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Introduction

This learning module is intended to introduce the student to the uses and methods of casting. Casts can improve patient comfort, provide stability, and maintain reduction in a limb. Cast application is an essential skill in the practice of both orthopaedic and emergency medicine. 
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Objectives 

1. Describe the indications and contraindications for circumferential cast application. 

2. Identify the materials used in cast application. 

3. List and explain the steps to applying a plaster cast. 

4. Compare and contrast plaster and fiberglass casts. 

5. Know how to explain “cast care” to patients in lay terms. 
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When to cast

Indications: 

Circumferential casts may be used for: 

· Fractures
· Severe sprains
· Dislocations
· Protection of post-operative repairs

· Gradual correction of a deformity with serial casting
  

Contraindications: 

Circumferential casts should not generally be used with: 

· Open fractures 

· Severe swelling 

· Compartment syndrome
· Insensate limbs 

· Ulcers or draining wounds
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Applying the cast (equipment)
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	Stockinette 

  

Stockinette is usually the first layer applied over the area to be cast.  Its ends can be folded over the cast edges to soften them. It may be omitted in acute fracture treatment as it may restrict swelling. 
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	Webril 

  

Webril comes in a range of widths from 5-15 cm; the smallest ones are easiest to work with. 5-10 cm webril should be used for the upper extremity and 10-15 cm for the lower extremity. 
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	Plaster of Paris 

  

Plaster is the most commonly used casting material because of its ease of use. Immersion in water initiates an exothermic reaction in the plaster causing it to harden. Once applied, it will feel hard within 4 minutes, however, it takes 2-3 days to dry completely.  
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	Bucket 

  

The bucket should be filled with water at or below room temperature.  Cooler water decreases the risk of burning the patient’s skin as the plaster sets and  also allows for more working time with the casting material.  
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Step 1: Evaluation

Before cast application, certain examinations must be performed: 

· Complete neurovascular exam of the affected region
· Note the quality of the skin in the region to be cast
· Radiographs as necessary
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Step 2: Prepare equipment

Select and prepare all the equipment you will need.  The widths of material noted below are guidelines, and may need to be adjusted depending on patient size (especially for children). 

Prepare rolls of the appropriate width of plaster or fiberglass (but do not open the fiberglass until you are ready to use it): 

· 7.5 cm for arm
· 10-15 cm for lower leg
· 20 cm for thigh
Choose appropriate width stockinette: 

· 5 cm for arm
· 7.5 cm for leg
Fill plaster bucket with room temperature water. 
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Step 3: Prepare patient

The patient should be positioned such that both they, and the person applying the cast, will be comfortable throughout the procedure.  For upper extremity casting, this may sometimes involve propping the patients arm up on a table or similar support.  For lower leg casts, the patient may sit with their leg over the side of the bed or raised up from the bed on a prop. You may need to have an assistant to maintain the correct positioning of the limb. 
Bottom of Form

Top of Form

[image: image31.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image32.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image33.wmf]

0


Step 4: Stockinette

1. Measure the length of stockinette needed. It should extend 3-4 cm beyond the area to be cast at each end. 

2. Using your own palm length as a guide, determine where the thumb hole is to be cut. 

3. At this location, cut a slit in the stockinette large enough to give the base of the thumb lots of space. 

4. Roll the stockinette over the area to be casted and smooth it out. 

  

Never apply plaster to skin or stockinette alone! 

Bottom of Form

Top of Form

[image: image34.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image35.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image36.wmf]

0


Step 5: Webril

Begin wrapping the webril about 2 cm above where the cast edges will be. Care must be taken to avoid any wrinkles which could lead to abnormal pressure points on the underlying skin.  
1. Beginning proximally, wrap the webril distally, overlapping the layers by 50%. When you reach the hand, the webril may need to be torn to better contour the base of the thumb. 

2. For extra padding around the thumb, poke a hole in the centre of the webril and put it over the thumb. Once the hand is wrapped, continue back up the forearm. 

