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The purpose of this paper is to discuss the merits of the air splint in the 
preprosthetic rehabilitation of lower extremity amputated limbs. We describe 
various methods to control postoperative edema and discuss the advantages 
and disadvantages of each. The protocol to apply and maintain the air splint and 
the advantages of this method over other methods are described. We believe 
the air splint is a very successful method available to all health care providers 
for safely controlling postoperative edema in a timely and effective manner. 
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One of the main purposes of any preprosthetic rehabilita
tion program for a lower limb amputation is to enhance early 
maturation of the residual limb. Proper control of postoper
ative edema must be an integral component of this program. 
Delay in prosthetic fitting because of excessive edema is both 
frustrating and costly. Prospective payment based on Diag
nostic Related Groupings and its effect on the length of the 
hospital stay will increase the need for edema to be prevented 
and managed in an effective and timely manner. 

Several requirements exist for any material used for man
aging postoperative edema.1 First, this material must apply 
selective pressure over the residual limb without restricting 
blood flow to the distal area. The material should also allow 
easy access for inspection of the incision site and any dressing 
changes. Patient compliance is an important element of any 
program to manage postoperative edema. The method must 
produce a minimum of patient discomfort, be easily applied 
by staff members, and should be cosmetically acceptable by 
the patients and their families. 

A controversy still exists on which is the best method to 
manage edema. Numerous procedures have been recom
mended with varying results. The traditional elastic wraps 
have several drawbacks.2 They can be difficult to apply and 
must be changed frequently to maintain adequate pressure. 
The possibility of tourniquet effect is also high with elastic 
wraps. Residual limb shrinkers have been suggested by Man-
nella as a method more effective than elastic wraps.3 A draw
back to residual limb shrinkers is that they must frequently 
be changed as the edema decreases, and they are difficult to 
suspend, especially with above-knee amputations. 

Burgess et al supported the use of rigid dressings as a means 
of controlling edema and facilitating early ambulation.4 A 
major problem with this method is that highly skilled person
nel are required to fabricate the device. This limits its use to 
centers that have access to appropriately trained personnel. 

Kerstein et al warned that patients with precarious circulation 
are not ideal candidates for rigid dressings.5 He believed that 
the wound and surrounding area should be available for close 
inspection, which the rigid dressing does not allow. 

Plastic film is another treatment possibility suggested by 
Dowie.6 This method is very effective if applied soon after the 
amputation but is not effective in reducing edema once the 
edema has developed. 

Unna dressing is a method supported by Ghiulamila.7 This 
soft dressing controls the postoperative edema and acts as a 
liner so that a temporary prosthesis can be fitted over the 
dressing. The drawback to Unna dressing is the need for 
trained personnel to fabricate and fit the prosthesis and the 
lack of easy inspection of the amputation site. 

The air splint or pneumatic device is still another method, 
and the one we recommend. Air Splinting is the one method 
that provides uniform pressure over the residual limb, allows 
easy access, and is safe and easy to use. The air splint also 
allows early ambulation, which is very advantageous for a 
geriatric patient. 

Bonner and Green have used a type of air splint on over 
200 patients successfully.8 Kerstein9 and Sher10 have used the 
air splint with fewer patients but with the same positive results. 
We have used the device successfully on over 100 patients 
and believe that it is a highly effective method to control 
postoperative edema and can be used successfully in any 
facility. 

APPLICATION 

The air splint* can be applied immediately after surgery 
but is usually applied 2 to 10 days after the amputation. A 
gauze pad is placed over the area when the incision is not 
healed. A 6-in stockinette is placed from the distal end of the 
residual limb to the proximal thigh area. The stockinette 
absorbs the perspiration while the air splint is in place. Figure 
1 illustrates a sterilized air splint applied over wrinkle-free 
stockinette. The zipper is placed anteriorly for ease of access. Mr. Rausch is Director, Department of Physical Therapy, University of 
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PRACTICE 

The air splint is applied high enough on the residual limb so 
that when the patient stands, the air splint has adequate 
clearance of the floor. We prefer to inflate the air splint to 25 
to 30 mm Hg but use less pressure if the patient cannot 
tolerate the preferred amount. With lower pressure, the effec
tiveness of the splint is reduced. The air splint remains on 
continuously. The residual limb is inspected frequently for 
drainage or changes in color by trained personnel. The air 
splint is never left off for more than five minutes. When the 
exercise program is initiated in physical therapy, the air splint 
is removed and temporarily replaced by elastic wraps. The 
bulkiness of the air splint makes exercising difficult with the 
air splint applied. When the patient ambulates in physical 
therapy, a 24-in† metal cone is applied over the splint. This 
cone allows for increased weight bearing on the residual limb. 
The air splint is inflated up to 50 mm Hg or to maximal 
patient tolerance for ambulation. The patient is usually in
dependent in ambulation with a walker or crutches within 5 
to 7 days (Fig. 2). 

When sufficient shrinkage has occurred, prosthetic fitting 
is initiated. The fitting usually occurs within 10 to 20 days 
after the air splint was first applied. Elastic wraps are used to 
maintain shape, if prosthetic fitting is delayed. The air splint 
is occasionally used until prosthetic fitting occurs if the patient 
has the resources to purchase the splint for use at home. 

CLINICAL IMPORTANCE 

The air splint is one of numerous devices available to 
manage edema in the residual limb after a lower extremity 
amputation. The advantages are that the air splint does the 
following: 
1. Maintains equal pressure on the residual limb with no 

danger of distal edema because of improper bandaging. 
2. Is self-suspending. 
3. Is lighter than other devices available. 
4. Is easy to apply for both patients and staff with minimal 

inservice training required for new staff members. 
5. Allows early ambulation on the residual limb. The patient 

remains mobile and does not lose the weight-bearing sen
sation. Mobility is especially important for the geriatric 
patient because confinement to a wheelchair can be detri
mental to functional level. 

6. Permits ambulation by cardio-pulmonary-impaired pa
tients who otherwise would not be ambulatory because 
they often find ambulation extremely difficult and danger
ous on one extremity. Using an air splint enables us to 
evaluate these patients as more realistic prosthetic candi
dates. 

7. Decreases the risk of a knee-flexion contracture in the 
below-knee amputated limb. Although the splint allows 
some movement at the knee, the limb is maintained in an 
extended position for the majority of the day. 

The air splint has several. disadvantages. It can be cumber
some and hot for the patient to wear and, if punctured, will 
lose its effectiveness. The air splint does not compress the 
adductor muscle region on the patient with an above-knee 
amputation and is difficult to suspend on the above-knee 
residual limb. 

† 1 in = 2.54 cm. 

Fig. 1. Air splint applied over stockinette. 

Fig. 2. Ambulation with air splint and metal cone. 

CONCLUSION 

The air splint is a readily available device to manage 
postoperative edema in patients with above-knee, below-knee, 
and Syme's amputations. The splint meets the clinical require
ments of uniform pressure applied on the residual limb with 
no constriction, easy inspection of the incision site, wearing 
comfort for the patient, and ease in applying. The splint also 

Volume 65 / Number 6, June 1985 913 



allows early ambulation on the residual limb. At times, it 
enables a patient to walk who would otherwise be confined 
to a wheelchair. Any facility could easily incorporate the air 
splint into their preprosthetic rehabilitation program for lower 
extremity amputees. The air splint is safe, effective, and easily 
used without the need for highly skilled personnel. 
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