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Quantitative analysis of 3.0T MRI diffusion tensor imaging in normal cervical spinal cord of young
and middle-aged volunteers
ZHOU Xiaoqgian ZWANG Lin ,MA Ge ,GUO Shuai ,YANG Quanxin ,CHEN Xin
(Department of Radiology ,the Second Affiliated Hospital of Xi’an Jiaotong University ,Xi’an 710004 ,China)

Abstract: Objective To explore the characteristics of quantitative parameters by studying MRI DTI of normal cervical spinal
cord in young and middle-aged volunteers. Methods According to the inclusive criteria, 20 young and middle-aged volunteers with
normal cervical spinal cord underwent routine 3.0T MRI and DTI scan of the cervical spine. The ADC value,FA value, volume ratio
anisotropy (VRA) value,isotropy (Iso) value and exponential attenuation (EA) value of the cervical spinal cord in the different segments
were calculated and compared.Results Of all the parameters’ color coded maps, FA map and EA map showed the cervical spinal
cord most accurately and clearly. The ADC,FA, VRA,Iso and EA values were significantly different among different segments (all P<<
0.05).The multiple comparisons showed that the ADC values gradually increased while the EA values gradually decreased from the C2/C3
intervertebral disc level to the C6/C7 level. There were significant differences between the C6/C7 level and other levels, but there were
no significant differences between the adjacent levels. The FA and VRA values gradually decreased from the C2/C3 intervertebral disc
level to the C6/C7 level with no significant differences between the adjacent levels. The Iso value did not have the same trend as above.
Conclusion The distribution of FA,ADC,VRA and EA values has a certain regularity in normal cervical spinal cord of young and
middle-aged volunteers.DTI can objectively and quantitatively reflect the histological characteristics of the cervical spinal cord.It is
suggested that FA and EA color coded maps should be used as reference images for quantitative measurement of cervical spinal cord
DTTI in future studies,and the diagnostic values of various parameters including EA and VRA values for cervical spinal cord diseases
should be further explored.
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C2/C3 1.324+0.072 0.6040.040 0.397£0.053 314.06+29.65 0.5240.019
C3/C4 1.28+0.036 0.6140.056 0.3940.081 302.70+24.09 0.5340.013
C4/C5 1.32+0.059 0.5740.044 0.35£0.078 324.95+30.38 0.5240.015
C5/C6 1.33+0.087 0.5140.037 0.28+0.068 357.73+33.82 0.5240.020
C6/C7 1.4220.050 0.5040.064 0.26+0.040 356.64+54.78 0.5040.017
F 12.732 26.948 17.495 9.561 12.488
P 0.000 0.000 0.000 0.000 0.000
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x2 AE#EBEZEE ADC{E.FA{E.VRAE.
o BR EAEZEILRER

g ADCT§ FAf§ VRA{E Isofi EAfH
e BEMN BEM BEE B DEH
C2/C3 C3/C4 0.060  0.267  0.994  0.675  0.032
C4/C5  0.784  0.107  0.345  0.781  0.570
C5/C6  0.672  0.000  0.000  0.001  0.302
C6/C7  0.000  0.000  0.000  0.035  0.000
C3/C4 C2/C3  0.060  0.267  0.994  0.675  0.032
C4/C5  0.107  0.007  0.315  0.098  0.111
C5/C6  0.022  0.000  0.000  0.000  0.002
C6/C7  0.000  0.000  0.000  0.004  0.000
C4/C5 C2/C3  0.784  0.107  0.345  0.781  0.570
C3/C4  0.107  0.007  0.315  0.098  0.111
C5/C6  0.486  0.000  0.073  0.021  0.111
C6/C7  0.000  0.000  0.001  0.186  0.000
C5/C6 C2/C3  0.672  0.000  0.000  0.001  0.302
C3/C4  0.022  0.000  0.000  0.000  0.002
C4/C5  0.486  0.000  0.073  0.021  0.111
C6/C7  0.000  0.407  0.536  1.000  0.001
C6/C7 C2/C3  0.000  0.000  0.000  0.035  0.000
C3/C4  0.000  0.000  0.000  0.004  0.000
C4/C5  0.000  0.000  0.001  0.186  0.000
C5/C6  0.000  0.407  0.536  1.000  0.001
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