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Scoring of systemic features indicating Marfan syndrome®

Feature Score
Wrist and thumb sign 3
Wrist or thumlb sign 1
Pectus carinatum deformity 2
Pectus excavatum or chest asymmetry 1
Hindfoot deformity (e.g. calcaneovalgus) 2
Plain pes planus 1
Pneumothorax 2
Dural ectasia 2
Protrusio acetabuli (on plain film hips) 2
Reduced upper segment:lower segment ratio and 1

increased arm:height ratio (>1.05) and no severe scoliosis
Scoliosis or thoracolumbar kyphosis 1
Reduced elbow extension 1
Facial features - to score requires 3 of 5 (dolichocephaly, 1
enophthalmos, downslanting palpebral fissures,

malar hypoplasia, retrognathia)

Skin striae 1
Myopia > 3 dioptres 1
Mitral valve prolapse (all types) 1
Maximum total points : 20

(>7 indicates systemic involvement)
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SYMPOSIUM

HERITABLE CONNECTIVE TISSUE DISORDERS

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

Classification Clinical characteristics Type 1collagen abnormality
Typel Fractures, osteopaenia, blue sclera, deafness, dentinogenesis Autosomal dominant (AD). Reduced amounts of
imperfecta in some children structurally normal collagen
Typelll Lethal; fractures in utero, soft cranium, short limlbs, dark sclera AD or autosomal recessive (AR). Structural mutation in
one of the collagen chains. Abnormal collagen
Typelll Severe. Progressively deforming, fractures at birth. Very short AD
stature, severe scoliosis. Triangular facies, grey sclera, As type |l
dentinogenesis imperfecta
Type IV Moderately severe. Similar features to Ill but less severe. White AD
or grey sclera As type |

(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.®

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)2 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
1per 100,000 and 1per 200,000 of 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
score (see box 1, p20) but the Bulbena
score® (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.

She arranges genetic referral, dental
review, echocardiogram and
ophthalmology review and liaises with
the health visitor/5chool 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 (Ol)
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 1collagen
production, secondary to mutations in
the genes COLTATand COL1A2, that
code for the precursor of type 1collagen.
Ol has an estimated prevalence of
Tper 15,000 to 1per 20,000.
Classification is on the basis of
severity, and nine types are currently
described, see table 1, above.®

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 Ol.
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 Ol), 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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Heritable connective tissue diseases are rare. Each disorder
estimated at 1-10 per 100,000. However, as a group they are
prevalent enough to constitute an important diagnostic
challenge. Connective tissue disorders most significantly
affect three systems: musculoskeletal, ocular and
cardiovascular. The cardinal feature of the majority of these
disorders is ligamentous laxity, or joint hypermobility.

The joints show an increased range of movement,

and the child may present with arthralgias, effusions and

an increased risk of joint or soft tissue injury.

Marfan syndrome is the most common heritable
connective tissue disorder. It is an autosomal dominant
condition with high penetrance but with striking
pleiomorphism. In 25% of individuals there is no family
history. It may be suspected on antenatal ultrasound, but
this is rare and the diagnosis is often not made until late
childhood. Individuals are tall with a low upper:lower
segment ratio and an arm span greater than height.

Other skeletal characteristics include pectus deformity

and scoliosis. Myopia and astigmatism are common.
Cardiac abnormalities include mitral valve prolapse, mitral
regurgitation and arrhythmias. Weakness of the tunica
media of the aorta results in aortic root dilatation, aortic
insufficiency and ultimately dissection. Additional problems
include spontaneous pneumothorax. Early diagnosis,
meticulous echocardiographic follow-up and
multidisciplinary assessment are essential. Children and
young people should be encouraged to remain active, but
avoid isometric exercise and competitive or contact sports.

The Ehlers-Danlos syndromes share a triad of features:
skin hyperextensibility, articular hypermobility, and tissue
fragility. The albnormalities are caused by genetic defects
resulting in the faulty synthesis or structure of collagen.
There is a wide variety of phenotypes and mode of inheritance.
Symptom management and joint protection are important
toimprove quality of life and prevent secondary complications.

Osteogenesis imperfecta (Ol) encompasses a group of
rare heritable disorders associated with low bone mass
and increased susceptibility to fractures. Ol has an
estimated prevalence of 1per 15,000 to 1 per 20,000.
Classification is on the basis of severity, and nine types are
currently described. Around 90% of cases are the result of
disturbances in type 1 collagen production. Increased bone
fractures after minimal trauma is the cardinal feature.
Other features include blue sclera, hearing loss, scoliosis,
deafness, and hypermobility. Investigations should include
a skeletal survey in any child with bony deformity.

Useful information

Marfan Association UK www.marfan-association.org.uk
Ehlers-Danlos Support UK www.ehlers-danlos.org

The Brittle Bone Society www.brittlebone.org

alkaline phosphatase), parathyroid
hormone and vitamin D levels should be
checked. However, investigations alone
cannot reliably identify all cases of Ol,
which may cause difficulty when
assessing an infant with unexplained
fractures and possible non-accidental
injuries.®

Referral

Any child in whom Ol is suspected
should be referred. Accurate and
prompt diagnosis is important because
specialist multidisciplinary input, often
in conjunction with specific medical
therapy, can dramatically improve
outcomes. The importance of bone
mass acquisition and spinal growth in
childhood highlights the need for early
diagnosis.

Sarah is found to have features of
type | Ol. She scores 6 on the Bulbena
scale. Her spinal films show vertebral
crush fractures at T8/9 and L1. Her DXA
Zscore is reported as -1.9 from
age-related mean in the femoral neck.

Management

Sarah is referred to physiotherapy for
core muscle strengthening. She is fitted
with insoles. She is commenced on
disodium pamidronate infusions for
three days every four months.

There are recently designated
nationally commissioned services
for severe, complex and atypical Ol.

Less severely affected children may be
looked after by a local multidisciplinary
team with a paediatrician with a specialist
interest in Ol co-ordinating input.

The use of bisphosphonate therapy is
now well established for improving bone
mineralisation and reduction in fracture
frequency. It is reported to improve back
pain from vertebral crush fractures
significantly. Most commonly IV
pamidronate is used, but oral
bisphosphonates are reported.
Improvements in bone mass may be
lower when given orally compared with
IV but fracture risk is similar.”

Sarah’s walking dlistance and stamina
improve and she reports less pain after
sixmonths of treatment with physiotherapy;
insoles and pamidronate. Her spinal films
show no further deterioration at one
year, and her DXA Z score is still -1.9, but
shows improvement in accordance with
expected age-related gains. Genetic
testing shows that her father is also
affected, but has a milder phenotype.

He has been referred to ENT because of
deterioration in his hearing.

CONCLUSION

Connective tissue disorders are rare, but
important, conditions because of their
potential severity and the effect on the
lives of those who suffer from them.
Awareness of these conditions in
children and early suspicion in primary
care provides the opportunity to initiate
early and appropriate specialist
management and surveillance, which
can dramatically improve the outcome
for your patients.

The conditions often run in families
and thus a thorough family history is
important. Making a diagnosis in the
child can have a positive outcome for
other family members, as yet
undiagnosed, who may benefit from
intervention themselves. In children
these conditions seldom require
emergency admission at the time of first
presentation and therefore you have
time to consider the symptoms and
signs and read around them before
initiating appropriate referrals.
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