3. Extra pieces of webril folded to half their width can be applied at either end of the cast for smoother cast edges.
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Step 6: Prepare plaster

Hold the plaster roll in one hand and the free end of the plaster in the other (this is very important because once wet, you might not be able to find the end of the roll).  Holding the roll obliquely, immerse the entire roll of plaster in water.  When the bubbles stop, remove the roll and gently squeeze to remove some of the excess water.  Do not squeeze too much water out or you will have less working time and much of the plaster will be squeezed back into the bucket.  
Never apply plaster to skin or stockinette alone! 
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Step 7: Apply plaster

As the plaster is being applied, it can be smoothed out with the flat palmar surface of the hand. The entire cast should use about 3 rolls of plaster. 

1. Start proximally and wrap towards the hand.

2. When applying plaster to the palm and between thumb and index finer, pinch the plaster to decrease its width. Fold the plaster back on itself to create a thicker pad of plaster to reinforce the palm, where much cast wear occurs.

3. Fold the stockinette and webril over the first layer of plaster to create a smooth cast edge.

4. Continue to apply the final layer of plaster and smooth out the surface.
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Step 8: Mould plaster

The cast should be moulded, depending on the type of cast, to maximize its fit on the limb. 
Because the wrist is shaped like a box, the cast in this area should be moulded to take on a similar shape. Rub the cast to help the plaster layers adhere to each other and give it a smooth surface. 

Three point moulding should also be used to improve immobilization at the fracture site. To mould, apply pressure with the flat palmar surface of your hands. 
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Step 9: Radiography

Radiographs can be taken after cast application to confirm the reduction of the fracture. 
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Step 10: Patient instructions

1. Keep the cast dry! If your cast gets wet, see your doctor. The only exception to this rule is fiberglass casts with gortex linings. 

2. Plaster casts take 2-3 days to dry completely, thus, they should be left uncovered for at least 2 days to allow for total water evaporation.  For walking casts, weight bearing should be avoided for at least the first two days (whether weight bearing is permitted at all is fracture dependent). 

3. To reduce and minimize swelling, the limb should be elevated above the heart for at least 2 days. 

4. Fingers and toes should be wiggled often 

5. DO NOT: put anything down the cast, trim or cut the cast, remove any padding from the cast, drive while in a cast. 

6. To relieve itch, a blow dryer on a cool air setting may help. 

7. Seek immediate medical attention if: 

· Pain or swelling increases
· There is any numbness or tingling
· There is drainage or an unusual smell
· The digits distal to the cast are purple
· There is swelling not relieved by elevation
· The cast breaks
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Cast removal
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It is important to remember that removing a cast can be a frightening experience for patients - children and adults alike. A clear explanation of how the cast saw works - that they may feel heat but that it is unlikely to cut their skin, will help improve the patient’s comfort. It should also be explained that there is a greater risk of skin injury if the cast being cut is wet, if too much pressure is applied, if the patient’s skin is relatively fragile (babies and the elderly), or if the cast has a gortex lining. 

Both the person removing the cast and the patient should wear ear protection, as the cast saw is loud. Someone who removes casts frequently may also wish to wear a mask to decrease the risk of respiratory complications from the dust of the casts. 
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Removing the cast (equipment)
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	Cast saw  

The blade of the cast saw oscillates from side to side cutting through the hard cast material without damaging the padding or soft tissue beneath. 

	[image: image60.jpg]



	Cast spreaders 

Cast spreaders are used to split apart the edges of the cast after it is cut with the saw. 
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Step 1: Cast saw

1. Show the patient on your own hand that the cast saw does not cut skin when applied properly.

2. Cuts should be made with the blade perpendicular to the cast surface, using your index finger on the cast as a brace for your hand and the saw. Cut two straight lines down either side of the cast moving the saw in and out with brisk movements.  

3. When making a cut, apply pressure until you feel the release of the saw cutting through to the other side.  If the patient complains of pain, stop the saw and assess the area.
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Step 2: Cast spreader

Use the cast spreaders to widen the opening made by the cast saw. 
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Step 3: Cut through padding

Use the blunt ended bandage scissors to cut the webril and stockinette. 
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Step 4: Skin treatment

Assess the skin that was under the cast for any damage, and to ensure any incisions have healed. The skin can be washed with a mild soap. If the area is to be left uncovered, advise the patient to use sunscreen on the affected area. 
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Complications

