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Introduction  
 
In the trauma setting there are different devices available to restrict spinal motion if an injury is 
suspected. Spinal motion restriction (SMR) is a skill that is performed to prevent secondary 
deterioration of spinal injuries.  
There has been a growing concern that traditional immobilisation equipment (hard spine board, 
head blocks, spider harness) causes far more harm to patients. The vacuum mattress has recently 
gained popularity and has become the equipment of choice when a patient with potential spinal 
injuries requires spinal motion restriction. 
 

The vacuum mattress 
 
When compared to a spine board, vacuum mattresses are thought to offer equal, if not superior, 
comfort and support for patients requiring immobilisation. The goal when immobilising a patient is 
to have the spinal column stabilised in a neutral position. This neutral position is currently poorly 
defined and varies among individuals. The best way to neutrally position a patient is to positon 
supine on the vacuum mattress in a way that resembles the patient standing up straight and looking 
forward – in a relaxed manner.  

Trauma patients in the past where more often immobilised than not. If there was any doubt about 

potential injury to the spine, the patient was immobilised. The current movement away from 

immobilising every trauma patient, towards selective strategies for which patient’s should be 

immobilised, is widely supported. Guidelines to assist the EMS practitioner in this manner have been 

published in multiple forums.  

 

 

 

 

 

 

 

 

 

 

 



 

Procedure 

The vacuum mattress is put on a flat surface, stretcher or possibly on a long spine board. The straps 

are put under the mattress, along its side, so they do not reach the ground. Then the polystyrene 

balls are distributed evenly through the mattress by shaking its surface. (A section with fewer balls 

would be less rigid, conversely if balls are concentrated at any given point this becomes more rigid.) 

A sheet is put on the mattress and folded so it will be possible to pull it to wrap the casualty by using 

an S-fold. Finally, a team member should double-check that the pump (manual or electrical) is set to 

either pump air in or suck air out of the mattress. 

Moulding the mattress:  

There are three methods of placing the casualty on the vacuum mattress: 

1. Lifting the patient and pushing the mattress underneath the patient. This method requires a 
minimum of five team members (four lifting and one pushing the mattress), and should be 
used when a spine or a pelvis trauma is suspected; 

2. If the casualty is lifted with a scoop stretcher, it is put on the mattress that is already lined 
with a sheet and gently opened to release the casualty; 

3. If the casualty is lifted on a long spine board, the board is placed on the mattress and the 
casualty is lifted by four team members and the 5th team member should remove the 
board. 

In all cases the vacuum valve must be easily accessible and at the feet of the casualty. 

Once the casualty is on the mattress, the sheet is wrapped around him/her and the sides of the 
mattress are folded against their body. The top of the head must be kept clear (the mattress could 
retract when pumping out the air and thus compress the spine). The air is pumped until the mattress 
is rigid, then the valve is closed and the straps are fastened. 

 

Advantages  Disadvantages 

 
The vacuum mattress is an alternative to the use 
of a long spine board. Its advantages are: 
 

• Comfort 
• Being adaptable to all traumas (included 

spinal and femoral traumas) 
• The patient is held more securely 
• The patient can easily be lifted and 

moved short distances and in confined 
spaces, provided sufficient team 
members (typically six) are available 

• Distributes pressure more equally on 
body surfaces, leading to lower risk for 
pressure ulcer formation compared to a 
long board 

• Flame retardant and easy to clean. 
 

 

 
• Relatively fragile (useless unless a 

perfect vacuum is maintained) 
• Increased cost relative to a 

traditional long spine board 
• The time taken to evacuate the bag 

compared to readily-available standard 
spinal board 

 

https://en.wikipedia.org/wiki/Long_spine_board
https://en.wikipedia.org/wiki/Long_spine_board
https://en.wikipedia.org/wiki/Casualty_lifting#Vertical_lift
https://en.wikipedia.org/wiki/Long_spine_board
https://en.wikipedia.org/wiki/Stretcher
https://en.wikipedia.org/wiki/Casualty_lifting#Vertical_lift
https://en.wikipedia.org/wiki/Scoop_stretcher


 

 

Cleaning and maintenance 

1. After use it is important to let air into the mattress before rolling up. Reconnect the exhaust 

nozzle and allow up to a minute for air to enter.  

2. Roll up in such a way that the beads are spread evenly. This will ensure that they will need 

less evening out when the mattress is used again.  

3. Never attempt to fold or roll up the mattress in its evacuated state; always ensure that the 

white exhaust nozzle is connected and that the mattress is floppy before rolling and storing.  

