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Preface to the fifth edition


Advances in medicine occur all the time and often in an unprecedented way. The manner in which clinicians practise changes almost on a day-to-day basis, and often we do not notice that we are doing things differently until we take stock of how we work. For common diseases, the philosophy of our practice can alter quite radically. One example is the higher degree of involvement of patients in deciding on their treatment (and taking some responsibility for it). Another is the detail given to patients concerning their diagnosis and prognosis. Yet another is the decline in the use of inpatient treatments for skin disease, resulting from economic pressures, patient expectation and more effective outpatient therapies.


What may seem quite normal to us these days in terms of medical practice would have been seen as strange or even incorrect 30 years ago. This is why a systematic and disciplined approach is needed when revising a textbook. To take account of such changes in the fifth edition has sometimes required the approach to the clinical problem to be altered and the text to be rewritten in a different light.


The use of technology increases all the time, not only in its accessibility and the amount of information available to physicians and patients through the Internet, but also in the technological advances that allow clinicians to do more for patients. Traditionally, dermatology has been regarded as low-tech and has been seen by those who do not understand what it involves as merely the application of creams to diseases that do not get better. However, treatments in dermatology are moving forward apace, with the increased application of biologic agents in psoriasis and other diseases. The use of biologics will become more widespread over the coming years, and a new section has been added taking account of this.


Over the last decade, the range of surgical treatments undertaken by dermatologists, who have traditionally been regarded as physicians, has increased. This is partly an expansion of the role of the dermatologist as an ‘organ specialist’, but it is also a response to the remarkable increase in skin cancer seen in western countries and the better definition of the correct surgical management of skin cancer. It is vital for all those who see patients with skin cancer to know what sort of surgical procedures are available. As a reflection of this, the epidermal skin cancer section has been expanded into sections on basal cell carcinoma and squamous cell carcinoma.


We hope that medical students, family practitioners, residents or specialty registrars in dermatology or general internal medicine and specialist nurses will find that the revisions made in this fifth edition will keep them well informed on the current state of play in skin disease. We trust that the knowledge base is sufficiently up-to-date and detailed for them to practise clinically at the high level that all patients deserve.




David J. Gawkrodger, Michael Ardern-Jones


Sheffield and Southampton





2011
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Basic principles










Microanatomy of the skin






Introduction


The skin is one of the largest organs in the body, having a surface area of 1.8 m2 and making up about 16% of body weight. It has many functions, the most important of which is as a barrier to protect the body from noxious external factors and to keep the internal systems intact.


Skin is composed of three layers: the epidermis, the dermis and the subcutis (Fig. 1).





[image: image]

Fig. 1 Structure of the skin.


The diagram shows a comparison between thick, hairless skin (plantar and planar) and thinner, hirsute skin.








Epidermis


The epidermis is a stratified squamous epithelium that is about 0.1 mm thick, although the thickness is greater (0.8–1.4 mm) on the palms and soles. Its prime function is to act as a protective barrier. The main cells of the epidermis are keratinocytes, which produce the protein keratin. Keratinocytes are squamous cells functionally similar to all other structural epithelial cells as found in the airways and gastrointestinal tract. The four layers of the epidermis (Fig. 2) represent the stages of maturation of keratin by keratinocytes (p. 6).
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Fig. 2 Cross-sectional anatomy of the epidermis.


(a) Layers of the epidermis and other structures. (b) Detailed view of the basement membrane zone at the dermoepidermal junction. Components are arranged in three layers. The lamina lucida is traversed by filaments connecting the basal cells with the lamina densa, from which anchoring fibrils extend into the papillary dermis. These laminae are the sites of cleavage in certain bullous disorders (p. 84).








Basal cell layer (stratum basale)


The basal cell layer of the epidermis is composed mostly of keratinocytes, which are either dividing or non-dividing. The cells contain keratin tonofibrils (p. 6) and are secured to the basement membrane (see Fig. 2) by hemidesmosomes. Melanocytes make up 5–10% of the basal cell population. These cells synthesize melanin (p. 8) and transfer it via dendritic processes to neighbouring keratinocytes.


Melanocytes are most numerous on the face and other exposed sites, and are of neural crest origin. Merkel cells are also found, albeit infrequently, in the basal cell layer. These cells are closely associated with terminal filaments of cutaneous nerves and seem to have a role in sensation. Their cytoplasm contains neuropeptide granules, as well as neurofilaments and keratin. Basal keratinocytes synthesize antimicrobial peptides, important in defence against bacteria.









Prickle cell layer (stratum spinosum)


Daughter basal cells migrate upwards to form this layer of polyhedral cells, which are interconnected by desmosomes (the ‘prickles’ seen at light microscope level). Keratin tonofibrils form a supportive mesh in the cytoplasm of these cells. Langerhans cells are mostly found in this layer; these dendritic, immunologically active cells are described fully on page 10.





Embryology of the skin


The epidermis (ectoderm) begins to develop at 4 weeks of life, and, by 7 weeks, flat cells overlying the basal layer form the periderm (which is eventually cast off). Nails start to take shape at 10 weeks. The dermis (mesoderm) develops at 11 weeks, and, by 12 weeks, indented basal buds of the epidermis form the hair bulbs, with dermal papillae supplying vessels and nerves. Fingerprint ridges are determined by 17 weeks’ gestation. Maturation of the epidermis into a fully functional protective barrier continues throughout gestation and, because of this, pre-term infants are now frequently cared for with plastic occlusion to replicate this function.












Granular cell layer (stratum granulosum)


Cells become flattened and lose their nuclei in the granular cell layer. Keratohyalin granules are seen in the cytoplasm together with membrane-coating granules (which expel their lipid contents into the intercellular spaces).









Horny layer (stratum corneum)


The end result of keratinocyte maturation can be found in the horny layer, which is composed of sheets of overlapping polyhedral cornified cells with no nuclei (corneocytes). The layer is several cells thick on the palms and soles, but less thick elsewhere. The corneocyte cell envelope is broadened, and the cytoplasm is replaced by keratin tonofibrils in a matrix formed from the keratohyalin granules. Cells are stuck together by lipid glue that is partly derived from membrane-coating granules.












Dermis


The dermis is defined as a tough supportive connective tissue matrix, containing specialized structures, found immediately below and intimately connected with the epidermis. It varies in thickness, being thin (0.6 mm) on the eyelids and thicker (3 mm or more) on the back, palms and soles. The papillary dermis – the thin upper layer of the dermis – lies below and interdigitates with the epidermal rete ridges. It is composed of loosely interwoven collagen. Coarser and horizontally running bundles of collagen are found in the deeper and thicker reticular dermis.


