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Fifty-five patients with vascular insufficiency resulting in above-knee (AK) and 
through-knee (TK) amputations were studied to determine factors related to 
prosthetic candidacy and functional outcome. Chart review showed that the only 
difference between patients who were fitted with prostheses and those who were 
not fitted with prostheses was their respective number of medical complications. 
Twenty-three of 31 patients with prostheses were evaluated 7 to 35 months after 
receiving the prostheses. Ten (44%) of these patients wore their prostheses all 
day every day and used wheelchairs minimally or not at all. Over half of the 
patients evaluated used their wheelchairs most of the time. Two (9%) of the 23 
patients had stopped wearing their prostheses. Patients who demonstrated 
increased walking distances and velocities at follow-up used their prostheses 
more and their wheelchairs less than did the other patients. Neither gait factors 
nor hip range of motion at discharge was predictive of continued prosthetic use. 
Functional outcome and prosthetic use were limited in this group of elderly 
patients with dysvascular AK and TK amputations. The results of this study may 
serve as a basis for clinical determination of prosthetic candidacy and functional 
goals. 
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The most recent statistics available 
indicate that 92,000 individuals in the 
United States undergo above-knee (AK) 
and through-knee (TK) amputations 
each year (National Center for Health 
Statistics, unpublished data, 1983). 
Many amputations in the lower extrem
ities result from vascular insufficiency 
and diabetes mellitus. These diseases af
fect primarily the older adult. The deci
sion regarding whether to fit these pa
tients with prostheses is difficult because 
of the conflicting nature of cost versus 
benefit. Many factors contribute to the 
high cost of prosthetic fitting and train
ing. Physical limitations associated with 
advancing age, such as diminution of 
muscular strength, sensation, balance, 
and coordination and an increased 
number of medical problems,1 may pro
long the required training time and ne
cessitate inpatient rehabilitation. Thus, 
the cost of rehabilitation can escalate. In 
addition, increased morbidity and mor
tality are associated with peripheral vas

cular disease (PVD),2 and the energy 
output required for ambulation in the 
elderly population is high.3,4 Because of 
these factors, we believed that patients 
might not live long enough to use their 
prostheses or would discard them in a 
short period of time. 

Nevertheless, humanistic considera
tions support making prosthetic fitting 
and training available to motivated pa
tients. An improved functional level re
sulting from training can foster inde
pendence, thus minimizing the need for 
assistive services. Additionally, psycho
logical benefits derived from a more 
"normal" body image and reliance on 
one's own physical abilities can enhance 
the patient's quality of life. 

Unfortunately, few recent follow-up 
studies are available to assist health care 
professionals in determining which pa
tients will do well with prostheses and 
what level of function can be expected 
after prosthetic training. Most previous 
studies have involved combined groups 
of young and old individuals, individ
uals with dysvascular and traumatic am
putations, or individuals with AK and 
TK amputations. These groups are so 
different that we cannot apply the find
ings of those studies to our group of 
elderly patients with dysvascular AK 
and TK amputations. 

We believe these studies have other 
limitations as well. Definitions of func
tional outcomes and prosthetic use vary 
widely from one study to another and 
are different from our descriptions. In 
addition, the results of some follow-up 
studies may be biased because the data 
were collected by questionnaires,5-8 

rather than by more objective assess
ment of patients. 

We have limited our review of the 
literature to the last 15 years because we. 
believe that surgical and rehabilitative 
care of lower extremity amputees has 
changed significantly during this time. 
Healing levels currently can be deter
mined reliably so that the knee joint is 
retained more frequently than in pre
vious years. Also, the amount of time 
from surgery to fitting of prosthesis has 
been reduced. Medical treatment of di
abetes mellitus and PVD has improved, 
so that a healthier patient is ready for 
rehabilitation. Additionally, prosthetic 
advancements, such as use of light
weight prostheses,9 have allowed less ro
bust patients to be prosthetic users. 

