIGHT SYNDROME
Christine Chiaverini

McCune-Albright syndrome affecting the nape of the neck. McCune-Albright syndrome. Note the irregular margins.

McCune-Albright syndrome.



NEUROFIBROMATOSIS 
Christine Chiaverini
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OMIM: #162200

GENETICS
Autosomal dominant inherited disorder due to muta-
tion in the neurofibromin gene (17q11.2).

MOUSE MODEL 
Heterozygous neurofibromin-knockout mouse (Nf1+/−) 
shows a deficit of learning and memory similar to 
humans with neurofibromatosis type 1 (NF1) but no 
pigmentary abnormality. The Dark skin 9 (Dsk9) mutant 
mouse was recovered during a dominant ENU mutage-
nesis screen. A mild hyperpigmentation of the glabrous 
skin is visible in adult Dsk9/+ animals.

EPIDEMIOLOGY
The worldwide incidence of NF1 is 1 in 2,500 to 1 in 
3,000 individuals.

PATHOPHYSIOLOGY
Little is known about how the loss of NF1 results in 
pigmentary defects in melanocytes. A loss of hetero-
zygosity has been found in TCL spots. Secretion of stem 
cell factor by fibroblasts and interaction of neurofibro-
min with various melanocytic proteins have both been 
hypothesized.

CLINICAL DERMATOLOGICAL PRESENTATION
Six or more café-au-lait spots, homogenous, larger than 

1.5 cm (0.5 cm before puberty), with regular margins 
(coast of California).
Axillary or groin small café-au-lait macules (wrongly 
named ‘axillary freckling’).
Subcutaneous, cutaneous and plexiform neurofibromas 
gliomas.
Other (nevus anemicus, xanthogranuloma).
Segmental or regional NF is diagnosed in individuals 
who have features of NF1 but restricted to one part of 
the body and whose parents are both unaffected.

EXTRACUTANEOUS SIGNS
Lisch nodules (iris hamartoma).
Optic pathway glioma.
Bone dysplasia.
Cognitive impairment (an IQ in the low average range, 
specific learning problems and behavioral difficulties).
Scoliosis.

HISTOPATHOLOGY
Increased amount of melanin in the epidermis with an 
increased number of melanocytes in the darker spots 
are found. Macromelanosomes can be observed but 
they are not considered as pathognomonic anymore.

DIFFERENTIAL DIAGNOSIS
• Legius syndrome.
• McCune-Albright syndrome.
• Noonan syndrome.

• Non-syndromic café-au-lait macules.

TREATMENT
No curative treatment is available. Life expectancy of 
NF1 patients is reduced by 8 years compared with the 
general population due to malignant peripheral nerve 
sheath tumors and vascular disease.
Treatment is symptomatic and can include surgery 
for symptomatic neurofibromas, progressive scoliosis 
and pseudoarthrosis. Children with learning problems 
require early intervention with learning support.
New targeted therapies could be interesting for non-
surgical NF1 tumors.

KEY REFERENCES
•  De Schepper S, Boucneau J, Lambert J, Messiaen L, 

Naeyaert JM. Pigment cell-related manifestations in 
neurofibromatosis type 1: an overview. Pigment Cell 
Res. 2005;18:13-24. 

•  Friedman JM. Neurofibromatosis 1. 1998 Oct 2 [Upda-
ted 2012 May 3]. In: Pagon RA, Adam MP, Ardinger HH, 
et al., editors. GeneReviews® [Internet]. Seattle (WA): 
University of Washington, Seattle; 1993-2014. Available 
from: http://www.ncbi.nlm.nih.gov/books/NBK1109

•  Ferrari F, Masurel A, Olivier-Faivre L, Vabres P. Juvenile 
xanthogranuloma and nevus anemicus in the dia-
gnosis of neurofibromatosis type 1. JAMA Dermatol. 
2014;150:42-6.

Lisch nodules.

Plexiform glioma in a patient with neurofibromatosis type 1. Segmental neurofibromatosis with a large café-au-lait spot with a regular border and subcutaneous 
gliomas.
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Discrete small café-au-lait macules in the axillary fold in a 
child. A good sign for early diagnosis of neurofibromato-
sis type 1.

Café-au-lait macules and numerous cutaneous gliomas 
in a patient with neurofibromatosis type 1.

Association of café-au-lait macules and cutaneous glio-
mas in a patient with neurofibromatosis type 1.

Nevus anemicus and café-au-lait spot in a patient with 
neurofibromatosis type 1.

Multiple small café-au-lait macules in the axillary fold, 
highly suggestive of the diagnosis of neurofibromatosis 
type 1.

Child with neurofibromatosis type 1. Note the scoliosis.

NEUROFIBROMATOSIS 
Christine Chiaverini

Segmental neurofibromatosis on the abdomen.Numerous café-au-lait macules and cutaneous gliomas 
on the back of a patient with neurofibromatosis type 1.

Segmental neurofibromatosis. Note the discrete café-au-
lait spot associated with the cutaneous gliomas.



GENETIC HYPERMELANOSIS

Localized hypermelanosis
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CONGENITAL MELANOTIC MACULES 
OF THE TONGUE

EPIDEMIOLOGY
Rare.

PATHOPHYSIOLOGY
Unknown.

CLINICAL DERMATOLOGICAL PRESENTATION
Presence at birth, of well-shaped brown to black 
macules on the dorsal surface of the tongue. Tendency 
toward proportional growth.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Increased basal layer melanin pigmentation with some 
scattered subepidermal pigment-laden macrophages 
and varying degrees of hyperkeratosis with clear delimi-
tation with normal tissue. Normal number of melano-
cytes without atypical aspect. 

DIFFERENTIAL DIAGNOSIS
• Melanocytic nevus.
• Melanoma.
• Pigmented fungiform papillae.

TREATMENT
Abstention or surgical excision. 

KEY REFERENCES
•  Dohil MA, Billman G, Pransky S, Eichenfield LF. The 

congenital lingual melanotic macule. Arch Dermatol. 
2003;139:767-770.

•  Marquea M, Vabres P, Prigent F, Guillot B , Bessis D. 
Macules mélanotiques congénitales de la langue. Ann 
Dermatol Venereol. 2008;135:567-70.

Congenital well-shaped brown macule on the dorsal surface of the tongue.
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HARTNUP DISEASE

OMIM: #234500

GENETICS
Autosomal recessive disorder caused by mutation in 
SLC6A19 gene (5p15.33).
Mouse model.
Mouse B0AT1.

EPIDEMIOLOGY
Overall prevalence of 1 case per 24,000 population 
without sexual or racial predilection.

PATHOPHYSIOLOGY
The SLC6A19 gene encodes for a transporter and its 
mutation induces defects in the intestinal and renal 
transport of certain neutral alpha-amino acids (trypto-
phan, alanine, asparagine, glutamine, histidine, isoleu-
cine, leucine, phenylalanine, serine, threonine, tyrosine 
and valine).
The dermatological symptoms of Hartnup disease 
are linked to tryptophan deficiency. As tryptophan 
is converted in the liver to niacin, and nicotinamide 
adenine dinucleotide phosphate (NADPH) synthesis 
comes mainly from tryptophan, niacin and tryptophan 
deficiencies induce similar symptoms (in skin pellagroid 
manifestations).

CLINICAL DERMATOLOGICAL PRESENTATION
Most patients are asymptomatic.
Photosensitivity with pellagroid erythema.
Vesiculo-bullous eruption can be observed.
With time dyschromic lesion-associated hyper- and 
hypopigmentation are observed in photoexposed areas.
Gingivitis, glossitis and stomatitis can be observed.
Burning sensation after sun exposure.
Onset during childhood (mostly between 3 to 9 years). 
Early onset days after birth or late onset in young adults 
have been reported.
Localization: photo-exposed area.

EXTRACUTANEOUS SIGNS
Not always present and usually follow the dermatologi-
cal symptoms.
Neurologic symptoms (cerebellar ataxia, spasticity, 
delayed motor development).
Psychiatric symptoms (emotional instability, rarely hallu-
cinations and psychosis).
Diarrhea.
Short stature.

HISTOPATHOLOGY
Not specific with similar aspect to those observed in 
pellagra.
Ballooning degeneration and marked papillary dermal 

edema at early stages. Increased melanin contained in 
the basal layers of the epidermis with hyperkeratosis, 
parakeratosis, acanthosis.
Urine chromatography showing increased levels of 
neutral amino acids allows making the diagnosis and 
excluding pellagra.

DIFFERENTIAL DIAGNOSIS
• Pellagra.
• Hydroa vacciniforme.
• Xeroderma pigmentosum.
• Porphyria.

TREATMENT
Nicotinamide supplementation (40 to 300 mg/d).
High-protein diet.
Photoprotection.
Avoidance of photosensitizing drugs.

KEY REFERENCES
•  Seow HF, Bröer S, Bröer A, et al. Hartnup disorder 

is caused by mutations in the gene encoding the 
neutral amino acid transporter SLC6A19. Nat Genet. 
2004;36:1003-7. 

•  Kleta R, Romeo E, Ristic Z, et al. Mutations in SLC6A19, 
encoding B0AT1, cause Hartnup disorder. Nat Genet. 
2004;36:999-1002.

Sun-exposed lesions in a boy with Hartnup disease. Similar eruption in the brother.
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OMIM: #308300

GENETICS
Incontinentia pigmenti (IP) is inherited as an X-linked 
dominant trait. It is usually lethal in males whereas hete-
rozygous females survive due to functional mosaicism. 
IP is due to mutations in IKBKG/NEMO (nuclear-factor-
kappa-B essential modulator) gene located in Xq28 
region. Mutations are familial (10 to 25%) or de novo 
(>50%). An affected woman has a 50% risk of having 
affected children.

MOUSE MODEL
Epidermis-specific NEMO knockout (EKO) mouse.

EPIDEMIOLOGY
Rare disorder. Birth prevalence: 1 in 142,857.
Almost exclusively girls. Female to male ratio: 20:1.

PATHOPHYSIOLOGY
IP is caused by mutations in the IKBKG gene (formerly 
NEMO), which encodes a regulatory component of the 
IkappaB kinase complex that activates the NF-kappaB 
pathway – required for resistance to tumor necrosis 
factor-alpha-induced apoptosis.

CLINICAL DERMATOLOGICAL PRESENTATION
Cutaneous lesions of IP progress through four distinct 
stages that can overlap.
Stage I: presents shortly after birth with an erythema-
tous vesicular eruption following Blaschko lines. They 
evolve within a few weeks or months to the verrucous 
stage II.

Stage II: wart-like plaques, lasting weeks to months.
Stage III: linear or whorled pigmented lesions along 
Blaschko lines on the trunk and limbs. It begins during 
the first months of life and can persist to adulthood.
Stage IV: presenting from adolescence onwards. It is 
characterized by areas of hypopigmentation, atrophy 
and absence of hair following Blaschko lines, mainly on 
the lower extremities.
Other dermatologic manifestations: scarring alopecia, 
onychodystrophy.

EXTRACUTANEOUS SIGNS
Neurological manifestations (40% of patients): 
appears usually during the neonatal period. Seizures or 
neonatal stroke may result in neurocognitive and motor 
impairment. Brain MRI findings include periventricular 
and subcortical white matter disease, hemorrhagic 
changes, corpus callosum hypoplasia, cerebral atrophy 
and cerebellar hypoplasia.
Dental signs: delayed dentition; missing, and/or cone 
shaped teeth in most cases.
Ophthalmologic abnormalities (30 to 70% of cases): 
retinal vascular changes with neovascularization, risk of 
retinal detachment and optic atrophy; microphthalmia. 
Developmental defects: microphthalmia, cataract.
Peripheral blood: leukocytosis with up to 65% eosino-
phils may occur, particularly in stages I and II. 

HISTOPATHOLOGY
Stage I: intra-epidermal spongiosis with eosinophilic 
and neutrophilic inflammatory infiltration; large dyske-
ratotic cells.

Stage II: hyperkeratotic and acanthotic epidermis with 
papillomatosis.
Stage III: dermal melanin deposits (pigmentary incon-
tinence).
Stage IV: absence of pigment in the epidermis and lack 
of eccrine glands.

DIFFERENTIAL DIAGNOSIS
•  Stage I: bullous impetigo, herpes, varicella, epidermo-

lysis bullosa.
•  Stage II: epidermal nevus.
•  Stage III: linear and whorled nevoid hypermelanosis.
•  Stage IV: hypopigmented mosaicism, hypomelanosis 

of Ito, lichen striatus, vitiligo, scar.

TREATMENT
Skin lesions:
Stage I: emollients, topical corticosteroids if necessary.
Stage 2: emollients, topical keratolytic agents.
Appropriate specialists for neurological involvement, 
ocular complications and dental abnormalities.

KEY REFERENCES
•  Berlin AL, Paller AS, Chan LS. Incontinentia pigmenti: a 

review and update on the molecular basis of patho-
physiology. J Am Acad Dermatol. 2002;47:169-87.

•  Conte MI, Pescatore A, Paciolla M,et al. Insight into 
IKBKG/NEMO locus: report of new mutations and com-
plex genomic rearrangements leading to incontinentia 
pigmenti disease. Hum Mutat. 2014;35:165-77.

Stage II-III of incontinencia pigmenti. Note the presence 
of both verrucous and hyperpigmented linear lesions.

Verrucous lesions in incontinencia pigmenti stage II. 
Note that some lesions are becoming hyperpigmented.

Erythematous vesicular eruption following Blaschko 
lines in stage I of incontinencia pigmenti.

INCONTINENCIA PIGMENTI
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Mild hyperpigmented lesions of the leg in stage III of incontinencia pigmenti.

Stage III of incontinencia pigmenti.

Early stage III of incontinencia pigmenti.

Linear hypopigmentation with atrophy and absence of hair in stage IV 
of incontinencia pigmenti.

INCONTINENCIA PIGMENTI
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LINEAR AND WHORLED NEVOID 
HYPERMELANOSIS

A. Linear and whorled nevoid hyper-
melanosis of the arm.

B. Same lesion, two years after two 
sessions of alexandrite Q-switched 
laser.

Linear and whorled nevoid hypermelanosis.

Linear and whorled nevoid hypermelanosis in a new 
born. Note that the hyperpigmented lesions do not 
cross the midline.

Linear and whorled nevoid hyperme-
lanosis.

OMIM: #614323

SYNONYMS
Hyperpigmented mosaicism; progressive cribriform and 
zosteriform hyperpigmentation; zosteriform hyperpig-
mentation; zosteriform lentiginous nevus; zebra-like 
hyperpigmentation; reticulate hyperpigmentation of 
Iijima.

GENETICS
Most linear and whorled nevoid hypermelanosis (LWNH) 
are sporadic but familial cases have been reported.

EPIDEMIOLOGY
The exact prevalence is unknown but the condition is 
rare.
Cases have been reported in all ethnic groups.
Males and females are affected.
Usual onset within the first few weeks of life, continues 
to progress for a year or two before stabilization.

PATHOPHYSIOLOGY
Still unknown, but increasing evidence suggests somatic 
mosaicism as a cause for LWNH. Mosaic trisomy of 7, 
14, 18, 20 and X-chromosomal mosaicism have been 
reported.

CLINICAL DERMATOLOGICAL PRESENTATION
Brown reticulated, streaky, and whorled macules along 
Blaschko’s lines that do not cross the midline.
No preceding inflammation, blisters or atrophy.
Localization: the face, palms and soles; eyes, and 
mucous membranes are usually spared.

EXTRACUTANEOUS SIGNS
None in most cases but skeletal and neurological abnor-
malities, congenital heart diseases, psychomotor delay 
and deafness have been reported.

HISTOPATHOLOGY
Increased melanin contained in the basal layers of the 
epidermis. Pigmentary incontinence can be observed.

DIFFERENTIAL DIAGNOSIS
• Incontinencia pigmenti.
• Epidermal nevus.
• Extensive hypomelanosis of Ito.

TREATMENT
Chemical peels and hydroquinone have been proposed.
Q-switched lasers can be effective but relapses may 
occur.

KEY REFERENCES
•  Rower JM, Carr RD, Lowney ED. Progressive cribriform 

and zosteriform hyperpigmentation. Arch Derm. 
1978;114:98-9.

•  Kalter DC, Griffiths WA, Atherton D. Linear and 
whorled nevoid hypermelanosis. J Am Acad Derm. 
1988;19:1037-44.

•  Surinach C, Lacour JP, Passeron T. Treatment of linear 
and whorled hypermelanosis with Q-switched laser. 
Dermatol Surg. 2014;40:1044-6.
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SYNONYMS
Speckled lentiginous nevus, nevus sur nevus.

EPIDEMIOLOGY
Approximatilvely 2% in the adult population.
The lesions are usually congenital or are noted during 
the first years of life.
No sex or race predilection.

PATHOPHYSIOLOGY
Localized defect in the melanoblasts of the affected 
area. 
A mosaicism could explain the disposition of some 
nevus spilus. Environmental factors may also play a role.

CLINICAL DERMATOLOGICAL PRESENTATION
Black, brown, or red-brown macules and papules within 
a patch of tan-to-brown hyperpigmentation.
Two types of nevus spilus are now distinguished:
•   Nevus spilus maculosus: dark speckles that are comple-

tely flat and rather evenly distributed on a light brown 
background.

•  Nevus spilus papulosus: dark papules that are of dif-
ferent sizes and rather unevenly distributed.

Nevus spilus maculosus seems to be associated with 

phacomatosis pigmentovascularis, whereas papular 
form is typically present in phacomatosis pigmentokera-
totica and speckled lentiginous nevus syndrome.
The size may vary from 1 to 60 cm.
Localization: all parts of the body but face and trunk 
seem to be the most affected.

EXTRACUTANEOUS SIGNS
None in most cases.
Nevus spilus may be associated with phacomatosis pig-
mentovascularis and phacomatosis pigmentokeratotica.
The association of speckled nevus spilus with ipsilateral 
hyperhidrosis, muscular weakness, dysesthesia or other 
neurological abnormalities is called speckled lentigi-
nous nevus syndrome.
Nevus spilus can be part of other syndromes such as 
neurofibromatosis type 1 or FACES syndrome (Facial fea-
tures, Anorexia, Cachexia, Eye and Skin abnormalities).

HISTOPATHOLOGY
Increased pigmentation in the basal layer of the 
epidermis and lentiginous epidermal hyperplasia are 
present in the background macule or patch of hyperpig-
mentation. Several nests of melanocytes involving the 
dermoepidermal junction at the tips of the papillae are 
found in nevus spilus maculosus whereas the papular 

lesions are dermal or compound nevi.

DIFFERENTIAL DIAGNOSIS
• Segmental neurofibromatosis.
• Partial unilateral lentiginosis.
• Café-au-lait spot.
• Melanoma.

TREATMENT
Abstention in most cases.
The risk of melanoma is rare but should prompt to 
dermoscopy and eventually surgical excision if a lesion 
gets modified and becomes suspect. The development 
of melanoma has been reported far more commonly in 
nevus spilus maculosus.
Surgical excision or Q-switched laser can be proposed.

KEY REFERENCES
•  Happle R. Speckled lentiginous nevus syndrome: deli-

neation of a new distinct neurocutaneous phenotype. 
Eur J Dermatol. 2002;12:133-5.

•  Vidaurri-de la Cruz H1, Happle R. Two distinct types of 
speckled lentiginous nevi characterized by macular 
versus papular speckles. Dermatology. 2006;212:53-8.

Nevus spilus maculosus of the face.

A. Nevus spilus maculosus. B. Two years after two sessions of Alexandrite Q-switched 
laser.
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‘Kissing’ nevus spilus maculosus of the third and fourth 
fingers and the dorsum of the hand.

Nevus spilus papulosus. Note the uneven disposition of the papules.

Nevus spilus maculosus of the cheek. The underlying hyperpigmentation is some-
times difficult to see and is better appreciated under Wood’s lamp examination.
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PIGMENTARY DEMARCATION LINES

SYNONYMS
Futcher lines; Voigt lines.

EPIDEMIOLOGY
Relatively common. Demarcation lines types A to C have 
been reported in up to 75% of Black people, 14% of 
White people and 4% of Asian people. Types D and E are 
much rarer.
Familial cases have been reported.
Demarcation lines can appear during pregnancy. All the 
cases occurred during the latter period after seventh 
months of pregnancy and most cases were type B 
(rarely type A).

PATHOPHYSIOLOGY
Unknown. The influence of cutaneous innervation has 
been suspected.

CLINICAL DERMATOLOGICAL PRESENTATION
Pigmentary demarcation lines have been classified into 
five types. In most cases the lesions are bilateral.

•  A: lines on the upper anterior arms across the pectoral 
area.

• B: lines over the posteromedial area of the legs.
• C: lines on the sternal area. Mainly visible in children.
• D: lines over the posteromedial spine.
•  E: hypopigmented macules or streaks extending from 

the mid-third of the clavicle to the periareolar skin.
Pigmentary demarcation lines over the face have been 
described recently. Depending on the clinical presenta-
tion a classification has been proposed in type F (‘V’ sha-
ped hyperpigmented lines between the malar promi-
nence and the temple), G (‘W’ shaped hyperpigmented 
lines between the malar prominence and the temple) 
and H (linear bands of hyperpigmentation from the 
angle of the mouth to the lateral aspects of the chin).

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Comparison between darker and lighter skin shows an 

increased melanin contained within the epidermis with 
the same number of melanocytes.

DIFFERENTIAL DIAGNOSIS
•  Tuberous sclerosis for type E.
•  Post-inflammatory hyperpigmentation for pigmentary 

demarcation lines of the face.

TREATMENT
None.

KEY REFERENCES
•  James WD, Carter JM, Rodman OG. Pigmentary demar-

cation lines: a population survey. J Am Acad Dermatol. 
1987;16:584-90.

•  Nakama T, Hashikawa K, Higuchi M, et al. Pigmentary 
demarcation lines associated with pregnancy. Clin Exp 
Dermatol. 2009;34:e573-6.

•  Somani VK, Razvi F, Sita VN. Pigmentary demarcation 
lines over the face. Indian J Dermatol Venereol Leprol. 
2004;70:336-41.

Pigmentary demarcation line type C.

Pigmentary demarcation line type A.
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OMIM: XPA, #278700; XPB, 610651; XPC,278720; 
XPD, 278730; XPE, 278740; XPF, 278760; XPG, 
278780; VARIANT XP XPV, 278750

GENETICS
XPA: Autosomal recessive with mutation in the XPA 
gene (9q22.33).
XPB: Autosomal recessive with mutation in the DNA 
excision-repair gene ERCC3 (2q14.3).
XPC: Autosomal recessive with mutation in the XPC 
gene (3p25.1).
XPD: Autosomal recessive with mutation in the DNA 
excision-repair gene ERCC2 (19q13.32).
XPE: Autosomal recessive with mutation in the DDB2 
gene (11p11.2).
XPF: Autosomal recessive with mutation in the DNA 
excision-repair gene ERCC4 (16p13.12).
XPG: Autosomal recessive with mutation in the DNA 
excision-repair gene ERCC5 (13q33.1).
XPV: Autosomal recessive with mutation in the DNA 
polymerase eta gene POLH (6p21.1).

MOUSE MODEL
Xpa-/- and Xpc-/- mice are the most used.

EPIDEMIOLOGY
The frequency of xeroderma pigmentosum (XP) is 
approximately 1 case per 250,000. XPA and XPC have 
high relative frequency; XPD and XPF have intermediate 
frequency, and the others are rare.
XP has been reported in all races.
Males and females are equally affected.

PATHOPHYSIOLOGY
XP patients have defective or absent DNA repair in res-
ponse to ultraviolet radiation damage due a deficiency 

on nucleotide excision repair (NER) that detect, remove 
and replace the damaged DNA with new DNA. Depen-
ding on the mutations, global genome (GG-NER) and 
transcription coupled (TC-NER) can be affected.

CLINICAL DERMATOLOGICAL PRESENTATION
Pigmentary changes:
Appear in the first months of age with hyperpigmented 
macules (ephelide-like).
Then poikilodermic skin with atrophy, telangiectasias, 
and mottled hyperpigmentation and hypopigmenta-
tion.
Localization: first on sun-exposed area then progressi-
vely spreading all over the body.
Small, hypopigmented macules from 1 to 5 mm dia-
meter are frequently note on the parts of the body not 
exposed to the sun.
Photosensitivity: 
One of the earliest signs with history of erythema and 
sunburn in the first months of age.
Malignant tumor development:
Squamous cell carcinomas, basal cell carcinoma mali-
gnant melanoma, fibrosarcoma.
Depending on the type of XP and the exposure to UV, 
those malignancies can be observed as early as the age 
of 4 years. 
Premature skin aging.

EXTRACUTANEOUS SIGNS
Neurological manifestations (25% of patients): they 
are numerous and include mental retardation, demen-
tia, microcephaly, sensineurinal deafness, spasticity, 
areflexia, ataxia, chorea, nystagmus, axonal neuropathy. 
Can be observed in the first years of life. More frequent 
in XPA and XPC. 
Ophthalmologic manifestation (70% of cases): 

photophobia, conjunctivitis, ectropion, ulceration and 
malignancies.
Short stature.

HISTOPATHOLOGY
Increased melanin contained the basal layers of the epi-
dermis, with or without increased melanocyte number 
and mild hyperkeratosis in early pigmented macules.
Decrease or absence of melanocytes in the hypopig-
mented macules.
In poikilodermic skin, hyperkeratosis and telangiectasia 
are associated. Elastosis in the dermis.
Atypia of keratinocytes, skin malignancies.

DIFFERENTIAL DIAGNOSIS
• Ephelides.
• Hartnup disease.
• Rothmund-Thomson syndrome.
• Cockayne syndrome.
• LEOPARD syndrome.

TREATMENT
Strict sun-avoidance (physical sunscreens, special clo-
thes, hat and googles, adapted behaviors).
Oral retinoids.
Regular follow-up by dermatologists and early treat-
ment of malignancies.
Appropriate specialists for neurological involvement 
and ocular complications.

KEY REFERENCES
•  Bootsma D, Hoeijmakers JHJ. The genetic basis of xero-

derma pigmentosum. Ann. Genet. 1991;34:143-50.
•  DiGiovanna JJ, Kraemer KH. Shining a light on xeroder-

ma pigmentosum. J Invest Dermatol. 2012;132:785-96.

Hyperpigmented macules on sun-exposed areas in a 
child with xeroderma pigmentosum type C.

Poikiloderma with hyper- and hypopigmented macules and squamous cell carcinomas in a young 
woman with xeroderma pigmentosum type A.

Hypopigmented macules observed in sun-protected areas 
in a patient with xeroderma pigmentosum. 
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MONGOLIAN SPOTS
Sai-Yee Chuah

SYNONYMS
Sacral spots of infancy, congenital dermal hypermela-
nocytosis.

EPIDEMIOLOGY
Occur in more than 90% of children of Mongoloid race 
(eg, East Asians, Polynesians, Indonesians, Micronesians). 
Less frequently in other races.
Present at birth, but it can also appear within the first 
weeks of the neonatal period.
No sex predilection.

PATHOPHYSIOLOGY
Results from entrapment of melanocytes in the dermis 
during their migration from the neural crest into the 
epidermis during the embryonic stage. 
The racial differences in the frequency of this abnorma-
lity suggest that genetic factors influence survival of 
dermal melanocytes.

CLINICAL DERMATOLOGICAL PRESENTATION
Bluish-gray macules or patches.
Solitary or numerous.
The patches are usually a few centimeters in diameter 

but larger ones may occur. 
Asymptomatic.
Usually fade in the first year of life and spontaneously 
disappear by the age of four.
The larger ones located in areas distal from the lumbo-
sacral region may persist for many years or indefinitely.
Localization: lumbosacral area or buttocks. May also 
involve other sites such as the face, trunk or limbs. 
Generalized Mongolian spots covering large areas have 
been reported.

EXTRACUTANEOUS SIGNS
Cleft lip.
Spinal meningeal tumor.
A few cases of extensive Mongolian spots have been 
reported with inborn errors of metabolism (eg, GM1 
gangliosidosis, Hurler syndrome, Niemann-Pick disease 
and Hunter syndrome).

HISTOPATHOLOGY
Epidermis is normal. 
Dendritic melanocytes with variably pigmented 
melanosomes typically are located in the deep reticular 
dermis. 

The melanocytes are usually oriented parallel to the 
epidermis.

DIFFERENTIAL DIAGNOSIS
• Blue nevus.
• Nevus of Ota or Ito.
• Vascular malformation.

TREATMENT
Cosmetic camouflage.
Q-switched laser (eg, Alexandrite, Ruby) may be effec-
tive in Mongolian spots that do not fade with time.

KEY REFERENCES
•  Gupta D, Thappa DM. Mongolian spots: how important 

are they? World J Clin Cases. 2013;1:230-2. 
•  Kagami S, Asahina A, Watanabe R, et al. Laser treat-

ment of 26 Japanese patients with Mongolian spots. 
Dermatol Surg. 2008;34:1689-94.

•  Ho SG, Chan HH. The Asian dermatologic patient: 
review of common pigmentary disorders and cuta-
neous diseases. Am J Clin Dermatol. 2009;10:153-68. 

Generalized Mongolian spots affecting almost the entire 
back and persisting during adulthood.

Diffuse Mongolian spots on the back of an infant.

Diffuse Mongolian spots on the back of an infant.

Sacral spot in a newborn. Note the discrete lesion of the 
upper right back associated.

Mongolian spot in a black newborn.
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NEVUS OF ITO
Sai-Yee Chuah

EPIDEMIOLOGY
Most commonly found in Asian populations.
Nevus of Ito is less common than nevus of Ota.
Male to female ratio is unknown. 
Onset is at birth or shortly after.

PATHOPHYSIOLOGY
Remains unknown.
May represent melanocytes that have not migrated 
completely from the neural crest to the epidermis 
during the embryonic stage. 
The observation of dermal melanocytes in close proxi-
mity to nerve bundles suggests that the nervous system 
is a factor in the development of nevus of Ito.
The variable prevalence among different populations 
suggests genetic influences, although familial cases are 
rare. 

CLINICAL DERMATOLOGICAL PRESENTATION
Presents as blue-to-gray speckled or mottled coalescing 
macules or patches.

Localization: shoulder and upper arm.
Most cases are unilateral. 
Malignant melanoma very rarely develops within 
dermal melanocytosis, and has usually been reported in 
Caucasian people. 

EXTRACUTANEOUS SIGNS
Can be associated with sensory changes in the involved 
skin.

HISTOPATHOLOGY
Epidermis is normal. 
Increased dermal dendritic melanocytes surrounded by 
fibrosis. Dermal melanophages may be present.

DIFFERENTIAL DIAGNOSIS
• Blue nevus.
• Becker’s nevus.
• Café-au-lait macule.
• Vascular malformation.
• Drug-induced pigmentation.

TREATMENT
Cosmetic camouflage.
Q-switched laser (Nd:YAG, Alexandrite, Ruby) is effective 
but recurrence may occur.

KEY REFERENCES
•  Miklos W, Collins C, Hivnor C. Nevus of Ito on the upper 

extremity. A Case report and review. Practical Derma-
tology. 2009;56-59.

•  Ho SG, Chan HH. The Asian dermatologic patient: 
review of common pigmentary disorders and cuta-
neous diseases. Am J Clin Dermatol. 2009;10:153-68.

•  Wise SR, Capra G, Martin P, et al. Malignant melanoma 
transformation within a nevus of Ito. J Am Acad Derma-
tol. 2010;62:869-74.

Ito nevus (coll. Hee Young Kang).

Ito nevus in a baby.



NEVUS OF OTA
Sai-Yee Chuah

EPIDEMIOLOGY
Most commonly found in Asian populations.
0.2 to 0.6% of Japanese have nevi of Ota.
More frequent in females.
50% present at birth but may appear during adoles-
cence or adult life.

PATHOPHYSIOLOGY
Remains unknown.
May represent melanocytes that have not migrated 
completely from the neural crest to the epidermis 
during the embryonic stage. 
The variable prevalence among different populations 
suggests genetic influences, although familial cases are 
rare. 
The two peak ages of onset in early infancy and in early 
adolescence suggest that hormones may play a role. 

CLINICAL DERMATOLOGICAL PRESENTATION
Blue-to-gray speckled or mottled coalescing macules or 
patches. Brown coloration can also be observed.
Localization: forehead, temple, malar area, or periorbi-
tal skin (within the distribution of the ophthalmic and 

maxillary branches of the trigeminal nerve).
Most cases are unilateral but can be bilateral.
Malignant melanoma very rarely develops within 
dermal melanocytosis, and has usually been reported in 
Caucasian people. 

EXTRACUTANEOUS SIGNS
Pigmentation may involve oral mucosa and ocular 
structures such as the sclera, retrobulbar fat, cornea, and 
retina.
Glaucoma.
Ocular melanoma has been reported in the choroid, 
brain, orbit, iris, ciliary body, and optic nerve.

HISTOPATHOLOGY
Epidermis is normal. 
Increased dermal dendritic melanocytes surrounded by 
fibrosis. Dermal melanophages may be present.

DIFFERENTIAL DIAGNOSIS
• Blue nevus.
• Hori’s nevus.
• Melasma.

• Partial unilateral lentiginosis.
• Vascular malformation.
• Lentigo maligna.
• Drug-induced pigmentation.
• Exogenous ochronosis.

TREATMENT
Cosmetic camouflage.
Q-switched laser (Nd:YAG, Alexandrite, Ruby) is effective 
but recurrence may occur.
Regular eye examination to detect for glaucoma, if the 
eye is affected.

KEY REFERENCES
•  Sinha S, Cohen PJ, Schwartz RA. Nevus of Ota in child-

ren. Cutis. 2008;82:25-9.
•  Ho SG, Chan HH. The Asian dermatologic patient: 

review of common pigmentary disorders and cuta-
neous diseases. Am J Clin Dermatol. 2009;10:153-68. 

•  Wang J, Guo ZZ, Zhang SG et al. Microsurgical treat-
ment of meningeal malignant melanoma accompanied 
by nevus of Ota: two case reports and a literature 
review. Melanoma Res. 2013;23:502-4.

Bilateral Ota nevus (coll. Arun C Inamadar).

Ota nevus. Although less common, the coloration may be brown and not blue.
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PHAKOMATOSIS PIGMENTOVASCULARIS
Sai-Yee Chuah

EPIDEMIOLOGY
Rare congenital syndrome characterized by capillary 
malformation and pigmentary nevus.
No sex predilection.

PATHOPHYSIOLOGY
Still unclear.
Believed to be an abnormality in the development of 
melanocytic nevus cells and vasomotor neural cells 
derived from the neural crest.
The best accepted genetic model to explain this condi-
tion is didymosis (twin spots), a well known phenome-
non in plants and animals. Didymosis is characterized 
by two areas of adjacent cutaneous lesions, formed 
by mutant tissues which also differ from the normal 
surrounding tissue.