4. The mat should be rolled up into the sac, not folded.  

5. For light dirt, use only warm water with a non-biological soap.  

6. Never use solvent.  

7. For effective decontamination and infection control, use steam cleaning equipment.  

8. Remove the tube which fits the pump prior to packing everything away in the rucksack.  
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YouTube links: 

 

1. Vacuum mattress for suspected spinal injury: 

https://www.youtube.com/watch?v=13z2XD7LKOI 
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INSTRUCTIONS 
Read through the article and answer the multiple-choice questions provided below. There is only ONE correct answer to each question. 
 

MCQ’s 

 Question 1: You are the second crew to arrive at the scene of 
a motor vehicle accident in which eight (8) people were 
injured, none seriously. As you walk to the scene a member of 
the first crew approaches you and asks if you will place 
someone on a hard spine board whom he suspects 
experienced a spinal injury in the crash. You take your board 
to the patient who is fully conscious, has no obvious injuries, 
is standing and on further investigation found to have 
suffered a mild whiplash injury. You decide not to use the 
spine board. Some time later you are confronted by the crew 
member you talked with earlier and asked why you did not do 
what he asked. Which of the following statements will you 
use to answer him? 

1.1 There is growing concern that traditional immobilisation 
equipment (hard spine board, head blocks, spider 
harness) causes far more harm to patients than good.  
 

A. TRUE         B. FALSE 
 

1.2 The current movement away from immobilising every 
trauma patient, toward selective strategies for which 
patient should be immobilised, is widely supported.  
 

A. TRUE         B. FALSE 
 

1.3 The goal when immobilising a patient is to have the spinal 
column stabilised in the neutral position.  
 

A. TRUE         B. FALSE 
 

1.4 The neutral position is well defined.  
 

A. TRUE         B. FALSE 
 

 
1.5 The vacuum mattress has recently gained popularity, but 

is not the equipment of choice.  
 

A. TRUE         B. FALSE 

Question 2: Is it TRUE that the best way to neutrally position a 
patient, is to position supine on the vacuum mattress in a way 
that resembles the patient standing up straight and looking 
forward in a relaxed manner? 

A. YES  
B. NO 

Question 3: You are called out to a scene where a motor 
vehicle has crashed into a house. All you know is that the 
driver of the vehicle as well as an occupant of the house are 
seriously injured. Regarding location you know that the area 
where the accident took place is known for its steep inclines 
and sharp turns. You decide to take vacuum mattresses 
instead of hard spine boards / head blocks. One of your crew 
members rolls his eyes in criticism when you tell him to load 
the mattresses. On your way to the scene you cannot resist 
the temptation to inform him about which of the following 
advantages of the vacuum mattress in this situation? 

3.1 It is adaptable to all traumas (including spinal and 
femoral) and you don’t know what to expect.  
 

A. TRUE      B. FALSE 
 

3.2 The patient is held more securely. 
 

A. TRUE      B. FALSE 
 

3.3 The patient can easily be lifted and moved short 
distances. 
 

A. TRUE B. FALSE 
 

 
3.4 It can be used more effectively in confined spaces.  

 
A. TRUE B. FALSE 

 

3.5 It is much more comfortable and patient cooperation can 
easily be obtained.  
 

A. TRUE B. FALSE 

 



 

  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 4: Back at base you ask “rolling eyes Van Tonder” to 
maintain and clean the mattresses. As they are very expensive 
you ask him to highlight important points when maintaining 
and cleaning them. Which of the following points which Van 
Tonder gives are Correct (C) and which are Incorrect (I)? 

4.1 After use it is not important to let air into the mattress 
before rolling up. 
 

 A. CORRECT      B.  INCORRECT 
 
 
4.2 Beads need not be spread evenly.  
 

A. CORRECT      B.  INCORRECT 

 

4.3 The mat should be rolled up into the sac, not folded.  

 A.  CORRECT      B.  INCORRECT 

4.4 For light dirt, water with any soap can be used.  
 
  A. CORRECT      B.  INCORRECT 
 
4.5 For effective decontamination and infection control, steam 
cleaning equipment should be used.  
 

A. CORRECT      B.  INCORRECT 
 
 

VIDEO: 
 
Question 5:  In the YouTube video, ‘Vacuum mattress for 

suspected spinal injury’ the presenter mentions the origin of 

the vacuum mattress. From which country is it? 

 

A. South-Africa 

B. China 

C. Europe 

D. Brazil 

E. Japan   
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