The purposes of this study were to 1) 
identify factors related to prosthetic can
didacy, 2) determine the level of func
tion and extent of prosthetic use in pa
tients with prostheses, and 3) establish 
predictors of prosthetic use. The study 
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TABLE 1 
Characteristics of Patients Fitted and Not Fitted with Prostheses 

Patients fitted 
(n = 31) 

Patients not fitted 
(n = 24) 

TOTAL 

Amputation Levela 

n 

23 

13 
36 

AK 

% 

74 

54 
65 

TK 

n 

8 

11 
19 

% 

26 

46 
35 

Sex 

Male 

n 

20 

15 
35 

% 

65 

63 
64 

Female 

n 

11 

9 
20 

% 

35 

37 
36 

Primary Diagnosisb 

NIDDM 

n 

18 

13 
31 

% 

58 

54 
56 

PVD 

n 

13 

11 
24 

% 

42 

46 
44 

Age 

X 

64.9 

65.92 

s 

8.13 

9.69 

Number of 
Medical 

Problemsc 

X 

1.03 

2.9 

s 

1.0 

1.0 

was restricted intentionally to elderly 
patients with dysvascular AK and TK 
amputations because of clinical ques
tions about the outcome of fitting 
this specific patient population with 
prostheses. 

METHOD 

Subjects 
The sample consisted of 55 patients 

who underwent either amputation only 
or amputation and prosthetic training 
at our center between January 1978 and 
October 1980 and who met the follow
ing criteria: 1) unilateral AK or TK am
putation, 2) amputation secondary to 
vascular disease, and 3) 50 years of age 
or older. 

Program 

For patients fitted with prostheses, the 
program consisted of gait training; func
tional training; instruction in skin care 
and prosthetic management; and mus
cle strengthening and stretching exer
cises, as appropriate. 

Evaluation 

The charts of all patients were re
viewed for sex, age, diagnosis, level of 
amputation, and medical complica
tions. Medical complications were de
fined as problems that could interfere 
with prosthetic rehabilitation and in
cluded cardiac problems; obesity; pul
monary problems, such as chronic ob
structive pulmonary disease; blindness 
or severe visual impairment; residual 
effects of a cerebrovascular accident 
(CVA); cognitive deficits, such as or
ganic brain syndrome; and other prob
lems, such as carpal tunnel syndrome 
and lower extremity pain. 

Data gathered on patients who had 
been fitted with prostheses also included 
type of prosthesis; amount of time from 
surgery to fitting; length of prosthetic 
training; lower extremity range of mo
tion; ambulation velocity, distance, and 
equipment; and the ability to don and 
doff the prosthesis, to transfer, and to 
ascend and descend stairs. Patients who 
had prostheses were evaluated and in
terviewed at least six months after re
ceipt of their prostheses. The interview 
included questions regarding use of the 
prosthesis and wheelchair, prosthetic 
comfort, need for prosthetic repair, sta
tus of health, new medical or residual 
limb problems, reasons for not wearing 
the prosthesis, and ambulatory equip
ment use. The follow-up evaluation and 
interview were omitted for patients who 
were not fitted with prostheses. 

Data Analysis 

Data analyses included determination 
of means and standard deviations; chi-
square analyses to compare patients fit
ted and not fitted with prostheses; Stu
dent's t and Mann-Whitney U tests to 
compare AK and TK amputation 
groups; and Student's t tests to compare 
patients who used their prostheses and 
those who did not. Nonparametric tests 
were used when the assumptions for 
parametric tests could not be met. 

RESULTS 

Description of Sample 
The average age of the patients was 

65.4 years. The majority (65%) of the 
patients had undergone AK amputa
tions. Sixty-four percent of the patients 
were men, most with a diagnosis of non-
insulin-dependent diabetes mellitus 

(NIDDM). Thirty-one (56%) of the pa
tients were fitted with prostheses. Pa
tient characteristics are presented in Ta
ble 1. 

Of the 31 patients fitted with prosthe
ses, 5 could not be located at follow-up, 
2 had had their other leg amputated and 
no longer met the study criteria, and 1 
had died. Data for these eight patients 
were used only for comparison with pa
tients not fitted with prostheses. Thus, 
only 23 patients were included in dis
charge and follow-up analyses. 

