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Preface to third edition

Progress in the field of medical genetics over the last 4 years has continued to
accelerate, with molecular genetics and gene mapping now producing a major
impact for genetic prediction of most serious mendelian disorders. This has
necessitated major changes in most parts of the book, although the size has been
kept within limits by rigorous pruning of material that is becoming outdated.

Other branches of the subject are also developing rapidly, including the broad
area of congenital malformation syndromes and dysmorphology, to which a specific
chapter is now devoted. Perhaps the most important change, however, lies in the
rapidly growing awareness of the importance of medical genetics and genetic
counselling by those in other fields of medicine, as well as by the public at large.
Genetics is now appreciated as being essential to medicine and as providing the
focus for many of the most important advances that are affecting the management
of patients and their families.

Again, thanks are due to the many colleagues in Cardiff and elsewhere who have
made suggestions and corrections; may I encourage them to keep on doing so.
Particular thanks are due to Drs Alan Fryer, Helen Hughes and Oliver Quarrell,
who kindly checked the proofs and to Selwyn Roberts who kindly supplied the
cytogenetic preparations.

I am also grateful to Mrs Gill Gulliford for helping with the revision and to the
staff of John Wright and Butterworths for the smooth production and tolerance in
allowing late changes.

Peter S. Harper



Preface to second edition

The rapid advances during the past 3 years, together with the encouraging
reception given to the first edition of this book by both colleagues and reviewers,
has encouraged me to produce this second edition. The detailed material in the
second half of the book has been extensively revised and updated, as have the
earlier chapters on prenatal diagnosis and chromosomal disorders. 1 have,
however, resisted the temptation to alter greatly the more gencral parts of the
book, since they appear to be as valid today as when they were written; in this way |
hope that the book will remain enjoyable to read, as well as useful to consult.

Some readers may question the need at this stage for a new separate chapter on
recombinant DNA techniques, but I am in no doubt that this field will rapidly
become as integral to genetic counselling and the practice of clinical genetics as are
cytogenetic methods today.

Many friends and colleagues kindly responded to the request made in the first
edition for corrections and suggestions, and I hope that this valuable ‘feedback’ will
continue. Particular help in revising chapters came from Drs Valerie Cowie,
Selwyn Roberts, Mary Vowles, Robin Winter and lan Young.

Continuing thanks are due to all my Cardiff colleagues for their advice and
support, and in particular to Mrs Gill Gulliford for organizing and typing the
revision, as well as to John Wright & Sons for their patience and their personal
interest in the work.

PSH



Preface to first edition

During the period of almost 10 years in which I have been running a medical
genetics clinic and service, many people have asked me to recommend a simple
book to help them in giving genetic counselling. Most of these have been fellow
clinicians, chiefly paediatricians and more recently obstetricians, faced in their
regular practice with inherited or possibly inherited disorders and wishing to
provide patients and their families with accurate information. Increasing public
awareness and the possibility in some instances of prenatal diagnosis has increased
the importance of such information being readily available.

Until now, I have been unable to recommend fully any book of this type, though
numerous detailed works exist on specific groups of inherited disorders, as well as
excellent introductory books on human genetics. Indeed, it may be asked whether a
single book can any longer cover the amount of detailed information that is
relevant to genetic counselling without danger of being superficial and inaccurate.
Such dangers are real, but nevertheless, I believe firmly that such a book is needed
and, after waiting in vain for my colleagues to provide it, I have attempted to do so
myself.

I should emphasize from the outset that this book is written primarily for
practising clinicians, whether in family practice or hospital specialties. It does not
attempt to provide the extent or depth of information needed for the medical
geneticist running a genetic counselling clinic; however I suspect that even my more
erudite colleagues would find a simple book useful for those not infrequent
occasions when one’s memory lapses and there is no immediate access to more
detailed literature. I can think of many occasions when I would have appreciated
such a book. A further group who may find it useful is the increasing number of
paramedical and non-medical staff associated with medical genetics centres and
their allied laboratory services.