Collagen fibres make up 70% of the dermis and impart a toughness and strength to the structure. Elastin fibres are loosely arranged in all directions in the dermis and provide elasticity to the skin. They are numerous near hair follicles and sweat glands, and less so in the papillary dermis. The ground substance of the dermis is a semisolid matrix of glycosaminoglycans (GAGs), which allows dermal structures some movement (p. 9).


The dermis contains fibroblasts (which synthesize collagen, elastin, other connective tissue and GAGs), dermal dendritic cells, mast cells, macrophages and lymphocytes.









Subcutaneous layer


The subcutis consists of loose connective tissue and fat (up to 3 cm thick on the abdomen).





Microanatomy







[image: image] The skin constitutes 16% of body weight, with a surface area of 1.8 m2.


[image: image] Structure and thickness vary with site.


[image: image] The epidermis is the outer covering, mainly composed of keratinocytes arranged in four layers, namely stratum corneum, stratum granulosum, stratum spinosum and stratum basale.


[image: image] The epidermis also contains melanocytes and Langerhans cells.


[image: image] The thickness of the epidermis varies from 0.1 mm to 0.8–1.4 mm on the palms and soles.


[image: image] The dermis is supportive connective tissue, mainly collagen, elastin and glycosaminoglycans. The thickness varies between 0.6 mm (e.g. eyelids) and 3 mm (e.g. back and soles).


[image: image] The dermis contains fibroblasts that synthesize the collagen, elastic fibres and glycosaminoglycans. Dermal dendritic cells are also found together with other immunocompetent cells.


















Web resource


http://microanatomy.net/skin/skin_and_mammary_glands.htm













Derivatives of the skin






Hair


Hairs are found over the entire surface of the skin, with the exception of the glabrous skin of the palms, soles, glans penis and vulval introitus. The density of follicles is greatest on the face. Embryologically, the hair follicle has an input from the epidermis, which is responsible for the matrix cells and the hair shaft, and the dermis, which contributes to the papilla, with its blood vessels and nerves.


There are three types of hair:




1. Lanugo hairs are fine and long, and are formed in the fetus at 20 weeks’ gestation. They are normally shed before birth, but may be seen in premature babies.


2. Vellus hairs are the short, fine, light-coloured hairs that cover most body surfaces.


3. Terminal hairs are longer, thicker and darker, and are found on the scalp, eyebrows, eyelashes and also on the pubic, axillary and beard areas. They originate as vellus hair; differentiation is stimulated at puberty by androgens.









Structure


The hair follicle is an invagination of the epidermis containing a hair. The portion above the site of entry of the sebaceous duct is the infundibulum. The hair shaft consists of an outer cuticle that encloses a cortex of packed keratinocytes with (in terminal hairs) an inner medulla (Fig. 1). The germinative cells are in the hair bulb; associated with these cells are melanocytes, which synthesize pigment. The arrector pili muscle is vestigial in humans; it contracts with cold, fear and emotion to erect the hair, producing ‘goose pimples’.





[image: image]

Fig. 1 Structure of the hair follicle.














Nails


The nail is a phylogenetic remnant of the mammalian claw and consists of a plate of hardened and densely packed keratin. It protects the fingertip and facilitates grasping and tactile sensitivity in the finger pulp.






Structure


The nail matrix contains dividing cells which mature, keratinize and move forward to form the nail plate (Fig. 2). The nail plate has a thickness of 0.3–0.5 mm and grows at a rate of 0.1 mm/24 h for the fingernail. Toenails grow more slowly. The nail bed, which produces small amounts of keratin, is adherent to the nail plate. The adjacent dermal capillaries produce the pink colour of the nail; the white lunula is the visible distal part of the matrix. The hyponychium is the thickened epidermis that underlies the free margin of the nail.





[image: image]

Fig. 2 Structure of the fingernail.














Sebaceous glands


Sebaceous glands are found associated with hair follicles (Fig. 3), especially those of the scalp, face, chest and back, and are not found on non-hairy skin. They are formed from epidermis-derived cells and produce an oily sebum, the function of which is uncertain. The glands are small in the child, but become large and active at puberty, being sensitive to androgens. Sebum is produced by holocrine secretion in which the cells disintegrate to release their lipid cytoplasm.





[image: image]

Fig. 3 Sebaceous gland in association with a hair follicle.


The gland becomes active at puberty.











Sweat glands


Sweat glands (Fig. 4) are tube-like and coiled glands, located within the dermis, which produce a watery secretion. There are two separate types: eccrine and apocrine.





[image: image]

Fig. 4 Sweat gland.


A cross-section through the coiled secretory portion of an eccrine sweat gland, situated deep in the dermis.








Eccrine


Eccrine sweat glands develop from downbudding of the epidermis. The secretory portion is a coiled structure in the deep reticular dermis; the excretory duct spirals upwards to open onto the skin surface. An estimated 2.5 million sweat ducts are present on the skin surface. They are universally distributed, but are most profuse on the palms, soles, axillae and forehead where the glands are under both psychological and thermal control (those elsewhere being under thermal control only). Eccrine sweat glands are innervated by sympathetic (cholinergic) nerve fibres.









Apocrine


Also derived from the epidermis, apocrine sweat glands open into hair follicles and are larger than eccrine glands. They are most numerous around the axillae, perineum and areolae. Their sweat is generated by ‘decapitation’ secretion of the gland’s cells and is odourless when produced; an odour develops after skin bacteria have acted upon it. Sweating is controlled by sympathetic (adrenergic) innervation. The apocrine glands represent a phylogenetic remnant of the mammalian sexual scent gland.












Other structures in skin






Nerve supply


The skin is richly innervated (Fig. 5), with the highest density of nerves being found in areas such as the hands, face and genitalia. All nerves supplying the skin have their cell bodies in the dorsal root ganglia. Both myelinated and non-myelinated fibres are found. The nerves contain neuropeptides, e.g. substance P.





[image: image]

Fig. 5 Nerve supply to the skin.




Free sensory nerve endings are seen in the dermis and also encroaching into the epidermis where they may abut onto Merkel cells. These nerve endings detect pain, itch and temperature. Specialized corpuscular receptors are distributed in the dermis, such as the Pacinian corpuscle (detecting pressure and vibration) and touch-sensitive Meissner’s corpuscles, which are mainly seen in the dermal papillae of the feet and hands.


Autonomic nerves supply the blood vessels, sweat glands and arrector pili muscles. The nerve supply is dermatomal with some overlap.