Both the functional follow-up assess
ment and interview were carried out on 
20 patients; an additional 3 patients 
were available for telephone interview 
only. The average amount of time from 
prosthetic fitting to follow-up was 17.0 
± 12.9 months. 

One individual was an outpatient dur
ing the training period. Twenty-seven 
patients underwent initial prosthetic 
training. Two were retrained after resid
ual limb revisions, and two were seen 
for retraining with new prostheses. The 
average amount of training time for all 
patients was 13.6 ± 4.0 treatment days. 

Combined Amputation Levels for 
Data Analysis 

We combined AK and TK amputa
tion levels in our sample because previ
ously we had observed no functional 
differences between the two groups and 
because we found no significant differ
ence between them on initial values for 
walking velocity (t = 1.01, df = 21, p = 
.33), walking distance (t = 1.10, df = 23, 
p = .28), upper extremity ambulation 
equipment (U = 71.5, p < .36), ability 
to ascend and descend stairs (U = 62.5, 
p < .30), and diagnosis or cause of am
putation (U = 67.0, p < .28). 

a AK = above knee, TK = through knee. 
b NIDDM = noninsulin-dependent diabetes mellitus, PVD = peripheral vascular disease. 
c Medical problems in addition to primary diagnoses that could interfere with rehabilitation, such as cardiac disease, residual effects of 

cerebrovascular accidents, visual impairment, pulmonary involvement, and cognitive dysfunction. 
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Description of Prosthesis 
The average amount of time from 

amputation to prosthetic fitting was 5.6 
± 4.0 months. Twenty-nine (94%) of 
the 31 patients (21 with AK amputa
tions; 8 with TK amputations) were fit
ted with endoskeletal prostheses that 
had metal pylons covered with cosmetic 
covers. Pylons were attached to either a 
polyester or polypropylene socket. The 
polypropylene socket is a prefabricated, 
lightweight, two-piece plastic socket that 
can be adjusted with Velcro closures to 
accommodate for limb volume changes. 
All prostheses except one had solid-an
kle cushion heel (SACH) feet, and all 
except two had pelvic bands. These 
three exceptions were on prostheses 
used by patients with TK amputations. 

Comparison of Patients Fitted 
and Not Fitted 

Based on chart review, patients fitted 
with prostheses were similar to those not 
fitted except in terms of medical com
plications (Tab. 1). Patients not fitted 
with prostheses tended to have more 
medical complications that would affect 
rehabilitation than did the patients who 
were fitted with prostheses (x2 = 11.46, 
df = 1, p < .005). Patients fitted with 
prostheses had an average of one medi
cal problem other than their primary 
diagnosis of PVD or NIDDM. Those 
not fitted with prostheses had a mean of 
2.9 medical problems (Tab. 1). The 
most common problems were cardiac 
disease (n = 25), residual effects of CVA 
(n = 19) visual impairment (n = 15), 
pulmonary involvement (n = 12), cog
nitive dysfunction (n = 11), and other 
problems (n = 18). 

No significant difference was found 
between the two groups of patients in 

DISCHARGE 
(n = 23) 
FOLLOW-UP 
(n = 20) 

Figure. Equipment used by patients with prostheses at discharge and follow-up. 

terms of sex (x2 = .017, df = 1,p> .95), 
age (x2 = .05, df = 1 , p > .90), primary 
diagnosis (x2 = .0002, df = 1, p> .99), 
or level of amputation (x2 = 1.6, df = 
1, p > .20). The two most common 
reasons patients were not given prosthe
ses were residual motor control prob
lems secondary to CVA (n = 15) and 
cognitive problems, such as lack of co
operation, confusion, or inability to fol
low directions (n = 15). 

