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Disclosures
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Purpose
§ Lateral meniscus root tears alter transmission patterns across the knee 

and are associated with lateral joint space narrowing and articular 
cartilage degeneration. Surgical repair of meniscal root injury endows 
functional improvement and pain relief. The impact of root repair on 
knee joint contact biomechanics in pediatric patients is unknown.

§ In pediatric cadavers age 8-12 years, we evaluate contact are and 
contact pressures of: 1) intact lateral meniscus, 2) lateral root tear, 
and 3) lateral root repair. 



Figure 1: Biomechanical testing setup at 0 
degrees of flexion using a six-degrees-of-
freedom robot. Pressure sensors are 
inserted through incisions in the 
anterolateral and posterolateral knee 
capsules superior to the tibial plateau.

Figure 2: With the lateral femoral osteotomy 
removed, calibrated pressure sensors were 
inserted underneath the lateral meniscus. The 
femoral osteotomy was screwed taut prior to each 
test. 

Figure 3: Complete root tears were created at the 
attachment site of the posterolateral meniscus root to 
the intercondylar region of the tibial plateau.



Hypothesis
Compared to the intact state, we hypothesize that: 

1. Root tear will decrease contact area and increase contact pressures. 

2. Root repair will increase contact area and decreased contact 
pressures towards the intact meniscus state. 

3. Root repair state will not reach the magnitude of contact 
biomechanics of the intact meniscus state. 





+ indicates mean
Line indicates median 

8/9 hypothesized trends are observed: 

1. Mean contact area decreases with 
root tear.

2. Mean contact area increases with 
root repair, except at 0 degrees. 

3. Transplant has lower contact area 
than the intact state. 



+ indicates mean
Line indicates median 

7/9 hypothesized trends are observed: 

1. Mean average pressure area increases 
with root tear except at 0 degrees. 

2. Mean average pressure decreases with 
root repair.  

3. Root repair has lower average pressure 
than the intact state except at 60 degrees.
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Summary of Results
Contact Area

I vs T Significance T vs R Significance I vs R Significance

Trend as 
hypothesized 

(Yes / No)
0 Degrees ↗ NS ↘ NS ↘ NS No

30 Degrees ↗ NS ↘ NS ↘ NS No
60 Degrees ↘ P=0.001 ↗ NS ↘ P=0.009 Yes

Peak 
Pressure

I vs T Significance T vs R Significance I vs R Significance

Trend as 
hypothesized 

(Yes / No)
0 Degrees → NS ↘ NS ↘ NS No

30 Degrees ↗ NS ↘ NS ↗ NS Yes
60 Degrees ↗ NS → NS ↗ NS No

Mean 
Pressure

I vs T Significance T vs R Significance I vs R Significance

Trend as 
hypothesized 

(Yes / No)
0 Degrees → NS ↘ NS ↘ NS No

30 Degrees ↗ NS ↘ NS ↗ NS Yes
60 Degrees ↗ NS → NS ↗ NS No

I = Intact Meniscus
T = Root Tear 
R = Root Repair

Majority of observed 
trends align with our 
hypotheses of 
improvement of 
contact biomechanics 
with root repair.



Conclusions
§ In pediatric cadavers, lateral meniscus posterior root tear (LMPRT)s 

are associated with decreased contact area and increased contact 
pressure. 

§ Repair of LMPRTs maximally improves tibiofemoral joint contact 
biomechanics at knee flexion greater than 30 degrees. 

§ This study offers biomechanical support for surgical transosseous 
pullout repair of pediatric LMPRTs. 
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