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Background 

• Meniscus and cartilage damage commonly occur after anterior cruciate 

ligament injury1-3

• Correlation between them has not been well quantified

• T2 relaxation time has been used to assess cartilage quality; higher value 

representing more tissue water content and a less organized structure4

Aim

• Quantify the relationship between meniscus and cartilage after ACL-R

Hypotheses

• Increased side-side difference (SSD) in meniscal volume at 6 months 

would be correlated with larger changes in tibial cartilage thickness and 

increased water content from 6 to 24 months after reconstruction

• Meniscal volume changes correlate with tibial cartilage thickness and 

water content changes from 6 to 24 months after ACL-R

Subjects

• Forty three participants (29 male, 14 female; age: 20.6± 6.6 years) that 

underwent unilateral anatomical ACL-R with 6 and 24 month follow up 

MRI5

• Correlations were found primarily in the lateral compartment

• Cartilage hypertrophy has been reported to occur after ACL injury7 and 

meniscus hypertrophy has been reported in osteoarthritic knees8, which 

warrants further investigation into the relationship of degenerative 

mechanisms of the meniscus and cartilage

• Although correlated, determining the causality of the degenerative 

relationship between meniscus and cartilage requires further investigation

Clinical significance

• Initial loss of meniscus volume at 6 months may be a useful tool in 

predicting cartilage health over time after ACL-R
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Data Collection

• MRI was collected at 6 and 24 months after ACL-R using 3-Tesla 

Siemens Magnetom Trio system MRI 3D-DESS sequence (0.365 x 0.365 

x 0.70 mm, flip angle=25°, TE=4.7ms, TR=16.3ms) 

• To measure tissue water content, concurrent T2 mapping sequences 

were obtained (0.31 x 0.31 x 3.48mm, TE=10.6-74.2ms in 10.6ms steps, 

TR=2700ms)

Data Processing

• Meniscus volume was 

reconstructed by manual 

biplanar segmentation in 

Mimics

• Meniscus model was 

separated into anterior, 

mid-body, and posterior 

sections

• Corresponding 

cartilage areas divided 

into 9 sections aligned 

to meniscal regions

• Mono exponential decay 

curve fitting performed on 

T2 mapping sequence to 

determine T2 relaxation 

time6

• T2 relaxation time 

separated into 3 layers 

(superficial, mid, deep)

• 3D DESS sequence model 

used to interpolate T2 

relaxation time between T2 

mapping sequence slices

• Correlation significance 

between thickness/T2 

values of the cartilage and 

corresponding meniscus 

volume tested using 

Spearman’s Rho.

Figure 2: A) T2 mapping sequence point cloud 

with T2 relaxation time embedded. B) 3D DESS 

sequence point cloud (orange) overlaid on T2 

mapping point cloud (blue). C) T2 values 

interpolated at 3D DESS point clouds and 

embedded at each point (yellow). D) T2 value 

embedded points separated into 3 layers. 

Figure 4: Significant correlations labeled between 

meniscus volume change over time and (a) 

cartilage thickness, (b) superficial cartilage T2 value 

change over time, (c) and deep cartilage T2 value 

change over time. 

Figure 3: Significant correlations labeled between 

meniscus volume SSD and (a) cartilage thickness, 

(b) superficial cartilage T2 value change over 

time, (c) and deep cartilage T2 value change over 

time. 

Figure 1: Meniscus sections (anterior, mid-body, 

posterior) used to divide cartilage accordingly. The 

four sections (anterior, posterior, medial, lateral) 

were then further divided into center and 

inner/outer annuli. 

• An increase in corresponding 

sections of meniscus volume 

from 6 to 24 months correlated 

with:

• Posterior cartilage 

thickness increase 

(Figure 4a) 

• Medial posterior cartilage 

T2 value increase

(Figure 4b)

• Lateral anterior and 

posterior cartilage T2 value 

decrease 

(Figure 4c)

• A decrease in 

corresponding sections of 

meniscus volume at 6 

months correlated with:

• Lateral posterior 

cartilage thickness 

increase over time 

(Figure 3a) 

• Medial anterior 

cartilage T2 relaxation 

time increase for the 

superficial layer and 

decrease for the deep 

layer

(Figure 3b, c)