Discharge Status of Patients 
with Prostheses 

At the time of discharge, all patients 
were wearing their prostheses 8 to 10 
hours every day. Most patients (86%) 
were independent in donning and doff
ing their prostheses. All patients used 
their wheelchairs daily for varying 
amounts of time. All were independent 
in transfers, and all except two were 
independent in ambulation on level sur
faces. Fourteen patients (61%) used 
forearm or axillary crutches, 8 (35%) 
used walkers, and only 1 (4%) used a 
cane (Figure). Nineteen out of 22 pa
tients were independent in ascending 
and descending stairs with the aid of a 
handrail, but only 5 patients were able 
to ascend and descend stairs using only 
their usual ambulatory equipment (Tab. 
2). Information was unavailable on one 
patient. 

The mean ambulation velocity at dis
charge was only 19% of normal,10 with 
a range of from 7% to 38%. The distance 
walked also was extremely variable, 

ranging from 20 to 330 m. The mean 
distance walked was 115 m (Tab. 3). 

Follow-up Status of Patients 
with Prostheses 

Based on interview data, patients were 
categorized according to their primary 
method of mobility (ie, ambulation with 
prostheses or use of wheelchairs). Ten 
patients were classified as primarily us
ing their prostheses for mobility. These 
were patients who reported wearing 
their prostheses at least 8 to 10 hours a 
day, five or more days a week. Eleven 
patients were primarily wheelchair 
users, although the majority of these 
patients continued to don their prosthe
ses for at least short periods every day. 
Two patients had stopped wearing their 
prostheses (Tab. 4). One of these pa
tients was ambulatory with crutches; the 
other ambulated with a walker, but pri
marily used a wheelchair. 

The primary reasons given by patients 
for not wearing their prostheses all day 
every day were cosmetic problems, dis
comfort, or unsatisfactory fit (n = 14). 
Functional limitations, such as difficulty 
in getting in and out of a car, inability 
to perform activities with prostheses that 
could be performed easily without pros
theses, and difficulty in donning and 
doffing, were reported by seven patients. 
Reasons reported less frequently were 
mechanical problems with the prosthe
ses (n = 2) and problems with the non-
amputated extremity (n = 1). Five pa
tients reported that they received new 
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Twenty-one of the endoskeletal pros
theses (71% of AK and 75% of TK) had 
manually locking knees. Of the remain
ing prostheses, 2 had polycentric knees, 
5 had weight-activated safety knees, and 
1 had a free knee. The most frequently 
used endoskeletal prostheses had poly
propylene sockets, pelvic bands, locked 
knees, and SACH feet (52% of the pa
tients with AK amputations; 50% of the 
patients with TK amputations). 

The remaining two patients, both of 
whom had AK amputations, were fitted 
with exoskeletal prostheses. Each pros
thesis had a pelvic band and SACH foot. 
One had a four-bar knee, and one had 
a weight-activated safety knee. Three of 
the 31 patients fitted with prostheses 
used temporary prostheses initially. 
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TABLE 2 
Functional Status of Patients with Prostheses at Discharge and Follow-up 

Activity 

Donning and doffing 
prosthesis 

Transfers 
Ambulation on level sur

facesb, c 

Ascending and de
scending stairs with a 
handrailc 

1 

19 
23 

21 

19 

Number of Patients at Each Functional Levela 

Discharge 
(n = 23) 

S 

2 

1 

A 

3 

U 

2 

NA 

1 

1 

I 

16 
20 

20 

14 

Follow-up 

S 

1 

3 

(n = 20) 

A 

2 

1 

U 

2 

NT 

1 

TABLE 3 
Ambulation Velocity and Distance for Patients with Prostheses at Discharge 
and Follow-up" (n = 19) 

Ambulation 

Velocity (% of normal)b 

Distance (m) 

Discharge 

18.71c 

114.68 

s 
9.8c 

84.35 

Follow-up 

21.53 
104.95 

s 
14.78 

101.38 

TABLE 4 
Use of Prostheses and Wheelchairs at Follow-up 

Use of Prostheses and Wheelchairs 

Wore prostheses daily; little or no wheelchair use 
Wore prostheses daily; used mostly wheelchairs 
Wore prostheses infrequently; used mostly wheel

chairs 
Stopped wearing prosthesesa 

Patients 
(n = 23) 

n 
10 
7 

4 
2 

% 
44 
30 

17 
9 

prostheses or sockets after discharge. 
Only four patients reported no pros
thetic problems at the time of follow-
up. These four patients wore their pros
theses all day every day and used their 
wheelchairs minimally or not at all. Of 
the remaining patients, eight wore their 
prostheses all day every day despite mi
nor problems, although some of them 
were primarily wheelchair users. Eight 
of the patients with prosthetic problems 
used their wheelchairs almost exclu
sively. 

