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Preface to the Seventh Edition

not intended to provide details of research in the basic 
sciences.

For this edition, every chapter has been updated, and
several have been completely rewritten. There are several
new contributors, and a new chapter on AIDS and the skin
is a reflection of the impact this disease has had in recent
years. We would like to acknowledge our indebtedness to
contributors to earlier editions, who have generously
allowed some of their original material to be retained for
the present edition.

We are also very grateful to all those colleagues who
have donated colour photographs, and the origin of these
is given in the legend to each figure. Where no acknow-
ledgement is given the figures have been provided by the
authors of that chapter.

Our wives and families deserve our thanks for their 
forbearance and support over many years.

We should also like to thank the staff of Blackwell
Publishing for their efforts throughout the production of
this edition, in particular Rupal Malde, Nick Morgan,
Katrina Chandler and Stuart Taylor. We are once again
extremely grateful to Caroline Sheard for her excellent
index. Her index for the sixth edition deservedly won the
Wheatley Prize (1998). Our heartfelt thanks also go to the
team of copy editors and proof readers who, in decipher-
ing and analysing reams of verbiage, are the ultimate
refiners of these four volumes.

D.A. Burns
S.M. Breathnach

N.H. Cox
C.E.M. Griffiths

Over thirty years have passed since the first edition of
Textbook of Dermatology was published under the leader-
ship of Arthur Rook, Darrell Wilkinson and John Ebling.

Arthur Rook, a wise clinician with an encyclopaedic
knowledge of medical literature, and a man of great lin-
guistic talent and enormous energy, died in 1991 (see
Preface to the fifth edition).

John Ebling, who continued as an editor to the fifth 
edition, died in 1992. He occupied a unique position in
British dermatology, as a full-time Professor of Zoology, a
distinguished research worker and a man of enormous
erudition and editorial skills. His breadth of knowledge
covered the whole of biology and we owe him a great debt
for his tremendous and untiring work over 25 years on
this textbook.

The fifth edition, published in 1992, was edited by
Champion, Burton and Ebling, with invaluable advice
from Darrell Wilkinson. Bob Champion and John Burton
continued to lead the editorial team into the sixth edition,
published in 1998, and we are indebted to them for their
expertise and dedicated hard work for many years.

For this seventh edition, Tony Burns and Stephen
Breathnach have been joined by two new editors, Neil Cox
and Christopher Griffiths. As always, we would all like to
express our gratitude to the three original editors who laid
the foundations and provided a framework upon which
this book has developed through subsequent editions.

Our aim is to continue to provide a comprehensive 
reference guide to all recognized dermatological diseases,
and to encourage understanding and development of 
scientific aspects of dermatology, although the book is 
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Preface to the First Edition

The effectiveness of any physician in practice must 
ultimately depend on his ability to make an accurate clin-
ical diagnosis. Clinical descriptions are detailed and dif-
ferential diagnosis is fully discussed. Histopathology is
here considered mainly as an aid to diagnosis but refer-
ences to fuller accounts are provided.

The approach to treatment is critical but practical. Many
empirical measures are of proven value and should not 
be abandoned merely because their efficacy cannot yet be
scientifically explained. However, many familiar remed-
ies old and new have been omitted either because prop-
erly controlled clinical trials have shown them to be of no
value or because they have been supplanted by more
effective and safer preparations.

There are over nine hundred photographs but no
attempt has been made to provide an illustration of every
disease. To have done so would have increased the bulk
and price of the book without increasing proportionately
its practical value. The conditions selected for illustrations
are those in which a photograph significantly enhances
the verbal description. There are a few conditions we
wished to illustrate, but of which we could not obtain
unpublished photographs of satisfactory quality.

The lists of references have been selected to provide a
guide to the literature. Important articles now of largely
historical interest have usually been omitted, except
where a knowledge of the history of a disease simplifies
the understanding of present concepts and terminology.
Books and articles provided with a substantial biblio-
graphy are marked with an asterisk.

Many of the chapters have been read and criticized by
several members of the team and by other colleagues.
Professor Wilson Jones, Dr R.S. Wells and Dr W.E. Parish
have given valuable assistance with histopathological,
genetic and immunological problems respectively. Many
advisers, whose services are acknowledged in the follow-
ing pages, have helped us with individual chapters. Any
errors which have not been eliminated are, however, the
responsibility of the editors and authors.