Blood and lymphatic vessels


The skin also has a rich and adaptive blood supply. Arteries in the subcutis branch upwards, forming a superficial plexus at the papillary/reticular dermal boundary. Branches extend to the dermal papillae (Fig. 6), each of which has a single loop of capillary vessels, one arterial and one venous. Veins drain from the venous side of this loop to form the mid-dermal and subcutaneous venous networks. In the reticular and papillary dermis, there are arteriovenous anastomoses that are well innervated and concerned with thermoregulation (see p. 7).





[image: image]

Fig. 6 Superficial dermal blood vessels.


Capillary loops branch off the superficial vascular plexus and extend into each dermal papilla.




The lymphatic drainage of the skin is important, and abundant meshes of lymphatics originate in the papillae and assemble into larger vessels that ultimately drain into the regional lymph nodes.





Derivatives







[image: image] Sebaceous glands, associated with hair follicles, are androgen sensitive.


[image: image] Vellus hairs cover most body surfaces; terminal hairs occur on the scalp, beard, axillary and pubic areas.


[image: image] Skin has extensive nerve networks with specialized nerve endings.


[image: image] Skin has a rich and adaptive blood supply; lymphatics drain to regional lymph nodes.


[image: image] Eccrine sweat glands, with sympathetic innervation, are under thermal/psychological control; apocrine glands are largely vestigial in humans.


















Web resource


http://emedicine.medscape.com/article/1242733-overview













Physiology of the skin


The skin is a metabolically active organ with vital functions (Table 1), including the protection and homeostasis of the body.


Table 1 Functions of skin






	



Presents barrier to physical agents


Protects against mechanical injury


Antimicrobial peptides have a bactericidal effect


Prevents loss of body fluids


Reduces penetration of UV radiation


Helps to regulate body temperature


Acts as a sensory organ


Affords a surface for grip


Plays a role in vitamin D production


Acts as an outpost for immune surveillance


Cosmetic association

















Keratinocyte maturation


The differentiation of basal cells into dead, but functionally important, corneocytes is a unique feature of the skin. The horny layer is important in preventing all manner of agents from entering the skin, including micro-organisms, water and particulate matter. Antimicrobial peptides of the defensin and cathelicidin classes, present on the epidermal surface, have bactericidal activity. The epidermis also prevents the body’s fluids from getting out.


Epidermal cells undergo the following sequence during keratinocyte maturation (Fig. 1):




1. Undifferentiated cells in the basal layer and the layer immediately above divide continuously. Half of these cells remain in place, and half progress upwards and differentiate.


2. In the prickle cell layer, cells change from being columnar to polygonal. Differentiating keratinocytes synthesize keratins, which aggregate to form tonofilaments. The desmosomes connecting keratinocytes are composed of the structural molecules cadherins, desmogleins and desmocollins. Desmosomes distribute structural stresses throughout the epidermis and maintain a distance of 20 nm between adjacent cells.


3. In the granular layer, enzymes induce degradation of nuclei and organelles. Keratohyalin granules containing filaggrin mature the keratin and provide an amorphous protein matrix for the tonofilaments. Membrane-coating granules attach to the cell membrane and release an impervious lipid-containing cement, which contributes to cell adhesion and to the horny layer barrier.


4. In the horny layer, the dead, flattened corneocytes have developed thickened cornified envelopes containing involucrin that encase a matrix of keratin macrofibres aligned by filaggrin. The strong disulphide bonds of the keratin provide strength to the stratum corneum, but the layer is also flexible and can absorb up to three times its own weight in water. However, if it dries out (i.e. water content falls below 10%), pliability fails.


5. The corneocytes are eventually shed from the skin surface after degradation of the lamellated lipid and loss of desmosomal intercellular connections.








[image: image]

Fig. 1 Keratinocyte maturation.








Rate of maturation


Kinetic studies show that, on average, the dividing basal cells replicate every 200–400 h. The resultant differentiating cells in normal skin take 52–75 days to be shed from the stratum corneum. The epidermal transit time is considerably reduced in keratinization disorders such as psoriasis.












Hair growth


In most mammals, hair or fur plays an essential role in survival, especially in the conservation of heat; this is not the case in ‘nude’ humans. Scalp hair in humans does function as a protection against the cancer-inducing effects of ultraviolet (UV) radiation; it also protects against minor injury. However, the main role of hair in human society is as an organ of sexual attraction, and therein lies its importance to the cosmetics industry.


The rate of hair growth differs depending on the site. For example, eyebrow hair grows faster and has a shorter anagen (see below) than scalp hair. On average, there are about 100 000 hairs on the scalp, and the normal rate of growth is 0.4 mm/24 h. Hair growth is cyclical, with three phases, and is randomized for individual hairs, although synchronization does occur during pregnancy. The three phases of hair development (Fig. 2) are anagen, catagen and telogen.




1. Anagen is the growing phase. For scalp hair, this lasts from 3 to 7 years but, for eyebrow hair, it lasts only 4 months. At any one time, 80–90% of scalp hairs are in anagen, and about 50–100 scalp follicles switch to catagen per day.


2. Catagen is the resting phase and lasts 3–4 weeks. Hair protein synthesis stops, and the follicle retreats towards the surface. At any one time, 10–20% of scalp hairs are in catagen.


3. Telogen is the shedding phase, distinguished by the presence of hairs with a short club root. Each day, 50–100 scalp hairs are shed, with less than 1% of hairs being in telogen at any one time.








[image: image]

Fig. 2 The three phases of hair development.











Melanocyte function


Melanocytes (located in the basal layer) produce the pigment melanin in elongated, membrane-bound organelles known as melanosomes (Fig. 3). These are packaged into granules, which are moved down dendritic processes and transferred by phagocytosis to adjacent keratinocytes. Melanin granules form a protective cap over the outer part of keratinocyte nuclei in the inner layers of the epidermis. In the stratum corneum, they are uniformly distributed to form a UV-absorbing blanket, which reduces the amount of radiation penetrating the skin. Thickening of the epidermis also blocks UV.





[image: image]

Fig. 3 Electron micrograph of a melanocyte.




UV radiation – mainly the wavelengths of 290–320 nm (UVB) – darkens the skin first by immediate photo-oxidation of preformed melanin and second, over a period of days, by stimulating melanocytes to produce more melanin. UV radiation also induces keratinocyte proliferation, resulting in thickening of the epidermis.


Variations in racial pigmentation result not from differences in melanocyte numbers, but in the number and size of melanosomes produced. Gene polymorphisms in red-haired people cause impaired melanocyte-stimulating hormone signalling to the MC1-receptor, which leads to reduced levels of melanocyte eumelanin (brown/black) and therefore predominantly red phaeomelanin (p. 8).









Thermoregulation


The maintenance of a near-constant body core temperature of 37°C is a great advantage to humans, allowing a constancy to many biochemical reactions that would otherwise fluctuate widely with temperature changes. Thermoregulation depends on several factors, including metabolism and exercise, but the skin plays an important part in control through the evaporation of sweat and by direct heat loss from the surface.






