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C-Leg vs NMPKs 

Ramps, Hills 
 

With C-Leg and C-Leg Compact compared to NMPKs: 

 Improved hill mobility during descent 

 K2: Hill Assessment Index score improved from 5.4 to 7.5 (39% increase)  

 K3: Hill Assessment Index score improved from 7.8 to 8.9 (14% increase) 

 Improved walking velocity during ramp ascent and descent 

 K2: walking velocity improved by 28% during ascent and by 36% during 

 descent 

 K3: walking velocity improved by 40% during descent 

 More symmetrical gait pattern and improvements in perceived safety 

 Duration of single limb support phase on prosthetic side increased by 17% 

 during ramp ascent 

 Duration of single limb support phase on prosthetic side increased by 17% 

 during ramp descent 

 

Hill Assessment Index (HAI) score improved from 7.8 with NMPCK to 8.9 with C-

Leg in K3 subjects. 8 points represent ‘step-to without assistive device’ and 9 

points represent ‘step a little past without assistive device’. (Highsmith et al. 2013) 

 

Similar to stairs, ramps and hills need to be navigated by amputees with a wide 

range of activity levels to be able to participate in daily life. One way to evaluate 

performance on ramps is by measuring the time needed to complete a ramp task 

(velocity). Furthermore, the Hill Assessment Index (HAI) is used to assess quality of 

walking on sloped terrain based on willingness to perform task, use of assistance, 

direction of gait relative to the slope, and step length. Biomechanical assessment is 

conducted to determine joint angles and kinematic parameters.  

 

The time subjects required to descend and ascend ramp was investigated by sever-

al groups. Hafner et al. (2007) reported that walking velocity during ramp descent 

increased by 29% with C-Leg compared to NMPKs. These findings were confirmed 

by a later study, which reported that walking velocity during ramp descent in K2 

subjects increased by 27% and in K3 subjects even by 40% when using C-Leg 
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compared to NMPKs (Hafner et al. 2009). An increase by 23% in walking velocity 

during ramp descent due to transition from NMPK to C-Leg was reported also by 

Highsmith et al. (2013). A study investigating the difference between C-Leg Com-

pact to NMPKs in K2 subjects, reported for stair ascent an increase in walking ve-

locity of 28% and for stair descent an increase of 36% (Burnfield et al. 2012).  

The Hill Assessment Index (HAI) score was improved in K2 subjects by 39% from a 

score of 5.4 to 7.5 with the transition from a NMPCK to C-Leg (Hafner et al. 2009). 

5 points represent ‘step a little past with assistive device’ and 8 points represent 

‘step-to without assistive device’. In K3 subjects HAI improved with C-Leg by 14% 

from a score of 7.8 to 8.9 (Highsmith et al. 2013). 8 points represent ‘step-to with-

out assistive device’ and 9 points represent ‘step a little past without assistive de-

vice’. Both studies investigated hill descent only.  

The results from the motion analysis showed, that the duration of single limb sup-

port phase on the prosthetic side was increased with C-Leg Compact compared to 

NMPKs during hill ascent and descent. Furthermore, stride length and cadence 

increased with C-Leg Compact compared to NMPKs during hill ascent and descent 

(Burnfield et al. 2012). In conclusion, fitting with C-Leg Compact resulted in more 

symmetrical gait pattern, increased loading on the prosthetic side and therefore 

improved perceived safety.   
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