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Gait Analysis of Unilateral Transfemoral Amputees with Prosthetics on an Inclined Surface

Hasuk Bae, M.D., Ji Cheol Shin, M.D., Chang Il Park, M.D., Yong Wook Kim, M.D., Young Hoon Ko, M.D., Ji Hoon Jang,

M.D. and Don Sin Lee, B.A.

Department and Research Institute of Rehabilitation, Yonsei University College of Medicine

Objective: The aim of this study was to investigate the cha-
racteristics of prosthetic gait of unilateral transfemoral
amputees on an inclined surface compared with those of
normal persons.

Method: Five male unilateral transfemoral amputees and
ten normal persons were recruited. Uphill and downhill
walking of inclined surface on slopes of 10 and 20 degrees
and level walking were investigated. Kinematic data were
obtained with VICON 370 system (Oxford Metrics Ltd.,
UK).

Results: The kinematic data of the transfemoral amputees
showed significantly decreased peak hip extension at all
situation and peak hip flexion at 20 degrees uphill walking,

significant increased knee extension at 20 degrees downhill
and all uphill walking, and significant decreased knee flexion
at all situation, and significant decreased ankle dorsiflexion
at all situation and plantarflexion at all situation except 20
degrees downhill walking compared with those of normal
persons. Also they showed significant decreased cadence,
speed and increased step time, double support at all situation
compared with normal persons.

Conclusion: Analysis of prosthetic gait of unilateral trans-
femoral amputees on an inclined surface support the basic
data for induction of normal gait pattern. (J Korean Acad
Rehab Med 2006; 30: 69-73)
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Table 1. Joint Peak Degrees in Transfemoral Amputated and Normal Persons

20° down 10° down Flat 10° up 20° up
Exp."” Control Exp. Control Control Exp. Control Exp. Control
Hip f1.” 32.744.0 31.849.7 359440  34.0+53 403%59 392473  43.644.1 45.0+6.1  48.4+5.7* 552448
Hip ext.” -4.3£6.8* 8.2+6.6 0.1+1.4* 9.3%6.5 1.0+2.1* 8.6£5.9 1.6+2.7* 9.9+5.7 -3.7£1.6* 8.415.5
Knee fl. 46.6£19.6* 72.5+6.8  55.8+9.5* 68.6+5.5 51.948.1* 70.0+6.8 50.4+11.1* 67.646.0  40.5+82*  66.1%5.2
Knee ext. -4.4+5.9% -11.2+5.1 -45+53 -8.9+4.3 -4.0£5.5 -8.118.4 -37£5.6%  -10.1+5.1  -3.8+£57*  -12.1£5.0
Ankle df®  9.9£7.0% 24328 11.5$35% 19626 12.8+28*% 18221 13.1%3.1* 18.1£2.5  153+2.6* 23.9+1.8
Ankle pf.s) 37427 6.1+£5.0 2.1+2.8* 7.844.7 1.6+2.2*  10.2+6.0 1.3+3.6* 15274 1.3+5.2% 15.4+8.9
Values are mean*standard deviation.
1. Exp: Experimental group, 2. fl: Flexion, 3. ext: Extension, 4. df: Dorsiflexion, 5. pf: Plantarflexion
*p<0.05
Table 2. Comparison of Cadence, Speed, and Step Time
Cadence (steps/min) Speed (m/sec) Step time (sec)
Amputated leg Normal Amputated leg Normal Amputated leg Normal

20° down 83.6+9.3* 106.3+5.7 0.58+0.22* 1.13£0.11 0.86+0.17* 0.56+0.03
10° down 83.1+£9.4% 106.4+6.6 0.67+0.22* 1.15+0.10 0.81£0.15* 0.56+0.04
Flat 79.8+6.64* 103.4+6.2 0.71£0.12* 1.14£0.10 0.80+0.04* 0.57+0.04
10° up 81.1£9.4* 101.3+6.4 0.72£0.20* 1.14£0.09 0.78+0.11* 0.58+0.04
20° up 74.6+11.6* 101.6+5.2 0.63£0.18* 1.11+0.14 0.81+0.15* 0.57+0.02

Values are meanz*standard deviation.
*p<0.05
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Table 3. Comparison of Double Support, Single Support, and Step Length

Double support (%cycle)

Single support (%cycle)

Step length (cm)

Amputated leg Normal Amputated leg Normal Amputated leg Normal

20° down 36.2+13.0* 25.0£3.9 23.5+3.7* 38.4+42.5 51.1£11.4 62.5%6.3

10° down 34.7+£11.5* 26.842.8 27.944.6 37.542.8 54.3+13.2 62.744.7

Flat 34.2+6.0* 26.3£3.9 29.6+2.8 37.7£2.1 57.6x12.1 64.6+4.2

10° up 35.148.8* 259433 30.4+3.8 38.842.3 54.6+11.0 63.22+5.2

20° up 38.249.0% 27.2+3.7 31.24#2.9 38.642.1 50.7+13.5 61.9+8.5
Values are meanztstandard deviation.
*p<0.05
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