The editors hope that this book will prove of value to 
all those who are interested in the skin either as physicians
or as research workers. They will welcome readers’ critic-
isms and suggestions which may help them to make the
second edition the book they hope to produce.

No comprehensive reference book on dermatology has
been published in the English language for ten years and
none in England for over a quarter of a century. The recent
literature of dermatology is rich in shorter texts and in
specialist monographs but the English-speaking derma-
tologist has long felt the need for a substantial text for 
regular reference and as a guide to the immense mono-
graphic and periodical literature. The editors have there-
fore planned the present volume primarily for the
dermatologist in practice or in training, but have also con-
sidered the requirements of the specialist in other fields of
medicine and of the many research workers interested in
the skin in relation to toxicology or cosmetic science.

An attempt has been made throughout the book to integ-
rate our growing knowledge of the biology of skin and of
fundamental pathological processes with practical clinical
problems. Often the gap is still very wide but the trends of
basic research at least indicate how it may eventually be
bridged. In a clinical textbook the space devoted to the
basic sciences must necessarily be restricted but a special
effort has been made to ensure that the short accounts
which open many chapters are easily understood by the
physician whose interests and experience are exclusively
clinical.

For the benefit of the student we have encouraged our
contributors to make each chapter readable as an independ-
ent entity, and have accepted that this must involve the
repetition of some material.

The classification employed is conventional and prag-
matic. Until our knowledge of the mechanisms of disease
is more profound no truly scientific classification is pos-
sible. In so many clinical syndromes multiple aetiological
factors are implicated. To emphasize one at the expense 
of others is often misleading. Most diseases are to some
extent influenced by genetic factors and a large proportion
of common skin reactions are modified by the emotional
state of the patient. Our knowledge is in no way advanced
by classifying hundreds of diseases as genodermatoses
and dozens as psychosomatic.

The true prevalence of a disease may throw light on its
aetiology but reported incidence figures are often unreli-
able and incorrectly interpreted. The scientific approach
to the evaluation of racial and environmental factors has
therefore been considered in some detail.
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What is dermatology?

Dermatology is defined in the New Oxford Dictionary of
English as ‘The branch of medicine concerned with the
diagnosis and treatment of skin disorders’ [1]. However,
dermatologists do not confine themselves merely to a
study of intrinsic disorders of the skin, but must also
study internal medicine and the many environmental 
and occupational factors that so frequently cause skin
problems.

A plethora of external factors, including numerous
chemicals, can adversely affect the skin in some circum-
stances. The clinical dermatologist must be knowledge-
able about these potential hazards, and this will often
require a detailed study of the multiplicity of chemicals,
plants, animals, parasites, microorganisms, radiation, 
climatic conditions, etc., to which the skin is exposed. In
many cases, the dermatologist will need to obtain exact
details of what is involved in the patient’s occupation and
hobbies, and many dermatologists build up a consider-
able knowledge of the different jobs involved in their local
industries.

The dermatologist must also have a good knowledge of
internal medicine, as most systemic diseases can occasion-
ally affect the skin, either directly or as a result of a com-
plication of the disease or its treatment. Drugs taken by
the patient have to be considered by the dermatologist,
because the unwanted effects of many drugs include
provocation of rashes. This applies not only to prescribed
medication, but also to over-the-counter and ‘comple-
mentary’ remedies.

A dermatologist must also pay attention to the psyche,
as psychological factors play an important part in derma-
tology. The skin is of major importance in our ‘body
image’, and the fact that skin diseases are often regarded
with revulsion by the general population adds to the dis-
tress they cause, so that the psychological disturbance
induced by skin problems may be out of all proportion to

their ‘medical’ significance. Sometimes, these psycho-
logical problems are exacerbated by the reactions of the
patient’s relatives, friends or colleagues, and in other
cases they are partly accounted for by feelings of guilt or
despondency, induced by the belief that skin diseases 
are due to ‘uncleanliness’ of some kind (with or without
sexual overtones). In recent years, there has been increas-
ing awareness of the impact of skin diseases on social and
leisure activities, work and sexual relationships, and
questionnaires such as the Dermatology Life Quality
Index (DLQI) have been employed to measure the impair-
ment of quality of life (see Chapter 71). In addition, skin
diseases not only cause stress or depression, but psycho-
logical stress from another cause can exacerbate, or even
be involved in causation of, some skin diseases.

