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Presentation Notes
ABOUT THIS PRESENTATION: 
This presentation has been written to help you educate your staff on the paediatric fracture guidelines. It follows the same format as the guidelines. This information does not supercede or replace the guidance itself. You should encourage your staff to go to the website to review both the paediatric fracture guidelines and the education module

You can add your own organisation’s logo alongside the VPON logo. 

We have included notes for presenters, which you can highlight in your presentation
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Presenter
Presentation Notes
The childhood fracture management project is an initiative of the Victorian Paediatric Orthopaedic Network  (VPON).  VPON is a collaboration between the specialist paediatric orthopaedic providers at The Royal Children’s Hospital, Barwon Health, Monash Children's and Western Health.


\What this presentation cCovers

e Paediatric bone anatomy

e Buckle injury of distal radius

e Supracondylar fractures


Presenter
Presentation Notes
This presentation covers paediatric bone anatomy.  Further information about principles of paediatric fractures can be found in the paediatric fracture education module.

Identification and management of a buckle injury of the distal radius is also discussed.

Lastly we will cover supracondylar fractures of the elbow.


Cast iImmobilisation
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Presentation Notes
Cast immobilisation is the primer for the management of childhood fractures



Children are different
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Presentation Notes
The long bone in a child is divided into four regions: the diaphysis (shaft or primary ossification centre), metaphysis (where the bone flares), physis (or growth plate) and the epiphysis (secondary ossification centre).  In the adult, only the metaphysis and diaphysis are present
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Presentation Notes
Physeal injuries are very common in children, making up 15-30% of all bony injuries.

The growth plate, or physis, is the translucent, cartilaginous disc separating the epiphysis from the metaphysis and is responsible for longitudinal growth of long bones.  The physis cannot be seen on x-ray as it is radiolucent. 


The cells of the physis are arranged in columns or layers described as
the germinal or resting layer
the proliferative zone
the hypertrophic zone
the zone of provisional calcification

The proliferative zone is where the chondrocytes undergo rapid division by mitosis and is the most metabolically active zone. 

Osteoblasts use the chondrocyte columns as a scaffold for ossification in the zone of provisional calcification.

The hypertrophic zone is the weakest because it lacks both collagen and calcified tissue. Most physeal separations occur through this layer because it is less able to resist shearing stress.
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Presentation Notes
The ends of long bones are cartilage at birth and then develop by secondary ossification therefore look different at varying stages of growth.  
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Due to the presence of growth plates, the healing of fractures in children is often much faster than in adults

Fractures close to the ends of long bones remodel much faster than those in the mid shaft. Therefore physeal injuries remodel faster than metaphyseal injuries, which in turn remodel faster than diaphyseal injuries.

But there is also an influence on which end of the long bone is injured. The different rates of remodelling follow the rate of growth at the ends of the bone.

In the upper limb, the most active growth plates contributing to longitudinal growth are those of the proximal humerus and distal radius and ulna.

Hence, injuries of the proximal humerus and fractures close to the wrist remodel much faster than injuries of the elbow and proximal forearm.  The reverse is true in the lower limb.  Remodelling is fastest at the knee (distal femur and proximal tibia) than in the proximal femur and distal tibia 


Buckle injury of distal radius

Buckle injury | : | N
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Presentation Notes
To play the animation, you will require connection to the internet.  This link takes you to the biomechanics chapter of the paediatric fracture education module. You will need to scroll down to fracture patterns to play the animation clip of a buckle injury


http://www.rch.org.au/fracture-education/biomechanics/Biomechanical_differences_between_adult_and_child/

How are they classified?

e Occur in the metaphyseal
region of the distal radius

e Compression injury and
stable

* Need to be distinguished
from complete fractures,
greenstick fractures and
growth plate fractures
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Presentation Notes
The term ‘injury’ rather than ‘fracture’ is used to convey to parents that this is a stable injury with good outcome


How common are they?

e Fall on outstretched
hand

 Peak incidence at
the beginning of the
adolescent growth
spurt




What do they look like clinically?

e Pain and tenderness over distal radius

 Minor swelling but no deformity

 \Wrist may be able to be moved



What radiological investigations

should be ordered?

o If pain well localised, order
wrist x-ray (AP and lateral)

 If pain not well localised,
forearm x-ray should be

ordered to exclude a more
proximal fracture or radial %

head dislocation




?

Ke on x-ray

\What do they look |




Ensure both cortices are intact!

Greenstick fractures

Fracture on the tension
(convex) side and
compression side remains

Intact
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Presentation Notes
Buckle fractures should not be confused with greenstick fractures. Always check that both cortices are intact. Greenstick fractures typically occur in the diaphyseal region.  The cortex fails on the tension side and the cortex on the compression side bends but remains intact


Ensure both cortices are intact!

Complete Fracture
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Presentation Notes
Minimally displaced complete metaphyseal fractures can be mistaken for buckle injuries.  Always check both views. These fractures are potentially unstable and need to be managed in a well moulded below-elbow cast.


\When IS reduction required?

* Buckle injuries do not need
manipulation

 They are not displaced and stable



Do | need to refer. to orthopaedics

NOW.?

e Buckle fractures need no referral

 Metaphyseal fractures are referred if

v Open fracture

Vv Fractures with associated neurovascular
compromise

VInability to achieve an acceptable reduction

Vv An associated arm fracture



What Is the usual ED management

of this fracture?

