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Introduction: The assessment of physical functioning is critical to understand the impact of treatment of musculoskeletal 

tumours. Quantitative measures may be more informative and more sensitive than traditional measures such as the 

Toronto Extremity Salvage Scale (TESS), but they have not been widely used in this population (Ng Kee Kwong, Furtado et 

al. 2014).  

Aims: To pilot and test the feasibility of novel quantification of physical functioning using a triaxial accelerometer (Axivity) 

in a laboratory setting,  

Methods: Prospective cohort study (n=40) of patients treated for lower extremity sarcoma. Clinic based assessment 

included TESS and instrumented testing of gait, postural balance and timed up and go (iTUG) using Axivity.  

Results: Of 40 patients, 34 were adults (results from 6 children are being analysed). Mean age was 43 (19-89) years. 

They were treated for tumours in the femur (19), pelvis/hip (3), tibia (9), or ankle/foot (3). 7 had amputation. Median 

reported TESS values were 83.62 (8.33 - 100). Balance and Gait assessments using axivity were well tolerated and 

produced clinically useful data with face validity (Mancini, Salarian et al. 2012) (Senden, Grimm et al. 2009) . For eg: 

Postural balance (predictor of falls) measured using axivity presented with median values of F95_AP (Hz) = 1.35 (0.200 - 

2.520), RMS (m/ s2) = 0.010 (0.005 - 0.088), RMS _ AP (m/ s2) = 0.007 (0.004 - 0.044). Median values for 

spatio-temporal parameters of gait (walking) were duration of Instrumented Timed Up and Go Test (iTUG) (seconds [s]) 

= 19.48 (12.95 - 40.91), step time (s) = 0.560 (0.46 - 0.90), stride time (s) = 1.070 (0.92 - 1.88), stance time (s) = 0.690 

(0.59 - 1.07), swing time (s) = 0.390 (0.32 - 0.74), step length (m) = 0.670 (0.46 - 0.89), step velocity (m/s) = 1.17 ( 0.88 

- 1.54). There was significant correlation between TESS and postural balance (p=0.013, r=-0.462) and iTUG (p=0.020, 

r=-0.438)  

Conclusion: This study supports the feasibility of Axivity to quantitatively measure physical function after treatment for 

lower extremity musculoskeletal tumours in the clinic. Results agree in part with patient reported function.  
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