At follow-up, the mean velocity and 
ambulation distance essentially were 
unchanged from the discharge values; 
however, greater variability was ob

served in the data than was seen at dis
charge. Velocities ranged from 3% to 
50% of normal, and distances ranged 
from 12 to 450 m (Tab. 3). No differ
ence was found between the patients 
with AK and TK amputations on fol
low-up for velocity (U = 28.0, p < .26) 
or distance (t = 0.09, df = 17, p = .93). 

Overall, the patients with prostheses 
declined in their ability to ascend and 
descend stairs with the aid of a handrail. 
More patients required supervision or 
assistance at follow-up than at discharge, 
although the number of patients who 
actually were unable to ascend or de
scend stairs remained unchanged (Tab. 
2). Four patients declined in their ability 

to use stairs with a handrail; only two 
improved. Four of the five patients who 
were able to use stairs without a rail at 
discharge continued to maintain this 
higher functional ability. 

All patients continued to use ambu
latory aids. As shown in the Figure, the 
number of patients using a cane in
creased to three at follow-up. One third 
of the patients required less stable am
bulatory aids, and another third re
quired more stable devices. One third of 
the patients continued to use the same 
upper extremity equipment. 

Eleven patients reported that their 
health had improved since their ampu
tation. Surprisingly, this group of pa
tients included five patients who also 
reported new or recurring medical prob
lems. These patients believed that their 
health was better primarily because of 
the resolution of a CVA, a foot ulcer, or 
gangrene and its associated pain. The 
six patients who stated that their health 
was worse reported that their diabetes 
mellitus was out of control, they had 
had a stroke, they had difficulty with 
their "good" leg, or they had a cardiac 
problem. Six patients felt that their 
health was unchanged. 

Predictors of Prosthetic Use 
Specific factors measured at both dis

charge and follow-up were investigated 
to determine whether long-term pros
thetic use and function could be pre
dicted. Patients were grouped into two 
slightly different categories than those 
we used in Table 4—patients who used 
their prostheses for ambulation after dis
charge and those who did not use their 
prostheses as their primary mode of mo
bility. Although patients with a greater 
contracture tended to wear their pros
theses less, no significant difference in 
hip flexion contracture was seen either 
at discharge or follow-up between pa
tients who used prostheses and those 
who did not (Tab. 5). 

We also determined the effect of am
putation level on prosthetic use. No sig
nificant difference was seen between the 
patients with AK and TK amputations 
in terms of prosthetic use (U = 55.5, p 
< .97). Seven patients with AK ampu
tations and 3 patients with TK ampu
tations used their prostheses; 6 patients 
with AK amputations and 4 patients 
with TK amputations did not. 

Neither ambulation distance nor ve
locity at discharge was predictive of 
prosthetic use at follow-up. By the time 
of follow-up, however, a significant dif
ference (p < .01) was seen in velocity 

a I = independent, S = supervised, A = assisted, U = unable, NA = information not available, 
NT = not tested (patient did not use prosthesis). 

b With usual ambulatory equipment. 
c With prosthesis (includes one patient who ambulated without his prosthesis). 

a With prostheses and usual ambulatory equipment. 
b Based on normal of 82 m/min. 
c Based on data of 17 patients. 

a Includes one patient who walked with crutches and one who used a wheelchair. 
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TABLE 5 
Comparison of Velocity, Distance Walked, and Hip Flexion Contracture for Patients Using Prostheses and Those Not Using Them at 
Follow-up as Their Primary Mode of Mobility 

