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Introduction
To evaluate the zonal distribution of glycosaminoglycans in normal weight-bearing cartilage and repair tissue by dGEMRIC
method and to monitor the development of GAG content in MACT over one year.

Material and Methods

In this longitudinal study 15 patients after MACT in the knee joint with different post-operative intervals were examined in a
baseline and a follow-up examination one year later using an eight-channel knee-coil at 3T. The dGEMRIC technique for T1-
mapping was performed using a 3D GRE sequence with a 35/10° flip angle excitation pulse combination. The A relaxation rate
(AR1) was calculated for repair tissue and the weight-bearing normal hyaline cartilage, which was divided into two zones (deep
and superficial). From these measurements, relative A R1 = [AR1 repair tissue / AR normal cartilage] were calculated. Zonal
mean values as well as total mean values were compared using analysis of variance.

Results and Discussion

The mean AR for the cartilage repair tissue dropped significantly from 2.2 s to 1.71 s™'in a one-year follow-up period, with a
AR1 of 1.34 s to 1.07 s™ for the reference hyaline cartilage. Regarding zonal variation there was an increase of values and
therefore a decrease of GAG content from the deep to the superficial layer in the reference cartilage (AR1 1.14 s™ for the deep to
1.60 s for the superficial zone), with reduced variation and significantly higher values for the repair tissue (AR1 2.10 s™ for the
deep to 2.38 s for the superficial zone). In a one-year follow-up AR1 changed to 1.80 s for the deep and 1.66 s for the
superficial zone of the cartilage transplant. The decrease of AR1 for the superficial zone of the cartilage transplant with a drop

from 2.38 s to 1.66 s™' was statistically significant. Table 1 shows the change of relative A R1 values from the baseline MRI (0
Scan) and after one year (1 Year Follow Up).

Conclusion

The dGEMRIC technique, based on 3D GRE sequences with two different flip angle excitation pulses, is feasible for the zonal
T1-mapping of normal hyaline cartilage and repair tissue. Global GAG as well as zonal GAG content demonstrates an increase
over a follow-up period of one year in patients after MACT of the knee joint.
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0,004 Fig.1: Color-coded cartilage transplant precontrast (a) of a patient 22
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 months after MACT. There are slightly higher T1-values in the cartilage
Patient transplant region compared with normal cartilage. b: The figure shows
contrast enhancement of cartilage transplant after i.v. administration of
Table 1: Relative A R1 values for the baseline scan (0 Scan) and after one year contrast agent. White arrows mark the borders of the transplant.
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