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Tensions of the flexor digitorum superficialis are _,ccunmcs
higher than a current model predicts
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Finger tip force / Tendon force

Finger tip force
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Tensions of the flexor digitorum superficialis are _,ccunmcs
higher than a current model predicts —

Jack Tigh Dennerlein®®, Edward Diao®, C.D. Mote, Jr®, David M. Rempel**

Table 3
43 In vivo and predicted finger tendon force ratios during fingertip loading. (A) The measured FDS tendo
40 4 reported by Schuind et al. (1992). (C) Predicted forces using measured joint postures and the three d
using the three different solution methods with DIP constraint added to the model. (E) Predicted t
- 351
Z Source /FD,S“‘\ FDP? Intrinsic®
» 30+
o
S 25 In vivo 3.3 (1.4)
m -
s B Schuind et al. 1992 (In vivo) T 7.9 (6.3)
'_’3 20 7 Method 1 1.1 (0.4) 3.1(0.7)
= 15 Unloading Method 2 1.2 (0.4) 3.9 (0.7) 2.8 (1.0)
g Method 3 1.2 (0.4) 3.8 (0.8) 2.8 (0.6)
= 101 D Method 1 (DIP Constraint) 31(18) 1.5 (1.4)
5 Method 2 (DIP Constraint) 3.7 (2.0) 1.6 (1.7) 1.7 (1.1)
Method 3 (DIP Constraint) 29 (1.7) 22 (1.4) 2.3(0.6)
0 - y ‘ ‘ t E Chao et al. (1989) 0.3-2.1 1.9-3.1 24-39
0 2 4 f 8 10 Harding et al. (1993) 0.8-2.7 1.2-3.2 0.5-3.2
Weightman and Amis (1982) 1.6-2.8 2.1-2.6 1.3-2.6

Fingertip force (N)

*Mean (standard deviation) tendon force in units of applied tip force.
Fig. 2. The FDS tendon and tip force for one subject. The tendon force "Correlation (%) between the predicted and the measured force.
is proportional to the tip force with correlation coefficients ranging ‘RSME is the root square mean error.
from 0.91 to 1.0 across all subjects. The tendon-to-fingertip force ratio is
the slope of the linear regression of the tendon and fingertip force data.



- / e
Finger tip force /
Tendon force e

Tendon
force

tip force
Ratios of FDS tendon to tip force, subject mean (standard deviations)
In vivo Schuind et al. (1992) Predicted® Chao et al. (1989) New Model*
Tip pinch 2.4 (0.6) 1.7 (1.5) 1.4 (0.5) 1.7-21 1.4 (0.5)
Pulp pinch 44 (1.4 N/A 0.9 (0.2) 0.3-1.3 4.2 (1.0)
*Predicted using sotutiomTIetitod3:
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Fig. 2. Computer-contrelled louding apparatus,
‘Table 2.4. I'endon and joint forces ratios to external forces in power grip function

) Muscle Force Joint Force
Finger
FDP FDS FDP/FDS I DIP PIP | MCP

Bright et al., 1976 | - 4.0-20.0* | 1.25-15.0% - - - - -
Schuind et al., o o
1992 - 4.0 0.6 6.67 - - - -

Index 2.77 2.53 1.09 5.76 .09 4.35 12.7
Chaoetal., 1976 | Middle 3.05 423 0.72 .10 17 7.11 39

Little 3.37 3.40 0.99 5.21 3.31 6.02 4.5
IC;‘;‘;;’ and An, Middle | 337 3.75 0.9 164 | 389 | 68 | 518
An et al., 1985 Index 3.17-3.47 1.51-2.14 0-1.19 | 2.8-3.4 | 45-53 | 3.2-3.7

(Notel: *: tendon force, unit: kg; **: mean tendon forces, unit: kg)
(Note2: I: intrinsic (interossei plus lumbrical) muscle)
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