CLINICAL DERMATOLOGICAL PRESENTATION
Erythemato-violaceous macules or patches with occa-
sional papules and nodules of vascular nevus, usually a 
capillary nevus (nevus flammeus or port-wine stain).
Associated with an extensive pigmented nevus, most 
commonly Mongolian spot or blue/gray oculocuta-
neous melanocytosis (nevus of Ota).
Other associated nevi such as nevus anemicus, epi-
dermal nevus, telangiectatic nevus (reticulate vascular 
nevus), nevus spilus (speckled lentiginous nevus) or 
cutis marmorata telangiectatica may be present.

Five types of phakomatosis pigmentovascularis have 
been described. The most common is type 2. Each type 
is further divided into subtypes A and B. Subtype A has 
skin manifestations only. In subtype B, there are associa-
ted systemic abnormalities. 
• Type 1: Nevus flammeus plus epidermal nevus.
•  Type 2: Nevus flammeus plus dermal melanocytosis 

(Mongolian spot or nevus of Ota), with or without 
nevus anaemicus.

•  Type 3: Nevus flammeus plus nevus spilus, with or 
without nevus anaemicus.

•  Type 4: Nevus flammeus plus dermal melanocytosis 
and a nevus spilus, with or without a nevus anaemicus.

•  Type 5: Cutis marmorata telangiectatica congenita plus 
dermal melanocytosis.

EXTRACUTANEOUS SIGNS
Type B systemic involvement usually consists of similar 
features to those seen in Sturge-Weber syndrome or 
Klippel-Trenaunay syndrome.
Ocular (eg, glaucoma).
Skeletal abnormality.
Neurological (eg, subarachnoid venous angiomatosis 
with hydrocephalus).

HISTOPATHOLOGY
Vascular component: proliferation of blood vessels with 
dilated capillaries in the dermis.

Presence of vasomotor neural cells and prominent 
endothelial cells.
Pigmented dermal melanocytosis component: in-
creased dermal dendritic melanocytes surrounded by 
fibrosis. Dermal melanophages may be present.
 
DIFFERENTIAL DIAGNOSIS
• Sturge-Weber syndrome.
• Klippel-Trenaunay syndrome.
• Proteus syndrome.
• Infantile hemangioma.

TREATMENT
Pulsed laser light for treatment of vascular nevi/nevus 
flammeus.
Q-switched laser for treatment of dermal hypermelano-
cytosis.
Ablative laser can be proposed for treating epidermal 
nevus.

KEY REFERENCES
•  Fernández-Guarino M, Boixeda P, de Las Heras E, et 

al. Phakomatosis pigmentovascularis: clinical findings 
in 15 patients and review of the literature. J Am Acad 
Dermatol. 2008;58:88-93. 

•  Chen LW, Tsai YS, Lee JS, et al. Extensive subarachnoid 
venous angiomatosis with hydrocephalus in phacoma-
tosis pigmentovascularis. Neurology. 2013;81:1020-1.

Phakomatosis pigmentovascularis type 2.
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PHAKOMATOSIS PIGMENTOKERATOTICA

EPIDEMIOLOGY
Rare congenital syndrome characterized by the associa-
tion of epidermal nevus with sebaceous differentiation 
and speckled lentiginous nevus (nevus spilus).
Approximately 30 cases of phakomatosis pigmentokera-
totica (PPK) have been reported.
No sex predilection.

PATHOPHYSIOLOGY
The disorder was thought to be a didymosis with early 
postzygotic recombination. However, recent data 
suggest a ‘pseudo didymosis’ by showing that both nevi 
originate from a single heterozygous HRAS mutation in 
a pluripotent progenitor cell.

CLINICAL DERMATOLOGICAL PRESENTATION
Epidermal nevus following Blaschko lines.
Papular nevus spilus.

EXTRACUTANEOUS SIGNS
Vitamin D-resistant hypophosphataemic rickets

Possible association with rhabdomyosarcoma.
Hemiatrophy may be present.
Neurological defects also possible (including epilepsia, 
mental retardation, deafness, hyperpathia, dysesthesia, 
and hyperhidrosis).

HISTOPATHOLOGY
Speckled lentiginous nevus: nests of melanocytes and 
lentiginous melanocytic proliferation at the dermal-epi-
dermal junction associated with increased pigmentation 
in the basal layer of the epidermis.
Epidermal nevus with sebaceous differentiation: hyper-
keratosis, papillomatosis and acanthosis associated 
with mature sebaceous glands, hair follicles and eccrine 
glands in the epidermis.

DIFFERENTIAL DIAGNOSIS
• Proteus syndrome.
• CHILD syndrome.

TREATMENT
Q-switched laser for treatment of nevus spilus.
Ablative laser can be proposed for treating epidermal 
nevus.
Careful follow-up and treatment of skeletal and neurolo-
gical abnormalities.

KEY REFERENCES
•  Groesser L, Herschberger E, Sagrera A, et al. Phacoma-

tosis pigmentokeratotica is caused by a postzygotic 
HRAS mutation in a multipotent progenitor cell. J 
Invest Dermatol. 2013;133:1998-2003. 

•  Happle R, Hoffmann R, Restano L, Caputo R, Tadini 
G. Phacomatosis pigmentokeratotica: a melanocytic-
epidermal twin nevus syndrome. Am J Med Genet. 
1996;65:363-5.

Epidermal nevus of the abdomen after a test session of laser-assisted dermabrasion in the 
same child with phakomatosis pigmentokeratotica. 

Epidermal nevus in the same child with phakomatosis pigmentokeratotica.

Phakomatosis pigmentokeratotica. Note the association of epidermal nevus and nevus 
spilus. This child developed rhabdomyosarcoma and severe vitamin D-resistant hypo-
phosphataemic rickets.
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PHAKOMATOSIS PIGMENTO-PIGMENTARIA

EPIDEMIOLOGY
Rare congenital syndrome characterized by the asso-
ciation of congenital dermal hypermelanocytosis and 
nevus spilus or segmental café-au-lait macules.
Only two cases have been reported so far (and one per-
sonal additional case not published [see figure]).

PATHOPHYSIOLOGY
Still unclear. A didymosis (twin spots) is suspected. 
Didymosis is characterized by two areas of adjacent 
cutaneous lesions, formed by mutant tissues that also 
differ from the normal surrounding tissue.

CLINICAL DERMATOLOGICAL PRESENTATION
Congenital dermal hypermelanocytosis.
Nevus spilus or segmental café-au-lait macules localized 
in the same area.

EXTRACUTANEOUS SIGNS
None reported yet.

HISTOPATHOLOGY
Pigmented dermal melanocytosis component: in-
creased dermal dendritic melanocytes surrounded by 
fibrosis. Dermal melanophages may be present.
Speckled lentiginous nevus: nests of melanocytes and 
lentiginous melanocytic proliferation at the dermal-epi-
dermal junction associated with increased pigmentation 
in the basal layer of the epidermis.
Café-au-lait macules: increased amount of melanin in 
the epidermis with an increased number of melanocytes 
in the darker spots.

DIFFERENTIAL DIAGNOSIS
•  Linear and whorled nevoid hypermelanosis.

TREATMENT
None.
Q-switched laser might be proposed.

KEY REFERENCES
•  Wolf R, Wolf D, Davidovici B. Phacomatosis pigmento-

pigmentalis: aberrant Mongolian spots and segmental 
café au lait macules. Pediatr Dermatol. 2009;26:228-9.

•  Wolf R, Ruocco E, Baroni A. Phacomatosis pigmen-
to-pigmentaria: aberrant dermal melanocytosis and 
nevus spilus. Dermatol Online J. 2011;17:9.

Phacomatosis pigmento-pigmentaria: congenital dermal hypermelanocytosis and segmental café-au-
lait macules.
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GENETIC HYPERMELANOSIS

Physiologic pigmentation in Black skin
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EPIDEMIOLOGY
The prevalence of the following physiological variations 
observed on Black skin varies from 15 to 98% depending 
on series.

SYNONYMS
Pigmentary lines of the newborn, striped hyperpig-
mentation of the torso, transient infantile patterned 
hyperpigmentation.

CLINICAL DERMATOLOGICAL PRESENTATION
Skin
•  Pigmentary demarcation lines are more visible on 

Black skin.
• Transient pigmentary lines of the newborn.
•  Relatively rare and benign cutaneous condition, it is 

observed mainly in dark-skinned individuals.
•  Appearance at birth then the lesions progressively 

regress within 2 to 8 months.
•  Characterized by several horizontal bands of hyperpig-

mentation that follow the skin folds.
• Localization: abdomen, back, limbs.
The pigmentation on palmo-plantar skin can be diffuse 
or localized on creases. Hyperpigmented macules are 
not rare and are mostly located on the plantar skin. 

Nails
• Multiple longitudinal melanonychias are common.
• Diffuse hyperpigmentation can be observed.

Oral mucosa
•  Physiological hyperpigmentation can be observed 

on the gengiva, the tongue and the inner face of the 
cheeks.

DIFFERENTIAL DIAGNOSIS 
•  Melanoma has to be ruled out in front of a melanony-

chia or a pigmented macule on palmo-plantar areas, 
but the number of lesions and their stability with time 
usually allow distinguishing these two diagnoses.

• Syphylis (in front of palmo-plantar macules).
• Toxic or iatrogenic hyperpigmentation.
• Cushing syndrome.

HISTOPATHOLOGY
The number of melanocytes is unchanged as compared 
to White skin.
The main differences are increased melanin contained 
within the epidermis with the presence of melanin in 
keratinocytes up to the stratum corneum in the darker 
skin types. Melanosomes are more mature (stage IV) 
and contain mainly eumelanin and very few or no 
pheomelanin.

KEY REFERENCES
•  Taylor SC. Skin of color: biology, structure, function, 

and implications for dermatologic disease. J Am Acad 
Dermatol. 2002;46:S41-62.

•  Andersen KE, Maibach HI. Black and white human skin 
differences. J Am Acad Dermatol. 1979;1:276-82.

Multiple longintudinal melanonychias.

Transient pigmentary lines of the newborn.

Pigmented plantar macules. Hyperpigmentation of the tongue.

Pigmentation of the gingiva.



ACQUIRED HYPOMELANOSIS

Vitiligo
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VITILIGO

EPIDEMIOLOGY
The worldwide prevalence of vitiligo is 0.5 to 1%.
The frequency of vitiligo in siblings of affected indivi-
duals is increased to 4 to 8%.
Men and women are equally affected. 
No apparent difference in rates of occurrence according 
to skin type and race. 
The age of onset is usually in the second or in the third 
decade of life in non-segmental vitiligo, but all ages are 
concerned. Most of segmental vitiligos begin during 
childhood. 
Congenital vitiligo exists, but it is extremely rare, and Pie-
baldism or Waardenburg syndrome have to be first ruled 
out in front of congenital achromic patches.

PATHOPHYSIOLOGY
Vitiligo is a polygenetic disorder characterized by incom-
plete penetrance, multiple susceptibility loci, and genetic 
heterogeneity associated with nongenetic factors. It is 
characterized by a substantial loss of functional melano-
cytes in the epidermis and sometimes in hair follicles.
Genome-wide linkage studies of multiplex generalized 
vitiligo families have revealed several susceptibility genes 
involved in melanogenesis and in immune regulation.
Subtle defects in melanocyte catabolism, in defense 
against oxidative stress, or in melanocyte antigen pre-
sentation, might trigger the immune response against 
melanocyte and lead to their disappearance.

CLINICAL DERMATOLOGICAL PRESENTATION
Vitiligo is characterized by acquired achromic patches 
that appear completely white under Woods’ lamp 
examination
The lesions are asymptomatic but pruritus can occur, 
especially in active phase of the disease.
Segmental and non-segmental forms of vitiligo have to 
be individualized.

Segmental vitiligo 
The depigmentation is restricted on a unilateral seg-
ment of the body. Leukotrichia is frequently associated. 
Most cases occurs during infancy and the lesions are 
less evolving, but their response to medical treatment is 

lower as compared to non-segmental vitiligo.

Non-segmental vitiligo
The achromic lesions are often symmetric and usually 
increase in size over time. Face, extremities, periorificial 
areas and bony prominences are the most affected loca-
lizations. Hair (leukotrichia) and mucosal areas can be 
involved. Koebner phenomenon is frequently observed. 
Several types of clinical presentations are described.
•  Acrofacial vitiligo: lesions restricted on the face, hands 

and feet.
•  Inflammatory vitiligo: with erythematous, sometimes 

squamous or hyperpigmented borders.
•  Vitiligo punctate: achromic macules of 1 to 5 mm in 

diameter.
•  Mucosal vitiligo: achromic lesions restricted to the 

mucosal areas.
•  Polychrome vitiligo: classical achromic macules 

associated with hypopigmented patches harboring dif-
ferent intensities of depigmentation. Mostly observed 
in dark-skinned patients.

•   Hypochromic vitiligo (also called vitiligo minor): rare 
and misleading form of vitiligo presenting with hypo-
chromic patches. Achromic lesions can be associated 
but may be lacking. 

On the face, the localization often has a seborrheic 
distribution. Only reported so far in dark-skinned indi-
viduals.
•  Vitiligo universalis: the depigmentation concerns all or 

almost all the body surface and only few pigmented 
areas remain

The association of segmental and non-segmental viti-
ligo is called mixed vitiligo.
Occupational vitiligo is a form of vitiligo induced by 
chemicals that are typically derivatives of hydroquinone. 
In most cases the exposure occurs during the professio-
nal activity. 
The depigmentation then extend beyond the initial site 
that was exposed to the chemical.

EXTRACUTANEOUS SIGNS
Auto-immune disorders are associated to vitiligo in 25 
to 30% of cases. Auto-immune thyroiditis are by far the 

most frequent. Ocular and auditory involvement has 
been reported. Up to 30% of vitiligo patients have cho-
roidal abnormalities but clinical symptoms are rare.

HISTOPATHOLOGY
Loss of melanocyte with absence of pigmentation in 
the epidermis. In hypochromic vitiligo the number of 
melanocytes and the melanin contained are decreased 
but some remain.
The rest of the epidermis is usually normal. Slight lym-
phocytic infiltrate can be observed on the borders of 
active lesions.

DIFFERENTIAL DIAGNOSIS
• Piebaldism.
• Waardenburg syndrome.
• Melanoma-associated vitiligoid depigmentation.
•  Discoid lupus, mycosis fungoides, atopic dermatitis, 

pityriasis alba, leprosy.

TREATMENT
Topical steroids or calcineurin inhibitors are the first line 
option for localized forms. Excimer laser or lamps can be 
proposed in second line.
Phototherapy (preferentially narrow band UVB) is the 
best option for generalized forms. Association with 
topical treatment is required for improving results.
Surgical approaches with grafts are good option for 
segmental vitiligo and for stable localized forms of non-
segmental vitiligo
Depigmentation of the remaining pigmented skin can 
be proposed for vitiligo universalis. Q-switched lasers 
have to be preferred to depigmenting agents.
Camouflaging, self-tanning creams and psychological 
support can be useful.

KEY REFERENCES
•  Activation of the unfolded protein response in vitiligo: 

the missing link? Passeron T, Ortonne JP. J Invest Der-
matol. 2012;132:2502-4.

•  Taïeb A, Picardo M; VETF Members. The definition and 
assessment of vitiligo: a consensus report of the Vitiligo 
European Task Force. Pigment Cell Res. 2007;20:27-35.

Vitiligo of the face. note the presence of halo nevus.

Vitiligo of the hand.



131

VITILIGO

Inflammatory vitiligo. Note the erythematous and squamous borders.

Vitiligo puntate.

Depigmentation of the hairs in a patient with generalized vitiligo.

Plantar involvement in a patient with vitiligo.

Koebner phenomenon with localization of vitiligo on a recent scar.

Vitiligo of the arm with koebner phenomenon.
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VITILIGO

B. Aspect under Woods’ lamp examination. The recent lesions are still hypopig-
mented while the former ones appear completely white.

A. Vitiligo with slightly inflammatory active borders.

Multichrome vitiligo.Mucosal vitiligo.

Leukotrichia of the eye lashes in a patient with segmen-
tal vitiligo.

Trichrome vitiligo.
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VITILIGO

C. Clinical aspect 18 months after the end of the treatment.

A. Vitiligo in a young girl.

B. Almost complete repigmentation after 40 sessions of 
excimer laser.

A. Hypochromic vitiligo. Note the seborrheic distribu-
tion. The presence of achromic macules on the vertex is 
helpful for the diagnosis.

Hypochromic vitiligo. Note the seborrheic distribution.

B. Hypochomic vitiligo (same patient on the trunk).
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VITILIGO

A. Vitiligo of the face.

B. Complete repigmentation after 15 sessions of excimer laser combined with 
twice-daily applications of 0.1% tacrolimus ointment.

Segmental vitiligo.

Mixed vitiligo.
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VITILIGO

A. Widespread vitiligo with remaining pigmented skin on the arm. After 
failure of repigmenting approaches the patient wanted to depigment 
the lower part of the arm so she could wear T-shirts.

A. Vitiligo universalis with almost complete depigmentation of the face.

B. Clinical aspect two years after two sessions of alexandrite Q-
switched laser. The demarcation between treated and untreated 
area is obvious.

B. One session of alexandrite Q-switched laser allowed remo-
ving the remaining pigmented areas.



ACQUIRED HYPOMELANOSIS

Melanoma associated-vitiligoid depigmentation
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MELANOMA-ASSOCIATED VITILIGOID 
DEPIGMENTATION
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EPIDEMIOLOGY
Melanoma-associated vitiligoid depigmentation occurs 
in 2 to 16% of melanoma patients.
Occurrence after treatment is more frequent than spon-
taneous depigmentation.
Depigmentation appears more frequently in younger 
patients and females.
Personal history of autoimmune disorders and familial 
history of vitiligo predispose to vitiligoid depigmenta-
tion in melanoma patients.
Melanoma-associated vitiligoid depigmentation 
appears to be associated with a better prognosis.

PATHOPHYSIOLOGY
Depigmentation-associated with melanoma reflects the 
immune reaction against melanocytic cells.

CLINICAL DERMATOLOGICAL PRESENTATION
Several types of leukoderma have been described in 
patients with melanoma: 

•  Depigmentation within melanoma: depigmented 
areas within the melanoma lesion corresponding to 
the progressive replacement of the tumor with fibrous 
stroma. Complete regression of primary melanoma has 
been described but remains rare.

•  Melanoma-associated depigmentation: appearance of 
white patches in sites distant from the primary tumor, 
arising either spontaneously or following immunolo-
gic-based treatments such as BCG therapy, interferon 
alpha, interleukin 2 or ipilumumab. The depigmenta-
tion usually begins on the neck, upper back and the 
chest and can take a confetti-like presentation.

The depigmentation is asymptomatic.

EXTRACUTANEOUS SIGNS
Uveitis can be associated.

HISTOPATHOLOGY
Absence of melanin and melanocyte in depigmented 
area.

DIFFERENTIAL DIAGNOSIS
• Vitiligo.

TREATMENT
Treatment of the melanoma.

KEY REFERENCES
•  Koh HK, Sober AJ, Nakagawa H, Albert DM, Mihm MC, 

Fitzpatrick TB. Malignant melanoma and vitiligo-like 
leukoderma: an electron microscopic study. J Am Acad 
Dermatol. 1983;9:696-708.

•  Naveh HP, Rao UN, Butterfield LH. Melanoma-asso-
ciated leukoderma - immunology in black and white? 
Pigment Cell Melanoma Res. 2013;26:796-804.

Depigmentation within primary melanoma developed on a congeni-
tal melanocytic nevus (coll. Thomas Paulo).

Depigmentation of the eyelashes in a woman with metastatic melanoma.

Widespread vitiligoid depigmentation in a patient with 
metastatic melanoma.



ACQUIRED HYPOMELANOSIS

Vogt-Koyanagi Harada syndrome
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VOGT-KOYANAGI HARADA SYNDROME

EPIDEMIOLOGY
Rare disease occurring more frequently among people 
with dark skin types.
Asians, Native Americans, and Hispanics are most 
frequently affected.
Male:female ratio: 1:2.
Onset usually between 20 and 50 (mostly in the third 
decade of life) but may be observed at any ages.

PATHOPHYSIOLOGY
Multisystemic autoimmune disease directed against the 
melanocytes of the eye, inner ear, meninges, and skin. 
The exact pathophysiology remains unclear.
Genetic predisposition with association with HLA DR4/
DR53. Association with HLA DR1 and HLA-DRB1*0405 
have been also reported.
The immune response is mediated by lymphocytes. Th1, 
Th17 and regulatory T cells are involved.
Infection (especially viruses) might trigger the immune 
response in patients with genetic predisposition.

CLINICAL DERMATOLOGICAL PRESENTATION
Vitiligo.
Poliosis.
Alopecia.
Localization: mostly on head, face and trunk.

EXTRACUTANEOUS SIGNS
Chronic bilateral panuveitis characterizes Vogt-Koyanagi-
Harada disease.
Clinical course in three stages:
Stage1: headache, fever, photophobia, nausea (less 
frequently vertigo, orbital pain, tinnitus) during a few days.
Stage 2: bilateral uveitis, hypoacusis, meningitis, and 
cutaneous involvement (focal neurological signs such as 
cranial nerve palsies or hemiparesis can be observed).
Stage 3: convalescence stage with evolution during 
weeks ormonths. Sometimes remain chronic.

DIFFERENTIAL DIAGNOSIS
• Vitiligo.
• Piebaldism.
• Alopecia areata.

•  Other causes of uveitis including Behcet’s disease,
   tuberculosis, sarcoidosis, and syphilis.

TREATMENT
Systemic corticosteroids 1 to 2 mg/kg/d (sometimes 
pulse high-dose of steroids for the first days of treat-
ment) for 6 to 12 months. Association with immunosup-
pressants.
Anti-tumor necrosis factor-alpha (TNFα) agents (inflixi-
mab or adalimumab), or intravenous immunoglobulin 
might be useful in recalcitrant forms.

KEY REFERENCES
•  Greco A, Fusconi M, Gallo A, Turchetta R, Marinelli C, 

Macri GF, De Virgilio A, de Vincentiis M. Vogt-Koyanagi-
Harada syndrome. Autoimmun Rev. 2013;12:1033-8.

•  Read RW, Holland GN, Rao NA, Tabbara KF, Ohno S, 
Arellanes-Garcia L, et al. Revised diagnostic criteria for 
Vogt-Koyanagi-Harada disease: report of an internatio-
nal committee on nomenclature. Am J Ophthalmol. 
2001;131:647-52.

Sequelae of severe bilateral panuveitis 
(coll. P Berbis).

Vogt-koyanagi-harada disease with vitiligo lesions, poliosis and areas or 
alopecia (coll. P Berbis).

Poliosis of the lashes and vitiligoid depigmentation (coll. P Berbis).
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ACQUIRED HYPOMELANOSIS

Infectious hypomelanosis
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ENDEMIC TREPANOMATOSES 
(PIAN, BEJEL, PINTA)
Jean-Jacques Morand
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EPIDEMIOLOGY
•  Bejel (endemic syphilis, firjal) (Treponema pallidum spp 

endemicum), which is prevalent in the dry Sahel region 
of Africa. 

•  Yaws (pian, framboesia, parengi, paru and bouba) (T. 
pallidum spp pertenue), arising in humid tropical or 
equatorial regions worldwide.

•  Pinta (caraté, mal del pinto, puru-puru) (T. carateum), 
which is now extremely rare but still occurs in some 
areas of Central and South America.

PATHOPHYSIOLOGY
Non-venereal infections caused by spirochetal orga-
nisms. 

CLINICAL DERMATOLOGICAL PRESENTATION
•  Bejel: mucosal eroding lesions and plaques, genital and 

peri-anal pseudo-condylomatous lesions and annular 
patches. 

•  Yaws: polymorphous condition mainly affecting the 
tegumentum and soles of the feet therefore mimicking 
a variety of papular, squamous and keratotic disorders 
(atmospheric humidity influence the oozing or vegeta-

ting nature of the lesions).
• Pinta: acral dyschromias.

EXTRACUTANEOUS SIGNS
Osteoperiostitis in yaws and bejel: bone deminerali-
zation and incurvation of tibia and femur, dactylitis, 
hypertrophy of the nasal bone (Goundou), gumma, jux-
ta-articular nodules and/or painful osteolytic damage, 
destruction of the nasal cartilage and perforation of 
the palate potentially leading to mediofacial mutilation 
(gangosa).
No central nervous and cardiovascular involvement.

HISTOPATHOLOGY
Serology: venereal disease research laboratory test 
(VDRL), T. pallidum haemagglutination assay (TPHA).
No specific histology; presence of plasmocytes.

DIFFERENTIAL DIAGNOSIS
• Bejel: syphilis, condylomas.
• Yaws: pemphigus, sickle-cell anaemia, pyodermatitis.
• Pinta: secondary syphilis.

TREATMENT
Benzathine penicillin (Extencilline®) : single intramuscu-
lar injection of 2.4 million units for adults and 0.6 to 1.2 
MU in children; second injection recommended for the 
delayed onset forms.

KEY REFERENCE
•  Morand JJ, Simon F, Garnotel E, et al. Panorama des 

tréponématoses. Méd Trop, 2006;66:15-20.

Yaws at an inhabitant of the ivory coast 
(coll J.J. Morand)
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EPIDEMIOLOGY
Herpes simplex virus (HSV) is distributed worldwide. 
Humans are the only natural reservoirs, and no vectors 
are involved in transmission. Two types of infection exist: 
herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2). 
Endemicity is easily maintained in most human commu-
nities owing to latent infection, periodic reactivation, and 
asymptomatic virus shedding. Varicella-zoster virus (VZV) 
is distributed worldwide. It causes chickenpox and reac-
tivation from remained dormant virus within dorsal root 
ganglia causes herpes zoster. More than 95% of adults 
have antibodies against VZV. Herpes zoster can occur at 
any age but it is more frequent in immunocompromised 
patients and the incidence increases with age.

PATHOPHYSIOLOGY
HSV is transmitted by close personal contact, and infec-
tion occurs via inoculation of virus into susceptible mu-
cosal surfaces (eg, oropharynx, cervix, conjunctiva) or 
through small cracks in the skin. HSV is known to cause 
neurovirulence (the capacity to invade and replicate in 
the nervous system), and is characterized by latency (the 
establishment and maintenance of latent infection in 
nerve cell ganglia proximal to the site of infection):
In orofacial HSV infections, the trigeminal ganglia are 
most commonly involved, while, in genital HSV infec-
tion, the sacral nerve root ganglia (S2-S5) are involved.
There can be reactivation: The reactivation and repli-
cation of latent HSV, always in the area supplied by 
the ganglia, in which latency was established, can be 
induced by various stimuli like fever, trauma, emotional 
stress, sunlight, and menstruation, resulting in overt or 
covert recurrent infection and shedding of HSV. 
Herpes zoster is due to the reactivation of VZV that has 
remained dormant within dorsal root ganglia.

CLINICAL DERMATOLOGICAL PRESENTATION
The clinical course of HSV infection depends on the 
age and immune status of the host, the anatomic site 
of involvement, and the antigenic virus type. Primary 
HSV-1 and HSV-2 infections are accompanied by syste-
mic signs, longer duration of symptoms, and higher rate 
of complications. Recurrent episodes are milder and 
shorter. Typical presentation is with grouped vesicles 
over an erythematous base. Widespread vesicular erup-
tion can be observed in immunocompromised patients 
and in atopic patients (Kaposi-Juliusberg infection).
Post-inflammatory hypopigmentation is quite frequent 
in dark skinned individuals. The grouped pattern or 
hypopigmentation along dermatomal distribution is hi-
ghly suggestive of the diagnosis of herpes simplex and 
herpes zoster, respectively. Localization: HSV infection 
can occur in all body sites; however, gingivostomatitis, 
pharyngo tonsillitis, herpes labialis and genital herpes 
are by far the most common infections.
Herpes zoster typically follows one single dermatome. 
However, eruption may concern two or more derma-
tomes simultaneously. Any dermatome can be involved 
but thoracic and facial nerves are most commonly 
affected.

EXTRACUTANEOUS SIGNS
Herpex simplex: Aseptic meningitis, pneumonia, hepatitis
Herpes zoster: post-herpetic neuralgia (50% of cases after 
60 years), conjunctivitis, keratitis, nerve palsy. Dissemina-
ted zoster, meningoencephalitis and visceral involvement 
can occur in immunocompromised patients. Guillain-
Barré syndrome can occur after VZV infection.

HISTOPATHOLOGY
Cells infected with HSV or VZV demonstrate balloo-

ning and reticular epidermal degeneration; epidermal 
acantholysis and intra-epidermal vesicles are common. 
Intranuclear inclusion bodies, steel-gray nuclei, multinu-
cleate giant keratinocytes, and multilocular vesicles may 
also be present.

DIFFERENTIAL DIAGNOSIS
• Candidiasis.
• Atopic dermatitis.
• Chancroid.
• Coxsackie virus infection.
• Insect bites.
• Syphilis.

TREATMENT
Medical treatment of HSV infection is only required in 
severe cases. Acyclovir, penciclovir valacyclovir, and 
famciclovir are the drugs used. 
Antiviral treatment of herpes zoster has to be given 
for ophthalmic forms and in immunocompromised 
patients. Early treatment (in the first 72 hours) is also 
recommended for patients older than 50 years of age to 
prevent post-herpetic neuralgia.
Hypopigmentation usually regresses with time and sun 
exposures.

KEY REFERENCES
•  Fleming DT, McQuillan GM, Johnson RE, et al. Herpes 

simplex virus type 2 in the United States, 1976 to 1994. 
N Engl J Med. 1997;337:1105-11.

•  Rabella N, Otegui M, Labeaga R, et al. Antiviral sus-
ceptibility of Herpes simplex viruses and its clinical 
correlates: a single center’s experience. Clin Infect Dis. 
2002;34:1055-60.

Kaposi-juliusberg infection in a patient with severe atopic dermatitis. Hypopigmented sequelae after resolution of the infection. Note that the hypopig-
mented lesions reproduce the distribution of the vesicles.
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Hypopigmentation post-herpetic infection. Note the typical 
localization and disposition of the hypopigmented lesions 
reproducing the grouped vesicles (coll. Arun Inamadar).

Depigmentation and keloids following herpes zoster eruption.

Achromic macules following herpes zoster in the area of the left V1.
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KALA-AZAR
Arun Inamadar

Multiple hypopigmented lesions of post kala azar dermal 
leishmaniasis over face (coll. Samujjala Deb).

Multiple hypopigmented lesions of post kala azar dermal leishmaniasis over 
abdomen (coll. Samujjala Deb).

Multiple hypopigmented lesions of post kala azar dermal leishmaniasis over 
nape of the neck (coll. Rajesh Kumar Mandal).

Post kala azar dermal leishmaniasis. multiple hypo-
pigmented lesions over back of the trunk (coll. Piyush 
Choudhari).

SYNONYMS
Post-Kala-Azar dermal leishmaniasis (PKDL).

EPIDEMIOLOGY
Mainly seen in Sudan and India where it follows treated 
visceral leishmaniasis in 50% and 5 to 10% of cases, 
respectively. Thus, it is largely restricted to areas where 
Leishmania donovani is the causative parasite. The 
interval at which PKDL follows visceral leishmaniasis is 0 
to 6 months in Sudan and 2 to 3 years in India. PKDL pro-
bably has an important role in interepidemic periods of 
visceral leishmaniasis, acting as a reservoir for parasites.

PATHOPHYSIOLOGY
The pathogenesis is largely immunologically mediated; 
high concentrations of interleukin 10 in the peripheral 
blood of visceral leishmaniasis patients predict the 
development of PKDL. During visceral leishmaniasis, 
interferon gamma is not produced by peripheral blood 
mononuclear cells (PBMC). After treatment of visceral 
leishmaniasis, PBMC start producing interferon gamma, 
which coincides with the appearance of PKDL lesions due 
to interferon-gamma-producing cells causing skin inflam-
mation as a reaction to persisting parasites in the skin.

CLINICAL DERMATOLOGICAL PRESENTATION
Bilateral hypopigmented macules with often symme-
trical distribution, in a patient who has recovered from 
visceral leishmaniasis and who is otherwise well.
The lesions can coalesce to large hypopigmented areas. 
Macular, maculopapular, and nodular lesions can be 
associated.
Asymptomatic.
Localization: the lesions usually start around the mouth 
from where they spread to other parts of the body 
depending on severity.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Diagnosis is mainly clinical, but parasites can be seen by 
microscopy in smears with limited sensitivity. Polyme-
rase chain reaction (PCR) and monoclonal antibodies 
may detect parasites in more than 80% of cases. Sero-
logical tests and the leishmanin skin test are of limited 
value.

DIFFERENTIAL DIAGNOSIS
•  The differential diagnosis includes a large number of 

other skin conditions including post-inflammatory 
and post-infectious hypopigmentions. Leprosy is 
not uncommonly mistaken for PKDL and distinction 
between these two conditions may be difficult.

TREATMENT
Treatment is always needed in Indian PKDL; in Sudan 
most cases will self-cure but severe and chronic cases 
are treated. Sodium stibogluconate is given at 20 mg/kg 
for 2 months in Sudan and for 4 months in India. Lipo-
somal amphotericine B seems effective; newer com-
pounds such as miltefosine that can be administered 
orally or topically are of major potential interest.

KEY REFERENCES
•  Ramesh V, Mukherjee A. Post-kala-azar dermal leishma-

niasis. Int J Derm. 1995;34:85-91.
•  EE Zijlstra, AM Musa, EAG Khalil, IM El Hassan, AM 

El-Hassan. Post-kala-azar dermal leishmaniasis. The 
Lancet Infect Dis. 2003;3,:87-98.
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LEPROSY
Jean-Jacques Morand

SYNONYMS
Hansen’s disease.

EPIDEMIOLOGY
Mycobacterium leprae.
180,000 current cases, 220,000 new cases in the world 
every year, 2 million people with sequalae.
India (50% of cases), Brazil, Burma, Nepal, Africa (Mada-
gascar, Mozambique, Tanzania), Western Pacific.

PATHOPHYSIOLOGY
Mycobacterial infection of humans’ skin and peripheral 
nerves. Infection also reported in African chimpanzee, 
mangabey, macaque and American nine-banded arma-
dillos.
Genetic susceptibility to leprosy, long incubation.
Transmission from person to person in nasal droplets or 
by prolonged close contact.
Immune system response causing reverse reaction or 
erythema nodosum leprosum.

CLINICAL DERMATOLOGICAL PRESENTATION
Ridley-Jopling classification: tuberculoid (TT), borderline 
(TB, BB, BL), lepromatous (LL) leprosy. 
WHO system: pauci ou multibacillary leprosy.

