Longitudinal T2 Relaxation Times following Treatment for Juvenile Idiopathic Arthritis
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Introduction:
Juvenile Idiopathic Arthritis (JIA) is an auto-immune disease that affects 113 children per 100,000 under the age of 16 in the United
States [1]. Synovial inflammation is a hallmark of this disease and the aim of therapeutic strategies is the amelioration of synovitis.
Reducing the inflammation reduces swelling and pain in the affected joints. The hypothesis that controlling the inflammation does not
change cartilage T2 relaxation time was the emphasis of this study. T2 relaxation times in the knees
of healthy and children with JIA were evaluated longitudinally for 3 years.
Materials and Methods:
MR images of the knee were obtained from 18 children in the sagittal plane. MR images and clinical
evaluation were obtained in 11 children (7 girls and 4 boys, (mean age + sd was 9.6 + 3.0 y.o) with
JIA at enrollment, 3 months, 12 months, 24 months and 36 months. These children were treated
[disease duration — less than 6 months] with intra-articular corticosteroids, methotrexate or etanercept
after enrollment. MR images and clinical evaluation were obtained in 7 healthy children (6 girls and 1
boy, 10.2 + 4.6 y.o) at enrollment, 12 months, 24 months and at 36 months. Images were acquired
either at 1.5 or 3 Tesla.

A multi-slice multi-echo (MSME) spin echo imaging technique was performed to calculate the
T2 relaxation time maps for both groups with a repetition time (TR) of 1500 msec, echo time (TE) of

9, 18, ...99 msec, 4 mm slice thickness, 90° flip angle, NEX = 1, matrix of 256 x 160, 14 x 14 cm
field of view. T1-weighted spin echo images (TR/TE = 300/10 msec) were acquired for JIA children
during the first year before and after intravenous administration of contrast agent (Magnevist - 0.2 ml
/kg of body weight) to measure synovial inflammation.

Figure 1: T2 spatial

variation in a 9 y.o. boy
(JIA) during enrollment
with ROIs investigated.
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interest (ROI) for the T2 images was marked using
semi-automated software program
developed with IDL (RSI, Boulder, CO)) to identify
the femoral weight bearing cartilage [2] and a small
region of bone in the femoral epiphysis as a standard
measure (Fig. 1). Multiple profiles extending from
the subchondral bone to the articular surface of the
cartilage were generated and the average T2 values
were obtained for each time point for all 18 subjects.

In order to estimate the synovial volume from T1
images, the ROI was generated using a K-means
clustering algorithm to segment high intensity voxels

Figure 2: Variation in the average T2 values for healthy and JIA children over 3
years: A. femoral weight bearing cartilage and synovial volume B. femoral

[3].
Results and Discussion: ROL 12 24 36
The spatial variation of the femoral weight bearing cartilage and the bone were averaged Months | Months | Months
for all the subjects at each time point and compared to enrollment for both groups for Cartilage 0.457 0.349 0.817
both cartilage and the epiphysis, Figures 2a and 2b respectively. Figure 2a also shows the | -<ome!
measured synovial volume for JIA children. The synovial volume decreased from 31.3 ::' ,:t"age 1000 0088 0-992
cc (enrollment) to 17.4 cc (3 months) and then to 11.8 cc at 12 months post treatment. o 0.406 0.328 0.320
There was no significant difference between the average femoral weight bearing cartilage | control
and bone between the JIA and healthy children at any time point (ANOVA, Dunnet T3). Bone 0.994 0.811 0.632
There was significant decrease in synovial volume at 12 months (Table). JA
Conclusion: Synovial 0.028
_— Volume (JIA)

The T2 values for the children with JIA were lower than the healthy children at
enrollment and increased towards the T2 values of healthy children possibly indicating change due to treatment. However, in an
earlier study Kight et al [2] demonstrated that the T2 values were higher for children with JIA when compared to the healthy children.
However, the disease duration at enrollment was between 2 and 7 years [2] considerably longer than the 6 months in the present study.
Treating the synovial inflammation did not affect the T2 relaxation time of immature cartilage in children with JIA.
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