Functional Predictive 
Variables 

Velocity (% of normal)5 

Discharge 
Follow-up 

Distance (m) 
Discharge 
Follow-up 

Hip flexion contracture (°) 
Discharge 
Follow-up 

Prostheses 
Mode of 

19.22 
30.78 

153.33 
170.89 

16.88 
21.67 

Prosthetic Usea 

as Primary 
Mobility 

s 

9.34 
16.05 

89.44 
112.70 

7.99 
7.07 

Prostheses Not as 
Primary Mode of 

18.14 
13.50 

79.40 
49.60 

13.33 
25.91 

Mobility 

S 

10.91 
6.54 

68.39 
41.70 

5.59 
12.61 

t 

0.94 
3.14 

2.04 
3.18 

1.07 
-0.90 

df 

15 
17 

17 
17 

15 
18 

P 

NS 
<.01 

NS 
<.01 

NS 
NS 

and distance walked for patients who 
used their prostheses all day every day 
and those who did not (Tab. 5). Pros
thetic users demonstrated a higher ve
locity and a greater distance ambulated 
than those who did not use prostheses. 
In addition, these patients tended to use 
less ambulatory equipment and dem
onstrate a higher functional level. 

DISCUSSION 
We purposely limited our sample to a 

group of amputees whose prosthetic 
candidacy was being questioned by our 
health care team members. Thus, the 
sample was more restrictive than those 
reported in many other studies. 

Comparison of Patients Fitted 
and Not Fitted 

The number of patients not fitted with 
prostheses has varied in other reported 
studies.1112 Only 44% of our patients 
who underwent AK or TK amputations 
were not fitted with prostheses. In our 
study, the patients without prostheses 
were primarily those with residual 
symptoms of a CVA, serious cognitive 
problems, or both. Many other authors 
have identified arteriosclerotic compli
cations in their patients with 
amputations5,7-8,13-15 and have impli
cated these problems as a major contrib
utor to diminished achievement in re
habilitation.5,15 

Our patients who were not fitted with 
prostheses appeared to be less healthy 
overall, suffering from 2.8 times more 
medical problems affecting rehabilita
tion than the patients who were fitted 
with prostheses. In addition, our pa

tients with prostheses may be incapaci
tated more severely than patients with 
prostheses at many other facilities. Most 
of them had at least one medical prob
lem that could interfere with rehabilita
tion, and most required the stability of 
locked knee prostheses. The nature of 
the problems identified by Couch and 
associates14 and by Kegel and 
colleagues7 were similar to those seen in 
our patients which, when severe, re
sulted in the patients not being pros
thetic candidates. 

We believe that the criteria for fitting 
patients with prostheses at our center 
are very liberal. Thus, patients had to 
exhibit severe functional or physiologi
cal limitations before the rehabilitation 
team would decide that they were not 
prosthetic candidates. 

Our sample included an unusually 
large number of patients with TK am
putations as compared with the number 
reported in other studies. This finding is 
probably because of the large, but non
significant, number of patients with TK 
amputations without prostheses at our 
center. Our patients with below-knee 
healing levels, as determined by Doppler 
studies, may undergo TK amputations 
when it is known that medical, cogni
tive, or physical limitations will prevent 
ambulation. If patients will not be wear
ing prostheses, preservation of the knee 
joint is of no functional value, and knee 
flexion contractures that interfere with 
hygiene and nursing care may develop. 

Prosthetic Use 
The percentage of patients reported 

by various investigators as having been 

rehabilitated successfully with prosthe
ses depends on the heterogeneity of the 
sample studied, the criteria for success 
used, and whether evaluation was per
formed at discharge or follow-up. 