Tuberculoid leprosy: 1 to 5 depigmented macules or 
papules with hypoesthesia.
Lepromatous leprosy: a lot of symetrical papules 
and nodules with or without depigmentation and 
hypoesthesia.

EXTRACUTANEOUS SIGNS
Neurologic (paralysis trophic, lagophtalmia, ulcer) and 
ocular involvement (retinitis).

HISTOPATHOLOGY 
Skin and nasal smear: acid-fast bacteria, red with Ziehl-
Neelsen stain, unculturable in laboratory except by 
injection into the footpads of mice.
Serology, PCR.
Lepromin test (IDR).
Histology: granulomatous dermal infiltrate/dermal 
inflammatory infiltrate with Virchow cell and acellular 
Unna band.

DIFFERENTIAL DIAGNOSIS
• Pityriasis alba.
• Atopic dermatitis.
• Vitiligo minor.

• Sarcoidosis.
• Leishmaniasis.

TREATMENT
Paucibacillary leprosy: daily dapsone and monthly 
rifampicin for 6 months.
Multibacillary leprosy: daily dapsone and clofazimine 
with monthly rifampicin for 12 months.

PREVENTION
Bacillus Calmette–Guérin (BCG) vaccine.

KEY REFERENCES
•  Bret S, Flageul B, Girault PY, Lightburne E, Morand JJ. 

Epidemiological survey of leprosy conducted in metro-
politan France between 2009 and 2010. Ann Dermatol 
Venereol. 2013;140:347-52.

•  Massone C, Cavalchini A, Clapasson A, Nunzi E. Hypo-
pigmented macules: leprosy, atopy or pityriasis versico-
lor? G Ital Dermatol Venereol. 2010;145:779-82.

•  Murthy PK. Clinical manifestations, diagnosis and classi-
fication of leprosy. J Indian Med Assoc. 2004;102:678-9.

Borderline leprosy.

Borderline leprosy with hypopigmented macule and 
cubital paralysis (coll J.J. Morand).

Copper-colored depigmentation in borderline leprosy 
with reverse reaction (coll J.J. Morand).

Hyperpigmentation of erythema nodosum leprosum in 
borderline leprosy with cubital and median paralysis 
(coll J.J. Morand).
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Jean-Jacques Morand

Multibacillary leprosy (ll) (coll J.J. Morand).

Neurologic and dyschromic sequelae of leprosis.

Reverse reaction. Tuberculoid leprosy.

Tuberculoid leprosy. Note the granulomatous border and the hypopigmentation in the center of the lesion.

Tuberculoid leprosy.
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ONCOCERCOSIS
Jean-Jacques Morand

EPIDEMIOLOGY
Central Africa (99% of cases), Central and South America
18 million infected people, 300,000 blind (second 
largest infectious cause in the world).
Nematode: Onchocerca volvulus.
Transmitted to humans through the bite of a black fly of 
the genus Simulium living near the rivers.

PATHOPHYSIOLOGY
Endosymbiotic bacteria Wolbachia pipientis.
Immune system response causing itch and blindness.
Severity of illness directly proportionate to the number 
of infected microfilariae and the release of Wolbachia 
surface protein.

CLINICAL DERMATOLOGICAL PRESENTATION
Acute scattered pruritic papules.
Subcutaneous nodules (containing the adult worms 
located mainly on the trunk).
Chronic lichenified hyperpigmented plaques (Mal 
morando).
Oedema of a limb (Cameroon swollen arm) and lympha-

denopathy (elephant skin).
Hyperpigmentation with spotted depigmentation 
(leopard skin). 
Thickened, wrinkled skin (lizard skin).
Secondary bacterial infections.

EXTRACUTANEOUS SIGNS
Ocular involvement, punctuate keratitis, sclerosing 
keratitis (river blindness), chorioretinitis.

BIOLOGY/HISTOPATHOLOGY 
Eosinophilia, serology.
Bloodless biopsy: dermal microfilariae.
Macronodule’s biopsy: adult worms.

DIFFERENTIAL DIAGNOSIS
•  Eczema.
•  Prurigo.
•  Scabies.

TREATMENT
Ivermectin (two doses 6 months apart) + doxycycline 
(daily for at least 4 to 6 weeks) or rifampicin.
Diethylcarbamazine: Mazzotti reactions (fever, urticaria, 
arthralgia, hypotension).

PREVENTION
Mass drug administration (Onchocerciasis Control 
Programme).
Vectorial fight: larvicide spraying of fast-flowing rivers to 
control black fly populations.

KEY REFERENCES
•  Katabarwa M, Eyamba A, Habomugisha P, et al. After a 

decade of annual dose mass ivermectin treatment in 
Cameroon and Uganda, onchocerciasis transmission 
continues. Trop Med Int Health. 2008;13:1196-203.

•  Hoerauf A, Specht S, Marfo-Debrekyei Y, et al. Efficacy 
of 5-week doxycycline treatment on adult Onchocerca 
volvulus. Parasitol Res. 2009;104:437-47.

Hyperpigmentation with spotted depigmentation (leo-
pard skin) (coll. Edward Lightburne).

Onchocerciasis: note lichenified hyperpigmented plaques and the dorsal nodule at an inhabitant 
of the ivory coast (coll. J.J. Morand).
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EPIDEMIOLOGY
United States Centers for Disease Control and Prevention 
(CDC) estimate that, annually, 55,400 people in the US get 
new syphilis infections. Of new cases of syphilis, 15,667 
cases were of primary and secondary (PS & SS) syphilis, 
the earliest and most infectious stages of syphilis.
Internationally, the prevalence of syphilis varies by 
region. Syphilis remains prevalent in many developing 
countries and in some areas of North America, Asia, and 
Europe, especially Eastern Europe. The highest rates 
are in South and Southeast Asia, followed closely by 
sub-Saharan Africa. The third highest rates are in the 
regions of Latin America and the Caribbean.

PATHOPHYSIOLOGY
Syphilis is transmitted from person to person by direct 
contact with syphilis sores. Syphilis can be transmitted 
during vaginal, anal, or oral sexual contact. In acquired 
syphilis, Treponema pallidum rapidly penetrates intact 
mucous membranes or microscopic dermal abrasions 
and, within a few hours, enters the lymphatics and 
blood to produce systemic infection. Incubation time 
from exposure to development of primary lesions, 
which occur at the primary site of inoculation can range 
from 9 to 90 days.

CLINICAL DERMATOLOGICAL PRESENTATION
Primary chancre sore is usually firm, round, and painless. 
Because the primary chancre sore is painless, it can easily 
go unnoticed. The ulcer lasts 3 to 6 weeks and heals 
regardless of whether or not a person is treated.
Secondary syphilis: bilaterally symmetrical exanthem 
consisting of macules, papules or mixed lesions with sca-
ling. The non-pruritic lesions are of coppery hue and there 
is special predilection for palms and soles. Moth eaten 

alopecia, pustular and plaque lesions on moist, intertrigi-
nous areas calles as ‘condyloma lata’ are characteristic.
Tertiary syphilis: gummas.
Dyschromia is only an occasional sign of secondary 
syphilis.
Leukoderma syphiliticum can be observed on the lateral 
face of the neck and low neckline. Hypopigmented 
macules can be obvious but in most cases only careful 
examination with Wood’s lamp allow them to be noticed.
Slightly hypopigmented 1-2 cm round macules on grayish 
or brownish background, called leukomelanoderma, can 
be also observed.

EXTRACUTANEOUS SIGNS
Primary syphilis: none.
Secondary syphilis: acute glomerulonephritis, gastritis, 
or gastric ulceration, optic neuritis and polyarthritis can 
be observed
Tertiary syphilis: neurosyphilis including headache, 
meningitis, dizziness, dementia, cranial nerve palsies, 
tabes dorsalis, incontinence, and weakness. Cardiovas-
cular involvement with aortic dilatation and valvular 
insufficiency.

HISTOPATHOLOGY
The chancre is characterized by mononuclear leukocytic 
infiltration, macrophages, and lymphocytes. The inflam-
matory reaction causes an obliterative endarteritis.
The inflammatory reaction of secondary syphilis is 
histologically similar to that of the primary chancre but 
is less intense.  
The infiltrate will be dense, diffuse, and, in some ins-
tances, nearly completely plasmocytic. Coat sleeve like 
plasma cell infiltration is characteristic finding.

DIFFERENTIAL DIAGNOSIS
• Candidiasis.
• Chancroid.
• Condyloma acuminata.
• Drug eruptions.
• Genital warts.
• Granuloma inguinale (Donovanosis).
• Herpes simplex.
• Lymphogranuloma venereum (LGV).
• Yaws.

TREATMENT
The drug of choice is penicillin G. Intramuscular (IM) 
benzathine penicillin is recommended. Alternatively 
doxycycline/tetracycline can be prescribed for penicil-
lin-sensitive patient.
The following regimens are recommended for penicillin 
treatment:
•  Primary or secondary syphilis: benzathine penicillin G 

2.4 million units IM in a single dose.
•  Early latent syphilis: benzathine penicillin G 2.4 million 

units IM in a single dose.
•  Late latent syphilis or latent syphilis of unknown 

duration: benzathine penicillin G 7.2 million units total, 
administered as three doses of 2.4 million units IM each 
at 1-week intervals .

•  Pregnancy: treatment appropriate to the stage of 
syphilis is recommended.

KEY REFERENCES
•  Centers for Disease Control and Prevention. Sexually 

Transmitted Disease Surveillance, 2007. 33 2008; 
Atlanta, Georgia.

•  Harrison LW. The Oslo study of untreated syphilis, 
review and commentary. Br J Vener Dis. 1956;32:70-8.

Typical palmar involvement of secondary stage of syphilis.

Macular exenthema of the secondary stage of syphilis.

SYPHILIS
Arun Inamadar
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Leukomelanoderma in secondary stage of syphilis (coll. Pascal del Giudice).

Necklace of venus. note the slight hypopigmentation asso-
ciated with erythematous macules (coll. Pascal del Giudice).

Secondary stage of syphilis.

Palmar involvement of secondary stage of syphilis (coll. Pascal del Giudice).
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TINEA VERSICOLOR
Arun Inamadar

Tinea versicolor. Note the slightly erythematous borders of some 
hypopigmented macules.

Tinea versicolor of the face. Widespread tinea versicolor of the back.

Widespread tinea versicolor in an immunocompromised hiv patient. 
Note the associated tinea cruris.

Wood’s lamp examination of 
tinea versicolor. Note the yel-
lowish coloration of the lesions.

EPIDEMIOLOGY
Occurs more frequently in areas with higher tempera-
tures and higher relative humidities.

PATHOPHYSIOLOGY
Tinea versicolor is caused by the dimorphic, lipophilic 
organisms in the genus Malassezia, formerly known as 
Pityrosporum. Human peptide cathelicidin LL-37 plays a 
role in skin defense against this organism.  Factors that 
lead to the conversion of the saprophytic yeast to the 
parasitic, mycelial morphologic form include a genetic 
predisposition; warm, humid environments; immuno-
suppression; malnutrition; and Cushing disease. 

CLINICAL DERMATOLOGICAL PRESENTATION
Most individuals with tinea versicolor report abnormal 
pigmentation. The color of each lesion varies from 
almost white to reddish brown or fawn colored.
A fine, dustlike scale covers the lesions. Wood’s lamp 
examination reveals a yellowish fluorescence.

Localization: the commonly involved skin regions are 
the trunk, the upper back, the abdomen, and the proxi-
mal extremities. 

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
The epidermis reveals mild hyperkeratosis and acan-
thosis, and a mild perivascular infiltrate is present in the 
dermis. An acanthosis nigricans-like epidermal change is 
noted in the papular variety, with dilated blood vessels 
observed in erythematous lesions.
Periodic acid-Schiff (PAS) stain will help to detect the 
organism.

DIFFERENTIAL DIAGNOSIS
• Progressive macular hypomelanosis.
• Erythrasma.
• Pityriasis alba.

• Psoriasis guttate.
• Seborrheic dermatitis.
• Tinea corporis.
• Vitiligo.

TREATMENT
Effective topical agents include selenium sulfide, ciclopi-
roxolamine, as well as azole and allylamine antifungals. 
Various regimens can be used. Topical azole antifungals 
can be applied every night for 2 weeks. Oral therapy can 
also be used in consort with topical regimens. Ketoco-
nazole, fluconazole, and itraconazole are the preferred 
oral agents.

KEY REFERENCES
•  Crespo-Erchiga V, Florencio VD. Malassezia yeasts and 

pityriasis versicolor. Curr Opin Infect Dis. 2006;19:139-47.
•  Inamadar AC, Palit A. The genus Malassezia and 

human disease. Indian J Dermatol Venereol Leprol. 
2003;69:265-70.
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ACQUIRED HYPOMELANOSIS

Inflammatory hypomelanosis
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ATOPIC DERMATITIS

Hypochromic lesions of atopic dermatitis of the face. Note the slight erythema and crusting 
on the plaques.

Hypochromic lesions of atopic dermatitis on the elbow crease. The erythema 
and scales are almost absent but the localization, and the irregular and ill-defi-
ned hyperpigmented borders are highly suggestive of the diagnosis.

Hypochromic lesions of atopic dermatitis in a young girl. 
Note the irregular and hyperpigmented borders.

EPIDEMIOLOGY
Hypopigmentation is quite common in patients with 
atopic dermatitis.
All skin types can be affected, but it is more pronounced 
in dark skinned individuals.

PATHOPHYSIOLOGY
The hypopigmentation is post-inflammatory. Spon-
giosis, parakeratosis and lichenification also affect the 
melanogenesis. The chronic use of topical steroids may 
play a role in some patients but it is not the main causa-
tive factor of the hypopigmentation.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypopigmented lesions from one to several centimeters 
in diameter. The borders are irregular and ill-defined 
and sometimes are hyperpigmented.
Erythema, exudation or scales are observed in active 
lesions but hypopigmented macules in suggestive loca-
lizations may be the only clinical sign.
Slight to severe pruritus.

Localization: predilection for flexural areas. The face is 
the main site in young children.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Reduced melanin contained in the basal layers of the 
epidermis. Some authors have reported a decrease in 
melanocyte number.
Histological signs of atopic dermatitis in active lesions.

DIFFERENTIAL DIAGNOSIS
•  Other post-inflammatory hypopigmentations such 

as mycosis fungoides, psoriasis, sarcoidosis, leprosy, 
pityriasis lichenoides chronica.

•  Vitiligo (Wood’s lamp examination shows that lesions 
are not totally amelanotic – contrary to vitiligo).

TREATMENT
Emollients, topical steroids or topical calcineurin inhibi-
tors in active lesions, phototherapy.

KEY REFERENCES
•  Larrègue M, Martin J, Bressieux JM, Canuel C, De 

Giacomoni P, Ramdenée P, Babin P. Vitiligoid achromias 
and severe atopic dermatitis. A propos of 4 cases. Ann 
Dermatol Venereol. 1985;112:589-600.

•  Eichenfield LF, Tom WL, Chamlin SL, Feldman SR, 
Hanifin JM, Simpson EL, et al. Guidelines of care for the 
management of atopic dermatitis: section 1. Diagnosis 
and assessment of atopic dermatitis. J Am Acad Derma-
tol. 2014;70:338-51.



Discoid lupus erythematosus involving of the cheek and the conchal bowl of the ear 
(coll. Amit G. Pandya and M. Rodrigues).

Scarred, atrophic and dyspigmented plaques with alopecia (coll. Amit G. Pandya and 
M. Rodrigues).

Hypochromic lesions with hyperpigmented borders in discoid lupus erythematosus 
(coll. Amit G. Pandya and M. Rodrigues).

Close-up of a lesion of discoid lupus erythematosus. Note the hyperpigmented border 
and the hypochromic and atrophic center.

DISCOID LUPUS
Amit G. Pandya and M. Rodrigues

EPIDEMIOLOGY
Discoid lupus erythematosus (DLE) is one of the three 
main subtypes of chronic cutaneous lupus (CCL) and 
accounts for approximately 75% of cases seen. The 
prevalence of CCL is said to be similar to systemic lupus 
erythematosus (SLE) which is reported to be as high as 
48 cases per 100,000 people. Most authorities suggest 
DLE is more frequent in women and in African Americans 
compared with Caucasians or Asians. While the age of 
onset is usually 20–50 years, African American patients 
seem to develop DLE at a younger age compared with 
their Caucasian counterparts.

PATHOPHYSIOLOGY
While the exact etiology of DLE is not completely 
understood, an increasing body of evidence suggests 
ultraviolet irradiation, autoantibody generation and T 
cell dysfunction as well as dendritic and other immune 
cells may be involved.

CLINICAL DERMATOLOGICAL PRESENTATION
Erythematous to violaceous scaly papules and plaques 
with follicular plugging are often seen.
Over time, lesions cause disfiguring, scarred, atrophic 
and dyspigmented plaques with alopecia.
In patients with colored skin, marked hypopigmentation 
and/or hyperpigmentation is usually seen. Anecdotal ex-
perience from dermatologists who specialize in colored 
skin indicate discoid lesions (either isolated or as part of 
SLE) are more severe in people with colored skin.
Localization: face, scalp, lips and sun exposed areas. 
Involvement of the conchal bowl of the ear is characte-

ristic but not always present.
These lesions may cause burning or pain but are more 
often asymptomatic. 

EXTRACUTANEOUS SIGNS
Approximately 16% of patients with DLE may develop 
systemic involvement within 3 years of initial diagnosis. 
DLE confers a better prognosis than SLE with a lower 
frequency of nephritis and end stage renal disease. 
Arthritis and terminal renal failure are positively associa-
ted with African-Americans but negatively associated 
with Hispanic populations.

HISTOPATHOLOGY
Features on biopsy will vary depending on the location 
and stage of lesion examined. Histopathological features 
include hyperkeratosis, follicular plugging, epidermal 
atrophy, basal layer vacuolation, apoptotic keratinocytes 
and a dense perivascular and peri-appendageal infiltrate.
Thickening of the basement membrane, pigment incon-
tinence and abundant mucin may also be seen.

DIFFERENTIAL DIAGNOSIS
Depending on morphology and location of the lesion(s),  
the differential diagnosis may be wide.
• Other forms of lupus.
•  Sarcoidosis, cutaneous lymphomas, lichen planus, 

inflammatory vitiligo and granuloma faciale.

TREATMENT
While mortality is low in those with DLE, morbidity may 
be high. For this reason, early recognition and treatment 

of DLE lesions is essential to prevent long-term sequelae.
Triggers including medication, smoking and UV 
exposure must be avoided. Cosmetic camouflage may 
be helpful for some patients. Topical and intralesional 
steroids and hydroquinone are first-line agents but other 
topical agents (calcineurin inhibitors, pimecrolimus, 
tacroliumus) may also be useful. Topical retinoids, calci-
potriol and imiquimod have been useful in a few cases. 
In severe, recalcitrant cases, systemic steroids may be 
required. Other reported systemic therapies include 
retinoids, dapsone, methotrexate, cyclosporin and 
mycophenolate mofetil. Rare reports of intravenous 
immunoglobulin and rituximab have been published in 
the literature. 
Consultation with other medical specialists in a mul-
ti-disciplinary team approach may be necessary for 
patients with systemic disease.

KEY REFERENCES
•  Deligny C, Marie DS, Clyti E et al. Pure cutaneous lupus 

erythematosus in a population of African descent in 
French Guiana: a retrospective population-based des-
cription. Lupus. 2012;21:1467-71.

•  Petit A, Dadzie O.E. Multisystemic diseases and eth-
nicity: a focus on lupus erythematosus, systemic sclero-
sis, sarcoidosis and Behçet disease. BJD. Special Issue: 
Ethnic Skin: a New Era for Studying Human Cutaneous 
Diversity. 2013;169 (Suppl s3):1-10.

•  Merola JF, Prystowsky SD, Iversen C et al. Association 
of discoid lupus erythematosus with other clinical 
manifestations among patients with systemic lupus 
erythematosus. J Am Acad Dermatol. 2013;69:19-24.
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DISCOID LUPUS
Amit G. Pandya and M. Rodrigues

Hypochromic lesions of the face in discoid lupus erythematosus. Note the hyperpig-
mented borders (coll. Amit G. Pandya and M. Rodrigues).

Inflammatory and hypochromic lesions in subacute form of lupus.

Dyschromia in severe systemic lupus erythematosus. Discoid lupus erythematosus.
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Extra genital lichen sclerosus and atrophicus on the 
thigh. Note the polygonal hypopigmented papules coa-
lescing into plaques.

Early form of lichen sclerosus and atrophicus of the 
thigh.

Vulvar lichen sclerosus and atrophicus on a young girl.

LICHEN SCLEROSUS ATROPHICUS

EPIDEMIOLOGY
The prevalence is unknown but estimates range from 
1:60 to 1:1000. Genetic predisposition is reported with 
some familial cases.
Female predominance (6 females:1 male) without racial 
predilection.
Genital (mainly vulvar) lichen sclerosus et atrophicus 
(LSA) is frequently observed in children while extra geni-
tal LSA mostly affects adults.

PATHOPHYSIOLOGY
The pathogenesis of LSA is unknown. The develop-
ment of hypopigmented LSA lesions may be related to 
decreased melanin production, reduced transfer of the 
melanin to the surrounding keratinocytes and partial 
melanocyte loss.

CLINICAL DERMATOLOGICAL PRESENTATION
Polygonal hypopigmented papules that coalesce into 
plaques with irregular but quite distinct borders. With 
time, lesions are take on a characteristic pattern of 
smooth, porcelain-white spots.
Telangiectasias and follicular plugs are often present 
and can be easily observed using dermoscopy. Blisters 
can be observed.
Gradual synechias and stenosis are observed in genital 
LSA.

Asymptomatic or mild pruritus in extragenital LSA. 
Pruritus is common in genital areas and can lead to 
lichenification.
Transformation in squamous cell carcinoma is rare but 
required careful follow-up of the chronic forms.
Localization: any area of the skin can be affected by 
extra-genital LSA. Vulvar LSA mostly affects the labia 
majora but the lesions can be more widespread. In 
males, the penis glans and the prepuce or foreskin rem-
nants are the most involved.

EXTRACUTANEOUS SIGNS
Dyspareunia, dysuria.

HISTOPATHOLOGY
Compact hyperkeratosis with thin epidermis. Liche-
noid mononuclear infiltrate in the dermal-epidermal 
junction. Edema in the papillary dermis in early lesions, 
replaced by sclerosis and hyalinization.
Reduced number of active melanocytes with a decrease 
or total disappearance of melanin.

DIFFERENTIAL DIAGNOSIS
•  Extra-genital LSA: vitiligo punctate, other post-in-

flammatory hypopigmentations such as sarcoidosis, 
leprosy, lichen planus, lupus, pityriasis lichenoides 
chronica, tinea versicolor. Atrophoderma of Pierini and 

Pasini. Idiopathic guttate hypomelanosis.
•  Genital LSA: warts, balanitis xerotica obliterans, 

Bowen’s disease, genital vitiligo.

TREATMENT
High potent topical steroids and topical calcineurin 
inhibitors for genital LSA.
Circumcision may be of benefit in male genital LSA.
Phototherapy can be proposed for extra-genital forms 
of LSA.

KEY REFERENCES
•  Carlson JA, Grabowski R, Mu XC, Del Rosario A, Malfe-

tano J, Slominski A. Possible mechanisms of hypopig-
mentation in lichen sclerosus. Am J Dermatopathol. 
2002;24:97-107.

•  Sherman V, McPherson T, Baldo M, Salim A, Gao 
XH, Wojnarowska F. The high rate of familial lichen 
sclerosus suggests a genetic contribution: an obser-
vational cohort study. J Eur Acad Dermatol Venereol. 
2010;24:1031-4.

•  Chi CC, Kirtschig G, Baldo M, Lewis F, Wang SH, 
Wojnarowska F. Systematic review and meta-analysis 
of randomized controlled trials on topical interven-
tions for genital lichen sclerosus. J Am Acad Dermatol. 
2012;67:305-12.

Dermoscopy of a porcelain-white spot. Note the telan-
giectasia and the follicular plugs.

Extra genital lichen sclerosus et atrophicus with coales-
cence of the lesions into plaques.
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MUCINOSIS

Mucinoses are due to the accumulation of acid glycosa-
minoglycans (mucin). This deposit can be in the outer 
root sheath of hair follicle (follicular mucinosis), or within 
the dermis (papular mucinosis).

SYNONYMS
Alopecia mucinosa (for follicular mucinosis). 
Lichen myxedematosus (for papular mucinosis).

EPIDEMIOLOGY
Both follicular and papular mucinoses are rare.
They have been reported in all races.
Both sexes are equally affected by papular mucinosis 
while a male predominance is reported for follicular 
mucinosis.
Primary localized follicular mucinosis occurs generally 
before the age of 40 years, while primary generalized 
follicular mucinosis, secondary follicular mucinosis and 
papular mucinosis usually affect older individuals.

PATHOPHYSIOLOGY
The hypopigmentation is due to the mucin deposit.

CLINICAL DERMATOLOGICAL PRESENTATION.
Follicular mucinosis
•  Pink to yellow-white papules and plaques with follicular 

accentuation that spontaneously resolve in less than 2 

years. Chronic generalized form may persist for years.
• Hair loss in hair-bearing areas.
•  Follicular mucinosis can be also secondary to other 

conditions such as cutaneous lymphoma (mycosis 
fungoides), lupus, HIV.

• None to mild pruritus.
•  Localization: face, scalp, neck and shoulder are the 

most frequent sites.
Papular mucinosis
•  Pink to yellow-white papules that can coalesce into 

plaques.
• None to mild pruritus.
•  Myeloma and HIV can be associated with papular 

mucinosis
•  Localization: face, dorsal hands, extensor surfaces of 

the arms and legs.

EXTRACUTANEOUS SIGNS
None in follicular mucinosis.
A monoclonal paraprotein band is frequently found in 
papular mucinosis.

HISTOPATHOLOGY
Accumulation of mucin in the outer root sheath of hair 
follicle (follicular mucinosis), or within the dermis (papu-
lar mucinosis). An inflammatory cell infiltrate is often 
associated.

DIFFERENTIAL DIAGNOSIS
•  Follicular mucinosis: alopecia areata, keratosis pilaris, 

pityriasis rubra pilaris, seborrheic dermatitis. In daily 
practice, the main problem is to differentiate primary 
follicular mucinosis to follicular mucinosis associated to 
mycosis fungoides.

•  Papular mucinosis: amyloidosis, xanthoma, sarcoido-
sis, leprosis, granuloma annulare.

TREATMENT
Follicular mucinosis: treatment is not always required, 
especially in localized forms that spontaneously resolve 
after several months. PUVA, steroids (topical or systemic), 
interferon, dapsone can be proposed. Treatment of the 
underlying disorder in a secondary follicular mucinosis.
Papular mucinosis: systemic steroids, immunoglobulins, 
PUVA, thalidomide, anti-tumor necrosis factor-alpha 
antibodies.

KEY REFERENCES
•  Rongioletti F, Ghigliotti G, De Marchi R, Rebora A. 

Cutaneous mucinoses and HIV infection. Br J Dermatol. 
1998;139:1077-80.

•   Jackson EM, English JC 3rd. Diffuse cutaneous muci-
noses. Dermatol Clin. 2002;20:493-501.

Papular mucinosis on the face of the same patient.

Follicular mucinosis of the face secondary to lupus.

Discrete papular mucinosis in a patient with HIV. Primary localized follicular mucinosis.

Papular mucinosis on the dorsum of the hands.
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MYCOSIS FUNGOIDES

EPIDEMIOLOGY
Mycosis fungoides (MF) is the most common type of 
cutaneous T-cell lymphoma and most of dyschromia 
observed with cutaneous lymphoma are due to MF. The 
incidence of MF has been reported to be as high as 0.9 
per 100,000. 
Hypochromic forms of cutaneous lymphoma is more 
frequently observed in children (about 25% of MF in 
children are hypochromic).

PATHOPHYSIOLOGY
The development of hypopigmented MF lesions may 
be related to melanocytes degeneration and abnormal 
melanogenesis cause by a nonspecific response to cell 
injury associated with inflammation.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypopigmented macules with irregular but quite distinct 
borders. Some lesions can be circular or oval.
Keratosis pilaris-like papules and alopecia can be obser-
ved and are highly suggestive of a folliculotropic form.
Slight or no pruritus.
Hyperpigmented macules are rarer in MF but they can be 
observed in heavily pigmented individuals.

Poikiloderma with a mixed pattern of hypo- and hyper-

pigmentation can be observed, especially after treatment.
Many other clinical variants of MF without dyschromic 
changes are also described.
Localization: any area of the skin can be affected. In early 
stages lesions are often distributed asymmetrically in sun-
protected areas.

EXTRACUTANEOUS SIGNS
In latter stages, a lymph node or visceral involvement 
can be observed.

HISTOPATHOLOGY
Atypical lymphocytic cells with cerebriform nuclei 
mostly confined to the epidermis (epidermotropism) are 
characteristic of MF. Pautrier abscesses are also sugges-
tive of MF. 
At early stages the histopathology can be nonspecific 
and shows similar aspects of other inflammatory disor-
ders, especially eczema. Immunohistochemistry and 
search for clonal T-cell receptor gene rearrangements 
can be helpful. However, careful clinical follow-up and 
repeating biopsies can be necessary to confirm the 
diagnosis.
Melanin may be reduced or absent and mild to marked 
pigmentary incontinence may be seen.

DIFFERENTIAL DIAGNOSIS
•  Pityriasis alba (diagnosis can be very difficult at early 

stages, even at histology. The persistence or the 
recurrence of the lesions at the same place, even after 
topical steroids, and a partial alopecia in the affected 
zone are suggestive of MF).

•  Other post-inflammatory hypopigmentations such as 
sarcoidosis, leprosy, pityriasis lichenoides chronica.

• Vitiligo (especially vitiligo minor in dark skin types).

TREATMENT
High potent topical steroids.
Phototherapy.
Irradiation, oral retinoids, photodynamic therapy, topi-
cal or systemic chemotherapies.

KEY REFERENCES
•  Lombroza E, Cohen SR, Phelps R, Lebwohl M, Braver-

man IM, DiConstanzo D. Hypopigmented variant of 
mycosis fungoides: dermogrpahy, histopathology and 
treatment. JAAD 1995;32:987-93.

•  Weberschock T, Strametz R, Lorenz M, Röllig C, Bunch 
C, Bauer A, Schmitt J. Interventions for mycosis fun-
goides. Cochrane Database Syst Rev. 2012;9.

Multiple hypopigmented patches of the leg in mycosis fungoides.

Large patch of mycosis fungoides. Along with the hy-
popigmentation, a slight erythema with discrete scales 
can be observed here. The marked alopecia is highly 
suggestive of the diagnosis of mycosis fungoides.

Multiple hypopigmented patches of the arm. Note the slight decrease of hair density in 
affected areas.
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MYCOSIS FUNGOIDES

Early form of hypopigmented mycosis fungoides. the differential diagnosis with 
eczema is very difficult at this stage.

Mycosis fungoides with large hypopigmented slightly inflammatory patches.

Mixed pattern of hypo- and hyperpigmentations in 
a patient with sezary syndrome. Erythroderma with 

crusts and lichenification due to the chronic pruritus 
are suggestive of the diagnosis.
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PITYRIASIS ALBA

EPIDEMIOLOGY
Very common (6% of children in a recent Egyptian study).
Mostly observed in children and young adults.
All skin types can be affected, but it is more pronounced 
in dark skinned individuals.
More apparent in summer and fades during winter.

PATHOPHYSIOLOGY
Unknown. The role of dryness seems to be important. 
For some authors, pityriasis alba is a variant of atopic 
dermatitis. The hypopigmentation is post-inflammatory.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypopigmented macules from 5 to 30 mm in diameter 
with ill-defined and sometimes slightly raised borders. 
The shape is round, oval, or irregular.
Early lesions are slightly erythematous and progressi-
vely become dry, scaly and hypopigmented.

Slight or no pruritus.
Hyperpigmented pityriasis alba has been reported but 
appears to be rare.
Localization: any area of the skin can be affected, but 
the face is the most frequent site. Generalized lesions 
occur in less than 10% of cases.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Reduced melanin contained in the basal layers of the 
epidermis.
Hyperkeratosis with some parakeratosis. Follicular 
spongiosis and follicular plugging. Slight perivascular 
lymphocytic infiltrate with edema of the upper dermis. 

DIFFERENTIAL DIAGNOSIS
•  Vitiligo (Wood’s lamp examination shows that pityriasis 

alba is not totally amelanotic at the contrary of vitiligo).
•  Other post-inflammatory hypopigmentations such 

as mycosis fungoides, psoriasis, sarcoidosis, leprosy, 
pityriasis lichenoides chronica.

TREATMENT
Emollients.
Phototherapy or sun exposure.
Topical steroids in early stages.

KEY REFERENCES
• Lin RL, Janniger CK. Pityriasis alba. Cutis. 2005;76:21-4.
•  El-Khateeb EA, Lotfi RA, Abdel-Aziz KM, El-Shiekh 

SE. Prevalences of skin diseases among primary 
schoolchildren in Damietta, Egypt. Int J Dermatol. 
2014;53:609-16.

Generalized lesions of pityriasis alba in a young child.

Pityriasis alba of the arm. Note the ill-defined borders.

Early stage of pityriasis alba.Large pityriasis alba of the cheek.



160

PITYRIASIS LICHENOIDES

EPIDEMIOLOGY
Hypopigmentation following pityriasis lichenoides is 
quite uncommon.
Both acute and chronic pityriasis lichenoides can evolve 
into hypopigmented lesions.
All skin types can be affected, but it is more pronounced 
in dark skinned individuals.

PATHOPHYSIOLOGY
The hypopigmentation is post-inflammatory.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypopigmented macules from 0.5 to 2 cm in diameter.
Typical lesions of pityriasis lichenoides acute or chronica 
may be observed concomitantly to the hypopigmented 
macules but the hypopigmentation remains the only 
clinical sign when the eruption resolves.
None to moderate pruritus.

Localization: symmetrically or asymmetrically distribu-
ted on the trunk, buttocks, thigh, upper arm and axillary 
folds.

EXTRACUTANEOUS SIGNS
None.
Fever, myalgias and malaise can be observed in pityria-
sis lichenoides et varioliformis acuta.

HISTOPATHOLOGY
Reduced melanin contain in the basal layers of the 
epidermis.
Epidermal spongiosis, parakeratosis and lymphocytic 
infiltrate in active lesions.

DIFFERENTIAL DIAGNOSIS
•  Other post-inflammatory hypopigmentations such as 

pityriasis alba, mycosis fungoides, psoriasis, sarcoido-

sis, leprosy, atopic dermatitis.
•  Vitiligo (Wood’s lamp examination shows that lesions 

are not totally amelanotic at the contrary of vitiligo).