Whatever the complexity of these psychological
nuances, the dermatologist must be aware of their exist-
ence and try to deal with them accordingly. As described
later (Chapter 61), some patients have ‘skin problems’ that
are imagined or self-inflicted, and the presentation to the
dermatologist seems to be a ‘cry for help’ with marital or
other social problems. In other cases, the dermatological
consultation may be a manifestation of an underlying psy-
chological disease such as depression or schizophrenia.

reference

1 Pearsall J, ed. The New Oxford Dictionary of English. Oxford: Oxford Univer-
sity Press, 1998.

The evolution of dermatology

Skin diseases predate written records, and many of the
earliest medical writings deal with dermatological sub-
jects. The history of dermatology is too large a subject to 
be covered in this book, although a selected historical 
bibliography is given at the end of this chapter. The devel-
opment of modern dermatology is briefly outlined below.

Chapter 1

Introduction and Historical
Bibliography
D.A. Burns & N.H. Cox

What is dermatology?, 1.1
The evolution of dermatology, 1.1

The dermatologist’s work, 1.3 Selected historical bibliography, 1.5

1.1



1.2 Chapter 1: Introduction and Historical Bibliography

Dermatology evolved as a branch of internal medicine
during the 19th century. Previously, many diseases of the
skin had fallen within the province of the quack or the 
surgeon, and indeed many of the older surgical textbooks
devote much attention to the treatment of skin disease.
The physicians of that time were little concerned with 
the skin, apart from the eruptions of the acute infectious
fevers. In the early 18th century, individuals such as
Daniel Turner advocated use of preparations applied to
the skin as treatment for internal diseases. During the 
last decades of the 18th century, however, many of the
great physicians began to record their observations on 
the diseases of the skin, and this continued throughout the
19th century. Towards the end of that century, skin dis-
eases, particularly the chronic infections such as syphilis
and tuberculosis, formed a significant part of the general
physician’s practice, and by the beginning of the 20th cen-
tury some physicians were beginning to specialize in der-
matology. This trend towards increasing specialization
has continued ever since.

In the first half of the 20th century, dermatology was
slow to develop along scientific lines. The emphasis was
very much on the clinical description, naming and classi-
fication of the numerous skin disorders, and this led to a
profusion of synonyms, which are daunting to those
attempting to get to grips with dermatological nomenclat-
ure. Only empirical treatment was available, and it was
often ineffective, messy and malodorous. Dermatology
certainly lagged behind some of the other medical spe-
cialties in its understanding of basic disease processes. 

In retrospect, this seems to have been due to two main 
factors. The first was that most skin diseases could be
identified by external examination alone, and therefore
seemed to need no further investigation. The second and
perhaps more important factor was that most skin dis-
eases could not be investigated by the relatively crude
tests that were available at that time. It was only when
skin biopsy became a standard technique, with the
plethora of pathological knowledge that followed, that an
understanding of the pathogenesis of many skin diseases
began to emerge.

In the second half of the 20th century, there was an
explosion of dermatological knowledge, mainly as a result
of the introduction of sophisticated research techniques
which not only led to a better knowledge of the patho-
genesis and treatment of skin disorders, but also facilit-
ated the development of more targeted treatments. More
recently, the techniques of molecular biology have also
been applied (Chapter 8), leading to, amongst other things,
important developments in genetics and the understand-
ing of mechanisms underlying cancer. As a result, increas-
ing numbers of non-medical scientists are studying the
skin, and its accessibility, which paradoxically inhibited
investigation in the first half of the 20th century, is now of
course very helpful to the research worker.

Dermatological treatment patterns have changed over
the last 50 years, and will no doubt continue to do so.
Recent advances in treatment include topical immuno-
suppressants, immune response modifiers and biological
therapies for psoriasis. Further sophistication in treatment

Fig. 1.1 The title page and facing plate
from the 6th edition (1824) of Thomas
Bateman’s Practical Synopsis of Cutaneous
Diseases, According to the Arrangement of 
Dr Willan. The plate shows the eight 
orders of cutaneous eruption in Willan’s
classification.



should parallel increasing knowledge of the roles of
inflammatory mediators in disease. Some older treatment
modalities, such as radiotherapy, are used much less.

