Cartilage thickness loss correlates to UTE-T2* early after ACL
reconstruction
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Anterior cruciate ligament (ACL) injury increases risk for development
of post-traumatic osteoarthritis (PTOA).":> While cartilage thickness
loss Is a marker of disease progression, thickness changes can be
highly variable within the first 2 years after ACL rupture.? Cartilage
compositional damage can be detected by MRI ultrashort echo time
T2* (UTE-T2*) mapping*®> which is sensitive to collagen matrix
integrity and organization.® Whether or not cartilage thickness change
IS related to or affects cartilage collagen matrix organization as
assessed with UTE-T2* within the first year of reconstruction surgery
has not been examined

To compare location-independent cartilage thickness loss over 6
months and 1 year after ACL reconstruction surgery to MRI UTE-T2*
at 1 year after surgery.

19 ACL tear patients underwent MRI
reconstruction (ACLR)

6 months and 1 year after ACL

3T UTE-T2* Mapping

« Radial out 3-D Cones sequence’; resolution = 0.31 x 0.31 x 3mm

» 8 TEs (32us-16ms), non-uniform spacing; TR =22ms

* mono-exponential fit of a single slice from the medial condyle

* 4 regions of interest (ROIs): full-thickness and deep cartilage to the medial
and lateral femoral condyles and tibial plateaus (MFC, LFC; MTP, LTP)?

Cartilage Thickness Change

 DESS images (TE/TR=34/12ms, FA=35% ; 0.31x 0.31 x 1.4mm resolution)

« Regional® and ordered values (OV) of thickness change® were determined
for 16 tibiofemoral subregions';  Location independent thinning,
thickening and total change scores were calculated™

Location-Independent cartilage thinning
correlates to UTE-T2"

OVl Location Independent Cartilage Thinning correlation to UTE-T2*

LFC
full deep full deep full deep full deep
0.005 0.015 0.027 0.253 | 0.019 | 0.025 | 0.017 0.418
Location-independent measures of cartilage thinning were

associated with increasing UTE-T2* (indicating decreased matrix
organization) in all cartilage plates assessed.

Regionally-matched cartilage thinning
correlates to UTE-T2"
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No other regionally-matched
correlations were detected.

Cartilage thickness is most volatile within the first year after ACL reconstruction
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 Observed rates of location-independent cartilage thickness
changes were substantially larger than previously reported for
healthy controls'>4 and also from ACL-injured subjects?

» Location-independent measures of cartilage thinning were
associated with increasing UTE-T2* (indicating decreased matrix
organization) in all cartilage plates assessed

* Regionally-matched cartilage thinning correlated to increased
UTE-T2" in the lateral tibial plateau
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SIGNIFICANCE: This study provides evidence that knee cartilage
thickness Is more volatile early after ACL reconstruction than was
previously recognized.? However, despite variable cartilage thickness
changes across different regions of the knee, results from this study
suggest that decreasing tibiofemoral cartilage thickness as early as 6
months to 1 year after ACL reconstruction is associated with
increasing disruption to collagen matrix organization throughout the
joint as measured with UTE-T2* mapping.
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