TREATMENT
Phototherapy.
Erythromycin and topical steroids can be discussed in 
the active phase.

KEY REFERENCES
•  Clayton R, Warin A. Pityriasis lichenoides chronica 

presenting as hypopigmentation. Br J Dermatol. 
1979;100:297-302.

•  Bowers S, Warshaw EM. Pityriasis lichenoides and its 
subtypes. J Am Acad Dermatol. 2006;55:557-72.

Hypopigmented macules following an acute form of pityriasis lichenoides.

Hypopigmented macules of the thigh following pityriasis 
lichenoides chronica.

Hypopigmented macules in pityriasis lichenoides chronica. Some lesions remains slightly active with faint 
erythema and scales.
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PSORIASIS

EPIDEMIOLOGY
Hypopigmentation is frequently observed in psoriasis 
occurring in dark skinned individuals.

PATHOPHYSIOLOGY
The hypopigmentation is in part post-inflammatory. 
However, it is also related to the increased keratino-
cyte turn-over, thus interfering with the melanosome 
transfer and increasing the elimination of the melanin 
contained in keratinocytes.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypopigmented plaques with well-defined borders, 
following or associated with the typical erythematous 
and squamous lesions of psoriasis.
Vitiligo and psoriasis can be confined to the same areas. 
In this case the lesions are totally achromic. 
The increased prevalence of psoriasis in vitiligo patients 
is still under debate. A recent review of reported cases 
does not support an increased prevalence.

None to mild pruritus.
Localization: knees, elbows, umbilicus and lumbar area 
are the localizations of predilection.

EXTRACUTANEOUS SIGNS
None.
Inflammatory arthralgias when rheumatoid psoriasis is 
associated.

HISTOPATHOLOGY
Reduced melanin contained in the basal layers of the 
epidermis.
Acanthosis, parakeratosis, proliferation of subepidermal 
vasculature and polymorphonuclear leukocytes and 
lymphocytes infiltrate in active lesions.

DIFFERENTIAL DIAGNOSIS
•  Other post-inflammatory hypopigmentations such as 

pityriasis alba, mycosis fungoides, pityriasis liche-
noides, sarcoidosis, leprosy, atopic dermatitis.

TREATMENT
Phototherapy is a treatment of choice when hypopig-
mentation is associated with psoriasis.
Topical steroids, topical vitamin D, acitretin, methot-
rexate, ciclosporin, and anti-tumor necrosis factor-alpha 
or anti-IL12/IL23 antibodies.

KEY REFERENCES
•  Berger TG, Kiesewetter F, Maczek C, Bauer N, Lueftl M, 

Schuler G, Simon M Jr.  Psoriasis confined strictly to 
vitiligo areas – a Koebner-like phenomenon? J Eur Acad 
Dermatol Venereol. 2006;20:178-83.

•  Sawchuk M, Spano F, Loo WJ, Guenther L. The coexis-
tence of psoriasis and vitiligo: a review. J Cutan Med 
Surg. 2012;16:300-5.

Psoriasis on vitiligo lesions. The achromy is highly suggestive of vitiligo and is against 
post-inflammatory hypopigmentation.

Hypopigmentation in plaque psoriasis. The lesions have well-defi-
ned borders. Note that the erythema is more visible in the hypo-
chromic lesion.

Hypopigmentation in plaque psoriasis. The 
lesions are very active here and the diagnosis 
is obvious.

Generalized psoriasis. Only the older lesions are hypo-
pigmented.

Hypopigmentation in small plaques of psoriasis. Some lesions still have a slight 
erythema.
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SARCOIDOSIS

Erythematous plaques of sarcoidosis with ill-defined borders. Note the slight hypopigmentation in the center of the larger lesion.

Small indurated hypopigmented papules of cutaneous sarcoidosis.

EPIDEMIOLOGY
Sarcoidosis affects mostly women in the third or fourth 
decade of life.
Hypopigmentation is a rare manifestation of cutaneous 
sarcoidosis and has been mostly reported in dark skin-
ned patients.

PATHOPHYSIOLOGY
The pathogenesis of hypopigmentation in sarcoidosis 
is unknown. The melanocytes are not directly affected. 
Disturbance in the dermal epidermal interaction and in 
the vascularization both may play a role in this hypopig-
mentation.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypopigmented macules, papules, plaques or nodules 
with circumscribed or ill-defined borders.
Erythema may be associated. Hyperpigmented borders 
have been described.
The size of the lesion can vary from 0.5 to several centime-

ters in diameter and the lesions can be indurated or not.
The lesions are asymptomatic.
Localization: arms and legs seem to be the most frequent-
ly affected but face and trunk can be involved.

EXTRACUTANEOUS SIGNS
Systemic sign of sarcoidosis such as fever, anorexia, 
arthralgias, dyspnea on exertion, cough, chest pain 
and cardiac or neurological manifestations can be 
associated.

HISTOPATHOLOGY
Decreased melanin contained in the epidermis and 
sarcoid granulomas.
The number of melanocytes is normal.

DIFFERENTIAL DIAGNOSIS
•  Leprosy, lupus and mycosis fungoides are the main 

differential diagnoses.

•  Other post-inflammatory hypopigmentations can be 
discussed.

TREATMENT
The lesions poorly respond to topical steroids.
Anecdotal success has been reported with psoralen + 
UVA (PUVA) and minocycline.

KEY REFERENCES
•  Clayton R, Breathnach A, Martin B, Feiwel M. Hypo-

pigmented sarcoidosis in the negro. Report of eight 
cases with ultrastructural observations. Br J Dermatol. 
1977;96:119-25.

•  Ortonne JP, Mosher D, Fitzpatrick T. Topics in dermato-
logy: vitiligo and other hypomelanosis of hair and skin. 
New York: Plenum Medical Book Company. 1983:613-72.

•  Schmitt CE, Fabi SG, Kukreja T, Feinberg JS. Hypopig-
mented cutaneous sarcoidosis responsive to minocy-
cline. J Drugs Dermatol. 2012;11:385-9.
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SEBORRHEIC DERMATITIS

EPIDEMIOLOGY
Very common (1 to 3% of general population).
Men are more affected than women.
Peaks of frequency in infants within the first 3 months of 
age and in young adults. The incidence increases again 
after the age of 50 years. Seborrheic dermatitis of the 
newborn and infant usually begins at 2 weeks of age.
Worsened by emotional stress and improves during 
summer.
All skin types can be affected, but hypopigmented le-
sions are more pronounced in dark skinned individuals.

PATHOPHYSIOLOGY
The localization on seborrheic areas and the increased 
frequency in period of life when sebaceous glands are 
most active suggest that the skin surface lipid compo-
sition should play a key role in the pathogenesis. Malas-
sezia yeasts have been suspected but they are probably 
not the causative agent. Some authors suggested that 
Malassezia is incidental to a primary inflammatory 
dermatosis.
The hypopigmentation may be post-inflammatory, 
however, the toxic effects on pigment synthesis by fun-
gal metabolites seems to play the most important role.

CLINICAL DERMATOLOGICAL PRESENTATION
Maculous, partly pityriasiform, scaly hypopigmented 
lesions.
The shape is usually geographic but annular or petaloid 
lesions can be observed.
Active lesions are branny or greasy scales over erythe-
matous, inflamed skin.
Burning and itching is frequent in active phase.
Localization: highly suggestive of the diagnosis with 
lesions usually restricted on seborrheic areas (forehead, 
eyebrows, lash line, nasolabial folds, beard, postauri-
cular skin and scalp. Presternal or interscapular invol-
vement can be observed). Widespread lesions are 
observed in immunocompromised patients.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Reduced melanin contained in the basal layers of the 
epidermis.
Hyperkeratosis with parakeratosis, acanthosis, accentua-
ted rete ridges, and focal spongiosis in active phase.

DIFFERENTIAL DIAGNOSIS
• Seborrheic psoriasis.
• Hypochromic vitiligo (vitiligo minor).
• Atopic dermatitis.

TREATMENT
Topical antifungals are the gold standard treatment of 
active phase. Topical lithium gel can be proposed.
Topical steroids should be used only for short-term use. 
Topical calcineurin inhibitors can be useful.
Phototherapy or sun exposure for enhancing repigmen-
tation when the active phase has been treated.

KEY REFERENCES
•  Tajima M, Sugita T, Nishikawa A, Tsuboi R. Molecular 

analysis of Malassezia microflora in seborrheic der-
matitis patients: comparison with other diseases and 
healthy subjects. J Invest Dermatol. 2008;128:345-51.

•  Pedrosa AF, Lisboa C, Rodrigues AG. Malassezia infec-
tions: A medical conundrum. J Am Acad Dermatol. 
2014;71:170-6.

Hypopigmented seborrheic dermatitis of the newborn. Widespread hypopigmented seborrheic dermatitis in a patient with HIV.



SYSTEMIC SCLERODERMA

EPIDEMIOLOGY
Hypopigmentation occurs much less frequently than 
hyperpigmentation in morphea.
Leukoderma is quite common in areas of chronic sclero-
sis in dark skin patients.

PATHOPHYSIOLOGY
The pathogenesis of hypopigmentation in scleroderma 
is not well understood. The loss of melanocytes found in 
old lesion probably play a key role.

CLINICAL DERMATOLOGICAL PRESENTATION
After the initial erythematous-to-violaceous indurated 
plaques with violaceous border (lilac ring), superficial 
morphea can take on an ivory color over time.
Hypopigmentation can develop on areas of chronic 
sclerosis. Salt-and-pepper appearance is characterized 
by the presence of vitiligo-like depigmentation with 
perifollicular pigmentary retention. It is highly sugges-
tive of systemic scleroderma and can be an early sign 
preceding the sclerosis.
The lesions are usually asymptomatic.

Localization: morphea can be observed in all part of the 
body. Anterior chest, legs, forearms and distally part of 
the fingers are more frequently concerned by the hypo-
pigmentation observed in systemic scleroderma.

EXTRACUTANEOUS SIGNS
In morphea: systemic involvement is usually mild or 
absent. Restricted mobility can be observed in linear or 
deep morphea. Peripheral nerve involvement. Morphea 
en coup de sabre can affect the eyes and the oral cavity.
In systemic scleroderma: fatigue, weight loss, pulmo-
nary hypertension, dyspnea, arthralgias, myalgias, joint 
contracture, restricted mobility, hypertension, renal 
crisis, chronic renal insufficiency.

HISTOPATHOLOGY
Decreased melanin contained within this epidermis and 
the number of monocytes is associated with a perifolli-
cular pigment retention.

DIFFERENTIAL DIAGNOSIS
• Lichen sclerosus and atrophicus.
• Graft versus host disease.

• Vitiligo.
• Leprosy.
• Lupus.
• Mycosis fungoides.
•  Other post-inflammatory hypopigmentations can be 

discussed.

TREATMENT
High potent topical steroid or tarcolimus for active and 
limited lesions.
Phototherapy (mainly PUVA or UVA1).
Methotrexate.
Systemic steroids.

KEY REFERENCES
•  Rai VM, Balachandran C. Pseudovitiligo in Systemic 

Sclerosis. Dermatol Online J. 2005;11:41.
•  Ashish Singh, S Ambujam, Asha Varghese, S P 

Vishranth, Neenu Sadanandan Indian J Dermatol. 
2012;57:412-413.

Deep morphea of the leg with the association of hyper- 
and hypopigmentation.

Plaques of ivory color in late stage of diffuse superficial 
morphea.

Superficial morphea with active lilac ring. Note the 
hypopigmentation in the center of the lesion.
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Hypopigmentation and sclerodactyly in systemic sclerosis. Salt and pepper presentation in systemic scleroderma (coll. Goh Chee Leok).

In a fair-skinned patient, the salt and pepper aspect can be observed with a slight pigmen-
tation around the hair follicles.

Vitiligoid depigmentation in morphea en coup de sabre. the presence of sclero-
sis is highly suggestive of the diagnosis.

SYSTEMIC SCLERODERMA



ACQUIRED HYPOMELANOSIS

Metabolic, nutritional and endocrine hypopigmentations
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KWASHIORKOR
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SYNONYMS
Protein-energy malnutrition.

EPIDEMIOLOGY
Kwashiorkor mainly affects children aged 6 months to 5 
years of age. Adult cases can be reported, mainly after 
abdominal surgery.
Cutaneous manifestations are observed in more than 
80% of patients with kwashiorkor. Dyschromic lesions 
are very common in kwashiorkor.

PATHOPHYSIOLOGY
The hypopigmentation could be due to a tyrosine defi-
ciency. Altered oxidative properties appear to play a role 
in the hair hypopigmentation.
 
CLINICAL DERMATOLOGICAL PRESENTATION
Erythematous to red-brown hyperpigmented patches 
with marked desquamation giving an ‘flaky paint’ or 
‘crazy paving’ aspect.
Superficial erosions predominantly on friction areas. Hy-
perpigmented post-inflammatory lesions are frequent 
when lesions heal.

Hypopigmented patches can be observed and usually 
begin on the face.
None to mild pruritus.
Localization: face, legs and areas of friction or pressure 
(the groin, behind the knees, on the buttocks, and at the 
elbows) are the most common localizations.
Angular cheilitis.
Dry and lusterless hairs that may become light red-
brown in color.
Thinning and softening of nails.

EXTRACUTANEOUS SIGNS
Edema.
Retardation of growth.
Diarrhea.
Conjunctivitis and xerophtalmia.
Mental changes with irritability or apathy.
Muscle wasting.

HISTOPATHOLOGY
Reduced melanin contained in the basal layers of the 
epidermis in hypopigmented lesions, but increased in 
hyperpigmented patches. The number of melanocytes 

is normal.
Hyperkeratosis with atrophy of both the stratum granu-
losum and the prickle cell layers. Reduced collagen and 
elastic fibers in the dermis.

DIFFERENTIAL DIAGNOSIS
• Zinc deficiency syndrome.
• Atopic dermatitis.

TREATMENT
Protein supplementation.

KEY REFERENCES
•  Latham MC. The dermatosis of kwashiorkor in young  

children. Semin Dermatol. 1991;10:270-2.
•  Ghorbel HH, Broussard JF, Lacour JP, Passeron T. Iatrogenic 

kwashiorkor developing after bypass surgery. Clin Exp  
Dermatol. 2014;39:113-4.

•  Heilskov S, Rytter MJ, Vestergaard C, Briend A, Babire-
kere E, Deleuran MS. Dermatosis in children with oede-
matous malnutrition (Kwashiorkor): a review of the lite-
rature. J Eur Acad Dermatol Venereol. 2014;28:995-1001.

‘Flaky paint’ hyperpigmented patches of the cheeks associated with 
small hypopigmented macules. Note the superficial erosions on the 
neck fold, the angular cheilitis, and the edema of the face giving a 
‘moon face’ appearance.

Erythematous and scaly patches of the leg with 
‘eczematous-like’ presentation in a woman presen-
ting kwashiorkor after a bypass surgery. Note the 
associated edema.

Hyperpigmented patches with ‘flaky paint’appearance in 
an infant with kwashiorkor.

Hyperpigmented and scaly patches of 
kwashiorkor. Note the erosions on friction areas.
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COSMETIC USE OF SKIN BLEACHING 
PRODUCTS 

SYNONYMS
Cosmetic use of blanching products, Khessal.

EPIDEMIOLOGY
Common practice in dark-skinned women from sub-
Saharan Africa. More than 52% of adult women admit to 
use of bleaching creams regularly in a study performed 
in Senegal.

PATHOPHYSIOLOGY
Daily or twice-daily applications of bleaching products 
on the face or larger surfaces.
Most of the time combination of several agents: hydro-
quinone, topical steroids, mercury, salts and caustic 
agents such as liquid soaps, hydrogen peroxide and 
salicylic preparations.

CLINICAL DERMATOLOGICAL PRESENTATION
Overall depigmentation with persistence of normal 

pigmentation in joints.
Others symptoms can be observed depending on 
product used:
• Caustics: skin irritation, contact dermatitis 
•  Steroids: acne, striae, telangiectasias, skin atrophy, 

extensive tinea corporis 
•  Hydroquinone: contact dermatitis, peri-orbital pig-

mentation, nails pigmentation, exogeneous ochronosis 

EXTRACUTANEOUS SIGNS
Systemic symptoms of steroid use: android obesity, buf-
falo neck, high blood pressure, others signs of Cushing’s 
syndrome.
Mercury intoxication: glomerular nephropathy, neurolo-
gic symptoms.

DIFFERENTIAL DIAGNOSIS
•  Patients often consult for hyperpigmentation as they 

want to depigment the remaining pigmented areas. 

Careful examination is warranted to prevent unneces-
sary investigations.

• Cushing syndrome.

TREATMENT
Discontinuation of the bleaching agents.
Psychological support.
Prevention of adrenal insufficiency.

KEY REFERENCES
•  Mahé A, Ly F, Aymard G, Dangou JM. Skin diseases 

associated with the cosmetic use of bleaching pro-
ducts in women from Dakar, Senegal. Br J Dermatol. 
2003;148:493-500.

•  Mahé A, Ly F, Perret JL. Systemic complications of the 
cosmetic use of skin-bleaching products. Int J Derma-
tol. 2005;44 (Suppl 1):37-8.

Exogenous ochronosis of the upper back due to the 
chronic applications of hydroquinone. 

Cosmetic use of bleaching product on the face 
with contact dermatitis and exogenous ochro-
nosis.

Chronic use of bleaching products on the entire body for more than 20 years. Note 
the android obesity associated with severe atrophy and striae.

Periorbital hyperpigmentation due to the chronic appli-
cations of hydroquinone.

Acne due to the chronic use of high potent steroid 
creams.
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COSMETIC USE OF SKIN BLEACHING 
PRODUCTS 

Schematic of typical aspect of use of bleaching cream on the hands.

Chronic use of bleaching cream on the hands. The joints can appear hyperpigmented 
as compared to the rest of the skin. However, the normal color is the one observed on 
the joints.

Schematic of typical aspect of use of bleaching cream 
on the feet.

Chronic use of bleaching cream. Note that the foot remains more pigmented.

Buffalo neck due to the chronic use of 
high potent steroid on the entire body.
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IATROGENIC HYPOPIGMENTATIONS 
SECONDARY TO PHARMACOLOGICAL AGENTS 
Goh Chee Leok and Sai Yee Chuah

EPIDEMIOLOGY
Chemical leucoderma is a well-known phenomenon.
Most of the topical skin whitening agents can cause leu-
coderma. With increasing numbers of new pharmacologi-
cal agents and systemic tyrosine kinase inhibitors being 
used for treating medical conditions, there will probably 
be an increasing incidence of chemical leucoderma.
Chemical leucoderma may occur at any age or with any 
gender. It may be seen more frequently and appears 
more dramatically in patients with darker skin type.  

PATHOPHYSIOLOGY
A large number of chemical and pharmacological 
agents can cause hypomelanosis and leucoderma. The 
major chemical groups that cause leucoderma include: 
Phenols/catechols (eg, hydroquinone and its derivatives 
MMEH, MBEH, para-phenylinediamines).
Sulfhydryls (eg, β-mercaptoethylamine hydrochloride 
[MEA]).
Miscellaneous (corticosteroids, tyrosine kinase inhibi-
tors, imiquimod, etc).

Most chemical leucoderma have multiple pathologic 
mechanisms. It is postulated to occur due to a reduced 
number of skin melanocytes, enzymatic blockade of 
melanogenesis and inhibition of melanosome transfer.

Hypopigmentation or depigmentation specific to 
several tyrosine kinase inhibitors (imatinib, sunitinib, 
dasatinib and pazopanib) and antineoplastic agents in-
cluding doxorubicin, imatinib, imiquimod, interferon-α, 
interferon-β, interleukin-2, interleukin-4, mitoxantrone, 
and survivin inhibitor have been reported. The proto-
oncogene c-Kit mutations and blockade of the stem cell 
factor ligand and c-Kit signal transduction pathway of 
melanocytes has been postulated to be involved in the 
pathogenesis of the drug-induced hypopigmention or 
depigmentation. Imiquimod is an immune response 
modifier. Imiquimod is used to treat skin cancers (basal 
cell carcinoma, Bowen’s disease and actinic keratosis) as 

well as genital warts (condylomata acuminata). Vitiligo-
like skin depigmentation have been reported when 
used to treat BCC and extra mammary Paget’s disease.

Topical or intralesional corticosteroids may also induce 
a loss of pigmentation. This loss of pigment results from 
the suppression of melanocytes in the production of 
melanin and normally is reversible over time. 

CLINICAL DERMATOLOGICAL PRESENTATION
Chemical leucoderma are acquired hypopigmenta-
tion or depigmentation macules and patches that can 
occur as early as a few days to as long as 6 months after 
exposure to the associated medication/chemical. Some 
depigmentations appear as confetti or guttate hypo-
pigmented macules while others may present as large 
confluent vitiligo-like skin depigmentation.

Intralesional corticosteroids may cause linear or stellate 
hypopigmentation that extends out from the original 
injection site as the steroid is taken up by lymphatics.

The lesions are asymptomatic.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Melanocytes are decreased or absent in lesional skin. A 
superficial perivascular lymphocytic infiltrate may be 
present in some instances.

DIFFERENTIAL DIAGNOSIS
• Vitiligo.
• Post-inflammatory hypopigmentation.
• Pityriasis alba.

TREATMENT
In patients who responded to the antineoplastic therapy, 
their drug treatment is often continued and even sub-

sequently increased in dosage in spite of the progressive 
skin hypopigmentation. The hypopigmentation or de-
pigmention appears reversible but some have persisted 
even after discontinuation of the associated drug.

Chemical eukoderma from skin contact with chemi-
cals such as phenolic compounds eg, hydroquinone 
and paraphenylenediamine should be identified and 
removed from further contact. Hydroquinone induces a 
reversible hypopigmentation but its derivatives MMEH 
and MBEH often induce permanent irreversible depig-
mentation. Hydroquine may also induced skin darkening 
from ochronosis.

Vitiligo-like depigmentation from imiquimod tends to be 
unresponsive to treatment.

Hypopigmentation from corticosteroids may resolve 
over a period of months to years after discontinuation.

Sunlight or ultraviolet light may increase pigmentation.

KEY REFERENCES
•  Solano F, Briganti S, Picardo M, Ghanem G. Hypopig-

menting agents: an updated review on biological, 
chemical and clinical aspects. Pigment Cell Res. 
2006;19:550-71.

•  Jalalat SZ, Cohen PR. Gefitinib-associated vitiligo: 
report in a man with parotid squamous cell carcinoma 
and review of drug-induced hypopigmentation. Der-
matol Online J. 2013;19:200-20.

•  Friedman SJ, Butler DF, Pittelkow MR. Perilesional linear 
atrophy and hypopigmentation after intralesional 
corticosteroid therapy. Report of two cases and review 
of the literature. J Am Acad Dermatol. 1988;19:537-41.

•  H H Kwon, K H Cho. Induction of vitiligo-like hypopig-
mentation after imiquimod treatment of extramam-
mary Paget’s disease. Ann Dermatol. 2012;24:482-4.

Chemical leucoderma from antioxidant in rubber gloves 
(coll. Goh Chee Leok).

A. Vitiligo of the face stable for years. B. Complete depigmentation of the face 6 months after 
treatment with imatinib for chronic myeloid leukemia.
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Linear hypopigmentation extending out from the original injection 
site of intralesional steroids (made for treating a keloid) at the wrist 
and following lymphatics.

Hypopigmentation after diphenylcyclopropenone (DPCP) application for alopecia areata (coll. Yee 
Young Kang).

IATROGENIC HYPOPIGMENTATIONS 
SECONDARY TO PHARMACOLOGICAL AGENTS 
Goh Chee Leok and Sai Yee Chuah
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IATROGENIC HYPOPIGMENTATIONS 
SECONDARY TO PHYSICAL OR TOXIC AGENTS
Goh Chee Leok and Sai Yee Chuah

EPIDEMIOLOGY
Although only a few cases have been reported, the 
condition is quite common.
It may occur at any age or gender. It is seen more 
frequently and appears more dramatically in patients 
with darker skin types.

PATHOPHYSIOLOGY
Various types of physical injuries and toxic agents may 
cause cutaneous hypopigmentation or depigmentation. 
These include:
•  Thermal burns.
•  Freezing (from cryotherapy).
- Lasers (Q-switched pigment lasers).
- Ionizing radiation.
- Physical trauma from surgical procedure.
-  Toxic agents (eg, amyl nitrite in inhaled recreational 

drug, pyrethroid insecticides).

Hypopigmentation may occur due to direct destruction 
of melanocytes. Repetitive exposure to these physical 
or toxic agents may induce melanocyte toxicity via 
tyrosinase-related protein-1 (Tyrp1), which catalytically 
converts these chemicals within melanocytes and leads 
to production of reactive oxygen species.  It is hypothe-
sized that the genetic inability of melanocytes to respond 
to Tyrp1 medicated oxidative stress by producing free 

radical scavenging to prevent apoptosis of melanocytes 
explains why only certain patients will develop hypopig-
mentation or depigmentation upon exposure.
Guttate leucoderma and vitiligo-like depigmentation can 
occur from repeated pigment lasers eg, Q-switch Nd:YAG 
laser treatment used for ‘laser toning’ for melasma. This 
may be seen in patients treated with the pigment laser 
for melasma, naevus of Ota or tattoo removal.

CLINICAL DERMATOLOGICAL PRESENTATION
Acquired hypopigmentation or depigmentation 
macules and patches may occur following skin injury 
by physical or toxic agents. The shape of the hypopig-
mentation and associated findings usually makes the 
diagnosis straightforward.
Pigment laser-induced leucoderma tends to occur 
following repeated treatment at short intervals usually 
over several months. They appear initially as guttate 
hypopmelanotic macules. Later the hypopigmented 
macules may expand to develop vitiligo-like patches. 
The hypopigmented macules are asymptomatic.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Melanocytes are decreased or absent in lesional skin. A 

superficial perivascular lymphocytic infiltrate may be 
present in some instances.

DIFFERENTIAL DIAGNOSIS
• Vitiligo.
• Post-inflammatory hypopigmentation.

TREATMENT
Avoidance of the causative agent may lead to sponta-
neous repigmentation.
Grafts are usually the best option.
Phototherapy, eg, sun exposure, narrowband UVB, pso-
ralen + UVA, excimer lamp or excimer laser, and topical 
corticosteroid, or topical calcineurin inhibitor (eg, tacro-
limus, pimecrolimus) can be proposed.

KEY REFERENCES
•  Vine K, Meulener M, Shieh S, Silverberg NB. Vitiligi-

nous lesions induced by amyl nitrite exposure. Cutis. 
2013;91:129-36.

•  O’Reilly KE, Patel U, Chu J et al. Chemical leukoderma. 
Dermatol Online J. 2011;17:29.

•  Chan NP, Ho SG, Shek SY, Yeung CK, Chan HH. A 
case series of facial depigmentation associated with 
low fluence Q-switched 1,064 nm Nd:YAG laser for 
skin rejuvenation and melasma. Lasers Surg Med. 
2010;42:712-9.

Leukoderma after laser toning for melasma (coll. Hee 
Young Kang).

Hypopigmentation after the use of Q-switched laser for 
tattoo removal (coll. Hee Young Kang).

Hypopigmentation of the leg following thermal burn.

Hypopigmented lesions following application of 
‘points of fire’ (limited thermal burns used in tradi-
tional medicine in some countries, here ‘to treat’ 
hepatitis). Note at the periphery of the lesions the 
hyperpigmentation due to mild thermal injury that 
induced hyperpigmentation while the center of the 
lesion that suffered the most is hypopigmented.

Hypopigmentation following the use of adhesive tape.
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SYNONYMS
Leukopathia guttata et reticularis symetrica, leukoder-
mia lenticularis disseminada, macular hypopigmenta-
tion of the legs in women, senile depigmented spots.

EPIDEMIOLOGY
Very common with incidence increasing with age (up to 
80% in patients after 40 years of age).
While some studies report a female predilection, other 
found an equal prevalence between both sexes.
More frequent in fair-skinned people.

PATHOPHYSIOLOGY
Not well known. Chronic sun exposure appears to be 
the main causative agent. Repeated microtrauma to skin 
may also have an impact.

CLINICAL DERMATOLOGICAL PRESENTATION
Multiple (a dozen to more than 100) small round or 
angular hypopigmented or depigmented macules.
Size usually varies from 1 to 6 mm. 
Larger lesions can be observed.
Localization: mostly on chronically sun-exposed areas 

with a predilection for the legs (anterior face) then 
forearms.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Decrease or absence of melanocytes, with a marked 
decrease in DOPA reaction. Ultrastructural studies 
showed that some melanocytes have no or only few 
immature melanosomes.
The epidermis can be normal or atrophic.

DIFFERENTIAL DIAGNOSIS
• Punctate vitiligo.
• Lichen sclerosus and atrophicus.
• Warts.
• Leukoderma punctata.

TREATMENT
The most effective treatment is the careful destruction 
of the lesion using trichloracetic acid, liquid nitrogen, 
or superficial dermabrasion. More recently, case series 

report the potential usefulness of fractional CO2 lasers.
Topical tretinoin, topical steroids and topical calcineurin 
inhibitor (tacrolimus, pimecrolimus) can be proposed.

KEY REFERENCES
•  Ortonne JP, Perrot H. Idiopathic guttate hypomelanosis. 

Ultrastructural study. Arch Dermatol. 1980;116:664-8.
•  Shin MK, Jeong KH, Oh IH, Choe BK, Lee MH. Clinical 

features of idiopathic guttate hypomelanosis in 646 
subjects and association with other aspects of photoa-
ging. Int J Dermatol. 2011;50:798-805.

•  Rerknimitr P, Disphanurat W, Achariyakul M. Topical 
tacrolimus significantly promotes repigmentation in 
idiopathic guttate hypomelanosis: a double-blind, 
randomized, placebo-controlled study. J Eur Acad 
Dermatol Venereol. 2013;27:460-4.

•  Shin J, Kim M, Park SH, Oh SH. The effect of fractional 
carbon dioxide lasers on idiopathic guttate hypo-
melanosis: a preliminary study. J Eur Acad Dermatol 
Venereol. 2013;27:e243-6.

Idiopathic guttate hypomelanosis of the leg.

Close-up of lesions of idiopathic guttate hypomelanosis.

Widespread lesions of idiopathic guttate hypomelanosis 
on the legs.

IDIOPATHIC GUTTATE HYPOMELANOSIS
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IDIOPATHIC GUTTATE HYPOMELANOSIS

A. Idiopathic guttate hypomelanosis of the leg before treatment with erbium laser-
assisted dermabrasion (only the circled lesions are treated).

B. Clinical aspect 6 months after one session. Note the 
clear improvement of the treated lesions while untrea-
ted remained stable.

Idiopathic guttate hypomelanosis. Involvement of the back.
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LEUKODERMA PUNCTATA
M. Sendhil Kumaran and Davinder Parsad

EPIDEMIOLOGY
Leukoderma punctata  was initially described by Fala-
bella et al in 1988.
Seems more frequent in females.
Its occurrence is rare and any age can be affected.

PATHOPHYSIOLOGY
Falabella et al hypothesized that the probable etiology 
of leukoderma punctata was psoralen and natural pho-
totoxicity of ultraviolet A and B (UVA-UVB).

CLINICAL DERMATOLOGICAL PRESENTATION
Multiple hypopigmented or depigmented, punctate 
macules.
Appear during and after PUVA-sol treatment in vitiligo.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
DOPA and Fontana Masson staining demonstrates a 
reduced quantity but not absence of functional mela-
nocytes, ultrastructural studies showed cell intracellular 
damage keratinocytes and melanocytes.

DIFFERENTIAL DIAGNOSIS
•  Idiopathic guttate hypomelanosis is the principal diffe-

rential diagnosis. 

TREATMENT
No treatment has been proposed so far in the literature.

KEY REFERENCES
•  Falabella R, Escobar CE, Carrascal E, Arroyave JA. Leuko-

derma punctata. J Am Acad Dermatol. 1998;18:485-94.
•  Dogra S, Jain R, Parsad D, Handa S. Leukoderma punc-

tatum following systemic PUVA therapy. Int J Dermatol. 
2002;41:922-3.

Multiple hypopigmented punctate macules of the back occurring after puvatherapy (coll. M. Sendhil Kumaran and 
Davinder Parsad).



PROGRESSIVE MACULAR HYPOMELANOSIS OF THE 
TRUNK

SYNONYMS
Creole dyschromia, cutis trunci variata, nummular and 
confluent hypomelanosis of the trunk.

EPIDEMIOLOGY
The condition is common but often misdiagnosed.
Female predilection. Mainly observed in patients from 
15 to 45 years of age.
Although first described in patients from mixed Cauca-
sian and Negroid origin, and in South Americans, the 
condition can be observed in all ethnicities.

PATHOPHYSIOLOGY
Progressive macular hypomelanosis appears to be asso-
ciated with the proliferation of a propionibactrium, but 
the bacteria is substantially different from the Propioni-
bacterium acnes bacteria seen in acne.

CLINICAL DERMATOLOGICAL PRESENTATION
Nummular ill-defined hypopigmented macules from 
1 to 3 cm in diameter that progressively coalesce into 
large plaques.
No scaling.

Asymptomatic
Localization: symmetrical disposition with general onset 
on the lumbar region. Progressive involvement of the 
rest of the trunk. Neck, face and limbs can rarely be 
involved.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
The decrease in melanin content in the epidermis as 
compared to unaffected surrounded skin is the only 
histological finding.

DIFFERENTIAL DIAGNOSIS
• Mainly tinea versicolor.
•  Pityriasis alba and hypochromic mycosis fungoides can 

sometimes be discussed.

TREATMENT
Phototherapy (PUVA and narrowband UVB) are effective.
Treatments targeting the propionibacterium prolifera-
tion (benzoyl peroxide 5% and clindamycin 1%) are also 

effective.
Some authors recommend to associate both ap-
proaches to decrease relapses.

KEY REFERENCES
•  Westerhof W, Relyveld GN, Kingswijk MM, de Man P, 

Menke HE. Propionibacterium acnes and the pathoge-
nesis of progressive macular hypomelanosis. Arch 
Dermatol. 2004;140:210-4.

•  Relyveld GN, Westerhof W, Woudenberg J, Kingswijk 
M, Langenberg M, Vandenbroucke-Grauls CM, Bos JD, 
Savelkoul PH. Progressive macular hypomelanosis is 
associated with a putative Propionibacterium species. 
J Invest Dermatol. 2010;130:1182-4.

•  Kim MB, Kim GW, Cho HH, Park HJ, Kim HS, Kim SH, 
Kim BS, Ko HC. Narrowband UVB treatment of pro-
gressive macular hypomelanosis. J Am Acad Dermatol. 
2012;66:598-605.

