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Objectives       

To outline the link between embryology and clinical 

practice…examples from 2 systems 

To define child development and its assessment 

To outline the factors affecting development 

To use the framework model to rehearse 

developmental assessment 

To look at abnormal development 



Outline 

The overall context 

Teratogenesis – causes and effect 

Recap embryology of nervous and urogenital 

systems 

Specific examples outlining prevention and 

treatment 

Renal development and examples 

Genital development and examples 

Developmental milestones 

Abnormal development 

 



The overall context 



The paediatric history 

 Presenting complaint 

 History of presenting complaint 

 Past medical history  

 Past surgical history 

 Allergies 

 Current medication history 

 Dietary history 

 Immunisation history 

 Developmental history 

 Family history 

 Social history 

 Review of symptoms 

Obstetric history 
•Gestational age at 
birth 
•Complications 
perinatal period 
•Antenatal screening 
bloods – TORCH/HIV 
•Chronic conditions and 
what medications 
•Other “drugs” use 

•consanguinity 

•Milestones 
•Delay 
•What/where/when 



Causes-teratogenesis  

Infectious agents-TORCH, 

HIV, syphilis, varicella, hepatitis 

Physical agents-X-rays and 

hyperthermia 

Chemical agents-phenytoin, 

valproate, lithium, 

amphetamines, ACE inhibitors, 

alcohol, cocaine 

Hormones-androgens 

Maternal diabetes  

 

T=Toxoplasma 

O=Other 

R=Rubella 

C=Cytomegalovirus 

H=Herpes 



Effects 

Aplasia  Absent 

 

Hypoplasia  Underdeveloped 

 

Dysplasia  Abnormal shape 

 

Hyperplasia Too big 

 

Ectopia  Abnormal position 



The urogenital system 

The renal system 
Abnormal function 

Abnormal position 

Abnormal drainage 

 

The genitalia 
Ambiguity 

 



Recap……renal development 

Mesonephric ductureteric bud 

 

Ureteric bud dilatesrenal pelvis, and splitsmajor 

calyces 

 

Each calycxconsecutive divisionsminor calyces 

and renal pelvis 

 

Thus, ureteric budureter, renal pelvis, calyces and 

collecting tubules 



Abnormal function 

Ducts surrounded by undifferentiated tissue 

 

Ureteric buds fail to branch 

 

Nephrons do not develop 

 

Failure to differentiate  poor renal development and 

function 

 

This leads to reduced fetal urine  amniotic fluid  

hypoplastic lungs 



Abnormal function 

•Potter’s syndrome 

Bilateral renal agenesis 

Anuria 

Oligohydramnios 

Hypoplastic lungs 

Other defects 

Characteristic features 

Lethal 

 



Abnormal position 



Abnormal formation 

•Failure of ascent of 

kidneysfusion of lower 

poleshorseshoe kidney 

Horseshoe kidney 

Horseshoe kidney 



Abnormal drainage 

•Ureteric buds split 

 

•Splitting partial or complete 

 

•Extra ureter may insert 

abnormally 

 

•May lead to (recurrent) urine 

infections and refluxrenal 

scarringhypertension 



Gross dilatation of  

•pelvic calcyces 

•ureters 

•bladder 

as a result of severe 

vesicoureteric reflux 



The consequences 

•Vesicoureteric reflux 

•Recurrent urinary tract 

infections 

•Renal scarring 

•Renal hypertension 

•Renal failure 



Recap….development of genitalia 

•Indifferent at early stage 

•In males, androgens are 

requiredelongation of 

the genital tubercle to 

become the phallus 

•Urethral folds close over 

urethral plate to become 

penile urethra 

•Absence of SRYovary 

•Presence of SRYtestis 



Hypospadias 

•Incomplete fusion of the 

urethral folds 

 

•Openings of the urethra 

occur along the inferior 

aspect of the penis 







Ambiguous genitalia  

Numerous causes 

• Point mutations or deletions of the SRY gene 

 

• Biochemical abnormalities resulting in imbalance 

in steroid hormones 

 

