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Terminology

Dysmorphology is the recognition and study of birth

defects and syndromes. The term was first used by David

Smith from the USA in the 1960s to describe the study of

human congenital malformations and patterns of birth

defects.

Malformation is a morphological abnormality that arises

because of an abnormal developmental process (a primary

error in morphogenesis, e.g. cleft lip).

Syndrome is a particular set of developmental anomalies

occurring together in a recognizable and consistent pattern

(from the Greek ‘running together’) and known or

assumed to be the result of a single aetiology.

Sequence is a pattern of developmental anomalies con-

sequent upon a primary defect, often with heterogeneous

aetiology, e.g. the oligohydramnios sequence in which renal

aplasia leads to lack of fetal urine production leading to

deformation (micrognathia and talipes) and pulmonary

hypoplasia. Robin sequence describes the combination

of micrognathia, a wide U-shaped cleft palate and upper

airway obstruction, with the cleft palate and airway

compromise consequent upon failure of normal mandi-

bular growth in the 8th–11th weeks of embryonic

development.

Association is a non-random collection of developmental

anomalies not known to represent a sequence or syndrome

that are seen together more frequently than would be

expected by chance e.g. VACTERL (vertebral defects–anal

atresia–cardiac anomalies–tracheo-oesophageal fistula–

(o)esophageal atresia–renal anomalies–limb defects) 

associations.

Dysplasia is abnormal cellular organization within a tissue

resulting in structural changes, e.g. within cartilage and

bone in skeletal dysplasias.

Congenital anomalies

Approximately 2–3% of singleton neonates have an obvi-

ous major congenital anomaly. However, with follow-up

this rate doubles. Results of several studies suggest that

there is a 2–3-fold increase of congenital anomalies in

monozygotic (MZ) twins, i.e. ~10% of MZ twins are born

with a congenital anomaly. Congenital anomalies (birth

defects) may arise due to a number of mechanisms:

1 localized errors in morphogenesis, e.g. cleft lip/palate;

2 deformation, i.e. distortion by physical force of

normally programmed structures, e.g. oligohydramnios

sequence;

3 disruption, i.e. destruction of normally programmed

structures, e.g. limb defects caused by amniotic bands;

4 teratogenic exposure disturbing normally programmed

morphogenesis, e.g. fetal alcohol syndrome, fetal anticon-

vulsant syndrome, diabetic embryopathy;

5 germline genetic alterations affecting morpho-

genesis. i.e. abnormal programming of development

(Donnai and Read 2003). This may result in:

• failure of structural integrity—qualitative or quantit-

ative defects of structural molecules, e.g. mutations in

COL2A1 in Stickler syndrome;

• failure to regulate cell numbers appropriately—

e.g. mutations in MCPH5 (ASPM) causing primary

autosomal recessive (AR) microcephaly;

• failure of cell migration such that cells do not reach

their correct location, e.g. mutations in MID1 in Opitz

syndrome;

• failure of a developmental switch—many develop-

mental defects result from deficiencies in transcription

factors or cell–cell signalling systems.

Very many genes may be involved, e.g. chromosomal

aneuploidy, or a number of genes, e.g. chromosomal

microdeletion disorders such as Williams syndrome, or a

single gene. Some single gene mutations have devastating

consequences for development, e.g. Lys650Glu mutations

in FGFR3 cause the perinatal lethal condition thanatophoric

dysplasia type 2.

The term ‘dysmorphic’ is used to describe children

whose physical features are not usually found in a child of

the same age or ethnic background. Some features are

abnormal in all circumstances, e.g. premature fusion of

the cranial sutures, whereas other features may be a 

non-significant familial trait, e.g. 2/3 toe syndactyly. The

recognition of which features are good diagnostic aids

comes with experience, but most trainees will be able to

come to a differential diagnosis, if not the exact diagnosis,

by pursuing a plan such as we outline here.

Although ‘dysmorphic’ is generally used to refer to visible

malformations or distinctive features, the term more cor-

rectly means the presence of an abnormality of structure.

Internal organs may therefore be affected by the same

mechanism as the visible malformations. Knowledge of

normal fetal development is necessary to an understanding

of dysmorphology.

Background

The clinical geneticist is asked to see children for the

following reasons:

1 to give a diagnostic opinion;

2 to help understand the aetiology;

3 to discuss the genetic aspects of the condition;

4 to advise if there are other investigations pertinent to

the diagnosis;

5 to advise about the prognosis and suggest various

therapeutic options;

6 to discuss the risk of recurrence in another pregnancy;

7 to discuss if prenatal testing is available.

This chapter will deal primarily with the diagnostic aspects

of the consultation and the gathering of clinical information

necessary to answer the other questions.