•  Santos JB, Almeida OL, Silva LM, Barreto ER. Efficacy of 
topical combination of benzoyl peroxide 5% and clin-
damycin 1% for the treatment of progressive macular 
hypomelanosis: a randomized, doubleblind, placebo-
controlled trial. An Bras Dermatol. 2011;86:50-4.

Typical pattern of progressive macular hypomelanosis.

A. The hypopigmented macules mild forms of progressive macular 
hypomelanosis are sometimes difficult to see during winter or in fair 
skinned patients.

B. Same patient under Wood’s lamp examination. The hypopigmented 
lesions become obvious.

Severe progressive macular hypomelanosis. The hypopig-
mented macules have coalesced in the lumbar region.

Involvement of the abdomen in the same patient.
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ALOPECIA AREATA
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EPIDEMIOLOGY
Prevalence of 0.1 to 4% in the general population.
The presence of white hairs during the regrowth phase 
is almost constant.

PATHOPHYSIOLOGY
Unknown. Post-inflammatory hypopigmentation has 
been suspected such as a possible role of auto-immune 
T-cytotoxic lymphocytes.

CLINICAL DERMATOLOGICAL PRESENTATION
Regrowth hairs are thin and in most cases non-pig-
mented. Within several weeks they regain their color 
and thickness.
Asymptomatic in most cases but burning sensation or 
pruritus can be observed.
Localization: body and scalp hairs can be affected.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Reduced number of melanocytes and melanin contai-
ned in the hair follicle.

DIFFERENTIAL DIAGNOSIS
• Vitiligo, piebaldism, Vogt-Koyanagi-Harada.
• Achromic nevus of the scalp.
• Tuberous sclerosis.
• Senile canities.
• Iatrogenic or toxic whitening of hairs.

TREATMENT
No treatment has so far demonstrated a superiority 
against placebo.
Phototherapy.
Topical, intralesional, or systemic steroids.
Methotrexate.
Low doses of interleukin 2.

KEY REFERENCES
•  Messenger AG, Bleehen SS. Alopecia areata: light and 

electron microscopic pathology of the regrowing 
white hair. Br J Dermatol. 1984;110:155-62.

•  Safavi KH, Muller SA, Suman VJ, Moshell AN, Mel-
ton LJ 3rd. Incidence of alopecia areata in Olmsted 
County, Minnesota, 1975 through 1989. Mayo Clin Proc. 
1995;70:628-33.

•  Gilhar A, Etzioni A, Paus R. Alopecia areata. N Engl J 
Med. 2012;366:1515-25.

A. Severe alopecia areata. B. Two months after treatment with low doses of interleukin 2, diffuse thin 
and white hairs are visible.

D. After one year an almost complete regrowth is observed and white 
hairs are no longer visible.

C. After 6 months, the regrowth is more important and the hairs become 
thicker and most have repigmented.
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ALOPECIA AREATA
Small area of white hairs on localized alopecia areata. 
The regrowth is almost completed and hairs are becoming 
thicker and are repigmenting.

Patches of white hairs on localized alopecia areata 
that has almost complete regrowth.



Senile canities in a patient in the seventh decade of life.

Close-up on hairs of a patient with senile canities.

Senile canities in a patient in the fourth decade of life. Note the onset on the temple.

SENILE CANITIES
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SYNONYMS
Graying of hair.

EPIDEMIOLOGY
Physiological process that usually begins during the 
second or the third decade of life, but it becomes more 
visible in early fifties. The condition is primarily heredi-
tary and the age of onset varies from early adulthood to 
the ninth decade of life.
Male and female are equally affected.
The onset is earlier in dark-haired individuals.

PATHOPHYSIOLOGY
An incomplete melanocyte stem cell maintenance in 
the niche and a compromised antioxidant activity in hair 
bulb melanocytes and their precursors are suspected.

CLINICAL DERMATOLOGICAL PRESENTATION
Progressive graying of the hair without any depigmen-

tation of the skin.
Asymptomatic.
Localization: first on temple, then on the vertex to pro-
gressively extend to the whole scalp. Beard and body 
hair are usually involved later.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Decreased or absence of functional melanocytes (with 
DOPA reactivity) in hair bulbs.

DIFFERENTIAL DIAGNOSIS
• Vitiligo.
• Alopecia areata.
• Iatrogenic or toxic whitening of hairs.
• Sudden whitening of hair.

TREATMENT
None.
Cases of repigmentation of hairs after an inflammatory 
process or after some systemic therapies (lenalidomide, 
thyroid hormone) suggest that the process of hair 
graying might not be irreversible.

KEY REFERENCES
•  Steingrímsson E, Copeland NG, Jenkins NA. Melano-

cyte stem cell maintenance and hair graying. Cell. 
2005;121:9-12.

•  Dasanu CA, Mitsis D, Alexandrescu DT. Hair repigmen-
tation associated with the use of lenalidomide: graying 
may not be an irreversible process! J Oncol Pharm 
Pract. 2013;19:165-9.



SUDDEN WHITENING OF THE HAIR
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SYNONYMS
Canities subita.

EPIDEMIOLOGY
The condition appears to be rare. The search in medical 
and non-medical literature since 1800 found 196 repor-
ted cases with 44 authenticated.
Men and women are affected.

PATHOPHYSIOLOGY
Selective loss of pigmented hairs due to alopecia areata 
diffusa is the most common explanation. However, alo-
pecia was reported in only 6 out of the 44 authenticated 
reported cases suggesting that other factors might 
induce such a phenomenon.

CLINICAL DERMATOLOGICAL PRESENTATION
Rapid whitening of the hairs without any depigmenta-

tion of the skin. Occurs within a few days or weeks, and 
sometimes in one night.
Some hair loss can be reported by the patient.
Hair scalp is usually involved but cases with whitening of 
beard or body hair has been reported.
A context of emotional stress is sometimes reported.
Asymptomatic.

EXTRACUTANEOUS SIGNS
Some cases have been reported in a context of neurolo-
gical and psychiatric disorders.

HISTOPATHOLOGY
Rare and conflicting reports. Alterations of the internal 
fine structure of hair shafts and air inclusions in the hair 
cortex have been described.

DIFFERENTIAL DIAGNOSIS
• Iatrogenic or toxic whitening of hairs.
• Vitiligo.
• Senile canities.

TREATMENT
None.

KEY REFERENCE
•  Nahm M, Navarini AA, Kelly EW. Canities subita: a 

reappraisal of evidence based on 196 case reports 
published in the medical literature. Int J Trichology. 
2013;5:63-68.

Dermoscopic features of alopecia areata 
in this patient, showing its causative 
role at least in this case.

Sudden whitening of the hair. Same patient two weeks before. 
Note the difference in hair density.
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CHEDIAK-HIGASHI SYNDROME

OMIM: #214500

GENETICS
Autosomal recessive inheritance with mutations in the 
LYST gene (1q42.3).

MOUSE MODEL
Beige.

EPIDEMIOLOGY
Rare autosomal recessive disorder.

PATHOPHYSIOLOGY
LYST, a cytoplasmic protein, is a key trafficking lysoso-
mal regulator. It results in defective membrane targe-
ting of the proteins present in secretory lysosomes.

CLINICAL DERMATOLOGICAL PRESENTATION
Pigmentary dilution of the skin (as to be compared with 
unaffected first-degree relatives).
Silvery hair.

EXTRACUTANEOUS SIGNS
Ocular hypopigmentation, photophobia, nystagmus 
and reduced visual acuity.
Bleeding diathesis due to diminished function of plate-
let dense granules.
Progressive neurologic dysfunction.
Severe immunodeficiency due to abnormal lytic gra-
nules in lymphocytes, NK cells and neutrophils.

HISTOPATHOLOGY
Presence of giant melanosomes within melanocytes 
due to the uncontrolled fusion of not only melanosomes 
but also other lysosome-derived organelles (giant 
lysosomes within neutrophils are also observed in the 
serum).

DIFFERENTIAL DIAGNOSIS
• Griscelli syndrome.
• Hermansky-Pudlak syndrome.
• Oculocutaneous albinism.

TREATMENT
Death often occurs during childhood due to infection, 
to gastrointestinal hemorrhage, or to lymphoprolifera-
tive syndrome known as the ‘activated phase’.
Bone marrow transplant should be proposed early if 
possible. High doses of methylprednisolone have been 
used to treat the ‘activated phase’.
Antibiotics and antivirals.

KEY REFERENCES
•  Spritz RA. Multi-organellar disorders of pigmentation: 

tied up in traffic. Clin. Genet. 1999;55:309-17.
•  Haddad E, Le Deist F, Blanche S, Benkerrou M, Rohrlich 

P, Vilmer E, Griscelli C, Fischer A. Treatment of Chediak-
Higashi syndrome by allogenic bone marrow trans-
plantation: report of 10 cases. Blood. 1995;85:3328-33.

Pigmentary dilution of the skin in a child with Chediak-Higashi syndrome (his parents are 
skin type IV).

Silvery hair in a child with Chediak-Higashi syndrome.
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GRISCELLI-PRUNIERAS SYNDROME

Type 1

OMIM: #214450
GENETICS
Autosomal recessive inheritance with mutations in the 
MYO5A gene (15q21.2).

MOUSE MODEL
Myosin Va dilute.

PATHOPHYSIOLOGY
The MYO5A gene encodes a motor protein called 
myosin Va. One end of the myosin Va protein can bind 
the actin cytoskeleton, while the other can bind an 
organelle, in this case a melanosome. This linkage plays 
a key role in the transport of melanosomes within the 
melanocytes.
The expression of MYO5A in neurons explains the asso-
ciated neurologic abnormalities in Griscelli syndrome 
type 1 (GS1). The MYO5A F-exon deletion only induces 
cutaneous defects.

Type 2

OMIM: #607624
GENETICS
Autosomal recessive inheritance with mutations in the 
RAB27A gene (15q21.3).

MOUSE MODEL
RAB27A.

PATHOPHYSIOLOGY
RAB27A encodes a small Ras-like GTPase (belonging to 
the Rab family) involved in the complex with myosin Va 
and melanophilin to transport the melanosomes within 
the melanocytes.

The expression of RAB27A in hematopoietic cells 
account for the immunodeficiency and hemophagocy-
tic syndrome in GS2.

Type 3

OMIM: #609227
GENETICS
Autosomal recessive inheritance with mutations in the 
MLPH gene (2q37.3).

MOUSE MODEL
Leaden.

PATHOPHYSIOLOGY
The MLPH gene encodes a protein called melanophi-
lin that forms a complex allowing the transport of the 
melanosomes on the actin fibers and the docking of the 
melanosomes at the extremities of the dendrite tips.
Because expression of MLPH is limited to melanocytes, 
the associated phenotype consists of a pigmentary 
dilution and silvery hair.

EPIDEMIOLOGY
Griscelli syndrome is a rare. Most cases reported are 
from Turkish and Mediterranean populations.

CLINICAL DERMATOLOGICAL PRESENTATION
Pigmentary dilution of the skin.
Silvery gray hair.

EXTRACUTANEOUS SIGNS
Neurologic impairment in GS1 patients.
Immune abnormalities due to defective release of 
cytotoxic lysosomal contents from hematopoietic cells 
in GS2 patients. A hemophagocytic syndrome can also 
occur in GS2, with uncontrolled T-lymphocyte and 

macrophage activation leading to death (‘activated 
phase’).

HISTOPATHOLOGY
Hyperpigmented basal melanocytes with reduced pig-
mentation of the keratinocytes.
Clumped melanosomes in hair shafts.
Electron microscopy shows an aggregation of melano-
somes in the perinuclear area of melanocytes with few 
melanosomes in the dendrite tips.

DIFFERENTIAL DIAGNOSIS
• Chediak–Higashi syndrome.
• Hermansky-Pudlak syndrome.
• OCA.

TREATMENT
There is currently no treatment for GS1.
Hematopoietic stem cell transplantation is the treat-
ment for GS2. Antivirals and antibiotics are also used.

KEY REFERENCES
•  Pastural E, Barrat FJ, Dufourcq-Lagelouse R, et al. 

Griscelli disease maps to chromosome 15q21 and is 
associated with mutations in the myosin-Va gene. 
Nature Genet. 1997;16:289-92.

•  Menasche G, Pastural E, Feldmann J, et al. Mutations in 
RAB27A cause Griscelli syndrome associated with hae-
mophagocytic syndrome. Nature Genet. 2000;25:173-6.

•  Ménasché G, Ho CH, Sanal O, Feldmann J, Tezcan I, 
Ersoy F, Houdusse A, Fischer A, de Saint Basile G. Gris-
celli syndrome restricted to hypopigmentation results 
from a melanophilin defect (GS3) or a MYO5A F-exon 
deletion (GS1). J Clin Invest. 2003;112:450-6. Erratum in: 
J Clin Invest. 2005;115:1100.

Griscelli syndrome in an infant (coll. Arun Inamadar).

Pigmentary dilution of the skin and silvery hair in a boy with Griscelli syndrome.
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GRISCELLI-PRUNIERAS SYNDROME

Griscelli syndrome: pigmentary dilution of the skin and silvery hair (coll. Arun Inamadar).

Griscelli syndrome: clumped melanosomes in hair shafts (coll. Arun Inamadar).
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HERMANSKY-PUDLAK SYNDROME
Type 1

OMIM: #203300
GENETICS
Autosomal recessive inheritance with mutations in the 
HPS1 gene (10q24.2).

MOUSE MODEl
Pale ear.

EPIDEMIOLOGY
Hermansky-Pudlak syndrome (HPS) type 1 is the most 
common form of HPS.
Most cases have been described in Puerto Rico and the 
Arecibo region. HPS has a frequency of about 1 in 1,800 
in Puerto Rico giving a carrier frequency estimated to be 
1 in 21.

PATHOPHYSIOLOGY
The HPS1 gene product is a component of a complex 
called biogenesis of lysosome-related organelles com-
plex (BLOC)-3.
This BLOC-3 complex is involved in the formation of 
lysosome-related organelles, including melanosomes, 
by a mechanism distinct from that operated by the 
adaptor protein 3 (AP-3) complex.

Type 2

OMIM: #608233
GENETICS
Autosomal recessive inheritance with mutations in the 
AP3B1 gene (5q14.1).

MOUSE MODEL
Pearl.

EPIDEMIOLOGY
Very rare condition.

PATHOPHYSIOLOGY
AP3B1 encodes the β3A subunit of the AP-3 complex; 
the latter is involved in protein sorting to lysosomes and 
lysosome-related organelles. 
CD1b binds to the AP-3 complex, and defects in CD1b-
associated antigen presentation may account for the 
recurrent bacterial infections observed in patients with 
HPS type 2.

Type 3

OMIM: #614072
GENETICS
Autosomal recessive inheritance with mutations in the 
HPS3 gene (3q24).

MOUSE MODEL
Cocoa.

EPIDEMIOLOGY
This subtype, along with HPS type 1 is the most com-
mon forms seen in Puerto Ricans.

PATHOPHYSIOLOGY
The HPS3 gene encodes a cytoplasmic protein which is 
a component of BLOC-2.
As with BLOC-3, BLOC-2 is involved in the biogenesis of 
lysosome-related organelles via a mechanism distinct 
from that of the AP-3 complex.

Type 4

OMIM: #614073
GENETICS
Autosomal recessive inheritance with mutations in the 

HPS4 gene (22q11.2–12.2).

MOUSE MODEL
Light ear.

EPIDEMIOLOGY
Very rare condition.

PATHOPHYSIOLOGY
HPS4 is a component of BLOC-3.

Type 5

OMIM: #614074
GENETICS
Autosomal recessive inheritance with mutations in the 
HPS5 gene (11p15–p13).

MOUSE MODEL
Ruby eye 2.

EPIDEMIOLOGY
Very rare condition.

PATHOPHYSIOLOGY
HSP5 encodes a cytosolic protein which is a component 
of the BLOC-2 complex.
As with BLOC-3, BLOC-2 is involved in the biogenesis of 
lysosome-related organelles via a mechanism distinct 
from that of the AP-3 complex.

Type 6

OMIM: #614075
GENETICS
Autosomal recessive inheritance with mutations in the 
HPS6 gene (10q24.32).

MOUSE MODEL
Ruby eye.

EPIDEMIOLOGY
Very rare condition.

PATHOPHYSIOLOGY
HSP6 encodes a cytosolic protein which is a component 
of the BLOC-2 complex.

Type 7

OMIM: #614076
GENETICS
Autosomal recessive inheritance with mutations in the 
DTNBP1 gene (6p22.3).

MOUSE MODEL
Sandy.

EPIDEMIOLOGY
Very rare condition.

PATHOPHYSIOLOGY
DTNBP1 encodes dysbindin, a protein that binds to 
α- and β-dystrobrevins, components of the dystro-
phin-associated protein complex in both muscle and 
non-muscle cells. However, dysbindin is also a compo-
nent of BLOC-1, explaining why this protein is important 
for normal platelet dense granule and melanosome 
biogenesis.

Type 8

OMIM: #614077
GENETICS

Autosomal recessive inheritance with mutations in the 
BLOC1S3 gene (19q13).

MOUSE MODEL
Reduced pigmentation (rp).

EPIDEMIOLOGY
Very rare condition.

PATHOPHYSIOLOGY
BLOC1S3 gene encodes for a protein involved in the 
BLOC-1 complex.

Type 9

OMIM: #614171
GENETICS
Autosomal recessive inheritance with mutations in the 
PLDN gene (15q21).

MOUSE MODEL
Pallid.

EPIDEMIOLOGY
Very rare condition (1 case described so far).

PATHOPHYSIOLOGY
The PLDN gene encodes the pallidin protein, which 
is involved in vesicle docking and fusion. Pallidin is a 
component of BLOC-1.

CLINICAL DERMATOLOGICAL PRESENTATION
Pigmentary dilution of the skin, hair and eyes (as to be 
compared with unaffected first-degree relatives).
The degree of the pigmentary dilution can vary, depen-
ding upon the underlying mutations and ethnic origin.
With age, an increase in pigmentation is usually seen, 
but patients still have difficulty tanning.
Ocular manifestations of albinism, such as nystagmus 
and reduced visual acuity, are also present.
Easily bruised.

EXTRACUTANEOUS SIGNS
They are linked to the ceroid lipofuscin accumulation 
within lysosomes.
Bleeding tendency (eg, with tooth extraction or child-
birth). The bleeding time and PFA-100 test are pro-
longed due to platelet dysfunction.
Interstitial pulmonary fibrosis.
Granulomatous colitis.
Less often, renal failure and cardiomyopathy develop, 
usually during adulthood.
HPS type 2 differs from the other forms of HPS in that its 
phenotype includes immunodeficiency (increased sus-
ceptibility to infections due to congenital neutropenia).
No immunodeficiency, granulomatous colitis, or pulmo-
nary fibrosis has been observed so far in the child with 
HPS type 9.
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HERMANSKY-PUDLAK SYNDROME

HISTOPATHOLOGY
Ceroid deposits, derived from the degradation of lipids 
and glycoproteins, are within lysosomes in affected 
internal organs.
Electron microscopy shows the presence of hair bulb 
tyrosinase as well as stage I to III (rarely stage IV) mela-
nosomes and macromelanosomes.

DIFFERENTIAL DIAGNOSIS
• Griscelli syndrome.
• Chediak–Higashi syndrome.
• OCA.

TREATMENT
Genetic counseling.
The antifibrotic agent pirfenidone (5-methyl-1-phenyl-
2-(1H)-pyridone), appears to slow the progression of 
pulmonary fibrosis in HPS patients who have signi-
ficant residual lung function, but does not stop the 
process entirely.

KEY REFERENCES
•  Spritz RA. Multi-organellar disorders of pigmentation: 

tied up in traffic. Clin. Genet. 1999;55:309-17.
•  Huizing M, Anikster Y, Gahl WA. Hermansky-Pudlak 

syndrome and related disorders of organelle forma-
tion. Traffic. 2000;1:823-35.

•  Sugita M, Cao X, Watts GFM, Rogers RA, Bonifacino 
JS, Brenner MB. Failure of trafficking and antigen 
presentation by CD1 in AP-3-deficient cells. Immunity. 
2002;16:697-706.

•  Gahl WA, Brantly M, Troendle J, et al. Effect of pirfeni-
done on the pulmonary fibrosis of Hermansky-Pudlak 
syndrome. Mol Genet Metab. 2002;76:234-42.

Pigmentary dilution of the skin (as compared to first-degree relatives) and multiples bruises in a child with Hermansky-Pudlak syndrome (coll. Franck Boralevi).



OCULOCUTANEOUS ALBINISMS
Jean-Philippe Lacour

Oculocutaneous albinism (OCA) is a group of genetic 
disorders of melanin synthesis characterized by a gene-
ralized reduction in pigmentation of hair, skin and eyes, 
associated with variable ocular anomalies including 
nystagmus, reduced visual acuity and photophobia. 
Variants include OCA1A (the most severe form), OCA1B, 
OCA1-minimal pigment (OCA1-MP), OCA1-temperature 
sensitive (OCA1-TS), OCA2, OCA3 (or Rufus albinism), 
OCA4, OCA5, OCA6 and OCA7.

OMIM: OCA1, #203100; OCA2, #203200; OCA3, 
#203290; OCA4, #606574; OCA5, 
#615312; OCA6, #113750; OCA7, #615179

GENETICS
Autosomal recessive inheritance with mutations in 
various genes that control the synthesis of melanin by 
melanocytes, depending on the type of albinism.
•  OCA1-MP and OCA1-TS are caused by mutations in the 

TYR gene (11q14.3).
• OCA2 is due to mutations in the OCA2 gene (15q12-q13).
• OCA3 is due to mutations in the TYRP1 gene (9p23).
•   OCA4 is caused by mutations in the SLC45A2 gene 

(5p13.2).
•  OCA5 is caused by mutations in a gene, located on 

chromosome 4q24.
• OCA6 is due to mutations in the SLC24A5 gene (15q21.1).
• OCA7 is due to a mutation in C10orf11 gene (10q22.3).

MOUSE MODEL (IF ANY)
OCA1A: Tyrc-2J/c-2J mouse.
OCA1B Tyrc-h/c-h mouse (Himalayan mouse).
OCA2: several ‘pink-eyed dilution’ strains in mice, inclu-
ding ‘pink-eyed unstable’ (Oca2p-un).
OCA4: uw/uw mouse (underwhite).

EPIDEMIOLOGY
The prevalence of all forms of albinism varies conside-
rably worldwide and has been estimated at approxi-
mately 1 in 17,000. OCA1 has a prevalence of approxi-
mately 1 per 40,000. OCA2 is the most common type of 
albinism, particularly among people of African ancestry. 
Other forms are much rarer.

PATHOPHYSIOLOGY
•  OCA1 is caused by mutations in the tyrosinase gene. 

Mutations that completely abolish tyrosinase activity 
result in OCA1A, while mutations that reduce enzyme 
activity result in OCA1B, allowing some accumulation 
of melanin pigment over time.

•  OCA2 is caused by mutations in the OCA2 gene 
(formerly P-gene) encoding the melanosomal OCA2 
protein that possibly regulates melanosomal pH. It is 
essential for normal biogenesis of melanosomes and 
for normal processing and transport of melanosomal 
proteins such as TYR and TYRP1.

•  OCA3 is caused by mutations in TYRP1 encodes an 
enzyme in the melanin biosynthesis pathway that cata-
lyzes the oxidation of 5,6-dihydroxyindole-2-carboxylic 
acid (DHICA) monomers into melanin. Its function is to 
stabilize tyrosinase, and mutations in this gene cause 
a delayed maturation and an early degradation of 
tyrosinase.

•  OCA4 is caused by mutations in the gene that encodes 
membrane associated transport protein (MATP), which 
is responsible for melanosome function and protein 
transport.

CLINICAL DERMATOLOGICAL PRESENTATION
The degree of skin and hair hypopigmentation varies with 
the type of OCA.
•  OCA1A: white hair, eyelashes and eyebrows. Skin never 

tans. Amelanotic nevi may be present. The symptoms do 
not vary with age or race.

•  OCA1B: hair and skin may develop some pigment with 
time.

•  OCA1-TS: depigmented body hairs, pigmented hairs on 
hands and feet due to lower temperatures.

•  OCA2: various amount of cutaneous pigment. Newborns 
nearly always have pigmented hair. Nevi and ephelids 
are common.

•  OCA3 (Rufous or red OCA): red hair and reddish brown 
skin in African individuals.

•  OCA4: cannot be distinguished from OCA2 based on 
clinical findings.

• OCA5: white skin, golden hair.
• OCA6: white skin, light hair at birth that darkens with age.
•  OCA7: skin from light blond to dark brown, lighter than 

relatives.
Photosensitivity: most people with severe forms of OCA 
do not tan and easily get sunburned.
Skin cancers may occur, particularly in OCA1A.

EXTRACUTANEOUS SIGNS
Ocular manifestations include various degrees of 
congenital nystagmus, iris hypopigmentation and trans-
lucency, reduced pigmentation of the retinal pigment 
epithelium, foveal hypo-plasia, reduced visual acuity 
(20/60 to 20/400) and refractive errors, color vision 
impairment and photophobia. Misrouting of the optic 
nerves is a characteristic finding, resulting in
strabismus and reduced stereoscopic vision.

HISTOPATHOLOGY
In OCA1 and OCA2 melanocytes have a normal structure 
and are normally present, but the use of Fontant-Mas-
son silver staining does not demonstrate melanin. By 
electron microscopy melanosomes have a complete 
absence of melanin in OCA1 whereas there are some 
melanosomes with melanin in OCA2. Normal structure 
of melanocytes is demonstrated in both types.

DIFFERENTIAL DIAGNOSIS
•  Ocular Albinism (OA): hypopigmentation limited to the 

eyes. In patients with light complexion, some difficulty 
in the differential diagnosis with OA is not uncommon.

• Hermansky-Pudlak syndrome.
• Chediak-Higashi syndrome (CHS).
• Griscelli syndrome.
• Waardenburg syndrome type II (WS2).

TREATMENT
Skin:
Photoprotection: avoid sun exposure, use sunscreens of 
high SPF, wear hats and sun-protective clothing.
Management of eye problems:
Glasses to correct impairment of vision, sunglasses for 
phototophobia, treatment of nystagmus. Special help 
and material for children at school.

KEY REFERENCES
•  Grønskov K1, Ek J, Brondum-Nielsen K. Oculocutaneous 

albinism. Orphanet J Rare Dis. 2007;2:43.
•  Montoliu L, Grønskov K, Wei AH, Martínez-García M, 

Fernández A, Arveiler B, Morice-Picard F, Riazuddin 
S, Suzuki T, Ahmed ZM, Rosenberg T, Li W. Increasing 
the complexity: new genes and new types of albinism. 
Pigment Cell Melanoma Res. 2014;27:11-8.

Young Caucasian infant with oculocutaneous albinism type 1. Oculocutaneous albinism type 1 in a negroid woman.
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OCULOCUTANEOUS ALBINISMS

Ocular albinism. The presence of a nystagmus allowed the diagnosis (coll. Ana Yturralde).

Young boy with oculocutaneous albinism type 2 sitting with his mother (coll. Ana Yturralde). Pictures kindly 
provided by Ana Yturralde (www.anayturralde.com). Pictures included in the book: Albinismo, una condi-
cion genetica, dos realidades: Espagna y Senegal, published by ALBA (2009), the Spanish Association in 
support of people with albinism (www.albinismo.es). This book has been translated to French by Genespoir 
(2012), the French Organization for albinism (www.genespoir.org).

Young woman with oculocutaneous albinism type 2. Note the presence 
of numerous nevi and ephelids (coll. Ana Yturralde).

Young girl with oculocutaneous albinism type 1. Note the actinic 
damages on the skin. (coll. Ana Yturralde).
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PIEBALDISM 
Nanja van Geel

OMIM: #172800

GENETICS
Autosomal dominant inheritance with mutation in the 
c-kit proto-oncogene, mapped to the proximal long arm 
of chromosome 4 (4q12) or from deletions in the SLUG 
gene (SNAI2), which is a zinc-finger neural crest trans-
cription factor.

MOUSE MODEL
Piebald mouse.

EPIDEMIOLOGY
Rare autosomal dominant disorder.
Less than 1:20,000; cases have been reported in all races. 
Males and females are equally affected.

PATHOPHYSIOLOGY
Underlying defect of the tyrosine kinase transmembrane 
receptor on melanocytes, leading to an impaired embryo-

nic migration and survival of melanocytes in the skin.

CLINICAL DERMATOLOGICAL PRESENTATION
Congenital, extensive, symmetrically distributed depig-
mentations mainly on forehead (often triangular in 
shape), front of thorax and extremities often associated 
with presence of hyperpigmented macules within the 
areas of depigmentation.
The extent of the lesions is variable, ranging from only a 
midfrontal poliosis or white forelock (present in 80-90% 
of the patients) and minimal areas of depigmentation to 
extensive depigmentation over the entire body.

EXTRACUTANEOUS SIGNS
If associated with extracutaneous signs consider Waar-
denburg’s syndrome (see differential diagnosis).

HISTOPATHOLOGY
Histology from depigmented area reveals decreased 
number or total absence of melanocytes and melanin.

DIFFERENTIAL DIAGNOSIS
•  Waardenburg syndrome (similar clinical presentation, 

but is associated with heterochromia iridis, dystopia 
canthorum, congenital deafness and occasionally a 
congenital megacolon [Hirschsprung’s disease]).

• Vitiligo.

TREATMENT
Camouflage or surgical grafting. Good results have been 
reported with autologous non-cultured epidermal cell 
transplantation. 

KEY REFERENCES
•  Oiso N, Fukai K, Kawada A, Suzuki T. Piebaldism. J Der-

matol. 2013;40:330-5.
•  van Geel N, Wallaeys E, Goh BK, De Mil M, Lambert J. 

Long term results of non cultured epidermal cellular 
grafting in vitiligo, halo nevi, piebaldism and nevus 
depigmentosus.  
Br J Dermatol. 2010;163:1186-93.

Large areas of depigmentation with few hyperpigmented 
macules (coll. Nanja van Geel).

Symmetrically distributed depigmentations of the legs associated 
with hyperpigmented macules.

Close-up of a lesion of the leg. note the characteristic association of com-
pletely depigmented patches with normal or hyperpigmented macules.

Abdominal lesion in a patient with piebaldism.
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PIEBALDISM 
Nanja van Geel

A. The hypopigmented lesions can be sometimes difficult to see in fair skin patient. This 
woman presented with depigmented patches on the legs associated with this lesion on 
the anterior trunk.

Typical white forelock.

B. The hypopigmentation appears clearly under Woods’ lamp examination.

Congenital achromic patches in a newborn with piebaldism.



WAARDENBURG SYNDROME

EPIDEMIOLOGY
The incidence of WS in the Netherlands has been esti-
mated at 1 in 212,000. In the US, deafness in the setting 
of WS afflicts 2 in 100,000.
Cases have been reported in all races and from all 
regions of the world.
Men and women are equally affected.

PATHOPHYSIOLOGY
The genes involved in WS encode for protein that play a 
key role in melanocyte development. Depending on the 
gene involved other neural crest-derived cells may be 
affected explaining the phenotypes that are observed.

CLINICAL DERMATOLOGICAL PRESENTATION
Pigmentary abnormalities of the hair: 
•  White forelock. In most cases, the forelocks are white, 

but patches of red, brown or black hair have been 
observed.

• Additional areas of poliosis can be associated.
• Premature graying.
Depigmented patches (similar to those observed in 
piebaldism).
Pigmentary changes of the iris, such as heterochromia 
irides and brilliant blue eyes.

Waardenburg and Tietz syndromes (WS) are rare autosomal dominant or autosomal recessive disorders affecting genes involved in the development of melanocytes 
during the embryogenesis.

EXTRACUTANEOUS SIGNS
Congenital sensorineural hearing loss (more common 
in WS2).
Dystopia canthorum (not observed in WS2).
Upper limb abnormalities (e.g. hypoplasia, syndactyly) (in 
WS3).
Association with Hirschsprung disease (in WS4).
Tietz syndrome:
The clinical phenotype of this rare syndrome is signifi-
cantly different from WS2, despite being allelic. 
Generalized hypomelanosis of the skin, hypoplasia of 
the eyebrows, light blond hair, and blue eyes (with pho-
tophobia and nystagmus) and deaf-mutism.

HISTOPATHOLOGY
Absence or minimal number of melanocytes in depig-
mented areas.

DIFFERENTIAL DIAGNOSIS
• Piebaldism.
• Vitiligo.

TREATMENT
Genetic counseling.
Early diagnosis allows appropriate management of the 
deafness.

KEY REFERENCES
•  Passeron T, Mantoux F, Ortonne JP. Genetic disorders of 

pigmentation. Clin Dermatol. 2005;23:56-67.
•  Pingault V, Ente D, Dastot-Le Moal F, Goossens M, 

Marlin S, Bondurand N. Review and update of muta-
tions causing Waardenburg syndrome. Hum Mutat. 
2010;31:391-406.
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SOX10 (22q13)

PAX3 (2q36.1)

EDNRB (13q22)
EDN3 (20q13.)
SOX10 (22q13)

SOX10 (22q13)

Protein

PAX3 transcription factor

MITF transcription factor

Zinc finger transcription 
factor SRY-box containing 

gene 10

PAX3 transcription factor

Endothelin B receptor
Endothelin-B

SRY-box containing gene 10

SRY-box containing gene 10

AD: autosomal dominant ; AR: autosomal recessive.
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WAARDENBURG SYNDROME

Dystopia canthorum in a young girl with Waardenburg syndrome type 1. The 
white forelock is absent in this patient.

White forelock, dystopia canthorum and blue eyes in a patient with waardenburg syndrome type 1. Waardenburg syndrome type 1 with heterochromia irides, dystopia cantho-
rum, depigmented patches and discrete white forelock.

Depigmented patches on the leg on the same woman with Waardenburg syndrome type 1. 
The pattern of depigmentation is similar to the one observed in piebaldism.



GENETIC HYPOMELANOSIS

Localized hypomelanosis
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COLE DISEASE 
Alain Taieb and Khaled Ezzedine

OMIM: #615522

GENETICS
Cole disease (COLED) is an autosomal dominant disease 
caused by heterozygous mutation in the ENPP1 gene on 
chromosome 6q23.

MOUSE MODEL
None.

EPIDEMIOLOGY
Unknown; very few cases published but possibly under-
reported because of limited morbidity.

PATHOPHYSIOLOGY
ENPP1 encodes the ectonucleotide pyrophosphatase/
phosphodiesterase I, responsible for the generation of 
inorganic pyrophosphate, a natural inhibitor of minera-
lization. All described mutations affect cysteine residues 
in the somatomedin-B-like domain 2 (SMB2) of the 
protein, which has been implicated in insulin signalling. 
Previously, biallelic mutations in ENPP1 were shown to 
underlie a number of recessive conditions characterized 
by ectopic calcification but no pigmentation/keratinisa-
tion anomalies. 