Almost 75% of our patients contin
ued to wear their prostheses daily, but 
less than half of them were primarily 
prosthetic users. Over half of our pa
tients reported that they relied mostly 
on their wheelchairs for mobility. 
Whether these findings are discouraging 
depends on the goal of prosthetic train
ing. Our primary goal was to train our 
patients to use their prostheses for walk
ing and for functional activities such as 
ascending and descending stairs. Only 
44% of our patients achieved this objec
tive. We also believed, however, that use 
of a prosthesis could have limited func
tional benefits for some patients, even 
though they did not walk as much as we 
hoped. We believe we accomplished this 
lesser goal with some of the patients who 
wore their prostheses every day but still 
used their wheelchairs extensively. 
Based on our evaluations and discus
sions with these patients, we are con
vinced that some of them were able to 
transfer and ambulate with greater ease 
than would have been possible without 
the prostheses. 

In terms of walking, our results seem 
a little better overall than those of Kegel 
et al.7 They reported that 19% of their 
AK amputation population interviewed 
had stopped walking with their prosthe
ses. In contrast, only 9% of our patients 
had totally stopped walking with their 
prostheses, although 17% wore their 
prostheses infrequently. Forty-four per-

a Patients primarily using prostheses for ambulation were 10 patients who used prostheses daily with little or no wheelchair use. Patients for 
whom prostheses were not the primary mode of mobility were 7 patients who wore their prostheses daily but used mostly their wheelchairs, 4 
patients who wore their prostheses infrequently and used mostly their wheelchairs, and 2 patients who stopped wearing their prostheses. 

b Based on normal of 82 m/min. 
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cent of their patients believed they 
walked as much as a nonamputee; 44% 
of our patients with prostheses walked 
almost full-time, using the wheelchair 
minimally or not at all. 

Comparison of our findings with 
those of other investigators is more dif
ficult. Several of the other authors sur
veyed reported outcome in terms of 
prosthetic use, a variable that was not 
defined clearly.6,11,14,16 We must assume 
that at least some of the patients de
scribed by these authors used their pros
theses for cosmetic purposes only or 
for brief ambulation practice, rather 
than for walking and enhancement of 
function. 

Functional Outcome in Patients 
with Prostheses 

Data on functional achievements of 
amputees have been limited in most 
previously published articles. In addi
tion, the problem of comparing our pa
tients with the more heterogeneous sam
ples of other authors previously has been 
mentioned. In elderly patients, use of a 
locked knee prosthesis has varied from 
50%8 to none.6 Sixty-eight percent of 
our patients used a manually locking 
knee prosthesis. This difference may in
dicate greater functional limitations in 
our sample, but is more apt to reflect 
geographic differences in rehabilitation 
philosophy. 

Use of Assistive 
Ambulatory Devices 

All of our patients used assistive am
bulatory devices, both at discharge and 
at follow-up. This finding represents 
greater use of ambulation aids than has 
been reported by other authors.7,8 At 
follow-up, about a third of our patients 
required less support from ambulation 
equipment than they had needed at dis
charge. Another third of the patients, 
however, actually needed more stable 
ambulatory equipment. 

During prosthetic training, many of 
our patients were given both a walker 
and crutches. Within the sheltered hos
pital environment, therapists encour
aged the use of the less cumbersome and 
more versatile crutches. At home, how
ever, our patients often reverted to the 
more stable walker because of environ
mental factors, lack of confidence, or 
actual decline in function. 

Stair Climbing 
Most of our patients were able to ne

gotiate stairs independently, although 

they could do so only when using the 
handrail. Only 22% of our patients were 
able to ascend and descend stairs with
out a handrail at discharge. In contrast, 
Kegel and colleagues found that over 
half of their patients of all ages with AK 
amputations were that adept.7 

Other Functional Activities 
Functional activities such as transfers 

and ambulation were performed well by 
our patients. At follow-up, all patients 
with prostheses (n = 23) were able to 
ambulate on level surfaces and perform 
transfers independently, and 80% were 
able to don and doff their prostheses 
independently. The two patients (20%) 
who required assistance in donning and 
doffing their prostheses both had mild 
to moderate residual motor control 
problems from previous CVAs. This 
percentage is only slightly lower than 
the 25% found to need help by Reyes 
and colleagues.8 

Ambulation Velocity 
and Distance 

Both velocity and distance walked by 
our patients were extremely variable, 
both at discharge and follow-up. Al
though velocity increased slightly and 
distance decreased slightly from dis
charge to follow-up, the overall values 
essentially were unchanged. 

