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The concept of the
vacuum mattress was
first invented by Loel
and Haederli who
described their
‘matelas coquille’ in
France in the 1960s.

It took many years before its
value in the treatment of casualties
in a pre-hospital setting became
established practice but it has
become one of the great
advances in improving the care of
the injured before and during
transfer to hospital. This is
especially true in hostile
environments and in situations
where accurate diagnosis may not
be possible.

The principle of the mattress is
relatively simple. A closed space
containing air and beads arranged
so that the air can be extracted
creating a vacuum and locking the
beads into a rigid shape. The
technical problems are posed by
the need to have beads of the
correct size, density, material and
of the optimum quantity relative to
the internal volume.

The same process has been
used to produce adaptable rigid
supports for photographic and
scientific equipment and for the
packaging of valuable objects in
transit. In producing a vacuum
mattress for clinical use the size of
the mattress is important and in
mountain rescue use the durability
of the covering becomes a major
factor.

We first witnessed the use a
vacuum mattress in mountain
rescue practice in the early 1900s
in Austria, and brought an early
sample back to the UK for
evaluation. Other mattresses were
in use by then, in the offshore oil
industry for example, but these

were almost disposable in their
outer construction and of limited
use in mountain rescue. We were
fortunate to work with Roger
Daynes of Snowsled Polar Ltd to
develop a mattress specifically for
use in UK mountain conditions and
the current model is the result of
gradual modification in the light of
both trials and actual use.

The mattress in current use by
teams in England and Wales is
filled with high density polystyrene
beads. The shell is made from
1000 denier nylon and has five
straps and five carrying handles.
The overall dimensions are two
metres in length, with a top width
of 1.2 metres tapering to one
metre at the foot. The vacuum
pump has been improved in the
most recent model and is easy to
deploy. The overall weight,
including the pump, is 8.0kg.

Other types of mattress are in
use but largely have similar

features. The advantages of using
a vacuum mattress are many:

! Adaptable to all types of trauma
! Provide rigid support for spinal
and pelvic injuries
! Avoids pressure areas
! Provides casualty comfort and
sense of security
! Affords a significant degree of
insulation from the ground
! Can be used in any position 
eg. semi-reclining or as a rigid 
flat base
! May be carried over short
distances in the absence of a
stretcher
! Integrates well with MR
stretchers and casualty bags
! Easy to clean
! X-rays can be taken through the
mattress 
! Technique of use is easy to learn
! Relatively easy to carry
! Can be used in water – floats

Vacuum mattresses
by David Allan OBE BSc MB FRCS

© David Allan



VACUUM MATTRESSES PAGE 2 OF 2

section
equipment

7

Only two potential disadvantages
exist. Firstly, without the pump, the
mattress cannot be used and
secondly, there is a risk of
puncture with injudicious proximity
to ice axe or crampons.

The mattress has now been in
use for approximately 30 years
and has proved a major step
forward in casualty handling. In
addition to actual experience on
the hills, a number of studies have
demonstrated the superiority of a
vacuum mattress over other
systems particularly in comparison
with a long spinal board.
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Vacuum mattresses

I think it was almost inevitable that, arriving in South Lakes in 1975 as a surgeon with mountaineering
credentials, I would be drawn into mountain rescue and so it turned out. I had already come across accidents
in the hills both in the UK and the Alps and was aware of a need to deliver a high standard of onsite medical
care to the injured parties.
One thing led to another and the move from team doctor to MREW medical officer and then chairman
seemed to progress without pause for breath. I believe we now deliver a rescue service of the highest order
but there will always be new lessons to learn and advances to make.
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