CLINICAL DERMATOLOGICAL PRESENTATION
Onset in infancy of hypopigmented macules.
Localization: primarily on forearms/legs and dorsum of 
hand-feet.
Mild punctuate and small yellow-brown plaque-like 
palmoplantar keratoderma, which may involve knees/
elbows (pressure areas).
Some hyperpigmented café-au-lait macules may 
coexist.

EXTRACUTANEOUS SIGNS
X-rays: microcalcifications of tendons, sometimes clini-
cally detectable (calcific tendinopathy). Calcifications of 
other organs (mammary gland, spleen). 

HISTOPATHOLOGY
Skin biopsies of palmoplantar lesions show nonspecific 
changes including hyperorthokeratosis, hypergranulo-
sis, and acanthosis.
Hypopigmented areas of skin, however, reveal a reduc-
tion in melanin content in keratinocytes but not in mela-
nocytes, as well as hyperkeratosis and a normal number 
of melanocytes. Ultrastructurally, melanocytes show a 
disproportionately large number of melanosomes in the 
cytoplasm and dendrites, whereas keratinocytes show 

a paucity of these organelles, suggestive of impaired 
melanosome transfer.
Small deposits of calcium in the papillary dermis have 
been noted inconstantly.

DIFFERENTIAL DIAGNOSIS
•  The combination of keratoderma and macular hypo-

pigmentation is pathognomonic.

TREATMENT
None described so far.

KEY REFERENCES
•  Cole LA. Hypopigmentation with punctate keratosis of 

the palms and soles. Arch Derm. 1976;112:998-1000.
•  Eytan O, Morice-Picard F, Sarig O, et al. Cole disease 

results from mutations in ENPP1. Am J Hum Genet. 
2013;93:752-57.

Cole disease. Hypopigmented macules of the forearm. Note the 
presence of café-au-lait macules (coll. Alain Taieb).

Cole disease. Mild punctuate and small yellow-brown 
plaque-like palmar keratoderma (coll. Alain Taieb).

Cole disease. Mild punctuate and small yellow-brown plaque-like plantar 
keratoderma (coll. Alain Taieb).



MOSAICISMS
HYPOMELANOSIS OF ITO 
Jean-Philippe Lacour

OMIM: # 300337

GENETICS
Generally sporadic disease. Rare autosomal dominant, 
recessive and X-linked modes of inheritance repor-
ted. Cutaneous mosaicism results from of a de novo 
postzygotic mutation. Some patients may have caryoty-
pic anomalies.

MOUSE MODEL
None.

EPIDEMIOLOGY
Rare disease. One in every 8,000 to 10,000 patients in a 
general pediatric hospital and 1 in every 1,000 patients 
in a pediatric neurology service.

PATHOPHYSIOLOGY
Nonspecific pigmentary disorder caused by genetic mo-
saicism resulting from a de novo postzygotic mutation. 
The mutation effects are variable, depending on which 
cells are involved. The hypopigmented lesions result 
from the presence of different clones of melanocytes 
that have different abnormalities of melanogenesis, 
owing to heterogeneous cytogenetic or gene anomalies.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypopigmented areas consisting of bilateral or unilateral 
whorls and streaks corresponding to the lines of Blaschko.
Other types of pigmentary pattern are possible, including: 
checkerboard pattern, dermatomal or plaque-like arran-
gement, phylloid pattern, and patchy pattern without 
midline separation.
It is sometimes difficult to determine where the limits of 
hypopigmented, normally pigmented or even hyperpig-
mented skin are.
Possible hair anomalies (low hair line in 7% of cases).

EXTRACUTANEOUS SIGNS
Neurological symptoms: epilepsy, developmental delay, 
microcephaly, hypotonia, hyperkinesias, autism, deafness.
Ocular signs: microphtalmia, ptosis, symblepharon, stra-
bism, nystagmus, nonclosure of the upper lid, strabismus 
myopia, amblyopia, corneal opacification, cataract, iridal 
heterochromia, scleral melanosis, striated patchy hypo-
pigmented fundi, retinal degeneration.
Dental and enamel anomalies.
Skeletal signs: short stature, scoliosis, facial and limb 
asymmetry, hypertelorism, coarse facies, nose and ear 
anomalies, pectus carinatum or excavatum, finger and 
toe anomalies (syndactyly, polydactyly, brachydactyly, 
clinodactyly).

Cardiac and genital abnormalities may be present.

HISTOPATHOLOGY
Various anomalies described but none are specific to 
this disease.

DIFFERENTIAL DIAGNOSIS
• Isolated cutaneous mosaicism.
• Nevus depigmentosus (segmental form).
• Incontinentia pigmenti (late phase).
• Tuberous sclerosis complex.
• Lichen striatus.

TREATMENT
No specific treatment.
Symptomatic treatment for associated extracutaneous 
anomalies.

KEY REFERENCES
•  Happle R. Mosaicism in human skin. Understan-

ding the patterns and mechanisms. Arch Dermatol. 
1993;129:1460-70.

•  Kuster W, Konig A. Hypomelanosis of Ito: no Entity, 
but a cutaneous sign of mosaicism. Am J Med Gen. 
1999;85:346-50.

Hypomelanosis of ito. Note the clear demarcation on the 
mid line.

A. Young boy with hypomelanosis of ito. Note the low hair 
line, the hypertelorism, the slight facial asymmetry.

B. Unilateral hypopigmented whorls following the lines of 
Blaschko on the back of the same boy.

Linear unilateral hypopigmention in a patient with hypo-
melanosis of ito.

Unilateral hypopigmented whorls following the lines 
of Blaschko in a patient with hypomelanosis of ito.
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MOSAICISMS
OTHER MOSAICISMS WITH HYPOMELANOSIS
Jean-Philippe Lacour

GENETICS 
Generally spordaic disease. Cutaneous mocaicism 
results from a de novo postzygotic muation. Some 
patients may have karyotypic anomalies.

MOUSE MODEL
None.

EPIDEMIOLOGY
One in every 8,000 to 10,000 patients in a general pedia-
tric hospital.

PATHOPHYSIOLOGY
A nonspecific pigmentary disorder caused by genetic 
mosaicism limited to cutaneous cells, particularly mela-
nocytes, resulting from a de novo postzygotic mutation. 
The hypopigmented lesions result from the presence 
of different clones of melanocytes that have different 

abnormalities of melanogenesis, owing to heteroge-
neous cytogenetic or gene anomalies.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypopigmented areas consisting of bilateral or unila-
teral whorls and streaks corresponding to the lines of 
Blaschko.
Other types of pigmentary pattern are possible, inclu-
ding: checkerboard pattern, dermatomal or plaque-like 
arrangement, phylloid pattern, and patchy pattern 
without midline separation.
It is sometimes difficult to determine where the limits of 
hypopigmented, normally pigmented or even hyperpig-
mented skin are.
Possible hair anomalies.

EXTRACUTANEOUS SIGNS
None.

DIFFERENTIAL DIAGNOSIS
• Mosaicism of the Ito type.
• Nevus depigmentosus (segmental form).
• Incontinentia pigmenti (late phase).
• Tuberous sclerosis complex.
• Lichen striatus.

TREATMENT
No specific treatment.

KEY REFERENCES
•  Happle R. Mosaicism in human skin. Understan-

ding the patterns and mechanisms. Arch Dermatol. 
1993;129:1460-70.

•  Kuster W, Konig A. Hypomelanosis of Ito: no entity, 
but a cutaneous sign of mosaicism. Am J Med Gen. 
1999;85:346-50.

A. Hypopigmented mosai-
cism. Note the clear demar-
cation on the middle line.

B. The back of the 
same woman.

Cutaneous mosaicism with hypopigmented streaks along the lines of Blaschko. Hypopigmented mosaicism in an infant.

Hypopigmented mosaicism in a newborn. The lesions are clearly visible as the boy has a 
dark skin type, but the hypopigmentation can be difficult to see at birth and is some-
times only visible after one or two summers.
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OMIM: #131100

SYNONYMS
Multiple endocrine adenomatosis, Wermer syndrome.

GENETICS 
Autosomal dominant disorder caused by heterozygous 
mutation in the MEN1 gene on chromosome 11q13.

MOUSE MODEL
Mouse homolog Men1.

EPIDEMIOLOGY
Prevalence 1 out of 30,000 persons.
No race or sex predilection.

PATHOPHYSIOLOGY
The MEN1 gene encodes a protein called menin. Menin 
regulates transcription, proliferation, and genome stabi-
lity. Affected individuals inherit one altered copy of the 
MEN1 gene from an affected parent, but the tumors lose 
the remaining copy (the wildtype allele) as a somatic 
event. Thus, the inheritance pattern is autosomal domi-
nant, but the mechanism of tumorigenesis is recessive.

CLINICAL DERMATOLOGICAL PRESENTATION
Dermatologic manifestations are usually the first 
observed. The earliest cutaneous and endocrine tumors 
appear in the teenage years but the symptoms of endo-
crine tumors take many years to develop. 
Angiofibromas (telangiectatic skin-colored papules) 
and collagenomas (firm skin-colored or hypopigmented 
round papules) are the two main skin manifestations. 
They are mostly located on the central face of the face, 
and on trunk, respectively.
Lipomas and gingival papules can be observed.
Pigmentary lesions are not rare:
•  Solitary hypomelanotic macules.
•  ‘Confetti-like’ hypopigmented macules.
•  Café-au-lait macules (less than 3).

EXTRACUTANEOUS SIGNS
Endocrine tumors: parathyroid glands, enteropancreatic 
neuroendocrine system, anterior pituitary gland.

HISTOPATHOLOGY
Reduction of the number and size of melanosomes, 
mostly in the unmelanized stage are observed in hypo-
melanotic macules. Increased amount of melanin in the 
epidermis with an increased number of melanocytes in 

the café-au-lait spots.

DIFFERENTIAL DIAGNOSIS
• Tuberous sclerosis.
• Birt-Hogg-Dubbe syndrome.
• Cowden disease.

TREATMENT
Endocrinologist consultation and follow-up.
Surgical excision, dermabrasion, pulsed-dye laser, 
erbium or CO2 lasers can be proposed to remove skin 
tumors.

KEY REFERENCES
•  Chandrasekharappa SC, Guru SC, et al. Positional 

cloning of the gene for multiple endocrine neoplasia-
type 1. Science. 1997;276:404-6.

•  Darling TN, Skarulis MC, Steinberg SM, Marx SJ, Spiegel 
AM, Turner M. Multiple facial angiofibromas and 
collagenomas in patients with multiple endocrine 
neoplasia type 1. Arch Dermatol. 1997;133:853-7.

•  Vidal A, Iglesias MJ, Fernández B, Fonseca E, Cordido 
F. Cutaneous lesions associated to multiple endocrine 
neoplasia syndrome type 1. J Eur Acad Dermatol Vene-
reol. 2008;22:835-8.

‘Confetti-like’ hypopigmented macules in the same patient.Multiple angiofibromas on the face in a woman with MEN1. Multiple collagenomas on the trunk.

MULTIPLE ENDOCRINE NEOPLASIA, MEN1



201

NEVUS DEPIGMENTOSUS 
Nanja van Geel

EPIDEMIOLOGY
Not rare.

PATHOPHYSIOLOGY
The exact cause of nevus depigmentosus is still not 
clearly understood. It is based on abnormalities in the 
transfer of melanosomes from melanocytes to keratino-
cytes thereby resulting in the characteristic cutaneous 
hypopigmented spots. 

CLINICAL DERMATOLOGICAL PRESENTATION
Well-circumscribed hypopigmented macule, sometimes 
with an irregular border.
Commonly becomes visible from birth or in the first year 
of life and usually does not change in shape thereafter.
In contrast to what its name suggests, the nevus depig-
mentosus presents itself as a hypopigmentation rather 
than a depigmentation.
According to some authors, there are three clinical 
variants: the isolated form (solitary and well defined 

lesions), a segmental form (unilateral, band-shaped 
lesions, sometimes Blaschkoid distribution) and a 
systematized form (extensive whorls and streaks of 
hypopigmentation, following the lines of Blaschko [see: 
hypomelanosis of Ito or pigmentary mosaicism]). 

EXTRACUTANEOUS SIGNS
The disease is primarily limited to the skin, however 
whenever a Blaschkoid pattern is seen, associated 
neurological and musculoskeletal abnormalities may be 
present. Developmental disorders and epilepsy are the 
most commonly reported problems (see pigmentary 
mosaicism/ hypomelanosis of Ito).

HISTOPATHOLOGY
Histological studies on lesional skin compared with 
perilesional normal skin shows a marked reduction in 
melanin, but variable results in the number of melano-
cytes (normal to reduced).

DIFFERENTIAL DIAGNOSIS
• Vitiligo.
• Nevus anaemicus.

TREATMENT
Camouflage.
Surgical grafting has been reported in the literature, 
although with variable results (poor to good repigmen-
tation) and possible recurrence during follow up.

KEY REFERENCES
•  Kim SK, Kang HY, Lee ES, Kim YC. Clinical and histopa-

thologic characteristics of nevus depigmentosus. J Am 
Acad Dermatol. 2006;55:423-8.

•  Happle R. Mosaicism in human skin. Understan-
ding the patterns and mechanisms. Arch Dermatol. 
1993;129:1460-70.

Nevus depigmentosus on the cheek of a young 
boy (coll. Nanja van Geel).

Nevus depigmentosus of the lumbar region.



NEVUS DEPIGMENTOSUS 
Nanja van Geel

Kissing nevus depigmentosus of the hand. Nevus depigmentosus on a dark skin patient. Note that the lesion is 
hypopigmented and not depigmented.

Multiple nevus depigmentosus.
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TUBEROUS SCLEROSIS COMPLEX
Jean-Philippe Lacour

OMIM: #191100, #613254

GENETICS 
Autosomal dominant disorder but the majority of 
cases are sporadic. Results from inactivating mutations 
in either TSC1 (9q34,37) or TSC2 (16p13.3.38). Both 
mutations are equally represented in familial tuberous 
sclerosis complex (TSC), but mutations in TSC2 are more 
common in sporadic cases.

MOUSE MODEL
Tsc2 (+/−) mouse.

EPIDEMIOLOGY
Prevalence is 8.8 out of 100,000.
Incidence is 1 in 6,000 to 10,000 births.

PATHOPHYSIOLOGY
TSC1 encodes a 130-kDa protein TSC1/hamartin37 and 
TSC2 encodes a 200-kDa protein TSC2/tuberin, which 
contains a C-terminal GTPase activating protein domain 
(GAP). Hamartin and tuberin bind to each other to form 
a functional heterodimer (TSC2:TSC1). TSC1 or TSC2 en-
coded proteins modulate cell growth and proliferation 
via the inhibition of the mammalian target of rapamycin 
(mTOR) signaling cascade. Mutations lead to constitutive 
activation of the mTOR pathway leading to the growth 
of hamartomas.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypomelanotic macules ‘ash leaf’ spots (enhanced by 
Wood’s lamp examination but not completely depig-
mented as compared to vitiligo or piebaldism lesions). 
Variable number.
Localization: Trunk and limbs.
‘Confetti-like’ macules (enhanced by Wood’s lamp 
examination), usually on the legs, and poliosis are less 
commonly observed but are also suggestive of the 
diagnosis.
Café-au-lait macules may be observed.
Facial angiofibromas (Koenen tumors).
Forehead fibrous plaque.
Shagreen patches (lumbosacral area).
Periungual fibromas (Koenen tumors).
Molluscum pendulum.

EXTRACUTANEOUS SIGNS
Neurological abnormalities: West syndrome, epile-
psy (60 to 90% of patients), neurocognitive dysfunc-
tion, developmental delay, autism. These result from 
structural brain abnormalities such as: cortical tubers, 
subependymal nodules, and subependymal giant cell 
astrocytomas.
Renal lesions (50 to 80% of patients): angiomyolipomas 
with a risk of spontaneous hemorrhage, renal cysts, 
renal cell carcinoma, and oncocytomas.
Pulmonary lymphangoendotheliomatosis (female 
patients exclusively).

Cardiac rhabdomyomas (50 to 70% of infants).
Retinal astrocytic hamartomas (50% of patients).

HISTOPATHOLOGY
Reduction of the number and size of melanosomes, 
mostly in the unmelanized stage. Reduction of the num-
ber of melanosomes transferred to keratinocytes.

DIFFERENTIAL DIAGNOSIS
• Nevus depigmentosus.
• Vitiligo.
• Piebaldism.

TREATMENT
Symptomatic treatment.
Antagonists of the mTOR pathway such as rapamycin 
and related compounds are potential new therapeutic 
options for TSC patients.

KEY REFERENCES
•  Curatolo P, Bombardieri R, Jozwiak S.Tuberous sclerosis. 

Lancet. 2008;372:657-68.
•  Schwartz RA, Fernandez G, Kotulska K, Jozwiak S. 

Tuberous sclerosis complex: Advances in diagnosis, 
genetics, and management. J Am Acad Dermatol. 
2007;57:189-202.

Association of ‘ash leaf’ hypopigmented macules and café-au-lait spots in an infant with tuberous 
sclerosis complex.

Typical pattern of hypopigmented macule (‘ash leaf’) in a man with tube-
rous sclerosis complex.
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TUBEROUS SCLEROSIS COMPLEX 
Jean-Philippe Lacour

Periungual fibromas (Koenen tumors).

Shagreen patches (lumbosacral area).

Facial angiofibromas (Koenen tumors).

‘Confetti-like’ macules on the legs of a child with tuberous sclerosis complex.
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ANEMIA AND POLYCYTEMIA

EPIDEMIOLOGY
Anemia is quite common and has multiple causes.
Polycythemia can be primitive (polycythemia vera) or 
secondary. Polycythemia vera occurs in 0.6 to 1.6 per-
sons per million.

PATHOPHYSIOLOGY
Hemoglobin is, after melanins, one of the most impor-
tant pigment of the skin. The decrease or the increase of 
hemoglobin induces on the skin and mucous mem-
branes a pallor or a redness, respectively.

CLINICAL DERMATOLOGICAL PRESENTATION
Anemia: pallor of the skin and mucous membrane.
Polycythemia: redness of the skin and conjunctivas. 
Pruritus and ecchymosis may be observed.
Localization: generalized. The conjunctival pallor is a 
good clinical sign of anemia. Face, palms, mucous mem-

brane and conjunctiva are more frequently affected in 
polycythemia.

EXTRACUTANEOUS SIGNS
Anemia: weakness, tachycardia, dyspnea, dizziness, 
head-ache, chest pain. 
Polycythemia: hyperviscosity syndrome (including 
headache, dizziness, vertigo, intermittent claudication, 
visual disturbances, chest pain, erythromelalgia).
Other clinical manifestations can be observed depen-
ding on the cause of the anemia or of the polycythemia.

HISTOPATHOLOGY
Normal.

DIFFERENTIAL DIAGNOSIS
None.

TREATMENT
Anemia: depends on the cause. Blood transfusions; 
iron, vitamin B12, or folic acid supplementation can be 
required.
Polycythemia: depends on the cause. Phlebothomy. 
Hydroxy-urea and more recently Janus kinase-1 and -2 
inhibitors have been proposed for treating polycythe-
mia vera.

KEY REFERENCES
•  Sheth TN, Choudhry NK, Bowes M, Detsky AS. The rela-

tion of conjunctival pallor to the presence of anemia. 
J Gen Intern Med. 1997;12:102-6.

•  Keohane C, McMullin MF, Harrison C. The diagnosis and 
management of erythrocytosis. BMJ. 2013;347:f6667.

Pale tongue with glossitis due to severe anemia in blue rub-
ber bleb nevus syndrome. Note the venous malformation 
on the left side rear area of the tongue.

Skin redness due to polycytemia vera.

Polycytemia vera with redness of 
the skin and conjunctiva.
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BIER SPOTS

EPIDEMIOLOGY
Not uncommon in young adults. Can be commonly 
observed on the belly in the third term of pregnancy.

PATHOPHYSIOLOGY
Benign physiologic vascular anomaly corresponding to 
a vasoconstriction of small vessels.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypochromic irregularly shaped macules from 3 to 
15 mm, disappearing when pressure is applied or when 
the limb is elevated.
Can be more visible after emotional stress or after phy-
sical activities.
Localization: can affect any part of the body but arms 
(sometimes named multiple anemic macules of the 
arms) and legs, face (mostly the forehead), and belly for 

pregnant women, who are more commonly affected.

EXTRACUTANEOUS SIGNS
None.
Diffuse Bier spots can reveal cryoglobulinemia, sclero-
derma renal crisis and aortic hypoplasia.

HISTOPATHOLOGY
Normal.

DIFFERENTIAL DIAGNOSIS
• Achromic nevus.
• Pityriasis versicolor.
• Post-inflammatory hypopigmentation.
• Vitiligo.

TREATMENT
Etiologic if associated with a systemic disorder.

KEY REFERENCES
•  Schoenlaub P, Dupré D, Redon JY, Plantin P. Numerous 

and large Bier’s spot associated with pregnancy. Eur J 
Dermatol 1999;9:230-1.

•  Bessis D, Dereure O, Rivire S, Ravi N, Le Quellec A, 
Guilhou JJ. Diffuse Bier white spots revealing cryoglo-
bulinaemia. Br J Dermatol. 2002;146:921-2.

•  Fan YM, Yang YP, Li W, Li SF. Bier spots: six case reports.  
J Am Acad Dermatol. 2009;61:e11-2.

Bier spots on the arm. The white macules disappear if pressure is applied confirming 
the vascular cause of the discoloration.

Bier spots on the belly that appeared during the third 
term of pregnancy.

Vasoplegic hypochromic spots of the upper back.

Vasoplegic hypochromic spots on the face mostly 
visible on dependency, or after emotional stress or 
physical activity.

Multiple hypochromic Bier macules of the 
arm in a 10-year-old boy.
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NEVUS ANEMICUS

EPIDEMIOLOGY
Prevalence unknown, but it is relatively rare.

PATHOPHYSIOLOGY
Vasoconstriction of small vessels probably due to an 
increased sensitivity of α-adrenergic receptors of the 
endothelial cells of the affected area. A decrease of E-
selectine expression has also been reported.

CLINICAL DERMATOLOGICAL PRESENTATION
Present at birth.
Hypochromic irregularly shaped macule from 1 to seve-
ral cm in diameter.
The contrast with the surrounding non-lesional skin 
disappears when pressure is applied. More visible after 
emotional stress or after physical activities.
Localization: mostly on the trunk but face and limbs can 
be affected.

Sometimes associated with port wine stains.
Nevus anemicus and juvenile xantogranuloma have 
been found in higher frequency in patients with type 1 
neurofibromatosis, and can be useful for early diagnosis 
of this genetic disorder.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Normal.

DIFFERENTIAL DIAGNOSIS
• Achromic nevus.
• Bier spots.
• Post-inflammatory hypopigmentation.
• Vitiligo.

TREATMENT
None.
When associated with a port wine stain, the laser 
treatment of the port wine stain usually significantly 
improves the cosmetic appearance by decreasing the 
contrast.

KEY REFERENCES
•  Ferrari F, Masurel A, Olivier-Faivre L, Vabres P. Juvenile 

xanthogranuloma and nevus anemicus in the dia-
gnosis of neurofibromatosis type 1. JAMA Dermatol. 
2013;150:42-6. 

•  Mizutani H, Ohyanagi S, Umeda Y, Shimizu M, Kup-
per TS. Loss of cutaneous delayed hypersensitivity 
reactions in nevus anemicus. Evidence for close 
concordance of cutaneous delayed hypersensitivity 
and endothelial E-selectin expression. Arch Dermatol. 
1997;133:617-20.

Note that the contrast with the sur-
rounding non-lesional skin disap-

pears when pressure is applied.

Nevus anemicus of the back.
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WORONOFF RING

EPIDEMIOLOGY
Rare phenomenom occurring in psoriatic lesions after 
phototherapy or topical treatment. It can also be obser-
ved without any treatment.

PATHOPHYSIOLOGY
Woronoff rings may result from inhibition of prosta-
glandin synthesis, but the hypochromic halo can’t be 
ascribed to vasoconstriction. A decreased endoglin 
expression was found in the border of psoriatic lesions 
and could lead to reduced inflammation and thus 
explain this white ring.

CLINICAL DERMATOLOGICAL PRESENTATION
Hypochromic halo of non-reddened skin surrounding 
an erythematous plaque of psoriasis.
Localization: can affect any part of the body. 

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Normal.

DIFFERENTIAL DIAGNOSIS
• Post-inflammatory hypopigmentation.
• Vitiligo associated with psoriasis.

TREATMENT
Treatment of the psoriatic lesions.

KEY REFERENCES
•  Penneys NS, Ziboh V, Simon P, Lord J. Pathogenesis of 

Woronoff ring in psoriasis. Arch Dermatol. 1976;112:955-7.
•  Van de Kerkhof PCM. The Woronoff zone surrounding 

the psoriatic plaque. Br J Dermatol. 1998;139:167-8.

Haloes of hypochromic non-reddened skin around psoriatic plaques (coll. Arun C Inamadar).
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CAROTENEMIA

PATHOPHYSIOLOGY
Deposits of excess serum carotene in the skin (mainly in 
stratum corneum and subcutaneous fat).
Carotene is the precursor of vitamin A. Most forms of 
carotenemia are due to the ingestion of excess ca-
rotene-bearing foods (carrots).
β-Lipoproteins are the major carriers of serum carotene. 
Elevated levels of β-lipoproteins associated with hypo-
thyroidism, hyperlipidemias, diabetes, anorexia nervosa, 
or nephrotic syndrome may induce carotenemia.
Rare cases of congenital errors of metabolism that inter-
fere with conversion of carotene to vitamin A can also 
induce carotenemia.

CLINICAL DERMATOLOGICAL PRESENTATION
Yellow discoloration of the skin that is more pronounced 
under artificial light.
Localization: palms and soles, nasolabial folds, tip of the 
nose and forehead are involved first. Then the yellow 
pigmentation spreads to the entire body.

Sclerae are always spared (allows the distinction from 
jaundice).

EXTRACUTANEOUS SIGNS
None at beginning.
Then, weakness, weight loss, amenorrhea, hypotension, 
hepatomegaly and neutropenia can be observed.

HISTOPATHOLOGY
Auto-fluorescence in the superficial horny layer can be 
observed.

DIFFERENTIAL DIAGNOSIS
• Jaundice.
•  Lycopenemia (lycopene is an isomer of β-carotene and 

its accumulation due to ingestion of high amounts 
of tomatoes and yellow vegetables induces a similar 
discoloration of the skin with a more orangey color).

•  Sorafenib, quinacrine, mepacrine, dinitrophenol, saf-
fron, tetryl, picric acid and canthaxanthins intake can 
also induce a yellow discoloration of the skin.

TREATMENT
The discoloration progressively fades when the diet is 
adapted or the underlying disorder is treated.

KEY REFERENCES
•  Dasanu CA, Alexandrescu DT, Dutcher J. Yellow skin 

discoloration associated with sorafenib use for treat-
ment of metastatic renal cell carcinoma. South Med J. 
2007;100:328-30.

•  Svensson A, Vahlquist A. Metabolic carotenemia 
and carotenoderma in a child. Acta Derm Venereol. 
1995;75:70-1.

Yellow discoloration of the palms due to the daily 
ingestion of more than a liter of carrot juice.

Yellow discoloration of the skin due to carotenemia. Note the difference compared to normal skin color (coll. Hee Young Kang).
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JAUNDICE

EPIDEMIOLOGY
Neonatal jaundice is a very common condition. Depen-
ding on gestational age, ethnicity, geographic localiza-
tion (altitude) the incidence varies from 3% to more than 
50% of newborns.
The condition is also quite common in adulthood. 
A large number of disease states, including hepatitis and 
cirrhosis, biliary obstruction, hemolysis, and Gilbert syn-
drome, lead to an increased level of bilirubin in plasma.

PATHOPHYSIOLOGY
Deposits of excess of bilirubin in the skin, mucous mem-
branes and sclerae.

CLINICAL DERMATOLOGICAL PRESENTATION
Yellow discoloration of the skin and mucous membranes. 
Localization: generalized.

Scleral icterus is frequent (allows the distinction from 
carotenemia).
Pruritus can be severe if a cholestasis is associated.

EXTRACUTANEOUS SIGNS
Brownish discoloration of the urine.
Other signs depend on the underlying disorder.

DIFFERENTIAL DIAGNOSIS
• Carotenemia.
•  Lycopenemia (lycopene is an isomer of β-carotene and 

its accumulation, due to ingestion of high amounts 
of tomatoes and yellow vegetables, induces a similar 
discoloration of the skin with a more orangey color).

•  Sorafenib, quinacrine, mepacrine, dinitrophenol, saf-
fron, tetryl, picric acid and canthaxanthins intake can 
also induce a yellow discoloration of the skin.

TREATMENT
The discoloration progressively fades when the levels of 
serum bilirubin are normalized.
Therapy of the underlying disorder.
Blue light therapy is useful in neonatal jaundice.
Ursodeoxycholic acid is useful in chronic liver diseases.

KEY REFERENCES
•  Haught JM, Patel S, English JC 3rd. Xanthoderma: a 

clinical review. J Am Acad Dermatol. 2007;57:1051-8.
•  Stack KM, Churchwell MA, Skinner RB Jr. Xantho-

derma: case report and differential diagnosis. Cutis. 
1988;41:100-2.

Scleral icterus (coll J.J. Morand).

Scleral icterus in a patient with hepatocarcinoma.

Association of yellow discoloration and redness of conjunctiva in a patient with 
leptospirosis (coll J.J. Morand).

Yellow discoloration of the skin in a patient with jaundice secondary to hepatocarcinoma. 
Note the difference compared to normal skin.

Jaundice in leptospirosis. The yellow discoloration of skin 
and mucous membranes is associated with vasodilation: 
flamboyant icterus (coll J.J. Morand).
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TATTOOS

EPIDEMIOLOGY
The prevalence of tattoos is highly variable depending 
on age and country. Almost one-fourth of the people 
aged from 18 to 50 years of age and living in the US are 
reported to have an artistic tattoo.

PATHOPHYSIOLOGY
Implantation of pigmented particles into the dermis.
Most tattoos are intentional and made for artistic or eth-
nic purposes. Some tattoos are performed to locate an 
area (eg, for radiotherapy). Traumatic tattoos result after 
a fall on the asphalt or are due to gunpowder.

CLINICAL DERMATOLOGICAL PRESENTATION
Most amateur tattoos are black (carbon) but a vast 
variety of color and patterns can be observed especially 
with professional tattoos.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Exogenous pigment of various origins (carbon, iron, 
mercuric and cadmium sulfite, titanium oxide, etc) loca-
ted into the dermis.

DIFFERENTIAL DIAGNOSIS
None.

TREATMENT
Q-switched lasers are the gold standard treatment. 
Picosecond lasers have recently developed for this 
indication.
Small localized tattoos can be easily removed surgically.
Due to the risk of local explosion, gun powder tattoos 
should not be treated by Q-switched lasers.

KEY REFERENCES
•  Laumann AE, Derick AJ. Tattoos and body piercings 

in the United States: a national data set. J Am Acad 
Dermatol. 2006;55:413-21. 

•  Goyal S, Arndt KA, Stern RS, O’Hare D, Dover JS. Laser 
treatment of tattoos: a prospective, paired, comparison 
study of the Q-switched Nd:YAG (1064 nm), frequency-
doubled Q-switched Nd:YAG (532 nm), and Q-switched 
ruby lasers. J Am Acad Dermatol. 1997;36:122-5.

Cosmetic tattoo of the eyebrow. The first tattoo has 
been treated once with a Q-switched laser and turned 
green. Such reaction is common with cosmetic tattoos 
and needs further additional sessions to be removed. 
Patients have to be clearly informed of this risk.

Scar of the face after a car accident. 
The asphalt left a traumatic tattoo. 

Artistic tattoo of the lower back.
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TATTOOS

A. Professional tattoo.

A. Ethnic tattoo. B. Almost all the pigment has been removed after only two sessions of Q-switched alexandrite 
755 nm laser.

B. After three sessions of Q-switched alexandrite 755 nm laser. The black 
pigment of the center of the cartoon is almost gone but the green letters 
still need additional sessions.
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ARGYRIA

EPIDEMIOLOGY
Silver compounds were taken orally and also applied 
on mucosal areas (nasal spray, eye drops) for treating 
infections.
Professional exposure is also reported (photographers 
working with silver-containing solutions). Cases of argy-
ria have been reported after acupuncture.
Nowadays most agents containing silver compounds 
have been withdrawn and argyria has become rare and 
is mostly observed in the older population.

PATHOPHYSIOLOGY
Abnormal accumulation of silver in the skin and mucous 
membranes.

CLINICAL DERMATOLOGICAL PRESENTATION
Asymptomatic progressive slate-gray pigmentation.
Localization: generalized but more pronounced in nails 
and sun exposed areas. Localized forms can be observed 
after long-term topical application of silver-containing 
compounds.

EXTRACUTANEOUS SIGNS
Pigmentation of the viscera can be observed but it 
remains asymptomatic.

HISTOPATHOLOGY
Routine hematoxylin-eosin sections show granular 
brown-black pigments in the dermis mostly aggregated 
around eccrine glands. Dark-field illumination reveals 
the strikingly refractile silver granules.

DIFFERENTIAL DIAGNOSIS
• Drug induced pigmentation.
• Ochronosis.

TREATMENT
Discontinuation of exposure to silver-compounds if it is 
still used by the patient.
Successful treatments with 1064 nm Q-switched laser 
have been reported.

KEY REFERENCES
•  Tanita Y, Kato T, Hanada K, Tagami H. Blue macules of 

localized argyria caused by implanted acupuncture 
needles. Electron microscopy and roentgenographic 
microanalysis of deposited metal. Arch Dermatol. 
1985;121:1550-2.

•  Rhee DY, Chang SE, Lee MW, Choi JH, Moon KC, Koh 
JK. Treatment of argyria after colloidal silver ingestion 
using Q-switched 1,064-nm Nd:YAG laser. Dermatol 
Surg. 2008;34:1427-30.

Blue discoloration of the skin due to prolonged use of silver salts. Note the white patch on the left side of the skin 
corresponding to the normal color of the skin achieved after a test session with 1064 nm q-switched laser.

Diffuse blue-gray pigmentation in a patient with 
argyria. Note for comparison the color of normal 
skin of the hand.

Mild form of argyria (coll. Hee Young Kang).



CHRYSIASIS

Blue-gray hyperpigmentation of the face due to chrysiasis in a woman treated for years 
with gold sodium thiosulfate for rheumatoid arthritis.

EPIDEMIOLOGY
Gold sodium thiosulfate was used for rheumatoid arthri-
tis, psoriatic arthritis and pemphigus. Nowadays many 
alternatives are available and this treatment is rarely 
prescribed.