Dermatology is thus changing at an ever-accelerating
pace, both in the amount of scientific knowledge and
treatments available, and with regard to disease patterns
and patients’ expectations. Increasing specialization within
dermatology is becoming more common, with the expan-
sion of expertise in dermatological surgery, laser ther-
apy, chemosurgery, photobiology, contact allergy, genetic
counselling, histopathology, etc. Certainly, dermatolog-
ists can no longer be regarded only as general physicians
with an interest in the skin, although some training in
internal medicine is still regarded as desirable in most
countries. In the UK, trainee dermatologists are expected
to have completed a minimum of 2 years of general pro-
fessional training and to have passed a postgraduate
examination in general medicine (Membership of the
Royal College of Physicians, MRCP) before they can start
their specialist training in dermatology. The specialist
training entails 4 years in an approved training post, with
an annual assessment of progress, on satisfactory com-
pletion of which the trainee is awarded a Certificate of
Completion of Specialist Training (CCST).

It seems possible that the days of the generalist derma-
tologist are numbered. Future dermatologists will per-
haps regard themselves as dermatological physicians,
surgeons or researchers and train accordingly. The future
cannot be predicted, but it seems certain that with the
increasing sophistication of populations throughout the
world, the demand for dermatological expertise is likely
to increase.

The dermatologist’s work

There are probably at least 2000 different skin conditions
that might present to the dermatologist, and most derma-
tologists treat patients of all ages, from the neonate to the
very old.

The dermatologist’s work 1.3

Fig. 1.2 Impetigo contagiosa, from the Portfolio of Dermochromes
by Professor Jacobi (1903). The English adaptation of the text was
performed by J.J. Pringle of the Middlesex Hospital. The majority 
of the illustrations were of models in the Breslau Clinic.

Fig. 1.3 Argyria, from Radcliffe Crocker’s Atlas of Diseases of the 
Skin. Henry Radcliffe Crocker (1845–1909), physician to the skin
department of University College Hospital, London, made a number
of important contributions to clinical dermatology, and was also 
a pioneer in skin microscopy and the therapeutic use of radium. 
His textbook Diseases of the Skin and the Atlas of Diseases of the Skin
contributed to his reputation as one of the leading dermatologists 
of his day.
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The conditions seen vary enormously in severity. They
range from cosmetic problems, such as dry skin or wrin-
kles, through a huge variety of acute or chronic diseases,
which may be disfiguring, itchy or painful, but are rarely
fatal, to life-threatening conditions, which, if untreated,
may prove fatal within days (e.g. toxic epidermal necro-
lysis), weeks (e.g. pemphigus), months (e.g. malignant
melanoma) or years (e.g. cutaneous lymphoma). In the
UK, about 70% of consultations for dermatological prob-
lems are related to skin cancer, acne, psoriasis, viral warts
and other infections, benign tumours, leg ulcers and vari-
ous forms of dermatitis [1].

Obviously, the pattern of disease varies from one 
country to another, and even in the same city the work of
dermatologists will differ, depending on their particular
interests and expertise and on the social mix of their
patients. Involvement with cosmetic procedures, in par-
ticular, varies according to the constraints of the health
care system in which the dermatologist works.

Space precludes any detailed consideration of the work
of dermatologists throughout the world, but in the British

system patients are normally first seen by a primary care
physician (general practitioner, GP) who refers the patient
to the hospital consultant if he or she thinks it necessary or
advisable. It has been estimated that around one in seven
primary care consultations relates to a dermatological
problem [2]. In a semirural practice in Cornwall, England,
21% of patients seen in a 5-year period by one GP had 
a dermatological diagnosis [3], and the most common 
skin diseases seen were viral warts, eczema and benign
tumours. In another survey of GPs in the Bristol area of the
UK, 47% of those replying to a questionnaire managed
nearly all skin problems themselves in primary care [4].
The hospital dermatology services are provided by con-
sultant dermatologists and their supporting staff. In the
UK at present, each consultant is responsible for a popula-
tion of around 200 000 persons, although the British Asso-
ciation of Dermatologists recommends a ratio of one 
consultant per 85–100 000 to cope with the need for special-
ist advice. About 12.5 people/1000 population are referred
to a hospital dermatology department annually [1].