Compartment syndrome 
Red flags for compartment syndrome are pain out of proportion with the injury, and pain on passive stretch of the digits. Later signs include pallor, paresthesia and pulselessness; appearance of these signs should not be waited for! If compartment syndrome is suspected, the cast and any dressings should be removed.  
Pressure points/skin breakdown 
A localized burning point under the cast under the cast suggests that excessive pressure is being exerted by the cast. If the patient complains of numbness or motor dysfunction, the cast may be putting pressure on an underlying nerve.  This happens most commonly with the peroneal and radial nerves.  
Skin irritation   

Skin irritation may occur at the cast edges if not properly padded, especially with fiberglass casts.  
Loss of reduction 

As swelling subsides, the cast will become looser, and fracture reduction may be lost.  This can be avoided by following up with the patient 7-10 days after cast application, to ensure the cast still fits properly. 
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Short arm cast
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 © Queen's University Technical Skills Program
The short arm cast may be used for: 

· Distal forearm fractures

· Wrist sprains and carpal injuries

· Some metacarpal fractures

The cast should allow for full elbow movement, and should not extend beyond the distal palmar crease to preserve motion at the MCP joints. The thumb should also maintain full range of motion.  The wrist should be in neutral alignment.    
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Thumb spica cast
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The thumb spica cast may be used for: 

· Scaphoid fractures

· Some thumb fractures

For scaphoid fractures, newer materials like polypropylene may be used which will not be visualized on radiographs, so a scaphoid fracture can be monitored with less cast changes. 
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Long arm cast
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The long arm cast may be used for: 

· Mid to proximal forearm fractures

· Elbow fractures and dislocations

· Distal humeral fractures

The guidelines for casting around the hand are the same as in short arm casts. 
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Below the knee cast

The below the knee cast may be used for: 

· Distal tibial fractures

· Ankle fractures and dislocations

· Foot fractures

· Serial/deformity casting

The ankle should be immobilized at a 90° angle; patients may inadvertently plantar flex their foot during casting. Because it will rest on the ground, a good foot plate, flat, with extra layers of cast material, is also essential. The cast should not impede range of motion at the knee. 
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Long leg cast
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The long leg cast may be used for: 

· Tibial fractures

Like the below the knee cast, the long leg cast requires a 90o angle at the ankle and a thick, flat foot plate.  

Bottom of Form

Top of Form

[image: image95.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image96.wmf]



 HTMLCONTROL Forms.HTML:Hidden.1 [image: image97.wmf]

0


Cylinder/stovepipe cast

The cylinder/stovepipe cast may be used for: 

· Patellar fractures or dislocations

· Distal femoral fractures (some)

As the inactive leg muscles atrophy and the cast becomes loose, it may slip.  Good moulding may help to avoid this, but should loosening occur, the patient should have a new cast applied. 
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Summary questions

Question 1
Choose the INCORRECT statement: 
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	Fiberglass takes 2-3 days to dry completely. 

	[image: image102.wmf]
	Stockinette may be the first layer of cast applied. 
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	Plaster will feel hard in approximately 4 minutes. 
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	Fiberglass is lighter than plaster. 
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Question 2
Skin injury from the cast saw is more likely for all of the following EXCEPT: 
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	Moving the cast saw in and out with brisk movements. 
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	A wet cast. 
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	Casts with gortex cast lining. 
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	Patients with fragile skin, such as babies and the elderly. 
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Question 3:
All of the following are true, EXCEPT: 
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	A burning point under the cast may indicate an abnormal pressure point. 
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	Skin irritation is especially common at the edges of fiberglass casts. 
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	Fracture reduction may be lost as swelling subsides. 
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	Early signs of compartment syndrome include pallor, pulselessness and paresthesia. 
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Congratulations! 

You have now completed the Cast Application module. 

Credits 

· This web-based module was developed by Adam Szulewski based on content written by Dr. Bob McGraw and Dr. Lindsay Davidson for the Queen's University Department of Emergency Medicine Summer Seminar Series and Technical Skills Program.

· Special thanks to Dee Donovan (plaster technician) and Amy McDougall (simulated patient) for their involvement in this project. 

· This module was created using exe : eLearning XHTML editor with support from Amy Allcock and the Queen's University School of Medicine MedTech Unit.
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