* No reduction required

* Below-elbow fibreglass/plaster backslab
or removable wrist splint for 3 weeks




What follow-up Is reguired?

* No follow-up is required by GP or fracture
clinic
* Radiographic follow-up is not required

* Instruct parent to remove backslab or
splint in 3 weeks

* Ensure parents understand signs for
concern



What advice should I'give to the

parents?
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What are the potential complications

associated with this injury?

* Not recognising injury Is In fact a
complete fracture or greenstick
fracture

Vvinadequate splintage (requires a
complete cast) and potential loss of

position

v Follow-up in fracture clinic required



Supracondylar fractures




How are they classified?

e Extension injuries - 95%

Vv Distal fragment displaced posteriorly

e Flexion injuries - 5%

Vv Distal fragment displaced anteriorly


Presenter
Presentation Notes
Supracondylar fractures are initially divided into two types, depending on the direction of displacement of the distal fragment:
Flexion-type (rare) – distal fragment is displaced anteriorly
Extension-type (98%) – distal fragment is displaced posteriorly 



Gartland classification

ofiextension injuries

Typell

Type Il
@ C ; Al
Typel
Undisplaced Angulated with Displaced distal
posterior fragment,
cortex intact no cortical contact

C
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Presentation Notes
The Gartland classification system is used to describe the severity of displacement for extension-type supracondylar fractures.


How common are they?

e Most common elbow fracture In
children

 Peak age 5-8 years

e Usual mechanism iIs a fall onto the
outstretched hand



What do they look like clinically?

 Pain, swelling, and limited elbow range of
motion

* Displaced fracture in extension seen as
an S-shaped deformity

« Radial pulse should be felt and
documented



What do they look like clinically?

* Always examine for associated injuries

e Conduct neurological examination

Make a fist Thumbs up Make a star

Tests AIN Tests radial nerve Tests ulnar nerve

and median nerve Victorian
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\What radiological investigations

should be ordered?

 Clinically deformed fractures should be
iImmobilised in about 30 degrees short of
full extension, prior to x-ray evaluation

AP and lateral x-rays of the distal
humerus (not elbow) should be obtained

e Important to identify other injuries in the
forearm



\What do they look like on x-ray?

e Gartland classification
based on lateral x-ray,

Anterior humeral line

identifying where

i i g . Humerus —+
capitellum sits in relation Rodal
to a line drawn down the

anterior aspect of the
humerus Capitelum Uin:
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In a normal elbow, a line drawn on a lateral view along the anterior surface of the humerus should pass through the middle third of the capitellum.  To assess this accurately, the view must be a true lateral view of the elbow.



Type I'supracondylar fracture
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Presentation Notes
In Gartland type I fractures, the anterior humeral line (yellow line) passes through the middle of the capitellum.  These fractures may be difficult to see on plain x-ray.  Suspect a fracture if anterior and/or posterior fat pad signs (arrows) are present (seen on lateral x-ray). 


Type ll supracondylar fracture

Type ll
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Presentation Notes
On lateral view the anterior humeral line is anterior to the middle of capitellum. 


Type llll'supracondylar fracture
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Presentation Notes
On lateral view the anterior humeral line is anterior to the middle of capitellum. 



\When IS reduction required?

Type | e Do not require reduction

Type I e Need some reduction

Type Ill and
flexion e Reduction and percutaneous
supracondylar K-wire fixation
fractures

Patients should be kept nil orally until a decision
about the timing of surgery is made



Do | need to refer. to orthopaedics Now?

* Absence of pulse or ischaemia

 Open or impending open fracture (large
anterior bruise)

e Associated nerve injuries

o Gartland type Il & Il fractures

e Associated same arm forearm or wrist
Injury

* Flexion supracondylar fractures



What Is the usual ED management

of this fracture?

e No reduction required
Type | e Immobilise in above-elbow
backslab

e Refer to ortho for advice

Type ll e Gentle reduction in ED or
In theatre
Type |l e Refer to ortho




Above elbow backslab
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Avoid putting on a short, flimsy backslab.  The backslab should extend as high above the elbow as possible (i.e. close to the axilla) and down to the MCP joints. 



What follow-up Is required?

e Typel
Vv GP In three weeks

VRepeat x-ray not required

e Type Il

VFracture clinic one week post-injury

£
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\What advice should | give to the parents?

e Typel
v Sling for 3 weeks

v Backslab and sling worn under clothing

VElevate limb (for the first 48 hours)

v Marked elbow stiffness following removal
of backslab

v Movement returns with time and
physiotherapy is not required



\What are the potential complications?

Volkmann'’s Gunstock Deformity


Presenter
Presentation Notes
Minor degrees of extension of the distal fragment can result in a slightly altered range of extension movement at the elbow at one year. Displacement in the coronal plane can result in a varus malposition, cosmetic, although this has very little functional deficit.  Poorer outcomes result from vascular injury, compartment syndrome, Volkmann’s ischaemic contracture of the forearm, permanent nerve palsy or malunion (gunstock deformity/cubitus varus).



arent information fact sheet
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For type I, give parents the supracondylar fracture (undisplaced) fact sheet.  A displaced supracondylar elbow fact sheet is also available.


Find out more

www.rch.org.au/clinicalguide/fractures
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Presenter
Presentation Notes
The fracture guidelines and education module are located at this website: www.rch.org.au/clinicalguide/fractures 
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