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Abstract 
A pneumatic walking training aid for 

amputees is described. I t was developed by the 
late Biomechanical Research and Development 
Un i t , Roehampton, f rom an original design by 
Professor Lit t le in Australia. The walking aid has 
been used successfully on the majority of below-
knee and through-knee patients rehabilitated in 
the Roehampton Walking Training School since 
1976. There have been no complications that 
could be attributed to the use of the pneumatic 
walking aid. 

Introduction 
Early mobilization following amputation is 

now generally accepted as being an important 
factor in the rehabilitation programme of all 
amputees. 

To mobilize the patient by allowing him to hop 
using a frame or crutches only allows the stump 
to hang down taking no active part in the 
exercise. This relative inactivity of the 
dependent stump is conducive to increased 
stump oedema even when supported by a stump 
bandage. Many of the older patients find 
balancing on one leg exhausting and almost 
beyond their capability. I t is therefore desirable 
that the patient has support from some form of 
prosthesis on the side of the amputation from the 
time of starting standing exercises. 

The support may take the form of a simple 
pylon structure wi th a pre-made adjustable 
socket as advocated by Devas (1971) for above-
knee amputees. Wi th this approach it is difficult 
to achieve a socket fit that supports the distal 
stump tissues. 

The immediate post-operative fitting of a 
plaster socket as described by Burgess et al 

(1965) can be most effective when applied by 
staff who are experienced in its use. However 
this technique is difficult to learn to use safely 
and therefore its use has in the main been 
confined to specialist units. 

Li t t le (1971) described an early walking device 
which he designed around a pneumatic air splint 
as a form of temporary socket using a metal 
frame and prosthetic foot. This device was used 
as a walking training aid unti l the stump was 
ready for a definitive socket fitting. In this report 
a modified pneumatic walking aid is described. 
The new device is now in regular use at many of 
the major hospitals in the United Kingdom. 
Other centres abroad have reported on the 
successful use of pneumatic walking aids 
(Dickstein et al 1982). 

The Roehampton pneumatic walking aid 
The apparatus designed by Litt le (1971) 

consisted of a single compartment pneumatic 
sleeve long enough to extend from the groin to 
below the amputation stump. I t was enclosed by 
a tubular frame, having at its lower end an 
extension tube to a solid ankle cushion heel 
(SACH) foot. Following initial use of one such 
device, kindly loaned by Professor Litt le to the 
Biomechanical Research and Development 
Un i t , Roehampton, the structure was modified 
to provide greater stability of the stump within 
the pneumatic sleeve and to give improved end 
support. The stability was improved by dividing 
the air space in the sleeve into anterior and 
posterior compartments which communicated 
with each other via a small transfer port. 
Improved end support was achieved by using a 
small subsidiary air bag placed in the lower part 
of the main pneumatic sleeve and invaginated on 
itself to support the end of the stump. Simple 
webbing slings supported the distal end of the 
pneumatic sleeve in the frame and allowed 
adjustments in length to be made. A simplified 



support frame was designed with a padded safety 
ring at the upper end and a simple rocker in pla,ce 
of the S A C H foot at the distal end (Fig. 1). 

The Roehampton pneumatic walking aid is 
suitable for patients of widely differing build. I t 
may be used for below-knee and through-knee 
amputations and with a slightly modified sleeve 
for above-knee cases. 

To apply the walking aid the patient is seated 
between parallel bars with his stump extended in 
front of h im. The small end-support air bag is 
positioned over the distal end of the stump and 
held in position as the long pneumatic sleeve is 
pulled over this and up to the groin. The frame of 
the prosthesis is then passed over the pneumatic 
sleeve and held in place until inflation is 
complete. 

The end-support bag is partially inflated, then 
the main air bag is inflated to a pressure of 
40mmHg using a simple foot pump and pressure 
gauge. The gauge and pump are removed and 
the inflating tube is sealed off with a spigot. The 
patient can then stand so that minor adjustments 
can be made, and is then able to walk with a stiff 
knee gait. When the patient bears weight on the 
socket the air pressure in both bags wil l rise to 
60mmHg or more (Fig. 2). 

The apparatus can be worn continuously for a 
period of 2 hours and can be applied as many 
times as is necessary in the course of a single day 
(two periods a day is usual in the course of 
normal rehabilitation). However, when 
commencing exercise on the sixth postoperative 
day or at any time before complete wound 
healing, the air bag is inflated for periods of 5-10 
minutes only during the first day of use and 
thereafter the time is increased progressively. 
The appliance is a walking training aid and is 

intended for use by the patient only under the 
supervision of trained staff. 

Results 
The pneumatic walking aid has been used on 

the majority of patients having below-knee or 
through-knee amputations who have attended 
the Roehampton walking school since 1976. 
Redhead et al (1978) reported on the use of the 
walking aid in the management of 87 lower limb 
amputations in 85 patients of mean age 67 years 
(range 21-94 years). In 6 patients the amputation 
was of the second leg and 2 patients required 
bilateral amputations. 

Use of the pneumatic aid was commenced 
from the sixth post-operative day, but owing to 
delayed wound healing in some patients the 
mean time to its first use was 17 days (range 6-55 
days). A permanent prosthesis was supplied to 
80 of the patients as soon as their stumps were 
healed and showed no volume changes; this was 
at an average of 40 days post-operatively (range 
15-112 days). 

Five patients had to be withdrawn from the 
tr ial for various reasons not connected with the 

Fig. 1. Roehampton pneumatic walking aid showing 
support frame, end-support bag, main pneumatic 

sleeve and foot pump. 

Fig. 2. Pneumatic walking aid applied to patient. 



