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OBJECTIVES
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To compare the biomechanical performance of an all-suture anchor construct to that of 
both a spiked washer & cancellous screw, and a bone staple in tibial-sided superficial 
medial collateral ligament (sMCL) reconstruction.

    GROUP 1                 GROUP 2                  GROUP 3



MATERIAL AND METHODS
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A time-zero cadaveric biomechanical. Differences between groups were analyzed using one-way 
analysis of variance (ANOVA).

sMCL reconstruction 

n = 24 human 
cadaveric tibia

(fresh-frozen 
peroneus longus 

allografts)

Randomized to 
one of three 
treatment 
groups for 

tibial fixation
(n = 8, per group)

Servohydraulic 
uniaxial testing 
machine: 1,000 

cycles at 20–50N, 
and Maximum LTF 

Variables: 
1. Maximum load-to-failure (LTF)
2. Elongation after cyclic loading 
3. Elongation at maximum LTF
4. Mode of failure



MATERIAL AND METHODS
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A. Insertion of the soft 
anchor, after predrilling, 
using the rigid guide. 

Schematic of the “hourglass” 
configuration for suture-anchor 

fixation using four Knotless 
2.6mm FiberTak® RC:

B. SutureTape from anchor 1c is 
passed through the loop at 2b and 
then pulled through the anchor 
and tensioned with 2a. This 
process is repeated for anchors 2, 
3, and 4. 

C. After trimming 
the loose ends, the 
result of graft 
fixation is shown.

1a

1b 2b

2a

3a

3b4b
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RESULTS
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No statistically significant differences were 
observed across the groups (see below) 

Mean elongation after cyclic loading (p = 0.73) was: 
- 1.1 ±0.7mm in the all-suture anchor group 
- 0.6 ±1.2mm in the spiked washer group
- 1.1 ±0.6mm in the staple group 

Mean maximum load-to-failure (p =0.605) was: 
- 132.1 ±40.2N for the all-suture anchor group
- 120.8 ±54.9N for the spiked washer group
- 123.9 ±64.1N for the staple group

Mean elongation at maximum load-to-failure (p = 0.605) was: 
- 8.6 ±4.1mm for the all-suture anchor group
- 8.7 ±5.4mm for the spiked washer group
- 10.8 ±6.3mm for the staple group 

The mode of failure for all specimens was tendon pull out.



DISCUSSION
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All-suture anchor construct showed similar biomechanical 
performance to staple and spiked washer for distal sMCL 
fixation. 

Equivalent results in: 

● Elongation after cyclic loading 
● Maximum Load-to-Failure (LTF) 
● Elongation at LTF
● Failure mode 

Key Clinical Advantages: 

● Low Profile: Reduces implant prominence & potential soft 
tissue irritation. 

● No Hardware Removal: Eliminates need (and cost) for 
secondary surgery. 

● Cortical Fixation: Well-suited for strong tibial cortical 
bone attachment.



DISCUSSION
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Addressing limitations of existing methods for 
sMCL tibial fixation (staples, washers, tunnels) 
can cause: 

● Implant irritation
● Fracture risk
● Challenges in multi-ligament cases. 

Cost considerations: Higher initial cost

● All-suture anchor (~ 1,768 AUD)
● Screw and washer (~ 116 AUD)
● Staples (~ 125 AUD)

Potential Long-Term Savings: 

● Avoids possible metal hardware removal 
surgery costs (~$4,000 AUD).



CONCLUSIONS
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The all-suture anchor construct showed: 

Comparable biomechanical performance 
to both the spiked washer and bone staple for 

tibial-sided sMCL reconstruction in this time-zero 
cadaveric model. 

Further research is needed to explore clinical 
applicability and assess potential benefits 
compared to current treatment options.

Level of Evidence: Level V.
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