
Functional collagen is required to form
the organic matrix of bone within which
the mineral component is deposited.  

Increased bone fractures after
minimal trauma is the cardinal feature.
Additional features include blue sclera,
hearing loss, scoliosis, deafness, and
hypermobility. 

Assessment in primary care
You enquire further about the fractures
and note that they occurred after simple
falls. There is no family history of OI.
Sarah plots to the third centile for height.
Her sclera are light blue tinged, teeth are
normal. She has flat feet, ligamentous
laxity, a slightly barrel shaped chest
when viewed from the side and her
sitting height seems reduced. You
decide to refer her to a paediatrician. 

Confirming diagnosis
Diagnosis is made on clinical features.
Enquire about development and
delayed motor milestones, detail activity
levels and capacity for exercise (often
reduced). Enquire about dairy product
intake, vitamin D and sun exposure.
Detail the fractures and dislocations, and
other past history such as hernias,
premature delivery. 

Also record the family history (short
stature, fractures, hernias, hearing loss
(present in 50% of middle-aged patients
with OI), early onset osteoporosis, teeth
which chip or crack. 

Examine the head shape carefully 
(for plagiocephaly, frontal bossing) eyes
(blue sclera are normal up to six months
old), teeth (for variable colour, translucent
appearance), skin, musculoskeletal
system (for bowing, pes planus,
hypermobility), spine and growth. 

Investigations will include a skeletal
survey in any child with bony deformity.
An AP and lateral spine is key to looking
for vertebral crush fractures (commonly
asymptomatic). Dual energy X-ray
absorptiometry (DXA) is usually lower
than predicted for height). Bone
biochemistry (calcium, phosphate,
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She arranges genetic referral, dental
review, echocardiogram and
ophthalmology review and liaises with
the health visitor/school nurse to ensure
that the nursery and subsequently the
school are aware of the implications.

Management
It is important that Sam stays physically
active, but he must avoid contact sports.
If his skin is injured, he needs open
access to the plastic surgery team for
expert repair. 

This genetic condition is lifelong.
Symptom management and joint
protection are important to improve
quality of life and prevent secondary
complications. The child and family must
be encouraged to lead as normal a life as
possible, mindful of the complications
and implications of the condition. 

OSTEOGENESIS IMPERFECTA
Case history
Sarah is a five-year-old girl who is
brought to you by her mother, who is
worried that she is shorter than her
classmates. The child complains of pains
after walking for just 5 minutes on her
way to school. When looking through
her records, you note she broke her wrist
last year and femur when she was 
20 months old following a simple fall
when she had just learnt to walk. 

Clinical features
Osteogenesis imperfecta (OI)
encompasses a group of rare heritable
disorders associated with low bone
mass and increased susceptibility to
fractures. Around 90% of cases are the
result of disturbances in type 1 collagen
production, secondary to mutations in
the genes COL1A1 and COL1A2, that
code for the precursor of type 1 collagen.
OI has an estimated prevalence of 
1 per 15,000 to 1 per 20,000.

Classification is on the basis of
severity, and nine types are currently
described, see table 1, above.16
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(ligamentous). There are no evidence-
based interventions, but there is a
current NIHR-funded RCT on the
efficacy and cost-effectiveness of a
multidisciplinary team intervention
strategy for the treatment of BJHS 
in childhood.13

Vascular EDS
This form of EDS is characterised by
vascular, intestinal and uterine rupture.
This rarely presents in childhood. The
condition is associated with a defect in
type 3 collagen due to a mutation of the
COL3A gene (on the long arm of
chromosome 2).9 It predisposes young
adults to aortic dissection and rupture. 

It has an autosomal dominant
inheritance pattern, however a third are
new mutations. The prevalence is between
1 per 100,000 and 1 per 200,000of the
population. 

Kyphoscoliosis, arthrocalasia and
dermatosparaxis EDS are rarer still. 

Having read these descriptions, you
think that Sam may have the classic type
of EDS. You refer him to a paediatrician.

Confirming diagnosis
Diagnosis is based on typical clinical
findings, and the exclusion of other
conditions such as homocysteinuria,
Stickler syndrome and
osteochondrodysplasia, with
biochemistry, radiology and genetic
testing. Joint hypermobility can be
assessed in adults using the Beighton
score14 (see box 1, p20) but the Bulbena
score15 (see box 2, p20) appears better
for the child with joint laxity.

Sam scores 8/9 on the Beighton scale
and 7/10 on the Bulbena scale. His skin is
elastic and he has classical tissue paper
scarring. 

The paediatrician explains that she
suspects EDS classical type. She organises
blood testing (including coagulation,
amino acids and genetics), and X-rays of
the feet and knees which are normal.

Table 1

Osteogenesis imperfecta: classification and characteristics of the four most common types
Classification
Type I

Type II

Type III

Type IV

Clinical characteristics
Fractures, osteopaenia, blue sclera, deafness, dentinogenesis
imperfecta in some children
Lethal; fractures in utero, soft cranium, short limbs, dark sclera

Severe. Progressively deforming, fractures at birth. Very short
stature, severe scoliosis. Triangular facies, grey sclera,
dentinogenesis imperfecta
Moderately severe. Similar features to III but less severe. White
or grey sclera

Type 1 collagen abnormality
Autosomal dominant (AD). Reduced amounts of
structurally normal collagen
AD or autosomal recessive (AR). Structural mutation in
one of the collagen chains. Abnormal collagen 
AD
As type II

AD
As type II