Blood flow


Skin temperature is highly responsive to skin blood flow. Dilatation or contraction of the dermal blood vessels results in vast changes in blood flow, which can vary from 1 to 100 mL/min per 100 g of skin for the fingers and forearms. Arteriovenous anastomoses under the control of the sympathetic nervous system shunt blood to the superficial venous plexuses (Fig. 4), affecting skin temperature. Local factors, both chemical and physical, can also have an effect.





[image: image]

Fig. 4 Variations in blood supply to the skin under cold and warm conditions.











Sweat


The production of sweat cools the skin through evaporation. The minimum insensible perspiration per day is 0.5 L. Maximum daily secretion is 10 L, with a maximum output of about 2 L/h. Men sweat more than women.


Watery isotonic sweat, produced in the sweat gland, is modified in the excretory portion of the duct so that the fluid delivered to the skin surface has:




[image: image] a pH of between 4 and 6.8


[image: image] a low concentration of Na+ (30–70 mEq/L) and Cl− (30–70 mEq/L)


[image: image] a high concentration of K+ (up to 5 mEq/L), lactate (4–40 mEq/L), urea, ammonia and some amino acids.





Only small quantities of toxic substances are lost.


Sweating may also occur in response to emotion and after eating spicy food. In addition to thermoregulation, sweat also helps to maintain the hydration of the horny layer and improves grip on the palms and soles.





Physiology







[image: image] Basal cell replication rate: once every 200–400 h.


[image: image] Transepidermal cycle time: 52–75 days.


[image: image] Growth rate for scalp hair: 0.4 mm/24 h.


[image: image] Normal hair fall (scalp): 50–100/24 h.


[image: image] Fingernail growth: 0.1 mm/24 h (toenail is less).


[image: image] Skin blood flow is controlled by shunting at arteriovenous anastomoses.


[image: image] Minimum insensitive perspiration: 0.5 L/24 h.


















Web resource


http://emedicine.medscape.com/article/837994-overview













Biochemistry of the skin






Keratins


The important molecules synthesized by the skin include keratin, melanin, collagen and glycosaminoglycans.


Keratins are high-molecular-weight polypeptide chains produced by keratinocytes (Fig. 1). They are the major constituent of the stratum corneum, hair and nails. The stratum corneum comprises 65% keratin (along with 10% soluble protein, 10% amino acid, 10% lipid and 5% cell membrane).





[image: image]

Fig. 1 Molecular structure of alpha-keratin.


The molecule forms a helical coil which, if stretched, unwinds irreversibly to produce the beta form. The covalent bonds linking the cystine molecules provide extra strength.


From J Invest Dermatol 2001: 116; 964–969, with permission of Blackwell Publishing.





Keratin proteins are of varying molecular weight (between 40 and 67 kDa). Different keratins are found at each level of the epidermis, depending on the stage of differentiation. Epidermal keratin contains less cystine and more glycine than the harder hair keratin.









Melanins


Melanin is produced from tyrosine (Fig. 2) in melanocytes and takes two forms:




[image: image] eumelanin, which is more common and gives a brown–black colour


[image: image] phaeomelanin, which is less common and produces a yellow or red colour.








[image: image]

Fig. 2 Biosynthesis of melanin.


Eumelanin is a high-molecular-weight polymer of complex structure formed by oxidative polymerization. The phaeomelanin polymer is synthesized from dopaquinone and cysteine (via cysteinyl dopa).




Most natural melanins are mixtures of eumelanin and phaeomelanin. Melanins act as an energy sink and as free radical scavengers, and absorb the energy of ultraviolet (UV) radiation.









Collagens


Collagens are synthesized by fibroblasts (Fig. 3) and are the major structural proteins of the dermis, forming 70–80% of its dry weight. The main amino acids in collagens are glycine, proline and hydroxyproline. Collagens are broken down, e.g. in wound healing, by collagenases, of which the matrix metalloproteinases are important. There are over 22 types of collagen; at least five are found in skin:




[image: image] type I – found in the reticular dermis


[image: image] type III – found in the papillary dermis


[image: image] types IV and VII – found in the basement membrane structures


[image: image] type VIII – found in endothelial cells.








[image: image]

Fig. 3 Collagen production.


Tropocollagen is formed from three polypeptide chains that are coiled around each other in a triple helix. Assembled collagen fibrils are 100 nm wide, with cross-striations visible with electron microscopy every 64 nm.











Glycosaminoglycans (GAGs)


The ‘ground substance’ of skin is largely made up of GAGs, providing viscosity and hydration. In the dermis, chondroitin sulphate is the main GAG, along with dermatan sulphate and hyaluronan.


GAGs often exist as high-molecular-weight polymers with a protein core. These structures are known as proteoglycans (Fig. 4).





[image: image]

Fig. 4 Proteoglycan.


(a) Proteoglycan aggregate with central filament of hyaluronan. (b) Detailed view of proteoglycan monomer with protein core.











Skin surface secretions


The skin surface has a slightly acidic pH (between 6 and 7). Sebum (Table 1), sweat and the horny layer (including intercellular lipid) contribute to the surface conditions, which generally discourage microbial proliferation.


Table 1 Sebum and epidermal lipid composition






	Component

	Sebum (%)

	Epidermal lipid (%)






	Glyceride/free fatty acid

	58

	65






	Wax esters

	26

	0






	Squalene

	12

	0






	Cholesterol esters

	3

	15






	Cholesterol

	1

	20














Subcutaneous fat


Triglyceride is synthesized from α-glycerophosphate and acyl coenzyme A (CoA). Triglyceride is broken down by lipase to give free fatty acid (FFA) – an energy source – and glycerol (Fig. 5).





[image: image]

Fig. 5 Metabolism of subcutaneous fat.











Hormones and the skin


The skin is the site of production of one hormone (vitamin D), but it is often a target organ for other hormones and is frequently affected in endocrine diseases (Table 2).


