MANAGEMENT PRINCIPLES FOR CLOSED & OPEN FRACTURES

Reference: Concise System of Orthopaedics and Fractures, Apley’s, Chapter 24
The three main PROCESSES of management of closed fractures are: 1) reduce, 2) hold the reduction, 3) exercise. The four main objectives of fracture management is: speed but safe, hold it in place but move it. They are conflicting but achievable.




REDUCE
There are two methods of reduction: 1) closed reduction, 2) open reduction. 
Closed reduction

This is when the surgeon manipulates the fragments such that alignment is achieved. Apposition need not be achieved unless the fracture involves an articular surface (in which case alignment and apposition are vital to prevent future 2nd arthritis of the joint). Fig 24.1 & 24.2 are good diagrams. 
Open reduction

Operative reduction is indicated if: 1) closed reduction fails, 2) articular surfaces are involved, 3) for avulsion fractures where fragments are held apart. 

HOLD THE REDUCTION

Once the fractures are reduced, they need to be held in place. Nature can hold the fracture by callus formation which occurs in response to movement not splintage. The main reason we splint is because 1) alleviate pain, 2) union occurs in good position. The types of splintage available are: 1) continuous traction, 2) cast splintage, 3) functional bracing, 4) internal fixation, 5) external fixation. 
Continuous traction: This is when traction is applied distal to the fracture site as to apply a continuous pull on the long axis of the bone. There are different types of traction: 1) gravity (used for humerus fractures – to gravity pulls the two fragments in line), 2) skin, 3) skeletal traction. Complications: Two main complications need to be kept in mind: 1) vascular insufficiency (constriction of circulation), 2) Nerve injury (lower limb tractions can cause peroneal nerve injury ( foot drop). 
Cast splintage: Plaster of paris is the main type of cast in emergency, but there are other types available (eg: fiberglass, polysynthetic). Complications: 1) tight cast (vascular compression), 2) pressure sores (over bony prominences), 3) skin abrasions (while removal of plaster – i.e.: usage of electric saw), 4) stiffened joints. 
Functional bracing: This is when the fracture sites are casted while leaving the joints open. The two segments are connected together by hinges. This is only done after 3-6 weeks of conventional casting. Used for fractures of tibia/femur. These braces address the objectives nicely. 
Internal fixation: This is done in operation where nails, screws and pins are used to fixate the fracture site. Essentially, the fracture is held by a metal bridge, so the patient still needs to look after their fracture site. Indications for this procedure are: 1) open reduction, 2) fractures prone to re-displacement, 3) poor union of fractures (i.e.: femoral neck), 4) pathological fractures. Complications: infection (not metal related, but operation related), non-union, implant failure (metal breaks). Removal of metal should be at least 1 year later, or 24 months after fracture – as removal may cause a fracture. 
External fixation: This is when nails are placed above and below the fracture site, and they are held by an external frame. There are specific indications for this (read pp 251). Complications: infection (infection occurs at pin entry sites), delayed union (i.e.: bone is not closely held together – see fig 24.10). 
EXERCISE 

Prevent oedema: elevation and exercise (physiotherapy). Exercise should begin as soon as patient tolerates it. 

Active exercise: This is important to restore function. Patients should be advised of muscle building exercises. 

Assisted movement: Gentle assistance during active movement helps to restore function and regain movement. 

Functional activity: Walking, dressing, bathing, handling eating utensils may all need to be taught once again to the patient. 

So far we have mentioned closed fractures. There are simple management principles for open fractures as well. The main point of treating open fractures is to MINIMISE the chance of the wound to become infected. 
Initial management: protect the wound with a sterile dressing. Is there vascular injury? Is there nerve injury? Is there skin infection? Does the wound communicated with fracture? Antibiotic prophylaxis is given immediately (benzyl penicillin + flucoxacillin 6-hrly for 48 hrs). Tetanus prophylaxis is also important. 
Classification of open fractures: 1) grade I, 2) grade II, 3) grade III depending on the wound contamination, size, and level of soft tissue damage. 

Treatment of the wound: It is important to clean the wound as much as possible, and give it a good wash with saline. Bleeding is stopped, dead tissue is excised and wound is either closed or left open depending on level of grade and contamination. 

Treatment of fracture: Grade I and grade II is treated like in closed injuries (reduce, hold and exercise). Cast splintage, traction may be used. In Grade III, external fixation may be used. 
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