PATHOPHYSIOLOGY
Abnormal accumulation of gold in the skin. 
The sun-exposed localization is not fully understood. UV 
light may induce preferential uptake of gold by the skin. 
Dermal gold may increase melanogenesis by indirectly 
increasing tyrosinase activity. When ultraviolet light is 
added, the result is a synergistic induction of hyperpig-
mentation.

CLINICAL DERMATOLOGICAL PRESENTATION
Asymptomatic progressive blue-gray hyperpigmenta-
tion.
Localization: sun-exposed areas. Nails and mucous 
membranes are spared. A yellow discoloration of the 

nails was reported once in a patient with a high cumula-
tive dose of gold intake.
NB. Q-switched lasers have been reported to enhance 
localized chrysiasis.

EXTRACUTANEOUS SIGNS
Corneal chrysiasis (most often asymptomatic).

HISTOPATHOLOGY
Granular black pigments in the dermis mostly within 
dermal macrophages and aggregated around appen-
dages, vessels and nerves. No particles within appen-
dages, epidermis or basement membranes. Epipolarized 
light enhances the detection of gold particles. 

DIFFERENTIAL DIAGNOSIS
• Drug-induced pigmentation.
• Ochronosis.
• Hemochromatosis.
• Argyria.

TREATMENT
Discontinuation of gold intake.
Sun avoidance.
While Q-switched lasers might enhance chrysiasis, 
long pulsed laser (such as pulsed dye lasers) might be 
beneficial.

KEY REFERENCES
•  Leonard PA, Moatamed F, Ward JR, Piepkorn MW, 

Adams EJ, Knibbe WP. Chrysiasis: the role of sun expo-
sure in dermal hyperpigmentation secondary to gold 
therapy. J Rheumatol. 1986;13:58-64.

•  Yun PL, Arndt KA, Anderson RR. Q-switched laser-in-
duced chrysiasis treated with long-pulsed laser. Arch 
Dermatol. 2002;138:1012-4. 
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HEMOCHROMATOSIS

OMIM #235200  
(for the hereditary form of hemochromatosis)

EPIDEMIOLOGY
The world wide frequency of mutations in hemochro-
matosis gene is about 10%. Prevalence of homozygous 
hemochromatosis is 0.4% in northern European 
ancestry, with only half presenting clinical signs. Preva-
lence is lower among Africans and Asians.
Higher incidence of serious complications (cirrhosis, 
diabetes mellitus) is observed in men but skin hyperpig-
mentation is more frequently observed in women.

PATHOPHYSIOLOGY
Hereditary hemochromatosis is an autosomal recessive 
disorder most often caused by mutations in HFE gene.
Secondary hemochromatosis is caused by disorders of 
erythropoiesis and disorders requiring recurrent blood 
transfusions. Increased intestinal iron absorption and 
iatrogenic iron overload are rarely observed.
This leads to an abnormal accumulation of iron in liver, 
heart, pancreas, pituitary, joints, and skin.
The hyperpigmentation of hemochromatosis results in a 
combination of melanin and hemosiderin. Iron stimu-
lates melanin production by melanocytes but the exact 
mechanism is still unknown.

CLINICAL DERMATOLOGICAL PRESENTATION
Various degrees of cutaneous hyperpigmentation are 
observed in more than 90% of patients with hemochro-
matosis. This is one of the earliest signs of the disease 
but the intensity is mild and the hyperpigmentation is 
usually not the sign allowing the diagnosis.
Color: brownish-bronze (can be taken for a suntan), 
sometimes slate gray.
Localization: generalized but more pronounced on sun-
exposed areas (face). 

EXTRACUTANEOUS SIGNS
Excess iron is deposited in a variety of organs leading to 
their failure.
Cirrhosis, hepatocarcinomas, diabetes mellitus (‘bronze 
diabetes’), cardiomyopathy, arthritis and hypogonado-
tropic hypogonadism are the most frequent manifesta-
tions.

HISTOPATHOLOGY
Increased melanin in basal and supra basal layers.
Perls coloration reveals free homosiderin in upper der-
mis, eccrine sweat glands and vessels, and hemosiderin 
within macrophages.

DIFFERENTIAL DIAGNOSIS
• Drug induced pigmentation.
• Ochronosis.
• Argyria.

TREATMENT
Phlebotomy is the gold standard treatment.
Deferoxamine is mostly used in secondary hemochro-
matosis.

KEY REFERENCES
•  Moirand R, Adams PC, Bicheler V, Brissot P, Deugnier 

Y. Clinical features of genetic hemochromatosis 
in women compared with men. Ann Intern Med. 
1997;127:105-10.

•  Chevrant-Breton J, Simon M, Bourel M, Ferrand B. Cuta-
neous manifestations of idiopathic hemochromatosis. 
Study of 100 cases. Arch Dermatol. 1977;113:161-5.

Slate gray hyperpigmentation on sun-exposed areas in a patient with 
hemochromatosis (coll. Rodolphe Anty).

Hemochromatosis. Cirrhosis (note the hepatomegaly), diabetes and hyperpigmentation (bronze dia-
betes) (coll. Rodolphe Anty).
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HEMOSIDEROSIS AND SIDEROSIS

EPIDEMIOLOGY
Hemosiderosis and siderosis are frequently observed in 
clinical practice but the incidence and prevalence are 
unknown due to the multiplicity of causes.

PATHOPHYSIOLOGY
Hemosiderosis is caused by erythrocyte extravasation. 
Many conditions can induce hemosiderosis. Stasis derma-
titis in relation with varicose veins and venous ulcer, and 
Bateman purpura (actinic purpura) are the most frequent 
causes of hemosiderosis. Vasculitis, vascular malforma-
tion or tumors are other causes of hemosiderosis.
Siderosis is due to intramuscular injection or extravasa-
tion of iron solutions.

CLINICAL DERMATOLOGICAL PRESENTATION
Highly variable clinical presentation due to the variety 
of causes. 
Color: brownish-bronze to blue gray color is usually 
observed (stasis dermatitis). Purple to brown coloration 
in senile purpura or vasculitis.

Localization: dorsum of the hands and arms for senile 
purpura, legs for stasis dermatitis and vasculatis, but 
all the teguments can be affected depending on the 
etiology.

EXTRACUTANEOUS SIGNS
Other organs than skin can be affected by hemosi-
derosis such as lungs after pulmonary hemorrhage. 
Liver (porphyria cutanea tarda) and kidney can also be 
involved.

HISTOPATHOLOGY
Deposition of iron (mostly in its ferric state) revealed with 
Perls coloration in affected organs. Other histological 
signs can be associated depending on the cause of the 
hemosiderosis (eg, Vasculitis, targetoid hemosiderotic 
hemangioma, etc).

DIFFERENTIAL DIAGNOSIS
•  Drug-induced pigmentation.

TREATMENT
Treatment of the underlying condition.
Photoprotection in senile purpura. 
Surgery for tumors. 
Q-switched lasers and intense pulsed light are effective 
treatments.

KEY REFERENCES
•  Tsuji T. Experimental hemosiderosis: relationship 

between skin pigmentation and hemosiderin. Acta 
Derm Venereol. 1980;60:109-14.

•  Pimentel CL, Rodriguez-Salido MJ. Pigmentation due 
to stasis dermatitis treated successfully with a nonco-
herent intense pulsed light source. Dermatol Surg. 
2008;34:950-1.

•  Hughes R, Lacour JP, Passeron T. Pigmentary sequelae 
of AIDS-related cutaneous Kaposi sarcoma: successful 
treatment by Q-switched 755-nm alexandrite and 532-
nm Nd:YAG lasers. Arch Dermatol. 2011;147:779-81.

Stasis dermatitis with irregular brownish-bronze pigmentation of the lower leg.

Light brown irregular pigmentation of the face due to hemosiderosis that occurred 
after intense pulsed light treatment of actinic lentigos. The histological examination 
showed the absence of melanin increase at Fontana Masson staining but the Perls 
staining revealed an iron accumulation in the macrophages of the dermis.

A. Brown discoloration of the leg due to hemosiderosis as sequelae of treated Kaposi’s 
sarcoma.

B. Marked improvement 6 months after five sessions of 532 and 755 nm Q-switched 
lasers.
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HEMOSIDEROSIS AND SIDEROSIS

A. Brownish plaque of siderosis after intravenous iron 
extravasation.

Siderosis after iron injection for anemia (coll. Hee Young Kang).

B. Clinical aspect two months after one session of 
532 nm QS NdYAG laser as compared to the part of the 
lesion untreated.

C. Marked bleaching 6 months after four laser sessions.
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PIGMENTATION TO AMIODARONE

EPIDEMIOLOGY
1 to 10% of patients on prolonged therapy with amioda-
rone will develop a discoloration of the skin.

PATHOPHYSIOLOGY
The mechanism involved is a drug-induced phospholi-
podosis; when it accumulates within the cells, amioda-
rone impairs the cholesterol transport and induces lipid 
accumulation. 
The preferentially involvement of sun-exposed areas 
suggests a phototoxic reaction. UV radiation may pro-
mote the deposit of amiodarone itself or a metabolite 
(desethylamiodarone) in the dermis.

CLINICAL DERMATOLOGICAL PRESENTATION
Asymptomatic and progressive slate-gray pigmentation.
Localization: mostly located in sun-exposed areas. 

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Routine hematoxylin-eosin sections reveal yellow-
brown granules in the reticular dermis, both in the 
cytoplasm of macrophages and between the collagen 
bundles. The histochemical stainings of the granules 
show a lipofuscin pigment rather than melanin. 

DIFFERENTIAL DIAGNOSIS
• Other drug induced pigmentation.
• Argyria.

TREATMENT
Progressive but delayed and inconstant resolution of 
the blue-gray discoloration can be observed after dis-
continuation of amiodarone.

Successful treatments with Q-switched lasers have been 
reported.

KEY REFERENCES
•  Palmeri S, Battisti C, Malandrini A, Federico A. Amio-

darone induced lipidosis similar to Niemann-Pick C 
disease. Biochemical and morphological study. Life Sci. 
1995;57:1963-71.

•  Blackshear JL, Randle HW. Reversibility of blue-gray 
cutaneous discoloration from amiodarone. Mayo Clin 
Proc. 1991;66:721-6.

•  Karrer S, Hohenleutner U, Szeimies RM, Landthaler M. 
Amiodarone-induced pigmentation resolves after treat-
ment with the Q-switched ruby laser. Arch Dermatol. 
1999;135:251-3.

Slate-gray pigmentation of the neck in a patient taking amiodarone for almost 3 years.

Onset of discoloration due to amiodarone with 
slate-gray macules of the ear.
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EPIDEMIOLOGY
Clofazimine is used for treating leprosy, and other 
mycobacterial infections. It is also used in dermatology 
to treat neutrophilic, granulomatous and infectious 
diseases.

PATHOPHYSIOLOGY
Abnormal deposition of clofazimine into the skin.
Clofazimine is highly absorbed by macrophages and 
thus, inflammatory lesions can present a stronger disco-
loration.

CLINICAL DERMATOLOGICAL PRESENTATION
Asymptomatic progressive reddish cutaneous and 
conjunctival discoloration within the first two weeks of 
use. Active inflammatory lesions can display a deep red-
blue coloration.
If the treatment is prolonged the coloration of the skin 
becomes violet-brown or bluish .

Ichthyosis is observed in 66% of cases.
Localization: generalized. A darkening of hair can be 
observed.

EXTRACUTANEOUS SIGNS
Corneal changes with fine and brownish lines have been 
reported.
Enteropathy with diarrhea, abdominal pain, edema and 
hypoalbuminaemia can be observed.

HISTOPATHOLOGY
The drug deposition is difficult to see in routine colo-
rations. Frozen section can better show the deposition 
of red crystals around vessels in the reticular dermis. 
Ceroid-lipofuscin pigment was demonstrated inside 
macrophages that contained numerous phagolyso-
somes.

DIFFERENTIAL DIAGNOSIS
• Drug-induced pigmentation.
• Ochronosis.

TREATMENT
Discontinuation of exposure to clofazimine leads to a 
progressive fading of pigmentary changes.

KEY REFERENCES
•  Philip M, Samson JF, Simi PS. Clofazimine-induced Hair 

Pigmentation. Int J Trichology. 2012;4:174-5.
•  Job CK, Yoder L, Jacobson RR, Hastings RC. Skin pig-

mentation from clofazimine therapy in leprosy patients: 
a reappraisal. J Am Acad Dermatol. 1990;23:236-41.

•  Ramu G, Iyer GG. Side effects of clofazimine therapy. 
Lepr India. 1976;48:722-31.

Mild form of discoloration of the hand (as compared to normal hand) due to the chro-
nic absorption of clofazimine.

Discoloration of the hand (as compared to normal hand) due to 
the chronic absorption of clofazimine.

Reddish hyperpigmentation of the face due to 
clofazimine treatment (coll. M. Sendhil Kumaran and 
Davinder Parsad).

Red crystals in the bowel biopsy of the same 
patient.

PIGMENTATION TO CLOFAZIMINE
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PIGMENTATION TO MINOCYCLINE

EPIDEMIOLOGY
Hyperpigmentation to minocycline results from long-
term administration of the drug but a discoloration has 
been reported as early as 9 weeks after 200 mg/d of 
treatment.

PATHOPHYSIOLOGY
Oxidized minocycline metabolite can chelate iron lea-
ding to the presence of siderosomes that color the skin.
Minocycline can also increase the production of melanin 
by promoting the transcription of tyrosinase, TRP1 and 
DCT enzymes.

CLINICAL DERMATOLOGICAL PRESENTATION
Asymptomatic and progressive pigmentation of the 
skin, mucous membranes, sclera, teeth and nails.
Three distinct types of minocycline-induced cutaneous 
pigmentation have been described.

Type I: blue-black pigmentation confined to sites of 
scarring or inflammation.
Type II: blue-gray circumscribed pigmentation of nor-
mal skin of the lower legs and forearms.
Type III: diffuse muddy brown pigmentation of normal 
skin accentuated in sun-exposed areas.

EXTRACUTANEOUS SIGNS
Pigmentation of viscera has been reported but it 
remains asymptomatic.

HISTOPATHOLOGY
Perls staining reveals iron deposition in type I and II 
while an increased melanization in the basal layer and in 
the upper dermis is found in type III. 

DIFFERENTIAL DIAGNOSIS
• Other drug induced pigmentation.
• Argyria.

TREATMENT
Progressive slow resolution of the discoloration is obser-
ved after discontinuation of minocycline.
Successful treatments with Q-switched lasers and after 
fractional photothermolysis have been reported.

KEY REFERENCES
•  Sato E, Tsukimoto M, Shimura N, Awaya A, Kojima S. 

Mechanism of pigmentation by minocycline in murine 
B16 melanoma cells. Yakugaku Zasshi. 2011;131:731-8.

•  Green D, Friedman KJ. Treatment of minocycline-in-
duced cutaneous pigmentation with the Q-switched 
Alexandrite laser and a review of the literature. J Am 
Acad Dermatol. 2001;44 (2 Suppl):342-7.

Type III pigmentation on the face due to the prolonged use of minocycline.

Blue-gray pigmentation of the lower leg due to minocycline. Note that the pigmen-
tation is confined to the sequela of a leg ulcer (type I).

Blue-gray circumscribed pigmentation of normal skin of the forearms (type II).
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EPIDEMIOLOGY
Lead poisoning has been reported in almost every 
country. It is more frequently observed in low socioeco-
nomic populations. The incidence has decreased with 
the discontinuation of use of lead in paints and plum-
bing.
Young children are at the greatest risk for lead poiso-
ning, because they are most likely to put things contai-
ning lead into their mouths.
80% of patients with chronic lead intoxication will pres-
ent Burton lines.

PATHOPHYSIOLOGY
Abnormal accumulation of lead in the tissues.

CLINICAL DERMATOLOGICAL PRESENTATION.
Asymptomatic blue-gray Burton line (lead line) on the 
marginal gingivae.

Localization: only the gingivae. Skin is never involved. 
Nail discoloration has been reported once.

EXTRACUTANEOUS SIGNS
Chronic lead-induced nephropathy. 
Acute lead poisoning causes colic, encephalopathy, 
peripheral neuritis and anemia.
High blood pressure is also a common complication.
NB. The Burton line may be the sole clue of plumbism in 
some patients.

HISTOPATHOLOGY
Dark brown pigment within subepithelial connective 
tissue.

DIFFERENTIAL DIAGNOSIS
• Drug-induced pigmentation.
• Ethnic mucosal pigmentation.

TREATMENT
Discontinuation of exposure to lead.
Chelating agents (succimer, D-penicillamine, dimerca-
prol, EDTA). Symptomatic treatment of related symp-
toms. Calcium, zinc, and iron supplementation.

KEY REFERENCES
•  Lockhart PB. Gingival pigmentation as the sole 

presenting sign of chronic lead poisoning in a men-
tally retarded adult. Oral Surg Oral Med Oral Pathol. 
1981;52:143-9.

•  ten Bruggenkate CM, Lopes Cardozo E, Maaskant P, van 
der Waal I. Lead poisoning with pigmentation of the 
oral mucosa. Review of the literature and report of a 
case. Oral Surg Oral Med Oral Pathol. 1975;39:747-53.

•  Camuglia JE, Grigoriadis G, Gilfillan CP. Lead poisoning 
and Burton’s line. Med J Aust. 2008;189:339.

Asymptomatic blue-gray Burton line on the marginal gingivae in a patient with lead poisoning (coll. Jayne Camuglia, with permission of the Medical Journal of Australia).

PLUMBISM
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ALKAPTONURIA

OMIM: #203500

SYNONYMS
Endogenous ochronosis.

EPIDEMIOLOGY
Alkaptonuria shows a very low prevalence (1:100,000 to 
250,000) in most ethnic groups, but it was found to be 
unusually frequent in the Dominican Republic and in 
Slovakia (1:19,000).
Sex ratio = 1.

PATHOPHYSIOLOGY
Autosomal recessive (rare cases with autosomal domi-
nant trait have been reported) metabolic disorder due 
to mutations in the homogentisic acid (HGA) oxidase 
gene (3q21-q23) leading to an altered catabolic pathway 
of tyrosine and phenylalanine.
The deficiency in the HGA oxidase gene results in accu-
mulation and deposition of HGA.

CLINICAL DERMATOLOGICAL PRESENTATION
The clinical symptoms can be observed in early infancy 
but begin in most cases after the third decade of life.
The eruption begins with asymptomatic macules with 
dark brown or black color.

Progressively, the lesions infiltrate to become papules 
and sometimes nodules with a reticular pattern.
Localization: sun-exposed areas such as face, neck, 
shoulders and arms are mostly affected. 
Progressive pigmentation of the sclera of the eyes and 
the ears.

EXTRACUTANEOUS SIGNS
Joint pains are the main symptoms.
Kidney stones.
Valvular heart disease.
Urine turns red or black when left exposed to the air.

HISTOPATHOLOGY
Routine hematoxylin-eosin sections show deposition of 
yellow-brown pigment globules in the papillary dermis. 
Ochronotic pigments are positive with Fontana-Mason 
staining and negative with Pearls reagents. Degenera-
tion of collagen and elastic fibers are also observed and 
emphasizes the promoting role of the solar irradiation in 
ochronosis. The same histological aspects are observed 
with endogenous and exogenous ochronosis.

DIFFERENTIAL DIAGNOSIS
•  Exogenous ochronosis and argyria for the skin manifes-

tations.

•  Rheumatoid arthritis and ankylosing spondylarthritis 
for the joint symptoms.

•  Porphyria cutanea tarda can be discussed in the front 
of black urine.

TREATMENT
Mild dietary restriction in tyrosine and phenylanine.
Vitamin C 1 g/day (weak efficacy in controlled trials).
Nitisinone, a potent inhibitor of the second enzyme in 
the tyrosine catabolic pathway, shows a 95% reduction 
of HGA in urine and plasma but a recent prospective 
trial did not prove the clinical benefit. 

KEY REFERENCES
•  Fernandez-Canon JM, Granadino B, Beltran-Valero de 

Bernabe D, et al. The molecular basis of alkaptonuria. 
Nature Genet. 1996;14:19-24.

•  Introne WJ, Perry MB, Troendle J, et al. A 3-year rando-
mized therapeutic trial of nitisinone in alkaptonuria. 
Mol Genet Metab. 2011;103:307-14.

Nail discoloration in a patient with alkaptonuria (coll. R. Baran).

Blue pigmentation of the sclera of the ears.
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EXOGENOUS OCHRONOSIS

EPIDEMIOLOGY
Exogenous ochronosis is due to the prolonged exposure 
to topical applications of hydroquinone preparation. In 
most cases it results from daily applications of hydroqui-
none for blanching the skin. The frequency of exoge-
nous ochronosis appears quite rare in America, Europe 
and Asia. However, in some African countries about half 
of the women confess to using blanching products, lea-
ding to a substantial increase in frequency of exogenous 
ochronosis in those countries.
Other substances such as phenol, trinitrophenol, 
benzene, resorcinol and anti-malarials have been repor-
ted to induce exogenous ochronosis.

PATHOPHYSIOLOGY
Genetic deficiency in homogentisic acid oxidase leads 
to alcaptonuric ochronosis (endogenous ochronosis). 
Hydroquinone might induce ochronosis by inhibiting 
this enzyme.

CLINICAL DERMATOLOGICAL PRESENTATION
The eruption begins with asymptomatic macules with 
dark brown or black color.
Progressively the lesions infiltrate and become papules 
and sometimes nodules with a reticular pattern.

Localization: sun-exposed areas such as face, arms, neck 
and shoulders are mostly affected. 

EXTRACUTANEOUS SIGNS
None.
Signs of hypercorticism must be searched for, as chro-
nic applications of highly potent topical steroids are 
frequently used concomitantly with hydroquinone for 
whitening the skin.

HISTOPATHOLOGY
Routine hematoxylin-eosin sections show deposition of 
yellow-brown pigment globules in the papillary dermis. 
Ochronotic pigments are positive with Fontana-Mason 
staining and negative with Pearls reagents. Granuloma-
tous lesions can be observed. Degeneration of collagen 
and elastic fibers are also observed and emphasize the 
promoting role of the solar irradiation in ochronosis. The 
same histological aspects are observed with endoge-
nous and exogenous ochronosis.

DIFFERENTIAL DIAGNOSIS
• Acanthosis nigricans.
• Post-inflammatory hyperpigmentation.

TREATMENT
Discontinuation of the application of hydroquinone.
CO2 laser assisted dermabrasion and Q-switched lasers 
have been proposed.

KEY REFERENCES
•  Levin CY, Maibach H. Exogenous ochronosis. An update 

on clinical features, causative agents and treatment 
options. Am J Clin Dermatol. 2001;2:213-7.

•  Mahé A, Ly F, Aymard G, Dangou JM. Skin diseases 
associated with the cosmetic use of bleaching pro-
ducts in women from Dakar, Senegal. Br J Dermatol. 
2003;148:493-500.

•  Findlay GH, Morrison JG, Simson IW. Exogenous ochro-
nosis and pigmented colloid milium from hydroqui-
none bleaching creams. Br J Dermatol. 1975;93:613-22.

Marked hyperpigmentation of the upper back due to the chronic applications of 
hydroquinone.

Exogenous ochronosis in the same woman. Note that the lesions are located on sun-
exposed areas while the hydroquinone was applied on the entire body.

Close up showing some nodular and granulomatous ochronosis lesions.
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EXOGENOUS OCHRONOSIS

Exogenous ochronosis of the arms and trunk. Note that lesions are located predomi-
nantly on sun-exposed areas.

Periorbital hyperpigmentation due to the chronic applications of hydroquinone.

Exogenous ochronosis of arm at early stage.

Black hyperpigmentation with reticular pattern of the neck and upper back.
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NON-MELANIC PIGMENTARY DISORDERS

Dyskeratosis
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ACANTHOSIS NIGRICANS

EPIDEMIOLOGY
Increased incidence in darker phototypes; less than 1% 
in Caucasians, compared to more than 10% in African-
Americans. Clear correlation with obesity and insulin 
resistance (observed in almost all the people who weigh 
greater than 250% of their ideal body weight).
Sex ratio = 1.
Familial forms of acanthosis nigricans with autosomal 
dominant inheritance have been described.
Malignant forms of acanthosis nigricans are far less 
common and mostly observed in patients with gastro-
intestinal adenocarcinomas.

PATHOPHYSIOLOGY
Dysregulation of growth factors that stimulate kerati-
nocytes and fibroblasts. In high concentrations insulin 
binds insulin-like growth factor 1 (IGF-1) receptors and 
stimulates the epidermal proliferation.
Malignant acanthosis nigricans seem to be related to 
the abnormal production of IGF-1 and tumor growth 
factor alpha (TGF-α) by the tumors and their binding to 
IGF-1 and epidermal growth factor (EGF) receptors. 

CLINICAL DERMATOLOGICAL PRESENTATION
Symmetrical hyperpigmented velvety plaques with 
poorly demarcated margins.
Color from light to dark brown.

Localization: axillae, neck, groin (less frequently popli-
teal and antecubital folds, umbilicus).
Acrochordons are frequently associated.

EXTRACUTANEOUS SIGNS
Type A syndromic acanthosis nigricans: HAIR-AN syn-
drome (hyperandrogenemia, insulin resistance, acanthosis 
nigricans).
Type B syndromic acanthosis nigricans: diabetes mellitus, 
ovarian hyperandrogenism, autoimmunity with anti-insu-
lin receptor antibodies (lupus erythematosus, scleroderma, 
Sjögren syndrome, Hashimoto thyroiditis, etc).
Malignant acanthosis nigricans: gastro-intestinal adeno-
carcinomas (gastric), Wilms tumor, kidney cancer, ovarian 
and testicular cancer, lymphomas, etc.
Drug-induced acanthosis nigricans: nicotinic acid, insulin, 
diethylstilbestrol, oral contraceptive, methyl-testosterone, 
pituitary extract, systemic corticosteroids, triazinate and 
palifermin (modified human keratinocyte growth factor 
[KGF]).

HISTOPATHOLOGY
Marked hyperkeratosis with finger-like papillomatosis 
and mild acanthosis. Slight hyperpigmentation and 
minimal melanocytic hyperplasia can be observed but 
the clinical hyperpigmentation is due to the hyperkera-
tosis.

DIFFERENTIAL DIAGNOSIS
•  Pityriasis versicolor.

TREATMENT
Treatment of the hyperinsulinism, treatment of the un-
derlying disorder or discontinuation of the medication.
Topical keratolytics, topical tretinoin, Kligman’s trio.
Metformin, isotretinoin.
CO2 ablative laser.

KEY REFERENCES
•  Hud JA Jr, Cohen JB, Wagner JM, Cruz PD Jr. Prevalence 

and significance of acanthosis nigricans in an adult 
obese population. Arch Dermatol. 1992;128:941-4.

•  Wilgenbus K, Lentner A, Kuckelkorn R, Handt S, Mitter-
mayer C. Further evidence that acanthosis nigricans 
maligna is linked to enhanced secretion by the tumour 
of transforming growth factor alpha. Arch Dermatol 
Res. 1992;284:266-70.

Velvety hyperpigmented plaques of acanthosis nigricans on the neck.Velvety hyperpigmented plaques of acanthosis nigricans on the neck.

Slight acanthosis nigricans of the axillae fold with hyperpigmented velvety plaques 
with poorly demarcated margins.



ACANTHOSIS NIGRICANS

Acanthosis nigricans of the axillae fold.

Dark brown hyperpigmentation of the neck due to acanthosis nigricans in an obese child.

Acanthosis nigricans of the neck.

Close-up of acanthosis nigricans of the axillae fold. Note the velvety surface and the presence of 
acrochordons.
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Grayish blue hyperkeratotic papules that began on the inter-
scapular region and progressively spread over the entire back.

Onset of the confluent and reticulated papillomatosis on the interscapular region. Note 
the slightly pigmented and keratotic lesions that have not yet coalesced in plaques.

Confluent and reticulated papillomatosis sprea-
ding in the axillae fold.

Diffuse confluent and reticulated papillomatosis.

The lesions had begun in the intermammary region and had coalesced in a 
confluent plaque while in the periphery a typical reticular pattern is observed.

CONFLUENT AND RETICULATED 
PAPILLOMATOSUS

SYNONYMS
Gougerot Carteaud disease.

EPIDEMIOLOGY
Relatively rare disorder but the exact frequency is 
unknown.
Usually occurs shortly after puberty.

PATHOPHYSIOLOGY
Gougerot Carteaud is defined by an abnormal kerati-
nocyte differentiation and maturation. Some authors 
suggest that it could be a reaction pattern to bacterial 
or mycosal infection in susceptible individuals.
Several hormonal disturbances can be associated 
(Cushing disease, obesity, abnormal glucose tolerance 
or diabetes mellitus, thyroid disease, pituitary dysfunc-
tion, menstrual irregularities). However, in many of the 
cases, no abnormality exists at all.
Familial cases are reported. 

CLINICAL DERMATOLOGICAL PRESENTATION
Grayish blue to brown hyperkeratotic papules, usually 
located on the trunk. The lesions begin at 1 to 2 mm in 

diameter then progressively enlarge and coalesce to 
form confluent plaques centrally and a reticular pattern 
peripherally.
Localization: usually begins in the intermammary or 
inter-scapular regions then progressively spread over 
the entire trunk.
Mild pruritus is observed in less than one half of the 
cases.

EXTRACUTANEOUS SIGNS
The disorder is limited to the skin but signs of hormonal 
abnormalities have to be searched.

HISTOPATHOLOGY
Hyperkeratosis with focal parakeratosis, inconstant 
papillomatosis with mild and irregular acanthosis. Slight 
hyperpigmentation of the basal layers.

DIFFERENTIAL DIAGNOSIS
• Pityriasis versicolor.
• Dowling-Degos disease.
• Galli-Galli disease.

TREATMENT
Systemic use of erythromycin or minocycline can 
improve the condition. Oral isotretinoin for at least 
4 months is also effective.
Topical vitamin D analog or topical tretinoin can be 
useful.

KEY REFERENCES
•  Davis MD, Weenig RH, Camilleri MJ. Confluent and reti-

culate papillomatosis (Gougerot-Carteaud syndrome): 
a minocycline-responsive dermatosis without evi-
dence for yeast in pathogenesis. A study of 39 patients 
and a proposal of diagnostic criteria. Br J Dermatol. 
2006;154:287-93.

•  Lee MP, Stiller MJ, Mc Clain SA et al. Confluent and 
reticulated papillomatosis: response to high dose oral 
isotretinoin therapy and reassessment of epidemiolo-
gic data. J Am Acad Dermato. 1994,31:327-31.
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DARIER-WHITE DISEASE

SYNONYMS
Darier disease, keratosis follicularis.

OMIM: #124200

GENETICS 
Autosomal dominant disorder. Results from mutations 
in the ATP2A2 gene (12q23-q24.1).

EPIDEMIOLOGY
Prevalence 1 out of 55,000.
Males and females are equally affected.
The onset of the disease is usually before the third 
decade of life but cases from 4 to 70 years of age have 
been reported.
Leukoderma is not rare in Darier disease and is mostly 
observed in dark-skinned individuals.

PATHOPHYSIOLOGY
The ATP2A2 gene encodes the sarco/endoplasmic reticu-
lum Ca2+-ATPase type 2 isoform (SERCA2) . The protein is 
highly expressed in keratinocytes and regulates cell-to-
cell adhesion and differentiation of the epidermis.

CLINICAL DERMATOLOGICAL PRESENTATION
Warty papules of 2 to 5 mm in diameter that can coa-
lesce into plaque. The color is usually red-brown, but 
hypopigmented macules or papules can be observed 
(alone or associated with red-brown papules).
Pruritus is common but the intensity is variable.
Localization: mostly on seborrheic areas such as central 
trunk, flexures, scalp, and forehead.
Segmental forms of Darier disease have been described.
Bullous lesions can be observed.
Palmo-plantar punctate keratosis and palmar pits.
Nail involvement with red and white longitudinal bands, 
often with a V-shaped nick at the free margin of the nail.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Decreased melanin contained in the epidermis. The 
number of melanocytes can be reduced.
Acantholytic dyskeratosis.

DIFFERENTIAL DIAGNOSIS
• Lichen sclerosus.
• Vitiligo punctata.
• Grover’s disease.
• Leukoderma punctata.
• Idiopathic guttate hypomelanosis.
• Focal dermal hypoplasia.

TREATMENT
Emollients and keratolytics.
Topical and oral retinoids.
UV and sun exposures should not be used to attempt to 
repigment the hypochromic lesions as they can induce 
flares of the disease.

KEY REFERENCES
•  Gupta S, Shaw JC. Unilateral Darier’s disease with 

unilateral guttate leukoderma. J Am Acad Dermatol. 
2003;48:955-7.

•  Cornelison RL, Smith EB, Knox JM. Guttate leukoderma 
in Darier’s disease. Arch Dermatol. 1970;102:447-50.

Hypopigmented macules and papules of the trunk in darier disease. Lesions are visible on both sides 
but a marked segmental increase is observed on the left part of the thorax.

Segmental Darier disease presenting only with hypopigmented 
macules and papules.

Hypochromic warty papules of 
Darier disease.
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DARIER-WHITE DISEASE

V-shaped nick at the free margin of the nail in a patient with Darier disease.

Palmar pits. Classical presentation of Darier disease, with red-brown papules coalescing into 
plaques in flexural areas.
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DERMATOSIS PAPULOSA NIGRA

EPIDEMIOLOGY
Observed mostly in the Negroid population (up to 35% 
in African-American people) but has been described in 
Asian, Latin American and Mediterranean populations.
Female to male ratio: 2.
Genetic background (half of affected people with at 
least one family member affected).

PATHOPHYSIOLOGY
Unknown, but the occasional positive family history may 
suggest a genetic propensity.

CLINICAL DERMATOLOGICAL PRESENTATION
Light brown to black, well defined asymptomatic 
papules from 1 to 5 mm in diameter.
Onset at puberty with a progressive increase in size and 
number.

Localization: peri-ocular, cheeks, neck, less frequently 
on the upper trunk.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Appearance of acanthotic seborrheic keratoses with 
irregular acanthosis, hyperkeratosis, keratin-filled 
invaginations of the epidermis (horn cysts), and marked 
hyperpigmentation of the basal layer. Melanophages 
can be present in the upper dermis.

DIFFERENTIAL DIAGNOSIS
• Seborrheic keratoses.
• Syringoma.
• Nevi.

TREATMENT
The lesions are benign. Shave excision, electrodessica-
tion, cryotherapy, lasers (CO2, erbium, pulsed dye, and 
NdYAG 1064 nm) have been proposed. Dyschromic or 
scarring sequelae can be observed after treatment so 
caution has to be taken.

