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• Medial Meniscus
– C shaped

– Anterior/Posterior Horn attachments

– Capsular attachments
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• ~ 25% of medial meniscus tears are radial tears
– Bin et al., Arthroscopy, 2004

• Radiographic Changes

• Increased Peak Tibial Contact Pressures
– Bedi et al, JBJS, 2010

– Laprade et al, AJSM, 2015 (root tears)

• All-Inside

• Inside Out
– Double Horizontal

– Cross Suture technique
• Matsubara et al, AJSM, 2011

– Greater stiffness and ultimate load to failure
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• Hypothesis
– There is no difference in strain between a 

repaired radial tear and intact medial 
meniscus.

• 6 Fresh Frozen, 2 male and 4 female human 
cadaveric knee specimens with an average age 
of 67.2 yrs (range, 60-70 years)

• Knees were dissected free of soft tissue leaving 
the collaterals and capsule intact. Knees with 
meniscus tears or previous meniscus were 
excluded.
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• A 2x2 cm window was created in the posterior 
capsule leaving the meniscus intact. 

• Specimen was then loaded onto a custom fixture 
with one rod going through the epicondyles and 
the second rod 8 cm proximal to the first.

• The more proximal rod allowed variations in 
flexion during mechanical testing on the Instron.

• The DVRT strain gauge was then positioned on 
the posterior aspect of the medial meniscus.

• First the knee was put through passive ROM 
from 0-90 degrees and displacement through 
the DVRT was measured.

• Then knee was then loaded with 1000-N of  
axial compression over 5 seconds and held for 1 
minute. 

• This was done and 0, 30, 60 and 90 degrees of 
flexion, while measuring strain across the DVRT.
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• The posterior horn was then transected with an 
11 blade, creating a complete radial tear.

• The DVRT was placed across the tear and the 
knee was put through a passive ROM measuring 
displacement across the DVRT.

• Then the knee was again loaded with 1000-N of 
axial compression and tested at 0, 30, 60 and 90 
degrees of flexion, while measuring strain 
across the DVRT.
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• The radial tear then underwent a repair using the 
(Matsubara) cross suture technique. Inside out needles 
with 2-0 non-absorbable suture were used for the repair.

• The DVRT was then reattached across the repair and 
put through a passive ROM form 0-90 degrees while 
measuring the displacement.

• The repair was then tested again loaded with 1000-N of 
axial compression and tested at 0, 30, 60 and 90 
degrees of flexion, while measuring strain across the 
DVRT.
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• Cadaveric Age
– Tissue quality limiting testing a second repair

– Not equivalent tissue to that typically 
encountered

• Limitations of DVRT
– Limited excursion