In writing this book, I owe a considerable debt to many people. Perhaps the
greatest is to my former teachers, Professor E. B. Ford, Sir Cyril Clarke and Dr
Victor McKusick of Oxford, Liverpool and Baltimore respectively, who not only
fired my enthusiasm for the subject, but who influenced my conception of what
medical genetics should be, and in particular how it could remain closely linked to
clinical practice without losing its scientific basis.

More immediately, I must thank all my colleagues in Cardiff for their sug-



viii  Contents

gestions, criticism and support. Special thanks are also due to Professor Cedric
Carter, Professor Alan Emery, Dr Rodney Harris and Dr lan Young for their
detailed comments on the entire manuscript, which resulted in a number of errors
being corrected and in other sections being extensively rewritten. I should be glad
to be notified of any remaining errors or omissions, or indeed of any suggestions for
improvement, since I hope to keep the book updated at regular intervals.
Finally, I should like to thank the Department of Medical Illustration of the
Welsh National School of Medicine for redrawing most of the pedigrees, Mrs Edna
Long and Mrs Julie Kruydenburg for typing and checking the manuscript, and John
Wright & Sons of Bristol for their helpful and efficient role in its publication.

PSH
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Chapter 1
Genetic counselling: an introduction

Although most people working in the field of medicine are familiar with the term
‘genetic counselling’, and have some idea as to what it means, it is surprisingly rare
to see the term actually defined. Closer enquiry among patients and colleagues
shows a wide variation in people’s concepts of what the process of genetic
counselling actually entails. Some envisage an essentially supportive, even psycho-
therapeutic, role, akin to that of counselling processes in the social field; others see
genetic counselling as primarily concerned with special diagnostic tests in inherited
disease, others again regard it as a complex mathematical process in working out
risk estimates.

All these views of genetic counselling contain an element of truth, but all are
wide of the mark in identifying what the process of genetic counselling actually
involves. Even within the group of professionals for whom genetic counselling is a
major activity, there are varied opinions as to its proper role and scope, but the
following definition includes what the author believes to be the essential features:

‘Genetic counselling is the process by which patients or relatives at risk of a
disorder that may be hereditary are advised of the consequences of the disorder,
the probability of developing and transmitting it and of the ways in which this
may be prevented or ameliorated.’

From this definition it can be seen that all three aspects mentioned in the opening
paragraph are indeed involved — a diagnostic aspect, without which all advice has
an insecure foundation, the actual estimation of risks, which may be simple in some
situations and complex in others, and a supportive role ensuring that those given
advice actually benefit from it and from the various preventive measures that may
be available. This chapter outlines the main steps in this process, which are then
dealt with in more detail in subsequent sections of the book. It is the satisfactory
synthesis of these various aspects which makes up genetic counselling as a specific
process.

The development of genetic counselling

The study of human genetics was already well developed by the early decades of the
present century; Charles Davenport of the Eugenics Records Office in New York
State began to give genetic advice as early as 1910. However, genetic counselling
did not emerge as a recognized procedure until much later. During the 1920s and
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4 Practical genetic counselling

1930s the development of ‘eugenic’ policies in both totalitarian Germany and in
North America, accompanied by discriminatory laws prohibiting marriage of those
with particular diseases, brought the subject of eugenics into disrepute; the abuse
of genetics in the guise of eugenics has been well described in two recent books and
is discussed further in the final chapter. It was not until the time of the Second
World War that the first genetic counselling clinics were opened in America, in
Michigan (1940) and Minnesota (1941)!. In the UK, the Hospital for Sick Children
in Great Ormond Street, London, developed the first such clinic in 1946. By 1955
there were over a dozen centres in North America and a steady development has
occurred since that time; the current National Foundation directory” lists 450
centres in North America and 40 in the UK. As with many pioneering develop-
ments, the early centres were often the work of far-sighted eccentrics. Sheldon
Reed in his book Counselling in Medical Genetics, first published in 19553, gives a
delightful description of Edward Dight, responsible for founding the Dight Clinic in
Minneapolis, who lived in a house built in a tree and who failed to file income tax
returns. Francis Galton, who originated what was to become the Galton Labora-
tory in London, was another, although more scientific, individualist.

