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Learning
Outcomes
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To understand the principles of
fracture healing

To understand the implication of
management of the fracture related to
the healing process.

To understand what affects healing
and how therapy can influence public
health and promote fracture healing.

To gain insight into why therapists at
all levels benefit from understanding
the fracture healing process.




What is 3
fracture

* A soft tissue injury that happens to have a
broken bone associated with it.

* Breach in continuity of bone, complete or
incomplete caused by internal structure
deficiency (pathological) or by external forces
(traumatic)
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e Greenstick — children

Types of * Compression
Fracture

* Multi-fragmented - complex

* Butterfly fragment — shard separate to the rest of the bone
* Open/closed

* Transverse

* Spiral

* Stress — related to microdamage eg; shin splints.

* Pathological — related to disease eg: osteoporosis/cancer
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TwO main
classifications:

e Primary/Direct
e Secondary/Indirect

This decides the fixation
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Indirect/
Secondary

2: Inflammation — essentially brings in cells.

3: Proliferation — osteoblasts and clasts do their stuff

4: Consolidation — cartilage forms and adapts

ORTHOPAEIL)]lc 5: Remodelling — relates to the strain and load on the bone

W P ‘~,'_.;.’_.'l :




Indirect/
Secondary
Healing
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Haematoma

Mins

Inflammation

No NSAIDS

~

Fibrous callus

Weeks

Bony callus

Remodelling

Months

Time

Years



* The body naturally repairs normal every day
micro damage to the bone.

. . * This way of healing tricks the body into to
DlrECt/Prlmary thinking the damage is a result of natural micro

Healing damage.
* Uses bodies natural process to heal the bone.

e THE BIOLOGY OF FRACTURE HEALING - PMC
(nih.gov)

Cuting  Reversal

Closing cone
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3105171/

The fixation will not work if.........:

Absolute NO Relative stability —
stability — direct indirect healing
healing manS |Gnd
No gap Controlled movement
No movement Low strain
Good blood Gap>1 mm
supply Gap Good blood supply

no movement
or high strain



The type of fracture, gives a suggestion
Classification to what type of healing is required to
vs Healing get the best result and therefore the
Types fixation method needed.

A: Direct healing - simple

B: Direct/Indirect healing - butterfly
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Types of
Fixation
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1. Screws
2. Plates

3. IM nails
4. Locking screws
5. Ex-Fix
6. Casts



https://www.google.com/url?q=http://ocpodiatry.com/Ankle%20Fractures.html&sa=U&ei=1eNKU822IKTd7Qbp1YHABA&ved=0CEIQ9QEwCjgU&usg=AFQjCNHPupY_KEw-PIROJeJ3GRJFtfsI6w
https://www.google.com/url?q=http://boneandspine.com/a-clinical-photograph-of-above-knee-plaster-cast/&sa=U&ei=U-RKU_DwF4aI7Aaw_YCwCg&ved=0CEwQ9QEwDw&usg=AFQjCNGhmUoc-az7jv9B5vwSqPITdL0ILg
https://www.google.com/url?q=http://jakemcmillan.wordpress.com/category/im-nail/&sa=U&ei=8eNKU4qXKIme7Aah2oH4DA&ved=0CDIQ9QEwAg&usg=AFQjCNGTjVNMM7KSWC6fvGyfkH3dIon98Q
https://www.google.com/url?q=http://thedenverclinic.com/services/mangled/fracture-stabilization-techniques.html&sa=U&ei=JeRKU-OMAeSI7Ab8zIGoCA&ved=0CEYQ9QEwDDgU&usg=AFQjCNGZgunLf6aZ3ZXnPDUTOr3oXcnXVA

What Can
Delay Healing
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INTERUPTION TO BLOOD

SUPPLY - osteoclasts/blasts
cannot get to area.

INADEQUATE
REDUCTION/STABILISATION




Why Bother?
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Fixation Pain Movement Weight bearing
status
gy 6
[
Exercises —why  General Health Overall
some and not empathy with
others the patient's

journey.
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Thank you

Questions
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