KEY REFERENCES
•  Grimes PE, Arora S, Minus HR, Kenney JA Jr. Dermatosis 

papulosa nigra. Cutis. 1983;32:385-6.
•  Garcia MS, Azari R, Eisen DB. Treatment of dermatosis 

papulosa nigra in 10 patients: a comparison trial of 
electrodesiccation, pulsed dye laser, and curettage. 
Dermatol Surg. 2010;36:1968-72.

Papules of dermatosis papulosa nigra on the malar 
area.

Two months after dermabrasion of the lesions using 
erbium laser.

More widespread presentation of dermatosis papulosa 
nigra with involvement of the cheeks spreading to the 
forehead and the neck.

Dermatosis papulosa nigra. Black papules mostly located on the malar area.
More widespread presentation of dermatosis papulosa 
nigra with involvement of the cheeks spreading to the 
forehead and the neck.
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EPIDEMIOLOGY
Dyskeratosis congenita is a rare genodermatosis.

PATHOPHYSIOLOGY
Mutation in the genes encoding telomerase RNA com-
ponent leading to defective telomere maintenance.

DKCA1 
(Dyskeratosis congenita, autosomal dominant 1)

OMIM: #127550
GENETICS
Autosomal dominant inheritance with mutations in the 
TERC gene (10q24.2).

DKCA2 
(Dyskeratosis congenita, autosomal dominant 2)

OMIM: #613989
GENETICS
Autosomal dominant inheritance with mutations in the 
TERT gene (5p15.33).

DKCA3 
(Dyskeratosis congenita, autosomal dominant 3)

OMIM: #613990
GENETICS
Autosomal dominant inheritance with mutations in the 
TINF2 gene (14q12).

DKCB1 
(Dyskeratosis congenita, autosomal recessive 1)

OMIM: #224230
GENETICS
Autosomal recessive inheritance with mutations in the 
NOLA3 gene (15q14).

DKCB2 
(Dyskeratosis congenita, autosomal recessive 2)

OMIM: #224230
GENETICS
Autosomal recessive inheritance with mutations in the 
NOLA2 gene (5q35.3).

DKCB3 
(Dyskeratosis congenita, autosomal recessive 3)

OMIM: #613988
GENETICS
Autosomal recessive inheritance with mutations in the 
TCAB1 gene (17p13.1).

DKCB4 
(Dyskeratosis congenita, autosomal recessive 4)

OMIM: #613989
GENETICS
Autosomal recessive inheritance with mutations in the 
TERT gene (5p15.33).

DKCB5 
(Dyskeratosis congenita, autosomal recessive 5)

OMIM: #613989
GENETICS
Autosomal recessive inheritance with mutations in the 
RTEL1 gene (20q13.33).

DKCX (Dyskeratosis congenita, X-linked)

OMIM: #305000
GENETICS
X-linked inheritance with mutations in the DKC1 gene 
(Xq28).

CLINICAL DERMATOLOGICAL PRESENTATION
Reticulated hyperpigmentation.
Hypopigmented nevus anemicus-like macules can be 
observed on the reticulated hyperpigmentation.
Localization: neck, upper chest, and proximal parts of 
the limbs, then generalized.
Premature graying of the hair.
Poikiloderma with telangiectasia and atrophy.
Leukoplakia of mucous membrane, nail dystrophy, loss 
of dermatoglyphics.
The classic triad with reticulated hyperpigmentation, 
leukoplakia and dystrophy of nails appears in childhood 
(between 4 and 10 years).

EXTRACUTANEOUS SIGNS
Bone marrow failure, predisposition to malignancy, os-
teoporosis, aseptic necrosis of the hip, mild to moderate 
mental retardation, and pulmonary and hepatic fibrosis.

HISTOPATHOLOGY
Melanophages and amyloid deposits in the upper 
dermis.
Focal epidermal atrophy, mononuclear cell infiltrate and 
increased vascularization in the legions of poikiloderma.

DIFFERENTIAL DIAGNOSIS
• Rothmund-Thomson syndrome.
• Chronic graft-versus-host disease.

TREATMENT
Genetic counseling. The disease worsens with time and 
prognosis is poor, with life expectancy below 50 years 
of age.
Oral or topical retinoids can be useful for leukoplakia.
Hematopoietic stem cell transplantation is the only 
curative option for bone marrow failure.

KEY REFERENCES
•  Yi-Pei Lee, Sheau-Chiou Chao and Julia Yu-Yun Lee. 

Naevus anaemicus-like hypopigmented macules in 
dyskeratosis congenita. Australasian Journal of Derma-
tology. 2011;52:142-5.

•  Mason PJ, Bessler M. The genetics of dyskeratosis 
congenita. Cancer Genet. 2011;204:635-45.

•  Calado RT, Young NS. Telomere diseases. N Engl J Med. 
2009;361:2353-65.

Reticulated hyperpigmentation of the trunk in a patient with dyskeratosis congenita 
(coll. Shivam Sinha).

Severe nail dystrophy in a patient with dyskeratosis congenita (coll. Shivam Sinha).

DYSKERATOSIS CONGENITA
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Reticulated hyperpigmentation and nevus anemicus-like hypopigmented macules in a 
patient with dyskeratosis congenita (coll. J. Yu-Yun Lee).

Leukoplakia in a patient with dyskeratosis congenita (coll. Shivam Sinha).

Reticulated hyperpigmentation and nevus anemicus-like hypopigmented macules in 
a patient with dyskeratosis congenita (coll. J. Yu-Yun Lee).

DYSKERATOSIS CONGENITA
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ECTODERMAL DYSPLASIA

Ectodermal dysplasia 1 hypohidrotic, X-linked with pale skin and hair. Note the typical face with 
thick, everted lips; the frontal bossing, the wrinkled and slightly hyperpigmented periorbital skin; 
and large, low-set ears.

Ectodermal dysplasia 1 hypohidrotic, X-linked. Note the hypopigmented 
skin and hair, which is sparce.

OMIM: #305100

EPIDEMIOLOGY
Ectodermal dysplasia is a large and heterogeneous 
group of genodermatoses.
The prevalence is estimated to be 7 cases per 10,000 
births.

GENETICS
The ectodermal dysplasia 1 hypohidrotic, X-linked, is 
the most common variant. It has an X-linked inheritance 
with mutations in the EDA (ectodysplasin-A) gene 
(Xq13.1).
The ectodermal dysplasias comprise a large and hete-
rogeneous group of inherited disorders with more than 
190 distinct disorders described to date, including also 
autosomal recessive and autosomal dominant forms.

MOUSE MODEL
Tabby mouse.

PATHOPHYSIOLOGY
Mutations in genes leading to an abnormal deve-
lopment in two or more ectodermal structures (hair, 
nails, teeth, and sweat glands) without other systemic 
findings. 
Only some ectodermal dysplasias are associated with 
hyperpigmentation.

CLINICAL DERMATOLOGICAL PRESENTATION
Classic triad:
- Inability to sweat (anhidrosis or hypohidrosis).
- Sparse hair (hypotrichosis).
- Abnormal or missing teeth (anodontia or hypodontia).
Patchy, mottled or reticulated hyperpigmentation can 
be observed in several ectodermal dysplasias. Hyperpig-
mentation around the eyes and lips are highly sugges-
tive of hypohidrodic ectodermal dysplasia syndrome.
Diffuse hypopigmented skin and hair can be noted.
Dryness of skin and eyes is classical. Chronic eczematous 
dermatitis can be observed.

EXTRACUTANEOUS SIGNS
Dysmorphic features.
Growth failure.
Hyperthermia with fever and seizures.

HISTOPATHOLOGY
Reduction in the number of sweat glands, hair follicles, 
and sebaceous glands.

DIFFERENTIAL DIAGNOSIS
• Pachyonychia congenita.
• Aplasia cutis congenita.
• Focal dermal hypoplasia syndrome.

TREATMENT
Genetic and educational counseling.
Topical emollients, artificial tears.

KEY REFERENCES
•  Knaudt B, Volz T, Krug M, Burgdorf W, Röcken M, Ber-

neburg M. Skin symptoms in four ectodermal dysplasia 
syndromes including two case reports of Rapp-Hodg-
kin-Syndrome. Eur J Dermatol. 2012;22:605-13.

•  McGrath JA, Mellerio JE. Ectodermal dysplasia-skin 
fragility syndrome. Dermatol Clin. 2010;28:125-9. 

•  Mikkola ML. Molecular aspects of hypohidrotic ectoder-
mal dysplasia. Am J Med Genet A. 2009;149A:2031-6.
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ICHTYOSIS

OMIM: #146700; #308100; #242300; #601277; 
#604777; #146750; #606545; 
#146800

EPIDEMIOLOGY
Acquired forms are rare and have to been seen as a mar-
ker of a systemic disorder (cancers [lymphomas], AIDS, 
malnutrition, chronic renal failure, leprosy, sarcoidosis, 
lupus, dermato-myositis, etc). 
Some drugs such as clofazimine, can induce an ichthyosis. 
Ichthyosis vulgaris is the most common form of heredi-
tary ichthyosis (95% of the cases). The other types of here-
ditary ichthyosis such as X-linked ichthyosis and lamellar 
ichthyosis have a more severe presentation.

PATHOPHYSIOLOGY
The discoloration is linked to an increased thickness of 
the epidermis with an abnormal stratum corneum.

CLINICAL DERMATOLOGICAL PRESENTATION
The skin is rough and dry with dark appearance.
Scaling is most prominent on the extensor surfaces of 
the extremities and usually spares the folds.

EXTRACUTANEOUS SIGNS
None in most of cases. 
Some hereditary ichthyosis can be part of a multi-organ 
genetic disorder.

HISTOPATHOLOGY
All ichthyosis is characterized by a hyperkeratosis.

DIFFERENTIAL DIAGNOSIS
• Atopic or contact dermatitis.

TREATMENT
Topical keratolytics, emollients.
Topical tretinoin.
Acitretin.
Treatment of the underlying disorder or discontinuation 
of the responsible drug if acquired ichthyosis. 

KEY REFERENCE
•  Patel N, Spencer LA, English JC 3rd, Zirwas MJ. Acqui-

red ichthyosis. J Am Acad Dermatol. 2006;55:647-56.

Light brown hyperpigmentation of the face in a boy with X-linked 
ichthyosis.

Dry and scaly skin leading to a dark skin appearance in an X-linked 
ichthyosis. Note that the folds are spared.

Brown discoloration due to the hyperkeratosis in an X-linked ichthyosis.

Acquired ichthyosis in a patient suffering from malnutrition and AIDS.



MELANOACANTHOMA

EPIDEMIOLOGY 
Cutaneous and mucosal melanoacanthomas are descri-
bed.
The cutaneous form occurs from the forth to eighth 
decades of life. Males and females are equally affected 
and it is more frequent in White populations.
The mucosal form is observed primarily in young to 
middle-aged Black females.

PATHOPHYSIOLOGY
Benign proliferation of keratinocytes with dendritic 
melanocytes. The hyperpigmentation could be due to 
a blockade of melanin transfer from melanocytes to the 
keratinocytes, leading to an increased amount of mela-
nin within melanocytes. Originally reported as a distinct 
entity, melanoacanthomas are now considered by most 
authors as a highly pigmented variant of seborrheic 
keratosis.

CLINICAL DERMATOLOGICAL PRESENTATION
Cutaneous melanoacanthoma: solitary brown to black 
lesion from few millimeters to several centimeters in 
diameter.
The surface is rough and can become verrucous.
Localization: mainly on trunk, scalp, face (often on lip or 

eyelid), penis and extremities.
Mucosal melanoacanthoma: dark-brown, black or 
blue-black solitary lesion from few millimeters to several 
centimeters in diameter.
The surface is usually flat. Verrucous lesions are rare.
Localization: lips, oral mucosa and oropharynx.
NB. In both types, multiples lesions have been reported, 
but are rare.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Proliferation of keratinocytes with dendritic melano-
cytes without cytologic atypia. The epithelial hyperpla-
sia is minimal in mucosal forms.
Acanthosis, hyperkeratosis, parakeratosis, papillomato-
sis, and small horn pearls can be observed.

DIFFERENTIAL DIAGNOSIS
• Melanoma.
• Nevus.
• Fixed drug eruption.
• Amalgam tattoos.

TREATMENT
Surgery, shaving, cryotherapy or ablative laser can be 
proposed if the patient wants the lesion to be removed. 
If needed a skin biopsy can be performed to rule out 
melanoma

KEY REFERENCES
•  Yarom N, Hirshberg A, Buchner A. Solitary and 

multifocal oral melanoacanthoma. Int J Dermatol. 
2007;46:1232-6.

•  Lambert WC, Lambert MW, Mesa ML, et al. Mela-
noacanthoma and related disorders. Simulants of 
acral-lentiginous (P-P-S-M) melanoma. Int J Dermatol. 
1987;26:508-10.

Voluminous melanoacanthoma of the abdomen presenting as a solitary 
black and verrucous lesion (coll. Arun C. Inamadar).

Some lesions can be suggestive of melanoma. Dermoscopy and histologi-
cal analysis are sometimes required.

Melanoacanthoma of the trunk.
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PRURIGO PIGMENTOSA

EPIDEMIOLOGY
Rare inflammatory dermatosis. Most cases have been 
described in Japan.
Mostly young adults with female predominance (sex 
ratio from 2:1 to 7:1 depending on series).

PATHOPHYSIOLOGY
Prurigo pigmentosa is characterized by an inflammatory 
phase with pruritic erythematous papules and a resolu-
tion phase with reticulated pigmentation. The etiology 
is unknown.
Association with diabetes mellitus, ketosis, pregnancy, 
and fasting or dieting has been reported.

CLINICAL DERMATOLOGICAL PRESENTATION
Sudden onset of erythematous pruritic papules that 
coalesce to form a reticulate pattern.
Resolution of the primary lesions occurs within days, 

leaving a mottled or reticulate hyperpigmentation. 
Localization: mainly on the trunk. The abdomen, lumbo-
sacral regions, antecubital fossae, limbs, and forehead 
can also be affected. The mucous membranes are 
spared.
Duration from 1 month to 8 years (mean 1 year).

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Early lesions: neutrophil infiltration, spongiosis, balloo-
ning degeneration and necrotic keratinocytes.
Then the infiltrate gets a patchy lichenoid pattern, with a 
predominance of eosinophils and lymphocytes.
Late lesions: parakeratosis, epidermal hyperplasia, mela-
nophages with sparse lymphocytes in the upper dermis.
 

DIFFERENTIAL DIAGNOSIS
•  Confluent and reticulated papillomatosis of Gougerot 

and Carteaud.
• Macular amyloid.

TREATMENT
Minocycline is considered as a standard treatment.
Doxycycline, dapsone, macrolides can be proposed.

KEY REFERENCES
•  Oh YJ, Lee MH. Prurigo pigmentosa: a clinicopatholo-

gic study of 16 cases. J Eur Acad Dermatol Venereol. 
2012;26:1149-53.

•  Boer A, Misago N, Wolter M et al. Prurigo pigmentosa: 
a distinctive inflammatory disease of the skin. Am J 
Dermatopathol. 2003;25:117-29.

Erythematous pruritic papules coalescing to form a reticulate pattern getting pro-
gressively hyper-pigmentated.

Mild and mostly unilateral form of prurigo pigmentosa in a young man.

Back of the same patient.
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SEBORRHEIC KERATOSIS

EPIDEMIOLOGY
Very common benign tumor with an increased frequen-
cy with age. The prevalence was shown from almost 
80% at 40 years to 98% in people over 60 years of age. 
However, a prevalence of 23% has been found in people 
aged 15 to 30 years.
A familial trait to develop multiple seborrheic keratoses 
is found in about half of the patients (autosomal domi-
nant transmission).

PATHOPHYSIOLOGY
The pathophysiology of seborrheic keratoses is not fully 
understood but the implication of epidermal growth fac-
tors is suspected. Sunlight exposure has been reported 
to have a causative role.
The discoloration is linked to an increased thickness of 
the epidermis with an abnormal stratum corneum. In hy-
perpigmented seborrheic keratoses the melanocytes are 
stimulated by the cytokines produced by the surroun-
ding keratinocytes, leading to an increased production 
of melanins and their transfer to the keratinocytes.

CLINICAL DERMATOLOGICAL PRESENTATION
Asymptomatic (sometimes pruriginous) macules with 

well-defined borders getting progressively velvety to 
verrucous with multiple plugged follicles. 
Color: light brown to black.
Localization: mostly on the trunk but any site of the body 
can be affected. A Christmas tree disposition is frequently 
observed on the back.

EXTRACUTANEOUS SIGNS
None in most of cases. 
Rapid onset of numerous seborrheic keratoses can be a 
paraneoplastic sign (Leser-Trelat syndrome). Malignant 
acanthosis nigricans is frequently associated. It should 
prompt the search for an underlying malignancy (mostly 
gastric and colon adenocarcinomas, but other solid and 
blood cancers have been reported).

HISTOPATHOLOGY
Papillomatous epithelial proliferation with horn cysts. 
Pronounced hyperkeratosis and papillomatosis can be 
observed in older verrucous lesions. Melanocytes can be 
found in aberrant places.

DIFFERENTIAL DIAGNOSIS
• Lentigo actinicus.

• Melanoma.
• Melanoacanthoma.
• Warts.
• Actinic keratoses.
• Squamous and basal cell carcinomas.

TREATMENT
Liquid nitrogen application, curettage, and ablative 
lasers are effective options.
Histological examination should be performed before 
any procedure if a melanoma or a skin carcinoma is 
suspected.

KEY REFERENCES
•  Gill D, Dorevitch A, Marks R. The prevalence of sebor-

rheic keratoses in people aged 15 to 30 years: is the 
term senile keratosis redundant? Arch Dermatol. 
2000;136:759-62.

•  Kwon OS, Hwang EJ, Bae JH, Park HE, Lee JC, Youn JI, 
Chung JH. Seborrheic keratosis in the Korean males: 
causative role of sunlight. Photodermatol Photoimmu-
nol Photomed. 2003;19:73-80.

Hyperpigmented seborrheic keratoses of the back with a christmas tree disposition. Seborrheic keratoses. Note the keratin plugs.

Velvety pigmented lesions with well-defined borders. Multiple seborrheic keratoses from light brown macules to large verrucous lesions in 
an elderly woman.
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Sweat discoloration 
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CHROMHIDROSIS
EPIDEMIOLOGY
The incidence of chromhidrosis is rare, without sexual 
predilection. It begins after puberty, when the apocrine 
glands are activated.

PATHOPHYSIOLOGY
Chromhidrosis refers to the excretion by the apocrine 
glands of sweat containing lipofuscin pigments. Depen-
ding on the various oxidative states of the lipofuscin 
pigments, the secretion turns yellow, green, blue to 
brown or black.
Eccrine chromhidrosis has been described with ingestion 
of drugs and dyes.

CLINICAL DERMATOLOGICAL PRESENTATION
Odorless colored staining of the skin restricted to areas 
with apocrine glands and more pronounced in the folli-
cular orifices and pores.
The coloration of the skin can be yellow, green, blue to 

brown or black and can be easily removed by swabbing 
with cotton and water.
Underwear and clothes can be colored by the secretions.
Localization: because of the restricted distribution of the 
apocrine glands, the chromhidrosis is localized to the 
face, axillae and the breat areolae.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Apocrine glands are normal in size and morphology, but 
an increased number of lipofuscin granules is noted in 
the cytoplasm of secretory cells.

DIFFERENTIAL DIAGNOSIS
•  Pseudochromhidrosis.

TREATMENT
Topical capsaicin and botilinum toxin type A have been
reported to improve the condition.

KEY REFERENCES
•  Marks JG Jr. Treatment of apocrine chromhidrosis with 

topical capsaicin. J Am Acad Dermatol. 1989;21:418-20.
•  Matarasso SL. Treatment of facial chromhidrosis 

with botulinum toxin type A. J Am Acad Dermatol. 
2005;52:89-91.
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SYNONYMS
Extrinsic chromhidrosis.

EPIDEMIOLOGY
Pseudochromhidrosis is not uncommon. In most cases
deposits of extrinsic dyes of clothes is the casual factor.

PATHOPHYSIOLOGY
The eccrine sweat is colored on the surface of the skin as 
a result of the deposit of extrinsic dyes or paints, or by 
the transformation by chromogenic bacteria.
Only few fungi and bacteria are known to induce pseu-
dochromhidrosis. Corynebacteria are responsible for 
red pseudochromhidrosis whereas Malassezia furfur and 
Bacillus spp are the agents involved in the blue pseudo-
chromhidrosis. 
Several drugs have been reported to promote this micro-
bial proliferation and to induce pseudochromhidrosis.

CLINICAL DERMATOLOGICAL PRESENTATION
Acquired discoloration of the skin. 
The color is blue or red if bacterial or fungal proliferation 
is involved. All ranges of color can be observed when 
dyes or paints are deposited to the skin.
Localization: every part of the body can be affected but 
the face and the folds are usually spared.
Discoloration disapperas with swabbing.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
Normal.

DIFFERENTIAL DIAGNOSIS
• Chromhidrosis.

TREATMENT
The discoloration is removed with washing.
Discontinuation of the drug if it is the cause.
First wash a new cloth before wearing it.

KEY REFERENCES
•  Castela E, Thomas P, Bronsard V, Lacour JP, Ortonne 

JP, Passeron T. Blue pseudochromhidrosis secon-
dary to topiramate treatment. Acta Derm Venereol. 
2009;89:538-9.

•  Hill S, Duffill M, Lamont D, Rademaker M, Yung A. Pseu-
dochromhidrosis: blue discolouration of the head and 
neck. Australas J Dermatol. 2007;48:239-41.

PSEUDOCHROMHIDROSIS



Pseudochromhidrosis of the leg in a young boy. Note that the blue discoloration is less pro-
nounced in the folds and the faint blue coloration of the gauze compress after swabbing.

The same boy with the new pants responsible for the 
pseudochromhidrosis.

Blue pseudochromhidrosis due to the proliferation of Bacillus spp secondary to topiramate 
treatment.
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PSEUDOCHROMHIDROSIS

Red pseudochromhidrosis due to the proliferation of 
corynebacteria on the face.

Deposition of the red dyes on a gauze compress after swabbing.



NON-MELANIC PIGMENTARY DISORDERS

Other

247



248

DIRT PIGMENTATION

SYNONYMS
Dermatosis neglecta, terra firma-forme dermatosis.

EPIDEMIOLOGY
Mostly observed in children when they started washing 
themselves but the condition is also observed in adults.

PATHOPHYSIOLOGY
Chronic avoidance of washing. The patches of the terra 
firma-forme dermatosis are resistant to a regular wash 
with soap and water but can be removed by alcohol 
swabbing with substantial shearing force.

CLINICAL DERMATOLOGICAL PRESENTATION
Acquired pigmented and sometimes keratotic patches.
Localization: mostly on the folds and the genital area.

EXTRACUTANEOUS SIGNS
None.

HISTOPATHOLOGY
None.

DIFFERENTIAL DIAGNOSIS
•  Dirty neck of atopic dermatitis (atopic dermatitis with 

post inflammatory hyperpigmentation).
•  Gougerot-Carteaud disease (confluent and reticulated 

papillomatosis).
• Acanthosis nigricans.
• X-linked icthyosis.

TREATMENT
Soap and water cleaning. 70% alcohol swabbing some-
times required.

KEY REFERENCES
•  Tan C. Dirt-adherent dermatosis: not worth an additio-

nal name. Arch Dermatol. 2010;146:679-80.
•  Ruiz-Maldonado R, Durán-McKinster C, Tamayo-Sán-

chez L, Orozco-Covarrubias ML. Dermatosis neglecta: 
dirt crusts simulating verrucous nevi. Arch Dermatol. 
1999;135:728-9.

•  Duncan WC, Tschen JA, Knox JM. Terra firma-forme der-
matosis. Arch Dermatol. 1987;123:567-9.

Disappearance of the hyperpigmentation after 70% alcohol swabbing. Disappearance of the lower pigmented patch immedia-
tely after 70% alcohol swabbing.

Terra firma-forme of the neck in a 13-year-old girl. Pigmented and papillomatous pigmentation strictly 
located in the neck folds in an 8-year-old boy.
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DRUG-INDUCED DISCOLORATION

EPIDEMIOLOGY
Depending on the population studied, drug-induced 
discoloration of skin, hair or mucous membrane can 
account for 10 to 20% of cases of acquired discoloration.
There is no age, race or sexual predilection. However, 
this etiology should be systematically raised for newly 
acquired discoloration in elderly people.

PATHOPHYSIOLOGY
Drugs can lead to a discoloration of the skin and/or hair 
and mucous membrane by many different mechanisms.
•  Post-inflammatory hyperpigmentation (including 

immuno-allergic [fixed drug eruption])
•  Post-inflammatory hypopigmentation
•  Stimulated or decreased melanogenesis
•  Reduced number of melanocytes
•  Inhibition of melanosome transfer
•  Direct deposit of the drug or its metabolites into the 

epidermis and/or dermis.
Several mechanisms can be induced by the same drug.

CLINICAL DERMATOLOGICAL PRESENTATION
Drugs can induce three types of pigmentary changes:
•  Hyperpigmentation
•  Hypo- or depigmentation

•  Unusual skin color.
The skin discoloration may be diffuse, restricted to sun-
exposed area, or localized.
Mucous membrane, nails and hair can be affected alone, 
or in combination with the skin. (Specific pattern of 
discoloration induced by amiodarone, clofazimine and 
minocycline are described in ‘heavy metal depositions’ 
chapter).

EXTRACUTANEOUS SIGNS
None (but other side effects of the drug may be asso-
ciated).

HISTOPATHOLOGY
The histology varies according to the type of drug-in-
duced discoloration.
Specific staining such as Fontana-Masson, Perls, and 
immunostaining of melanocytes can be useful.

DIFFERENTIAL DIAGNOSIS
•  Many different differential diagnoses can be discussed 

depending on the type of drug-induced discoloration.
•  Other causes of heavy metal deposits and post-inflam-

matory hyper- or hypopigmentations are among the 
most frequent.

TREATMENT
Discontinuation of the drug responsible for the discolo-
ration (when possible).
Camouflaging.
Topical depigmenting agents (including topical steroids 
alone or in Kligman’s formulation).
Q-switched lasers can be useful in some cases.

KEY REFERENCES
•  Granstein RD, Sober AJ. Drug- and heavy metal-in-

duced hyperpigmentation. J Am Acad Dermatol. 
1981;5:1-18.

•  Crowson AN, Magro CM. Recent advances in the 
pathology of cutaneous drug eruptions. Dermatol Clin. 
1999;17:537-60, viii.

•  Dereure O. Drug-induced skin pigmentation. Epide-
miology, diagnosis and treatment. Am J Clin Dermatol. 
2001;2:253-62.

•  Tsilika K, Tran A, Trucchi R, Pop S, Anty R, Cardot-Lec-
cia N, Lacour JP, Ortonne JP, Passeron T. Secondary 
hyperpigmentation during interferon alfa treatment 
for chronic hepatitis C virus infection. JAMA Dermatol. 
2013;149:675-7. 

Hyperpigmentation of the leg due to hydroxychloroquine 
(coll. Robert Baran).

Fixed-drug eruption at early stage, the erythema is 
still visible.

Fixed-drug eruption.

Multiple lesions of fixed-drug eruption.
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DRUG-INDUCED DISCOLORATION

Hyperpigmentation of the back due to the use of hydroxychloroquine.

Peri-orbital hyperpigmentation due to the chronic use of latanaprost eye drops (pros-
taglandin F2alpha analog).

White hair due to hydroxychloroquine (coll. Robert Baran).

Blue hard palate due to hydroxychloroquine (coll. Robert Baran).
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DRUG-INDUCED DISCOLORATION

Dark blue dyschromia involving the base of the fingernails due to anthracyclines 
(coll. Robert Baran).

Hyperpigmentation of the hard palate due to interferon alpha (IFNα).

Melanonychias due to interferon alpha (IFNα). Hyperpigmented macules of the tongue due to interferon 
alpha (IFNα).
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DRUG-INDUCED DISCOLORATION

Nail discoloration due to zidovudine.

Hyperpigmentation of the face in patient taking interferon alpha 
(IFNα) treatment.

Hand and foot syndrome associated with hyperpigmentation in a woman under 
capecitabine chemotherapy.

Nail discoloration due to zidovudine.
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NAIL DISCOLORATION
Robert Baran

The term ‘chromonychia’ indicates an abnormality in 
color of the substance or the surface of the nail plate 
and/or subungual tissues. Generally, abnormalities of 
color depend on the transparency of the nail, its attach-
ments and the character of the underlying tissues.

TYPE OF NAIL COLOR CHANGES
Pigment may accumulate due to overproduction (mela-
nin) or storage (hemosiderin, copper, various drugs), or 
by surface deposition. The nails provide an historical 
record for up to 2 years (depending on the rate of linear 
nail growth) of profound temporary abnormalities of 
the control of skin pigment, which otherwise might pass 
unnoticed. Color is also affected by the state of the skin 
vessels, and by various intravascular factors, such as 
anemia and carbon monoxide poisoning.

EXAMINATION OF ABNORMAL NAILS
There are some important points to note concerning 
the examination of abnormal nails for color changes. 
The nails should be studied with the fingers completely 
relaxed and not pressed against any surface. Failure to 
do this alters the hemodynamics of the nail and changes 
its appearance. The finger tips should then be blanched 
by pressing them on an even surface to see if the nail 
bed is grossly altered; this may help to differentiate 
between discoloration of the nail plate and its vascular 
bed. If the discoloration is in the vascular bed, it will 
usually disappear.
Further information can be gleaned by transillumination 
(diaphanoscopy) of the nail using a pen torch placed 
against the pulp. If the discoloration is in the matrix or 
soft tissue, the exact position can be identified more 
easily and dark material or a non-transparent foreign 

body will give a dark shadow. Furthermore, if a topi-
cal agent or superficial infection is suspected as the 
cause, one can remove the discoloration by scraping or 
cleaning the nail plate with a solvent such as acetone. 
If the substance is impregnated more deeply into the 
nail or subungually, microscopic studies of potassium 
hydroxide preparations, tangential or punch biopsy spe-
cimens using special stains may be indicated. Wood’s 
lamp examination is sometimes useful.
When the discoloration is of exogenous origin, for 
example from nail contact with occupationally derived 
agents or topical application of therapeutic agents, the 
discoloration typically follows the contour of the proxi-
mal nail fold when the discolored nail grows out. If the 
proximal margin of the discoloration corresponds to the 
shape of the lunula an internal cause is likely.

Blue nails due to chloroquine (coll. Robert Baran).

Dark nails with pitting due to anthraline in a psoriatic patient (coll. Robert Baran). Longitudinal melanonychia with pseudo hutchinson sign of the proximal nail fold in 
Laugier’s disease (coll. Robert Baran).

Addison’s disease. Longitudinal melanonychia associated with some dark spots of the 
lower lip (coll. Robert Baran).
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NAIL DISCOLORATION
Robert Baran

Blue lunula due to argyria (coll. Robert Baran).

Exogenous nail pigmentation whose proximal border mimics the shape of the proxi-
mal nail fold (coll. Robert Baran).

Argyria highlighting the lunula border: systemic pigmentation (coll. Robert Baran).

Arsenic poisoning resulting in longitudinal melanonychia and transverse 
leukonychia (coll. Robert Baran).
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Gangrene due to betablockers (coll. Robert Baran).

True leukonychia following cryotherapy for treating a wart of the proximal nail fold 
(coll. Robert Baran).

Apparent leukonychia: Terry’s cirrhotic nail (coll. Robert Baran).

Total melanonychia due to busulfan (coll. Robert Baran).

NAIL DISCOLORATION
Robert Baran
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Longitudinal erythronychia (right finger) and longitudinal leukonychia in Darier’s 
disease (coll. Robert Baran).

Pseudo leukonychia due to Scopulariopsis brevicaulis (coll. Robert Baran). Yellow nail due to dinobuton (insecticide) (coll. Je Walhberg).

Longitudinal leukonychia in Darier’s disease (coll. Robert Baran).

NAIL DISCOLORATION
Robert Baran
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Yellowish hair of the same patient (coll. Je Walhberg).

Apparent leukonychia showing half-and-half nail (coll. Robert Baran). Longitudinal melanonychia in highly active antiretroviral therapy (HAART) syndrome 
(coll. Robert Baran).

Longitudinal melanonychia associated to transverse true leukonychia due to endoxan  
(coll. Robert Baran).

NAIL DISCOLORATION
Robert Baran
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Hematoma (coll. Robert Baran).

Splinter hemorrhages due to cytotoxic drugs (coll. Robert Baran). Longitudinal melanonychia due to hydrea (coll. Claire Beylot).

Pressure hemorrhages due to docetaxel (coll. Robert Baran).

NAIL DISCOLORATION
Robert Baran
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Yellowish nail with trachyonychia in lichen planus (coll. Robert Baran).

Nail melanoma with longitudinal melanonychia and Hutchinson’s sign of the proximal 
nail fold (coll. Georges Moulin).

Apparent leukonychia: Muerhke’s white lines separated by normal pink color of the 
nail bed (coll. Robert Baran).

True congenital leukonychia (coll. Robert Baran).

NAIL DISCOLORATION
Robert Baran
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Disto-proximal longitudinal melanonychia due to Candida albicans 
(coll. Emmanuelle Viguié).

True leukonychia with multiple transverse bands due to microtrauma 
of the untrimmed free edge of the nail (coll. Robert Baran).

Longitudinal melanonychia due to cytotoxic drugs (coll. Robert Baran).

Wide longitudinal melanonychia due to Trichophytons rubrum (coll. Robert Baran).

NAIL DISCOLORATION
Robert Baran



263

Blue spots of the nail bed. Fixed drug eruption due to minocycline 
(coll. Robert Baran).

Nail pigmentation due to silver nitrate (coll. Robert Baran). Dark nails in ochronosis (coll. Robert Baran).

Yellow-brown nail in a heavy smoker (coll. Robert Baran).

NAIL DISCOLORATION
Robert Baran
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Multiple transverse pseudo leukonychia due to Trichophytons rubrum 
(coll. Robert Baran).

Brownish nail pigmentation due to potassium permanganate (coll. Robert Baran). Peutz-jeghers syndrome with dark spots of the lip, longitudinal melanonychia and 
small dark spots of the pulp (coll. Robert Baran).

Onycholysis due to cytotoxic drugs (coll. Robert Baran).

NAIL DISCOLORATION
Robert Baran
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Longitudinal melanonychia due to activation of the melanocytes of the 
matrix in a pseudomyxoid cyst (coll. Robert Baran).

Green nail in Pseudomonas infection (coll. Robert Baran). Thermal chromonychia (coll. J. P. Ortonne).

Bluish nails due to hydroxychloroquine (coll. Robert Baran).

NAILS DISCOLORATION
Robert Baran
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