Table 2 Hormones and the skin






	Hormone

	Site of production

	Effects






	
Vitamin D






[image: image]






	Produced in the dermis from precursors though the action of UV radiation

	Important for the absorption of calcium and for calcification






	
Corticosteroids






[image: image]






	Adrenal cortex

	Receptors on several cells in both epidermis and dermis
Produce vasoconstriction
Reduce mitosis by basal cells
Generate anti-inflammatory effects on leucocytes
Inhibit phospholipase A






	Androgens

	Adrenal cortex
Gonads

	Receptors on hair follicles and sebaceous glands
Stimulate terminal hair growth and increased output of sebum






	Melanocyte-stimulating hormone (MSH)
Adrenocorticotrophic hormone (ACTH)

	Pituitary gland

	Stimulates melanogenesis






	Oestrogens

	Adrenal cortex
Ovaries

	Stimulate melanogenesis






	Epidermal growth factor (EGF)

	Skin (probably produced at several sites in, as well as outside, the skin)

	Receptors found on keratinocytes, hair follicles, sebaceous glands and sweat duct cells
Stimulates differentiation Alters calcium metabolism






	Cytokines and eicosanoids

	Cell membrane (may be produced by several skin cells, including keratinocytes and lymphocytes)

	Effects on immune function, inflammation and cell proliferation














Web resource


http://www.ncbi.nlm.nih.gov/books/NBK22247/





Biochemistry







[image: image] Keratins are made up of polypeptide helical coils linked by covalent bonds. They form the horny layer, nails and hair.


[image: image] Melanin is a complex polymer synthesized from tyrosine. There are eu- and phaeo- types. Melanins absorb free radicals and energy including UV.


[image: image] Collagens are polypeptide polymers that constitute 75% of the dry weight of the dermis. They are synthesized by fibroblasts.


[image: image] Glycosaminoglycans make up the ground substance of skin. They provide viscosity and hydration, and can exist as high-molecular-weight polymers.


[image: image] Vitamin D: cutaneous UV activation produces the active form of vitamin D3 from the inactive 7-dehydrocholesterol via the precursor previtamin D3.


[image: image] Androgen receptors in hair/sebaceous glands make these structures sensitive to the androgen surge of puberty.



















Immunology of the skin


The immunological components of skin can be separated into structures, cells and immunogenetics.









Structures


The epidermal barrier is an important example of innate immunity, as most micro-organisms that have contact with the skin do not penetrate it. Equally, the generous blood and lymphatic supplies to the dermis are important channels through which immune cells can pass to or from their sites of action.









Cells






Professional antigen presenting cells


The Langerhans cells (epidermis) and dermal dendritic cells are the outermost sentinels of the cellular immune system (Fig. 1). They are dendritic, bone marrow-derived cells. Langerhans cells are characterized ultrastructurally by a unique cytoplasmic organelle known as the Birbeck granule. Recent work has shown the important role ultraviolet radiation plays in inducing photoimmunosuppression, which is mediated by effects on the skin dendritic cell population.





[image: image]

Fig. 1 Langerhans cell.


The dendritic Langerhans cells form a network in the epidermis. In this section, the Langerhans cells have been stained with a monoclonal antibody to HLA-DR.











T lymphocytes


T cells are defined by expression of the T cell receptor (TCR), the structure of which determines the foreign antigens the T cell will recognize. Consequently, TCR specificity is closely regulated to prevent circulation of T cells strongly recognizing self-proteins. The TCR recognizes the antigen as presented by the major histocompatibility complex (MHC) and this interaction is stabilized by CD8+ (MHC class I) or CD4+ (MHC class II) molecules.


T lymphocyte circulation through normal skin for immunosurveillance is regulated by lymphocyte surface molecules that promote ‘skin homing’, including cutaneous leucocyte antigen (CLA), CCR4, CCR6 and CCR10. Epithelial danger signals induced by infection and inflammation increase cutaneous and endothelial expression of skin homing receptor ligands thereby enhancing the influx of lymphocytes into the cutaneous compartment.


Different types of T cell with differing functions are recognized in the skin, for example:




[image: image] CD4+ function is classified by cytokine production (Fig. 2), which also determines how they regulate class-switching of B cells to IgG (Th1) or IgE (Th2) production.


[image: image] CD8+ cells are capable of cytokine production (Tc1 and Tc2, etc.) and target cell killing mediated by granzyme B and perforin production.


[image: image] NKT (CD4+ or CD8+ or double or nil expressing) cells express a T cell receptor and NK cell surface markers. NKT cells are capable of high levels of cytokine production.








[image: image]

Fig. 2 CD4+ T cell subsets.


The cytokine/function polarization of CD4+ T cells, which was until recently limited to the Th1/Th2 paradigm, has been expanded. Cytokines that are critical to lineage development are indicated in the arrow boxes. Below the cells are the effector or regulatory cytokine repertoires of each cell type (nTreg are contact dependent) and their abbreviated names.











Mast cells


Mast cells are principally known for their ability to degranulate and release histamine and other vasoactive molecules. This is very rapid because the granules are preformed. Degranulation arises in response to cross-linking of the high-affinity IgE receptor. Cross-linking arises when IgE molecules on the surface of the receptors bind the same protein antigen. Mast cells also synthesize a wide range of cytokines, and experimental models support the concept that mast cells play an important role in skin immune responses. Mast cells are normal residents of the dermis, and their circulating counterparts are basophils. Mast cell numbers increase during inflammatory reactions.









Keratinocytes


Keratinocytes synthesize antimicrobial peptides, produce proinflammatory cytokines (especially IL-1) and express immune reactive molecules such as major histocompatibility complex (MHC) class I and II molecules on their surface. They signal to cutaneous dendritic cells and have been shown to be able to induce specific dendritic cell: T cell functional outcomes. For example, keratinocyte production of thymic stromal lymphopoietin (TSLP) induces dendritic cells to drive T cells towards an inflammatory Th2 phenotype.









Eosinophils


Eosinophils are richly packed with potent mediators of inflammation and cytokines important in regulation of Th2-type immune responses.









Complement


Activation of the complement cascade down either the classical or the alternative pathways results in molecules that have powerful effects. These include opsonization, lysis, mast cell degranulation, smooth muscle contraction and chemotaxis for neutrophils and macrophages.












Immunogenetics


The tissue-type antigens of an individual are found in the MHC, located in humans on the human leucocyte antigen (HLA) gene cluster on chromosome 6. The classical HLA genes are HLA-A, B and C (MHC class I) and DP, DQ and DR (MHC class II). The MHC class I complexes (CD8+ restricted) are ubiquitously expressed but MHC class II (CD4+ restricted) is confined to professional antigen presenting cells (including B lymphocytes, Langerhans cells, dermal dendritic cells and macrophages). During inflammation, other cell types such as endothelial cells and keratinocytes can express MHC class II. There are specific HLA genes associated with an increased likelihood of certain diseases, some of which are ‘autoimmune’ in nature (Table 1).


Table 1 Skin disease associations of HLA antigens






	Disease

	HLA antigen

	Relative risk






	Behçet’s disease

	B5

	10






	Dermatitis herpetiformis

	B8DRw3

	15>15






	Pemphigus

	DRw4

	10






	Psoriasis

	B13Dw7Cw6

	41012






	Psoriatic arthropathy

	B27

	10






	Bw38

	9






	Reiter’s disease

	B27

	35

















Hypersensitivity reactions and the skin


Hypersensitivity is the term applied when an adaptive immune response is inappropriate or exaggerated to the degree that tissue damage results. The skin can exhibit all the main types of hypersensitivity response.






