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[Abstract] Objective Use T. mapping to evaluate the fatty infiltration of thigh muscles in
Duchenne muscular dystrophy (DMD) patients, so as to analyze the value of T. mapping and T, relaxation
time in the diagnosis of DMD. Methods Sixteen DMD patients who were admitted from January 2004 to
January 2013 in our hospital and were diagnosed by clinical confirmation and gene detection have
participated into this study. These 16 male patients formed the DMD group. Six age- and sex-matched
healthy boys were selected as control group. Clinical functional scale, thigh axial TiWI-turbo spin echo
(TSE), T.WI-TSE, spectral attenuated inversion recovery (SPAIR)-T.WI and T, mapping were performed in
both 2 groups. T\WI fatty infiltration scale and T, relaxation time were assessed in adductor magnus,
gracilis, adductor longus, sartorius, rectus femoris, vastus intermedius, vastus medialis, vastus lateralis,
biceps femoris, semitendinosus and semimembranosus. Spearman rank correlation was conducted to assess
the correlation between T, relaxation time and T\WI fatty infiltration scale or clinical functional scale.
Results Compared with control group, the T, relaxation time of 8 muscles (adductor magnus, adductor
longus, rectus femoris, vastus intermedius, vastus medialis, vastus lateralis, biceps femoris and
semimembranosus) in DMD group were prolonged (P < 0.05, for all). The longest average T, relaxation time
was found in adductor magnus. The T, relaxation time of adductor magnus, vastus intermedius, vastus
lateralis, biceps femoris, rectus femoris, adductor longus and vastus medialis was positively correlated with
T/WI fatty infiltration scale (P < 0.05, for all), and the T, relaxation time of adductor magnus and
semimembranosus was positively correlated with clinical funetional scale (P < 0.05, for all). A positive

correlation was found in adductor magnus between T, relaxation time and both T\WI fatty infiltration scale
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(r.=0.867, P =0.000) and clinical functional scale (r.=0.651, P =0.005). Conclusions T, relaxation time

could be used in the quantitative and objective analysis of DMD clinical severity, and adductor magnus was

considered to be the most valuable muscle to reflect the clinical severity of DMD.
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Figure 1 Thigh axial T\WI showed fatty infiltration scale. Right gracilis (grade 0, black arrow indicates), sartorius (grade 1,
white arrow indicates), rectus femoris (grade 2, red arrow indicates) and adductor magnus (grade 3, yellow arrow indicates;
Panel la). Left adductor magnus (grade 4, arrow indicates; Panel 1b). Figure 2 T, mapping ROI of the gracilis in middle

thigh (yellow circle indicates), T» relaxation time was 38.85 ms.
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Table 1.

Comparison of thigh muscle T, relaxation time between
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DMD group and control group [M (P, P7s), ms]

Z value P value

Thigh muscle Control DMD

Adductor magnus  40.63 (36.43,40.98)  79.68 (52.61, 100.24)  2.683
Gracilis 45.57 (42.12,49.30)  45.86 (43.53, 48.64)  0.000
Adductor longus 38.63 (33.84,40.22) 44.69 (41.46, 52.95)  2.460
Sartorius 48.02 (34.42,48.51)  50.11 (47.94, 56.07)  1.677
Rectus femoris 40.51 (34.83,40.65)  49.03 (44.64, 59.20)  2.683
Vastus intermedius  42.88 (34.66, 44.21)  53.46 (45.66, 71.82)  2.460
Vastus medialis 38.83(34.91,39.41) 55.14 (46.03, 81.44)  2.683
Vastus lateralis 43.30 (42.90, 50.06)  58.28 (49.93, 87.91)  2.124
Biceps femoris 45.69 (41.35,47.83)  59.95 (54.09, 76.51)  2.460
Semitendinosus 45.45(38.98,49.46)  49.17 (46.75, 55.24)  1.230
Semimembranosus ~ 41.53 (36.24,43.59)  51.69 (43.77, 60.96)  2.236

0.002
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0.002
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0.008
0.254
0.023
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Table 2. Results of Spearman rank correlation between
T, relaxation time and T/WI fatty infiltration scale of eight
thigh muscles
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Table 3. Results of Spearman rank correlation between
T, relaxation time and clinical functional scale of eight
thigh muscles

Thigh muscle r, value P value Thigh muscle r, value P value
Adductor magnus 0.867 0.000 Adductor magnus 0.651 0.005
Adductor longus 0.535 0.033 Adductor longus 0.198 0.446
Rectus femoris 0.604 0.013 Rectus femoris 0.412 0.100
Vastus intermedius 0.838 0.000 Vastus intermedius 0.304 0.236
Vastus medialis 0.529 0.035 Vastus medialis 0.217 0.403
Vastus lateralis 0.795 0.000 Vastus lateralis 0.304 0.236
Biceps femoris 0.616 0.011 Biceps femoris 0.456 0.066
Semimembranosus 0.267 0.317 Semimembranosus 0.564 0.018
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