• End-organ or hormone receptor resistance 



Biochemical abnormalities 

Commonest cause due to 21-hydroxylase deficiency 



Hormonal and clinical consequences 

•Decrease aldosterone 

 

•Decrease cortisol 

 

•Increase oestradiol 

 
 



•salt losing crisis and shock in males  

 

•over-virilisation in females  

psychological implications of appearance and 

future reproductive potential 

 

•Other causes may result in hypertension 

 

•Management  mineralocorticoids ± glucocorticoids  

    ± surgery 



CNS embryology 

•Begins in 3rd week 

 

•Neural plate elevates to 

form neural folds 

 

•Neural folds fuse to form 

neural tube 



When things go wrong: 

•Failure of fusionneural 

tube defects 

•Anencephaly-failure of 

rostral fusion 

•Spina bifida-failure of 

caudal fusion 

•AEDs and genetics are 

risk factors 



Spina bifida 

A: Normal spine 

B: Spina bifida occulta  

C: Meningocele  } 

D: Myelomenogocele } 

 

Spina bifida 

cystica 



Spina bifida occulta 

•Defect in vertebral 

arches covered by skin 

•Does not usually involve 

underlying neural tissue 

•Occurs in lumbosacral 

region 

•Usually marked by a 

patch of hair or dimples 

overlying the defect 



Sacral dimples 

Hairy patch 



Spina bifida cystica 

Severe defect 

 

Meninges and/or spinal cord protrude through 

vertebral arch defect to form cyst-like sac 

 

Most lie in lumbosacral region 

 

Result in neurological deficits 







Complications of spina bifida cystica 

Neurogenic bowel 

• incontinence 

Neurogenic bladder- 

• recurrent 
infections 

•  incontinence 

Lower limb paralysis 

Fractures  

Joint contractures 

Developmental 

deformities 

   -learning impairment 

   -hydrocephalus 

 (2o to meningitis) 





Diagnosis, prevention & treatment 

Diagnosis 

Prenatally by ultrasound  

α-fetoprotein (AFP) in maternal serum and amniotic fluid 

 

Prevention  

Folic acid from 2 months prior to conception reduces risk 

 

Treatment 

Surgery in utero at 28 weeks gestation 

Individual management of complications 



To summarise…. 

The overall context 

 

Teratogenesis – causes and effect 

 

Recap embryology of nervous and urogenital 

system 

 

Illustrated how embryology can aid understanding of 

clinical scenario 

 

 

 



CHILD DEVELOPMENT – DEVELOPMENTAL 

FRAMEWORK 
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Outline  

Where does it all fit in? 

Definition of development 

Domains of development 

• Gross motor and posture 

• Fine motor and vision 

• Language and hearing 

• Social and behaviour 

Assessment of development 
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Where does it all fit in? 

Cellular and molecular biology  

 

Fertilisation and embryogenesis 

 

Growth and development 
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What is development?  

Global impression of a child which 

encompasses growth, increase in 

understanding, acquisition of new skills 

and more sophisticated responses and 

behaviour 

 

It serves to endow the child with 

increasingly complex skills in order to 

function in society 



What influences development 

genetic factors  

biochemical  

environmental influences 

ointernal milieu 

omaternal illness 

oteratogens 
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Domains of development 

• Gross motor and posture 

• Fine motor and vision 

• Language and hearing 

• Social and behaviour 

 

Developmental norms are called milestones-they 
describe recognised patterns of development that 
children are expected to follow 
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Gross motor and posture 

Looks at posture and execution of large 
movements 

•Standing 

•Walking 

•Running 

•Kicking a ball 

•Climbing stairs 

•Peddling a tricycle 
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Gross motor 

Develops in a cephalo-caudal direction 

 

 Lying mobile  standing/walking 

 

Flexion  extension 

 

Rolling  sitting  crawling walking 
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Primitive reflexes  

Are protective and have a survival value 

 

Promote proper orientation 

 

Promote postural support and balance 



47 

Primitive reflexes 
Stepping 

Moro 

Grasp 

Asymmetric tonic reflex 

Rooting  

These should 
disappear by 4-

6 months 







50 

Protective or righting responses 

Have to develop before 

can attain motor 

development 

Head righting 

Downward parachute 

by 4-6 months 

Forward parachute  

 by 7-9 months 

Forward parachute 
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Fine motor and vision 