The consultation

A consultation starts with a referral or a request for a ward
visit. Use the information you have been given. Determine

what questions are being asked by the referee. Ask for the

hospital notes and X-rays. A call to the paediatrician, or

indeed the family, may help your pre-clinic work-up.

A child will usually attend with his parents, but ask, not

assume this, during introductions to save embarrassment

later. Parents can give you the child’s history and family

history and also you are able to observe, and later ask,
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if they have features in common with their child. Family

photographs may be helpful.

Structure of the consultation

This is dependent on the circumstances, place, and age of

the child. Even if you recognize the diagnosis at first sight,

hold back. Build up a rapport with the family and check that

the history and examination support your diagnosis. Below

is a suggested approach.

1 Introductions. Explain why you have been asked to see

the child. Ask the parents about their main concerns and

what they would like you to help with.

2 Observation. Watch the child during the consultation.

Try to involve him/her in the history and take note of

spontaneous language and interaction between the child

and adults, as well as looking at the face.

3 History

• Family history. Draw the family tree, usually

extending over three generations, but extend further

if there are known affected individuals in one branch

of the family. Photographs of family members may be

helpful.

• Pregnancy history. Bleeding, fever, medication,

investigations, alcohol/non-prescription drugs (ask

with tact), fetal movements, liquor volume, gestation,

mode of delivery.

• Neonatal history. Birthweight, length, head circum-

ference. Resuscitation, feeding difficulties, ventilation,

malformations, surgery, seizures, other medical

problems?

• Developmental milestones and current

schooling provision (e.g. mainstream school with

1:1 learning support assistant (LSA), special needs

nursery). If developmentally delayed ask about

agencies involved, e.g. physical therapist.

• Photographs of the child at various ages may be

helpful, especially if assessing an older child/adult.

• Behavioural phenotype.

• Vision, hearing, seizures.

• Other questions. Any other questions that may be

of relevance.

4 Physical examination including clinical photographs

(face, profile of face, hands, and any unusual features.

A photograph of the child with his/her parents is helpful

in assessing any familial contribution to facial dysmor-

phology). See ‘Dysmorphology examination checklist’ in

the Appendix, page 670.

5 Further investigations.

6 Conclusions. Assessment of genetic risk and coun-

selling.

7 Correspondence.

8 Follow-up.

Normal variation

Without a thorough knowledge of normal pregnancy,

delivery, developmental milestones, and usual infant/child

behaviour you may miss many important diagnostic clues

in the history. It is of equal importance to the physical

examination in establishing the diagnosis.

Examination

In the examination, the key to good practice is meticulous

and accurate observation, measurement, and documenta-

tion of your findings (photography is extremely helpful

in providing an accurate record of unusual features).

Syndrome features alter with age and the geneticist tries to

overcome this problem by noting serial measurements,

e.g. of head circumference, and by asking the parents to

bring photographs of the child at different ages. A natural

history of the condition can then be seen. Trainees may

find it helpful to use an examination checklist, such as the

one on page 670. The descriptive terms used may seem

like a completely new language. The Glossary on page xvii

describes these, but if in doubt use everyday words or

draw a simple sketch in the notes.

Diagnostic ‘handles’

Some features are more likely to be of diagnostic help.

These are sometimes called good ‘handles’ and these are

not found as normal or familial traits or variations but are

only present in a small number of conditions. A poor

handle may occur as a normal variant or be found in a large

number of syndromes. Diagnostic databases assist you

most when a child has one or more of these distinctive

features.

Making a diagnosis

It takes several years to develop the confidence to come to

a diagnosis and several more to know when you won’t!

Many senior colleagues talk about ‘gestalt’ diagnoses.

Such a diagnosis is made on the basis of recognition of

previously having seen the condition. Many syndromes

have characteristic facial movements, e.g. Down syndrome.

The trainee should be assisted by a senior colleague for the

diagnostic conclusions and counselling, having first presented

the history and demonstrated the physical signs. Further

investigations are often necessary to establish a diagnosis.

You will find these listed in the chapters of the book that

refer to specific features, e.g. ‘Short limbs’ in Chapter 6,

‘Pregnancy and fertility’.

Making an accurate diagnosis is central to the practice

of clinical genetics. With a diagnosis, the genetic advice 

is usually accurate, the prognosis and natural history can

be discussed, surveillance can be targeted appropriately,

prenatal diagnosis may be possible, and the family can

be given details of support groups and are empowered

to access further information. Although it is satisfying to

make a diagnosis, time spent ensuring that the diagnosis is

correct and establishing a rapport with the parents and

making an assessment of their state of readiness to receive

a diagnosis will be valuable when you come to give this

news to the family.

Expert adviser: Judith G. Hall, Professor of Pediatrics

and Medical Genetics, University of British Columbia,

Vancouver, British Columbia, Canada.
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