Other countries have different systems and services. 
In the USA, there is a ratio of 3.3 dermatologists for every
100 000 persons, although there is considerable interstate
and intrastate variation in this ratio [5]. For example, it 
is 1/100 000 in Alaska and 3.9/100 000 in California, and
within California varies from 1.26/100 000 in Fresno to
7.66/100 000 in San Francisco. There is continuing con-
cern about provision of an adequate number of trained
dermatologists to satisfy increasing demand, and that 
an increase in the number of dermatologists specializing
in surgical and cosmetic procedures might lead to a short-
age of those dealing with ‘medical’ dermatology patients
[5–8]. It is also important that planning should take
account of the high proportion of women in dermatology,
and of the changing roles of nursing staff [9]. There are, 
of course, other countries from which dermatologists are
conspicuously absent.

Many skin diseases, for example warts, acne vulgaris 
or psoriasis, can be quickly diagnosed by their clinical 
features, and need little or no further investigation. At the
other extreme, there are some patientsafor example, those
with lymphomaawho need detailed and time-consuming
investigations both to confirm the diagnosis and as a basis
for treatment.

The most common investigations performed in a 
dermatology clinic, other than simple blood tests or swabs
for microbiology, are skin biopsies. Other investigations
include the extraction and identification of scabies mites,
the microscopic examination of hairs, patch testing and
photo-patch testing (Chapter 20). In occasional cases, spe-
cial procedures may be needed, such as the examination
of pets for animal parasites, or a visit to the patient’s work-
place or home to search for possible allergens.

The management of this infinite variety of skin dis-
orders ranges from simple reassurance and explanation

Fig. 1.4 Lupus vulgaris with epithelioma, from Crocker’s Atlas.



through the gamut of topical and systemic remedies, to
the performance or supervision of numerous physical
procedures such as ultraviolet irradiation, photochemo-
therapy, curettage and cautery, surgical excision and laser
treatment. Some dermatologists will also undertake com-
plicated and specialized techniques such as prenatal
investigation and Mohs micrographic surgery, which may
require close collaboration with other specialists, and
newer techniques such as photodynamic therapy are
finding a niche in the dermatologist’s armamentarium.

In addition to this clinical workload in the hospital, UK
dermatologists also sometimes undertake ‘domiciliary’
visits to assess and treat at home patients who for one 
reason or another cannot attend hospital. All consultant
dermatologists in the UK are also involved in adminis-
trative and managerial work, audit and continuing med-
ical education. All dermatologists, and not just those 
few employed by a university, are involved in teaching,
whether of nurses, undergraduate medical students, GPs
or trainee dermatologists, and a surprising number of

National Health Service consultants (i.e. ‘non-academics’)
manage to undertake other commitments such as writing
and research.
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The evolutionary sources of the skin
components [1–5]

All organisms have an outer layer that delimits the body
and separates it from the environment. Its main functions
include protection of the animal against physical damage,
including that from radiation, defence against biological
invasion, the regulation of the inward and outward pas-
sage of materials, and the receipt and transmission of 
signals to other organisms.

Dermatologists may consider matters relating to other
animals unimportant, but an appreciation that many of
the structures and much of the biochemistry of skin has 
an evolutionary history that antedates the origin of the
vertebrates not only gives perspective to the human con-
dition but also may provide clues to its understanding
and models for its investigation.

Although the anatomy of skin differs greatly between
animal classes and shows considerable variety in relation
to the exigencies of lifestyle even within groups, it is nev-
ertheless possible to recognize various long-standing ele-
ments. Structural materials, such as cross-linked proteins
similar to collagen, are found in the most primitive ani-
mals. For example, supporting structures of aromatically
cross-linked proteins associated with polysaccharides are
found in coelenterate polyps, and the cuticles of parasitic
worms such as Ascaris are composed of collagen proteins
linked by disulphide bonds. Among the vertebrates, 
keratin first seems to have occurred in the lips and in the
breeding tubercles of some fish, but similar materials are
found in invertebrates.

Glands and pigment cells have an equally long history.
The simplest glands are the unicellular goblet cells, which

secrete mucus in coelenterates and fish alike. Multicellular
glands of various degrees of complexity are ubiquitous.

Melanins, which are pigments produced by the oxida-
tion of tyrosine, are equally widespread and are found, for
example, in worms, molluscs, arthropods and echinoderms,
as well as throughout the vertebrates.