Type I (immediate)


Allergen-specific immunoglobulin (Ig) E bound to the surface of mast cells causes degranulation on antigen exposure (as discussed above). The result in the skin is urticaria, although massive histamine release can cause anaphylaxis. The response occurs within minutes, although a delayed component is recognized. Factors other than IgE can cause mast cell degranulation.





[image: image]











Type II (antibody-dependent cytotoxicity)


IgG antibodies directed against an antigen on target skin cells or structures induce cytotoxicity by killer T cells or by complement activation. For example, IgG pemphigus antibodies directed against desmoglein on the keratinocyte surface result in activation of complement, attraction of effector cells and lysis of the keratinocytes. Intraepidermal blisters result.





[image: image]











Type III (immune complex disease)


Immune complexes formed by the combination of antigen and IgG or IgM antibodies in the blood are deposited in the walls of small vessels, often those of the skin. Complement activation, platelet aggregation and the release of lysosomal enzymes from polymorphs cause vascular damage. This leucocytoclastic vasculitis is seen, for example, with systemic lupus erythematosus and dermatomyositis, but also occurs with microbial infections such as infective endocarditis.





[image: image]











Type IV (cell mediated or delayed)


Lymphocytes sensitized by cutaneous dendritic cells in the draining lymph node proliferate and undertake immunosurveillance of the tissues. On re-encounter with their cognate antigen–MHC complex, they become activated and induce inflammation and/or cell killing. From antigen exposure to sensitization takes 7–14 days. However, long-lived memory cells are able to undertake rapid expansion at a subsequent exposure and provide lasting immunity. Allergic contact dermatitis (see p. 34) and the tuberculin reaction to intradermally administered antigen are both forms of type IV reaction. The responses to skin infections such as leprosy or tuberculosis are granulomatous variants of the reaction.





[image: image]







Immunology







[image: image] Skin provides a physical barrier to infection and possesses antimicrobial peptides.


[image: image] Dendritic cells in the skin, including epidermal Langerhans cells, form outposts of the cellular immune system and can present antigens to immunocompetent cells, e.g. T lymphocytes.


[image: image] T cells circulate through normal skin and form part of the skin-associated lymphoid tissue. They are localized by adhesion molecules.


[image: image] Keratinocytes can be immunologically active cells.


[image: image] All four types of hypersensitivity reaction occur in the skin.


[image: image] Genetic factors modulate immunological responses. Certain HLA antigens are associated with increased risk of skin disease, e.g. HLA-DRw4 with pemphigus.


















Web resource


http://www.ncbi.nlm.nih.gov/books/NBK10757/













Molecular genetics and the skin


Recent and rapid advances in genetics have had an impact on our understanding of skin diseases. The Human Genome Project has now mapped all human genes, of which there are about 35 000. Genetics has been found to be more complicated than the original Mendelian concept, and common conditions such as atopy occur as a result of a complex interaction between multiple susceptibility genes and the environment. An average pregnancy carries a 1% risk of a single gene disease and a 0.5% risk of a chromosome disorder, but genetically influenced traits, e.g. atopy, are much more common.






The human chromosomes


The human genome comprises 23 pairs of chromosomes that are numbered by size (Fig. 1). Chromosomes are packets of genes with support proteins in a large complex. The karyotype is an individual’s number of chromosomes plus their sex chromosome constitution, i.e. 46XX for females and 46XY for males. The phenotype is the expression at a biological level of the genotype, e.g. blue eyes or atopy.





[image: image]

Fig. 1 Chromosome 2.


Divided by the centromere into the shorter (p) and the longer (q) arms, showing banding with the Giemsa stain.








Genes and DNA


Common variations in DNA sequence found in a population are called genetic polymorphisms and are inherited and not maintained by recurrent mutation. These polymorphisms may be functional (affect biological processes) or non-functional (‘silent’). A new change or inherited alteration in DNA sequence that causes pathology (disease) is a mutation. Investigation of genetic causation of disease can be undertaken from a population/phenotype level down (genome screen – statistical association of gene sequence alterations in disease versus control group) or gene level up (candidate gene analysis – sequencing genes of interest in families or populations with disease versus control populations).









Molecular methods


DNA sequence variations can be identified by the consequent change in polymerase chain reaction (PCR) amplification product size (Fig. 2), loss or gain of restriction endonuclease cutting, or sequence analysis. In recent years, DNA sequencing has become a high-throughput technology that has led to the concept of ‘whole genome sequencing’ studies of healthy versus controls. As this technique is so powerful, smaller numbers are required.





[image: image]

Fig. 2 Agarose gel electrophoresis, showing migration of DNA after cutting with enzymes, screening for mutations in a keratin gene.




To establish which molecular pathways may be important in disease pathogenesis, gene chip arrays and ‘next generation sequencing’ allow detailed and quantitative analysis of the transcribed genes in a diseased tissue (transcriptome). The transcribed genes are subject to further regulation by RNA degradation, silencing and inhibition. Thus, study of the protein repertoire in the diseased tissue (proteomics) may also be undertaken.


Molecular techniques can be used to:




[image: image] detect small amounts of DNA, e.g. of human papilloma virus within a skin cancer


[image: image] sequence DNA from a ‘candidate’ section of an individual’s chromosome and compare the base sequences with family members similarly affected by a disorder, thus mapping a specific gene polymorphism characteristic for that disease (Table 1)


[image: image] sequence the entire genome of an individual


[image: image] identify the repertoire of genes that have been transcribed as a measure of the protein profile of the cell.