Looks at hand function and hand-eye 

coordination 

Also tends to give some information of 

cognitive function 

Holding objects 

Picking up objects 

Pointing  

Waving 

Throwing/catching 
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1 

2 
3 

1. Palmar grasp = 6 m 

2. Intermediate grasp = 8 m 

3. Mature grasp = 12 m 

4. Pincer grasp = 12 m 

4 
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Tripod grasp 
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Language and hearing  

Normal hearing is needed for normal 

speech 

•Babbling 

•Words  

•Sentences 

•Social communication 
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Social,  behaviour and play 

Looks at interaction with others and self 

care skills 

Stranger awareness 

Play 

Feeding 

Toileting 

Dressing 
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Developmental assessment.....setting the scene 

67 
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Developmental assessment...1 
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Developmental assessment...2 

Observe the child 
• Gross motor 

• Fine motor 

• Speech 

• Social & play 

 

Give the child appropriate props 
• Bricks & ‘thousands’ 

• Pencil & paper & crayons 

• Ball 

• Doll 

• Pictures 

Use play 

Do not force your agenda 



Developmental assessment...3 

Standardised tests 

•Schedule of Growing Skills ( 0-5 

years) 

•Griffiths Mental Development 

Scales (0-8 years) 



SOGS II 

 



Griffiths 



So................ 



Developmental milestones 

While looking at the video make notes on what skills 

each child is able to perform in each of the 4 

developmental domains 

 

 

Estimate the developmental age of the child using the 

table of milestones 



A B C 

Gross motor/ 

posture 

Fine motor/ 

vision 

Language/ 

hearing 

Social/ 

behaviour 



Abnormal  Development 



The Questions  

What     is the problem? 

Where    is the problem? 

Which    key development field is worst affected? 

Why     did things go wrong? 

When     did things go wrong? 

How     did things go wrong? 

Who     is affected? 

What     can be done? 

 







What is the problem? 

 

 

Cerebral Palsy – a prototype of 
abnormal development 



Definition 

is a disorder of movement and posture due to 

a non-progressive lesion of motor pathways in 

the developing brain.  

the clinical manifestations emerge over time, 

reflecting the balance between normal and 

abnormal cerebral maturation.   

is the most common cause of motor 

impairment in children, affecting about 2 per 

1000 live births.  



Other problems 

•learning difficulties (about 60%)  

•epilepsy (40%)  

•squints (30%)  

•visual impairment from errors of refraction and cortical 
damage (20%)  

•hearing impairment (20%)  

•speech and language disorders (due to hearing loss, 
oromotor incoordination and learning difficulties)  

•behaviour disorders  

•feeding problems  

•joint contractures, hip subluxation, scoliosis.  

 





Where is the problem? 

 

 

Motor neurones 







Why did things go wrong? 

 

 

Genetic 

 

Acquired 
 



When did things go wrong? 

Prenatal 

 

Perinatal 

 

Infancy 

 

Early childhood 

 



How did things go wrong? 

Hypoxia-ischaemia 

 

Hypoglycaemia 

 

Infections 

 

Trauma 

 

Other 
 



Causes 

•~ 80% of cerebral palsy is antenatal in origin -  genetic 
syndromes and congenital infection.  

 

•Only about 10% of cases are thought to be due to hypoxic-
ischaemic injury at birth 

 

•About 10% are postnatal in origin.  

rise in survival of extremely preterm infants 
meningitis/encephalitis/encephalopathy, 

head trauma symptomatic hypoglycaemia, 
hyperbilirubinaemia.  



Who is affected? 

Babies (Preterm/Term) 

 

Infants  

 

Young children  
 



What can 

be done? 



VIDEO 



( Final) Summary 

 Basic review of embryology 

 Mapped how abnormalities clinical scenario 

 Normal development and milestones 

 Framework tool for assessment 

 When development is abnormal – an example 

 

 Year 3 – Introduction to Clinical Specialties 



Any questions? 
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