Reed’s book gives a vivid picture of the main areas covered in the early stages of
genetic counselling, and it was Reed himself who first introduced the term. Many of
the problems are unchanged today and his examples of individual cases show that
the fears and concerns of families have altered little. In other respects there have
been profound changes in the 30 years since the book was written. Carrier
detection was almost non-existent and prenatal diagnosis entirely non-existent, so
the options open to patients at risk were limited; either they took the risk or they
did not. An even more important change has been that of the general climate of
opinion among the public and the medical profession.

Reed’s case histories illustrate the background of ignorance and prejudice which
his patients had to cope with and it is no wonder that he found them grateful, even
when he could only give them pessimistic advice.

It is of interest that the commonest cause of referral to the Dight Clinic was
regarding skin colour and whether a child for adoption would ‘pass for white’.
Several other problems among the 20 commonest causes for referral listed by Reed
are infrequently encountered today, including eye colour, twinning and rhesus
haemolytic disease. The last of these provides a real example of advance in
treatment and prevention; the others reflect changes in social attitudes. Many
others of Reed’s commonest problems remain equally important today, including
mental subnormality, schizophrenia, facial clefting, neural tube defects and Hun-
tington’s disease.

Constructing a family tree

Collecting genetic information is the first and most important step in genetic
counselling, and is best achieved by drawing up a family tree or pedigree. The use
of clear and consistent symbols allows genetic information to be set out much more
clearly than does a long list of relatives. Drawing a satisfactory pedigree is not
difficult, although it is remarkable how rarely those clinicians without an interest in
genetics will attempt the process! A clearly drawn pedigree has a certain aesthetic
appeal, but its chief value is to provide an unambiguous and permanent record of
the genetic information in a particular family.
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Figure 1.1 shows the main symbols used in constructing pedigrees, some of which
are briefly explained. The symbols shown for the sexes ((J.O) are preferred to the
alternative 0" and @ symbols, which tend to be confused at a distance. Heterozy-
gous carriers can be denoted by half-shaded symbols, or in the case of an X-linked
disorder by a central dot. Although the sign for an early abortion can also be used
for a stillbirth, it is preferable to denote the sex with an appropriate symbol and
indicate that it was a stillbirth beneath.

oo } Male, female (unaffected)
g Q

O Sex unknown
|e Affected male and female

Three unaffected males
Examined personally

Deceased (and affected)

Individual without offspring
Consanguineous marriage
lllegitimate offspring

Abortion or stillbirth

Twins

Monozygotic twins

Heterozygote (autosomal recessive)
Heterozygote (X-linked)

Propositus

\.@ = @ﬁ%m-gg-@l@@

Figure 1.1 Symbols used in drawing a pedigree

The proband or propositus (female proposita) should be clearly indicated with an
arrow. The proband is the individual (or individuals) through whom the family is
ascertained. Large families will commonly have several probands. The proband is
generally an affected individual, but the person primarily seeking advice may well
not be affected. The term ‘consultand’ is conveniently used for this individual.

Multiple marriages and complex consanguinity can cause problems in construct-
ing a pedigree, and artistry will have to be sacrificed for accuracy in such cases. It is
usually wise to start near the middle of one’s pedigree sheet and to leave more
room than one thinks will be needed, so that particularly prolific family branches
do not become crowded out. Figure 1.2 shows examples of a simple and more
complex ‘working pedigree’. The following practical points deserve emphasis.

1. Enquire specifically about infant deaths, stillbirths and abortions. These may be
highly relevant and the fact that they have not been volunteered may be



