




 

  









 







































































































ARM HOLDER/TRACTION DEVICE DESIGN SELECTION MATRIX 

CRITERIA FOR EACH SUB-COMPONENT 
OF ASSEMBLY 

          

  DESIGN CONCEPTS 

Method of incorporation into surgical 
environment   

Clamp over top of 
existing arm board 

Portable stand alone 
assembly 

Rest on top of     
c-arm detector 

Design Criteria Weight Score 
Weighted 
Score Score 

Weighted 
Score Score 

Weighted 
Score 

Ease of setup 1 0 0 1 1 1 1 

Simplicity and user friendliness 4 1 4 1 4 2 8 

Ease of sterilization 3 1 3 0 0 1 3 

Compatibility with various OR's 2 1 2 2 4 1 2 

Total Score     9   9   14 

Rank     2   2   1 

                

    DESIGN CONCEPTS 

Method of applying traction   

Finger traps 
connected to 

counter weights 

Finger traps 
connected to sliding 

ratcheting tray 

Finger traps 
connected to 
hand winch 

Design Criteria Weight Score 
Weighted 
Score Score 

Weighted 
Score Score 

Weighted 
Score 

Ease of angle and height adjustment 2 1 2 1 2 0 0 

Ease of sterilization  3 2 6 1 3 0 0 

No interference with x-ray imaging 1 1 1 1 1 1 1 

Incremental tension control  4 1 4 2 8 1 4 

Total Score     13   14   5 

Rank     2   1   3 



    DESIGN CONCEPTS 

Method of securing arm   
Vertical motion 

clamping bar Velcro strap 
Strap with 

adjustable buckle 

Design Criteria Weight Score 
Weighted 
Score Score 

Weighted 
Score Score 

Weighted 
Score 

Ease of sterilization or disposable use 1 0 0 1 1 1 1 

Adjustable to various sized arms 3 1 3 2 6 2 6 

Ability to securely fasten patient’s arm  4 1 4 1 4 1 4 

Ability to withstand implantation forces  2 1 2 1 2 1 2 

Total Score     9   13   13 

Rank     3   1   1 

              

    DESIGN CONCEPTS 

Method of arm rotation   
Rotate the entire 

assembly  

Rotate the 
component securing 

the arm 

Rotate finger 
traps in order to 
rotate the wrist 

Design Criteria Weight Score 
Weighted 
Score Score 

Weighted 
Score Score 

Weighted 
Score 

Ability to control rotation of the wrist 3 2 6 2 6 1 3 

Ability to maintain anatomical reduction 4 2 8 0 0 2 8 

Quick and easy rotation of the wrist 2 0 0 1 2 2 4 

Ability to lock in AP and lateral positions 1 2 2 1 1 2 2 

Total Score     16   9   17 

Rank     2   3   1 
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FCS: K-wire Sample #7 

FCS: K-wire Sample #8 
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FCS: Implant Sample #9 

FCS: Implant Sample #10 
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FCS: Implant Sample #12 
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Composite: Implant Sample #13 

Composite: Implant Sample #14 
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y = 49.552x - 5.0089 
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y = 281.62x - 10.613 
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Composite Sawbone Sample #13 

Numerical Model 





y = 218.53x - 6.3772 
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Cyclic Test 
FCS: K-wire Sample #1 
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Cyclic Test 
FCS: K-wire Sample #2 
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Cyclic Test 
FCS: K-wire Sample #3 
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Cyclic Test 
FCS: K-wire Sample #4 
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Cyclic Test 
FCS: Implant Sample #5 



0 

10 

20 

30 

40 

50 

60 

70 

0 1 2 3 4 5 6 7 8 

Ax
ia

l C
om

pr
es

si
ve

 L
oa

d 
(N

) 

Fracture Displacement (mm) 

Cyclic Test 
FCS: Implant Sample #6 





y = 165.07x + 1.0346 

y = 20.707x + 9.1015 
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Quasi-static Test 
K-wire Sample # 7 



y = 175.9x + 1.3487 

y = 20.964x + 32.04 
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Quasi-static Test 
FCS: K-wire Sample #8 



y = 46.495x + 1.3923 
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Quasi-static Test 
FCS: Implant Sample #9 



y = 37.536x + 3.4584 
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Quasi-static Test 
FCS: Implant Sample #10 



y = 54.926x + 3.4004 
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Quasi-static Test 
FCS: Implant Sample # 11 



y = 39.723x + 2.623 
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Quasi-static Test 
FCS: Implant Sample #12 
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Quasi-static Test  
Composite: Implant Sample #13 



y = 227.1x + 9.4859 

y = 498.41x - 41.105 

0 

50 

100 

150 

200 

250 

300 

350 

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 

Ax
ia

l C
om

pr
es

si
ve

 L
oa

d 
(N

) 

Fracture Displacement (mm) 

Quasi-static Test 
Composite: Implant Sample #14 