At follow-up, most patients walked 
rather slowly. One fourth of them 
walked less than 10% as fast as healthy 
persons, and about half walked 11 % to 
30% as fast. By follow-up, the more 
capable patients were able to walk about 
0.25 mi,* whereas the least capable 
barely could ambulate from one room 
to another in their homes. 

In a recent study of functional com
munity ambulation requirements for 
the Los Angeles (Calif) area, Lerner-
Frankiel and colleagues found that a 
person must walk an average of 332 m 
to go from the parking lot into a store 
and through some of the aisles.17 In 
addition, to cross the street on a green 
light in a commercial area in the allotted 
amount of time, individuals must be 
able to walk at a near-normal velocity. 
None of our patients could meet these 
stringent requirements for community 
ambulation. Although one of our pa
tients could walk that far, none could 
walk that fast. 

Prosthetic Problems at Follow-up 

Over 60% of our patients reported 
cosmetic problems or discomfort at fol
low-up and many cited this as the reason 
for not wearing their prostheses. Five 
patients had received new prostheses or 
knee sockets, presumably because of 
problems with fit or comfort of the orig
inal ones. 

Status of Health at Follow-up 

Even though our patients had medical 
problems other than their amputation, 
many of them seemed to base their view 
of their health status entirely on the pain 
and debility imposed by a gangrenous 
extremity. Almost half of the patients, 
therefore, believed that their health had 
improved since their amputation. 
Twenty-five percent of our patients be
lieved that their health was worse, which 
is similar to the 18% of Barnett et al's 
patients who considered themselves to 
be in poor health.11 

Predictors of Prosthetic Use 

We had hoped to identify some dis
charge factors that could be used to pre
dict prosthetic use at follow-up. We were 
disappointed to find that neither gait 
factors nor hip ROM at discharge could 
be applied to predict continued pros
thetic use. 

We found no difference in prosthetic 
use or ability to walk between AK and 
TK amputees. This finding is in contrast 
to the findings of Jensen et al, who 
reported that their success rate for pa
tients with TK amputations was signifi
cantly higher than that for patients with 
AK amputations.18 

We also found that the cause of am
putation did not influence functional 
outcome in our patients. Although pa
tients who achieved the highest func
tional level and used their prostheses 
most had a diagnosis of PVD, rather 
than NIDDM, the converse was not 
true. Many other patients with PVD 
demonstrated poor functional outcome 
and prosthetic use. In addition, a few 
patients with NIDDM demonstrated 
good results, although they did not 
achieve as high a functional level as 
some patients with a diagnosis of PVD. 

CONCLUSIONS 

Based on the finding of this study of 
patients over 50 years of age with AK 
or TK amputation secondary to vascu-* 1 mi = 1.6 km. 
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lar insufficiency, the following conclu
sions may be drawn: 
1. Patients fitted with prostheses and 

those not fitted were similar except 
for their respective number of medi
cal complications affecting rehabili
tation. Residual symptoms of stroke 
and cognitive problems were the 
most common reasons patients were 
not fitted with prostheses. 

2. Less than half the patients contin
ued to use their prostheses as their 
primary mode of mobility after 
discharge from the rehabilitation 
program. 

3. Functional achievements in those 
patients who continued to use their 
prostheses after discharge were lim
ited. Household ambulation status; 
limited velocity, endurance, and mo
bility on stairs; and use of a walker 
are reasonable functional goals for 
most of these patients. 

4. Most patients achieved their maxi
mum function by the time of 
discharge from the rehabilitation 
program. Continued gains after 
discharge were made by only a few 
patients. 

5. Functional outcome at follow-up 
could not be predicted on the basis 
of specific discharge factors. 

The findings of this study should be 
considered when determining prosthetic 
candidacy and in projecting functional 
outcomes for elderly patients with AK 
and TK dysvascular amputations. 
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