The questions of most interest in dermatology concern
the skin changes, including loss of long hair on the body,
which have occurred in hominid evolution. However, the
appreciation that the biochemical machinery of human
skin was established much earlier makes it relevant first 
to review briefly the integument in the more primitive
forms of life.
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The epidermis and the dermis and 
their derivatives

Invertebrates

Life began in the sea, just as the human fetus develops
bathed in the amniotic fluid. Among the simplest and
most archaic animals are the coelenterates, namely the
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corals, jellyfish and their allies. Such forms have only two
layers of cells: an ectoderm in contact with the aquatic
environment and an endoderm lining the gut cavity. The
ectoderm may, nevertheless, contain gland cells, stinging
cells, pigment cells and sensory cells, and its outer surface
may bear microvilli, suggesting an absorptive function
[1]. Microvilli are similarly found on the outside of the
integument of flukes and tapeworms, which are internal
parasites [2,3], and on the amniotic border of periderm of
the human embryo.

Marine worms and their relatives in fresh water and on
land have a thick cuticle outside their epidermis [4,5].
Arthropods, animals with jointed limbs of which crus-
tacea and insects are examples, have a tough exoskeleton,
which has helped some of their forms to colonize land. In
crabs and lobsters this cuticle is hardened by the inclusion
of calcareous material. Insect cuticle is composed of chitin,
a polysaccharide containing amino groups, and protein,
which may be tanned or otherwise cross-linked to form 
a hard natural plastic [6,7]. A coat of wax prevents desic-
cation of the animals. An obvious disadvantage of the
exoskeleton is that growth can only occur if it is periodic-
ally shed, a procedure that leaves its owner vulnerable to
predation or other damage [8].

One interesting feature of annelid worms is that they
bear stiff bristles or chaetae, made of a keratin-like mater-
ial with properties similar to that of human hair. Although
of epidermal origin, chaetae are not composed of aggreg-
ated cells produced by an active matrix. Lateral cells may
add substance or provide tanning agents, but the bulk of
each chaeta is secreted by only a single basal cell [9,10].

Vertebrates

Origins and trends

A continuous evolutionary narrative starts with the 
vertebratesaanimals with a backbone, which is preceded
in embryonic development by an elastic rod known as a
notochord. The simplest known chordates, which have
only notochords and no vertebral column, are the plank-
tonic larvae of sea squirts and a small, bottom-living
marine animal known as the lancelet or Amphioxus.

Amphioxus has no more than a single layer of epidermal
cells, but this is attached to a basal lamina below which is a
cutis made up of a jelly-like zone sandwiched between
two layers of collagen [11]. This appears to be a simple
version, perhaps the forerunner, of the thick dermis that
gives support and instruction to the complex epidermis
and its elaborate derivatives, scale, feather and fur, in the
various vertebrate classes, fish, amphibia, reptiles, birds
and mammals.

In all vertebrates, the skin is characterized by an outer
stratified epidermis and an underlying dermis, also known
as the corium or cutis. The epidermis consists of closely

packed cells, which are renewed from the basal layer and
which constitute a barrier. The dermis is a connective 
tissue of mesodermal origin and is made up mainly of
extracellular ground substance and collagen fibres manu-
factured by scattered cells.

The evolution of the vertebrates and their successful
colonization of land are associated with a variety of struc-
tures, such as glands, scales, feathers and hair, as well as
horns, claws and nails. Some of these, notably the scales of
fish, are derived from the dermis or have substantial der-
mal components. Most, however, are epidermal, although
their formation is orchestrated by interactions with the
dermis.

Fish [12–14]

With few exceptions, such as eels and some catfish, fish
have scales of one type or another. Sharks have placoid
scales or denticles, which project from the skin. It is their
presence that gives shark leather, or shagreen, its char-
acteristic rough feel. In essence, the placoid scale has 
the same structure as a mammalian tooth, of which it is
regarded as a forerunner (Fig. 2.1). Its bulk is formed by 
a cone of dentine, of dermal origin, which during its 
formation becomes capped with enamel deposited by an
epidermal enamel organ.

Bony fish have elasmoid scales, consisting of plates of
collagen with superficial mineralization. There are two
main types. The more primitive cycloid scales found, for
example, in the cod and the carp, are thin, large, round or
oval, and have smooth, free edges, which overlap and
show growth rings (Fig. 2.2). Ctenoid scales, found in
perches and sunfishes, differ in having stiff spines on their
posterior borders. All elasmoid scales remain covered by a
thin layer of dermis and epidermis.

Enamel

Dentine

Pulp

Epidermis
Dermal
melanophores

Dermis

Fig. 2.1 Placoid scale of a shark.