USE OF THE WALKING AID. NO COMPLICATIONS WERE 
RECORDED FROM PRESSURE DAMAGE TO THE STUMP; 
SEVERAL PATIENTS FELL BUT THE PNEUMATIC AID ACTED 
AS A PROTECTION TO THE STUMP. 

DISCUSSION 
ALTHOUGH A LONG PNEUMATIC SPLINT CAN BE USED 

AS A WALKING AID AND IS COMMERCIALLY AVAILABLE 
* ( J O B S T ) , STABILITY WITH SUCH DEVICES HAS BEEN A 
PROBLEM, (KERSTEIN 1 9 7 4 ) , AND THE ADDITION OF 
THE OUTER FRAME REPRESENTED A SIGNIFICANT 
IMPROVEMENT (LITTLE 1 9 7 2 ) . 

LITTLE REPORTED ON THE USE OF HIS PNEUMATIC 
WALKING AID IN A GROUP OF 5 0 PATIENTS, 8 5 PER CENT 
OF WHOM BECAME PERMANENT LIMB USERS. 

THE ADVANTAGE OF A PNEUMATIC WALKING 
TRAINING AID IS THAT IT IS AN INEXPENSIVE PIECE OF 
EQUIPMENT THAT CAN BE KEPT AVAILABLE FOR 
IMMEDIATE USE. WHILE IT IS BEING WORN IT PROVIDES 
PROTECTION FOR THE HEALING STUMP. THE OVERALL 
CONTACT AND THE VARIATIONS OF PRESSURE, ( 4 0 / 6 0 
M M H G ) DURING THE WALKING CYCLE REDUCES 
OEDEMA AND HASTENS THE SHAPING AND MATURATION 
OF THE STUMP AS VENOUS AND LYMPHATIC RETURN IS 
FACILITATED. GENERAL AND SPECIFIC MUSCLE WORK IS 
BEING USED AND, MOST IMPORTANTLY, THE EARLY 
RESUMPTION OF A STANDING POSTURE AND THE 
COMMENCEMENT OF WALKING PREVENT 
DETERIORATION OF POSTURAL REFLEXES, WHICH CAN 
HAPPEN IN SPITE OF INTENSIVE PHYSIOTHERAPY IF THE 
PATIENT REMAINS BEDFAST OR CHAIRBOUND. DEVAS 
( 1 9 7 1 ) , IN A STUDY OF 1 6 2 PATIENTS HAVING SURGICAL 
AMPUTATIONS, MAINLY FOR VASCULAR DISEASE, 
IDENTIFIED THE NEED FOR AN EARLY WALKING AID WHICH 
COULD BE USED WITHIN A WEEK OR TWO OF SURGERY. 
WHILE HE WAS ABLE TO PROVIDE THIS BY USING A 
HOME-MADE SOCKET AND SECONDHAND PARTS FROM 
DISCARDED PROSTHETIC LIMBS, IT IS CLEARLY PREFERABLE 
TO HAVE A SIMPLE DEVICE AVAILABLE IN ALL HOSPITAL 
PHYSIOTHERAPY DEPARTMENTS WHICH CAN BE USED 
OVER AND OVER AGAIN FOR MANY PATIENTS DURING 
THEIR REHABILITATION. THE PNEUMATIC WALKING AID 
HAS OBVIOUS ADVANTAGES OVER THE PLASTER SOCKETS 
USED IN THE IMMEDIATE POSTOPERATIVE FITTING 
TECHNIQUES WHEN ATTEMPTING TO INTRODUCE THE 
CONCEPT OF EARLY MOBILIZATION OF THE AMPUTEE 
ACROSS A WIDE RANGE OF HOSPITALS. 

* JOBST. BOX 6 5 3 , TOLEDO, OHIO 4 3 6 9 4 . U S A OR JOBST 
IRELAND LTD. THURLES, CO. TIPPERARY, IRELAND. 

MINIMAL STAFF TRAINING IS REQUIRED WHICH MAKES 
THE USE OF THE PNEUMATIC WALKING AID ATTRACTIVE TO 
REHABILITATION DEPARTMENTS. THE DEVICE HAS MET 
WITH THE APPROVAL OF MANY SURGEONS BECAUSE THE 
STUMP AND THE POSSIBLE DEVELOPMENT OF 
COMPLICATIONS ARE NOT HIDDEN FROM VIEW AS IS THE 
CASE WHEN A PLASTER SOCKET HAS BEEN APPLIED. 
EXPERIENCE HAS SHOWN THAT THE WALKING AID IS SAFE 
TO USE DURING THE EARLY POSTOPERATIVE PHASE OF THE 
REHABILITATION OF THE NEW AMPUTEE. THE REACTION 
OF THE PATIENTS TO THIS APPARATUS IS FAVOURABLE AND 
THERE IS LITTLE DOUBT THAT A NUMBER OF PATIENTS 
HAVE BEEN ABLE WALK INDEPENDENTLY THROUGH ITS 
USE WHO WOULD OTHERWISE HAVE HAD TO ACCEPT A 
WHEELCHAIR EXISTENCE. MOST FIND THE GENTLE 
PRESSURE COMFORTABLE AND DISCOMFORT IN THE 
STUMP IS OFTEN EASED. OBJECTIVELY, IT APPEARS THAT 
OEDEMA IS REDUCED, WOUND HEALING IS NOT 
IMPAIRED AND VOLUME CHANGE IN THE STUMP 
LIMITED, PERMITTING A DEFINITIVE SOCKET TO BE MADE 
AT AN EARLY STAGE. 

THE ROEHAMPTON PNEUMATIC WALKING A I D IS 
NOW COMMERCIALLY AVAILABLE FROM: 

VESSA LTD 
PAPER MILL LANE 
ALTON 
HANTS G U 3 4 2 P Y 

PRICE: £ 4 5 EACH EX. WORKS. 
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