Table 1 Skin conditions or characteristics with definite or probable gene localities on the chromosomes






	Chromosome site

	Disease or characteristic






	1p34

	Porphyria cutanea tarda: enzyme (p. 46)






	2q31

	Ehlers–Danlos syndrome: collagen III (p. 93)






	3p21.3

	Dystrophic epidermolysis bullosa: collagen VII (p. 91)






	4, 4p

	Red hair colour, psoriasis (Psors3 gene)






	6p21.3

	Psoriasis (Psors1 gene: 30% of susceptibility)






	9p21

	Familial malignant melanoma: kinase inhibitor (p. 102)






	9q22.3

	Xeroderma pigmentosum (p. 93)






	9q34

	Tuberous sclerosis: hamartin (p. 92)






	11q12

	Atopy: asthma and rhinitis: IgE response (p. 36)






	12q13

	Epidermolysis bullosa simplex: keratin 5 (p. 91)






	12q23

	Darier’s disease: adenosine triphosphatase (p. 90)






	14q11.2

	Ichthyosis: transglutaminase (p. 90)






	15q11.2

	Oculocutaneous albinism: homologue (p. 74)






	17q11.2, 17q25

	Neurofibromatosis NF1, psoriasis (Psors2)






	17q21.31

	Ehlers–Danlos syndrome: collagen I (p. 93)






	19

	Green/blue eye colour, brown hair colour






	21 trisomy

	Down syndrome (p. 93)






	Xq28

	Incontinentia pigmenti: nuclear factor (NF)-κB modulator (p. 93)






	Xq22.32

	X-linked ichthyosis: steroid sulphatase (p. 90)

















Forms of inheritance


An individual with two different genes (alleles) at a particular locus is heterozygous, and one who has identical alleles is homozygous. Genes borne on chromosomes other than X and Y are autosomal, whereas those on X and Y are sex linked. Factors governing genetic penetrance are unclear.




[image: image] Dominant. Affected individuals (both sexes) are heterozygous for the gene, will have an affected parent (except for new mutations) and have a 50% chance of passing it to their children (Fig. 3).


[image: image] Recessive. An affected individual (of either sex) is homozygous for the gene, and both parents will be carriers and healthy. Consanguinity increases the risk. Recessive disorders are often severe. There is a 25% chance of heterozygotes passing the gene to the next generation.


[image: image] X-linked recessive. Only affects males, as females are healthy carriers.


[image: image] X-linked dominant. Affects males and females, although some disorders, e.g. incontinentia pigmenti, are lethal in males.


[image: image] Mosaicism. In mosaicism, an individual has two or more genetically different cell lines. The somatic (postconceptional) mutation of a single cell in an embryo results in a clone of subtly distinct cells. In the skin, this is revealed by the developmental growth pattern of Blaschko’s lines (Fig. 4). Certain dermatoses, e.g. naevi and incontinentia pigmenti (Fig. 5), follow these lines, resulting in streaky or whorled patterns where the abnormal clone meets normal cells. A dermatomal distribution (Fig. 6) suggests nerve involvement.


[image: image] Imprinting. Imprinting involves the differential switching off of genes according to whether they have come from the father or the mother. It may be caused by methylation of DNA.








[image: image]

Fig. 3 Autosomal dominant and recessive patterns of inheritance.







[image: image]

Fig. 4 Blaschko’s lines represent the growth trends of embryonic tissue, whereas the dermatomes map out areas of skin innervation.







[image: image]

Fig. 5 Incontinentia pigmenti.


Streaks and whorls follow the lines of Blaschko.







[image: image]

Fig. 6 Segmental vitiligo.


Rather than follow Blaschko’s lines, this occurs in a dermatomal distribution, suggesting a relationship with skin innervation.








Inheritance of specific skin disorders


In psoriasis (p. 24) and atopic eczema (p. 36), a family history is common, but the exact mode of inheritance is unclear. Psoriasis may be inherited polygenically or by an autosomal dominant gene with incomplete penetrance. Atopic eczema has recently been shown to be strongly associated with chromosome 1q21 mutations in the gene encoding the epidermal protein, filaggrin. Inheritance patterns in the rarer conditions are often clearer (Table 2). Epidermolysis bullosa simplex and dystrophica (p. 91), the porphyrias (p. 46), the Ehlers–Danlos syndromes (p. 93) and some other conditions may be dominantly or recessively inherited.


Table 2 The inheritance of selected skin disorders






	Inheritance

	Disorder






	Autosomal dominant

	



Darier’s disease (p. 90)


Dysplastic naevus syndrome (p. 103)


Ichthyosis vulgaris (p. 90)


Neurofibromatosis NF1 (p. 92)


Palmoplantar keratoderma (p. 90)


Peutz–Jeghers syndrome (p. 75)


Tuberous sclerosis (p. 92)












	Autosomal recessive

	



Acrodermatitis enteropathica (p. 85)


Non-bullous ichthyosiform erythroderma (p. 90)


Phenylketonuria (p. 84)


Pseudoxanthoma elasticum (p. 93)


Xeroderma pigmentosum (p. 93)












	X-linked recessive

	X-linked ichthyosis (p. 90)






	X-linked

	Incontinentia pigmenti (p. 93)







Some dermatoses are associated with polymorphisms in the human leucocyte antigen (HLA) complex on chromosome 6 (p. 11). These tend to show polygenic inheritance and an association with autoimmunity.












Gene therapy


DNA-based prenatal diagnosis is possible in several genodermatoses (p. 91). Although recessive disorders in which there is a single gene defect offer scope for genetic treatment and gene therapy, which has been shown to be possible in epidermolysis bullosa, this remains a highly complicated and expensive process with potentially severe complications including haematological malignancy.





Molecular genetics and the skin







[image: image] The human genome of 23 chromosomes (karyotype 46XY or 46XX) contains 35 000 genes, all of which have been mapped. Additionally, mitochondria encode 37 genes for oxidative enzymes.


[image: image] DNA segments can be amplified by PCR and demonstrated by gel electrophoresis.


[image: image] Whole genome sequencing and microarray technology have advanced the molecular approach to studying disease pathogenesis.


[image: image] Dominant, recessive and X-linked inheritances are seen, but heredity is still unclear in several disorders.


[image: image] A dermatosis caused by mosaicism, due to a mutation producing more than one cell line, may appear in Blaschko’s lines.


[image: image] Gene therapy should be possible for some recessive single gene disorders.















Web resource


http://www.geneskin.org













Terminology of skin lesions


Dermatology has a vocabulary that is quite distinct from that of other medical specialties and without which it is impossible to describe skin disorders. A lesion is a general term for an area of disease, usually small. An eruption (or rash) is a more widespread skin involvement, normally composed of several lesions, which may be the primary pathology (e.g. papules, vesicles or pustules) or due to secondary factors such as scratching or infection (e.g. crusting, lichenification or ulceration). Below is a selection of other commonly encountered dermatological terms.






Macule


A macule is a localized area of colour or textural change in the skin. Macules can be hypopigmented, as in vitiligo; pigmented, as in a freckle (a); or erythematous, as in a capillary haemangioma (b).





[image: image]











Papule


A papule is a small solid elevation of the skin, generally defined as less than 5 mm in diameter. Papules may be flat topped, as in lichen planus; dome shaped, as in xanthomas; or spicular if related to hair follicles.





[image: image]











Nodule


Similar to a papule but larger (i.e. greater than 5 mm in diameter), nodules can involve any layer of the skin and can be oedematous or solid. Examples include a dermatofibroma (below) and secondary deposits.





[image: image]











Bulla


A bulla is similar to a vesicle but larger: greater than 5 mm in diameter. The blisters of bullous pemphigoid (see figure; a) and pemphigus vulgaris (p. 78) are examples.









Vesicle


A vesicle is a small blister (less than 5 mm in diameter) consisting of clear fluid accumulated within or below the epidermis. Vesicles may be grouped as in dermatitis herpetiformis (subepidermal). Intraepidermal vesicles are shown in the figure (b).





[image: image]







Glossary of other dermatological terms







[image: image] Abscess: A localized collection of pus formed by necrosis of tissue.


[image: image] Alopecia: Absence of hair from a normally hairy area.


[image: image] Atrophy: Loss of epidermis, dermis or both. Atrophic skin is thin, translucent and wrinkled with easily visible blood vessels.


[image: image] Burrow: A tunnel in the skin caused by a parasite, particularly the acarus of scabies.


[image: image] Callus: Local hyperplasia of the horny layer, often of the palm or sole, due to pressure.


[image: image] Carbuncle: A collection of boils (furuncles) causing necrosis in the skin and subcutaneous tissues.


[image: image] Crust: Dried exudate (normally serum, blood or pus) on the skin surface.


[image: image] Ecchymosis: A macular red or purple haemorrhage, more than 2 mm in diameter, in the skin or mucous membrane.


[image: image] Erosion: A superficial break in the epidermis, not extending into the dermis, which heals without scarring.


[image: image] Erythema: Redness of the skin due to vascular dilatation.


[image: image] Excoriation: A superficial abrasion, often linear, which results from scratching.


[image: image] Fissure: A linear split in the epidermis, often just extending into the dermis.


[image: image] Cellulitis: A purulent inflammation of the skin and subcutaneous tissue.


[image: image] Folliculitis: An inflammation of the hair follicles.


[image: image] Comedo: A plug of sebum and keratin in the dilated orifice of a pilosebaceous gland.


[image: image] Freckle: A macular area in which there is increased pigment formation by melanocytes.















Pustule



A pustule is a visible collection of free pus in a blister. Pustules may indicate infection (e.g. a furuncle), but not always, as pustules seen in psoriasis, for example, are not infected.





[image: image]











Cyst


A cyst is a nodule consisting of an epithelial-lined cavity filled with fluid or semisolid material. An epidermal (‘sebaceous’) cyst is shown below.





[image: image]











Wheal


A wheal is a transitory, compressible papule or plaque of dermal oedema, red or white in colour and usually signifying urticaria.





[image: image]











Plaque


A plaque is a palpable, plateau-like elevation of skin, usually more than 2 cm in diameter. Plaques are rarely more than 5 mm in height and can be considered as extended papules. Certain lesions of psoriasis (below) and mycosis fungoides are good examples.





[image: image]











Scale


A scale is an accumulation of thickened, horny layer keratin in the form of readily detached fragments. Scales usually indicate inflammatory change and thickening of the epidermis. They may be fine, as in ‘pityriasis’; white and silvery, as in psoriasis (below); or large and fish-like, as seen in ichthyosis.





[image: image]











Ulcer


An ulcer is a circumscribed area of skin loss extending through the epidermis into the dermis. Ulcers are usually the result of impairment of the vascular or nutrient supply to the skin, e.g. as a result of peripheral arterial disease.





[image: image]







Glossary of other dermatological terms







[image: image] Furuncle: A pyogenic infection localized in a hair follicle.


[image: image] Hirsuties: Excessive male pattern hair growth.


[image: image] Hypertrichosis: Excessive hair growth in a non-androgenic pattern.


[image: image] Keloid: An elevated and progressive scar not showing regression.


[image: image] Keratosis: A horn-like thickening of the skin.


[image: image] Lichenification: Chronic thickening of the skin with increased skin markings, as a result of rubbing or scratching.


[image: image] Milium: A small white cyst containing keratin.


[image: image] Papilloma: A nipple-like projection from the skin surface.


[image: image] Petechia: A haemorrhagic punctuate spot measuring 1–2 mm in diameter.


[image: image] Poikiloderma: A combination of hyperpigmentation, telangiectasia and atrophy seen together in a dermatosis.


[image: image] Purpura: Extravasation of blood resulting in red discoloration of the skin or mucous membranes.


[image: image] Scar: The replacement of normal tissue by fibrous connective tissue at the site of an injury.


[image: image] Stria: An atrophic linear band in the skin – white, pink or purple in colour. The result of connective tissue changes.


[image: image] Telangiectasia: Dilated dermal blood vessels giving rise to a visible lesion.















Web resource


http://dermnetnz.org/terminology.html













Taking a history


The truism that ‘there is no substitute for a good history’ is just as applicable in dermatology as in any other branch of medicine. The time needed to take a history depends on the complaint. For example, the history in a patient with hand warts can usually be completed quickly, but more time and detailed questioning are required for the patient with generalized itching.


History taking in dermatology can be divided into five basic investigations: the presenting complaint, past medical history, social and occupational history, family history, and drug history.






Presenting complaint


Before any diagnosis, it is essential to find out when, where and how the problem started, what the initial lesions looked like and how they evolved and extended. Symptoms, particularly itching, the prime dermatological complaint, must be recorded along with any aggravating or exacerbating factors, such as sunlight. It is useful to gauge the effect of the eruption on the patient’s ability to perform everyday tasks. For chronic conditions, it is helpful to assess the effect on the patient’s quality of life and mental wellbeing. Specific scoring systems can record these effects, e.g. the Dermatology Life Quality Index (DLQI).





Case history 1


An 18-year-old male bank clerk developed a scaly erythematous plaque on the left elbow (Fig. 1) 6 months before presentation. It spread to involve the other elbow and both knees, but was not itchy. He developed scaliness in the scalp and nail dystrophy. His mother once had a similar rash.





[image: image]

Fig. 1 Psoriatic plaque on elbow.




Diagnosis: psoriasis (p. 28).












Past medical history


Patients must be asked about any previous skin disease or atopic symptoms, such as hay fever, asthma or childhood eczema. Internal medical disorders may be relevant; these can involve the skin directly or may be associated with certain skin diseases. Prescribed or self-administered drugs may also cause an eruption. Dietary history is occasionally important, e.g. in some patients with atopic eczema (p. 36), but diet is often erroneously blamed for skin disease.





Case history 2


A 29-year-old woman was referred from the department of respiratory medicine where she had recently been diagnosed as having pulmonary sarcoidosis. Three weeks previously, she had developed tender, warm erythematous nodules (Fig. 2) on the shins. She was on no medication. An incisional biopsy confirmed the clinical impression.
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