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The predictive effect of diffusion tensor imaging in the postoperative neurological recovery of cervical
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[Abstract] Objectives: To investigate the usage of diffusion tensor imaging(DTI) in predicting postoperative
neurologic recovery of cervical spondylotic myelopathy(CSM). Methods: The clinical data of fifty patients with
CSM who underwent surgical treatment(43 to 86 years old, with mean age of 64.3+11.2 years old) were ana-
lyzed in this prospective study. Nineteen healthy volunteers (50 to 62 years old, with mean age of 54.6+4.2
years old) were recruited as control group. DTI parameters including fractional anisotropy(FA), mean diffusivity
(MD), axial diffusivity(AD) and radial diffusivity(RD) in several regions of interest(ROIs) of cervical spinal cord
(including the whole cord, ventral columns, lateral columns and dorsal columns) were derived from the images

of a 3.0T magnetic resonance DTI sequence. The patients were divided into three groups according to post-
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operative neurologic recovery rate(RR) based on Japanese Orthopedic Association(JOA) scores, including pa-
tients with RR<0.4, patients with 0.4<RR<0.7 and patients with RR>0.7 respectively. The differences of DTI
parameters between the control group and the three patient groups were compared. The correlations among
FA, MD, AD and RD values in different regions of interest(ROI) and neurologic recovery rate were analyzed.
The ability of predicting surgical outcome in CSM patients was compared among age, preoperative JOA scores,
duration of symptoms, increased signal intensity on T2-weighted images and DTI parameters. Results: None of
age, duration of symptoms and preoperative JOA scores showed significant difference among the three patient
groups(P>0.05). Except for the FA value in the whole cord of RR>0.7 group, the FA, MD and RD values in
the three patient groups showed significant differences from those in the control group respectively(P<0.01). In
the three patient groups, only the FA values in the whole cord, lateral column and dorsal column of RR>0.7
group showed significant differences from those of RR<0.4 group. The FA, MD and RD values in all the in-
vestigated ROls were significantly correlated with neurologic recovery rate(P<0.05), except for MD value in the
dorsal column. A positive correlation existed between the FA value and the recovery rate in all the investi-
gated ROIs(P<0.05), while MD and RD values showed negative associations with the recovery rate(P<0.05), in
which FA value in the dorsal column showed the strongest correlation(’=0.253, P<0.001). In the receiver op-
erating characteristic curve(ROC) analysis, the areas under the curve(AUC) of the FA value in all the ROIs
were significantly larger than those of age, preoperative JOA scores, duration of symptoms and increased sig-
nal intensity within cervical cord on the T2-weighted images.

Among them, FA value of lateral column pre-

sented the best ability of predicting surgical outcome for CSM patients. Conclusions: Preoperative DTI

parameters, especially the FA values in the dorsal and lateral columns, has superior capacity in predicting

surgical outcome for patients with CSM compared to clinical and traditional MRI features. DTI may be a
promising tool in the clinical practice of CSM.
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Figure 1 Sections for the axial diffusion tensor imaging (DTI)

scaned on a sagittal T2W image Figure 2 Regions of

interest covering the whole cord(WC), the ventral columns(VC), the lateral columns(LC) and the dorsal column(DC) were

drawn on DTI FA map Figure 3 Increased signal intensity(ISI) was observed on sagittal T2-weighted MRI images of

patients
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Table 1 Clinical parameters and proportion of

increased signal intensity on T2-weighted MRI of
CSM patients

— YT AU AR R
Fair group  Moderate group Good group
(n=16) (n=17) (n=17)
R 6076102 672+111  64.8<118
ge
PER (B2
Gender(M/F) 10/6 14/3 12/5
RISl ()
Duration of 18.8+20.2 11.4+9.2 12.4+10.5
symptoms
AHT JOA ¥T55
Preoperative JOA 10.5+2.3 10.4+2.6 10.2+3.0
scores
T2 A3 15 5 LBl
Increased signal 75% 64.7% 41.2%
intensily
BLUTHITCT) 59439 15.144.3 164258

Follow—up time(m)
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Table 2 The FA, MD, AD and RD values of the different regions of interest in the control group and patient

groups with different recovery rate

X B4 (n=19)

Bl

Patients

Control group

— YT R (n=16)

TR (n=17) P BIF R (n=17)

Fair group Moderate group Good group
wC 0.669+0.042 0.553+0.088" 0.603+0.070" 0.617+0.052%
FAfE VC 0.673+0.075 0.517+0.105% 0.566+0.066" 0.589+0.060"
FA value LC 0.753+0.063 0.572+0.094% 0.628+0.0827 0.646+0.05172
DC 0.761+0.066 0.597+0.109% 0.658+0.076" 0.668+0.073M2
wC 1.0610.164 1.493+0.432% 1.365+0.285% 1.402+0.273®
MD{H (x10) vC 0.02020.158 1.681+0.497% 1.467+0.358% 1.487+0.314%
MD value LC 1.061+0.219 1.569+0.490% 1.403+0.315% 1.408+0.281%
DC 1.066+0.259 1.445+0.427% 1.348+0.243% 1.404+0.277
wC 1.989+0.211 2.432+0.510% 2.353+0.369% 2.452+0.345%
ADfE (x107) Ve 1.905+0.231 2.613+0.554% 2.399+0.456% 2.500+0.4027
AD value LC 2.153+0.246 2.569+0.568 2.448+0.358" 2.507+0.365
DC 2.188+0.302 2.462+0.482 2.467+0.372% 2.583+0.309%
wC 0.597+0.152 1.02420.414% 0.87120.273% 0.877+0.246%
RDfE (x107) VG 0.579+0.148 1.216+0.496" 1.001+0.326% 0.981+0.281%
RD value LC 0.517+0.219 1.0700.468% 0.881+0.318% 0.859+0.248%
DC 0.507+0.252 0.937+0.423% 0.789+0.2317 0.815+0.277%

1 D5 %R 20 1B P<0.05 ;5 — 7 2k 21 b ¢ P<0.05

Note: (DCompared with control group, P<0.05; @Compared with fair group, P<0.05
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Figure 4 Linear regressions of FA values in WC, VC, LC and DC with neurologic recovery rate in CSM patients
Figure 5 Linear regressions of MD values in WC, VC, LC and DC with neurologic recovery rate in CSM patients
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Figure 6 Linear regressions of RD values in WC, VC, LC and DC with neurologic recovery rate in CSM patients
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Figure 7 Receiver operating characteristic curves that
using different clinical and DTI parameters to test the
prognostic accuracy of neurologic recovery rate of CSM

patients
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Table 3 ROC analyses of different clinical and DTI

parameters in predicting neurologic recovery rate of

CSM patients

M2k T 95% & {5 X ]
R Pl 95%Cl
Area under P value TR R
the curve Minimum Maximum
i 0.631 0.140 0.467 0.794

Age

T2 B R
Increased signal intensity

0.610 0.212 0.445 0.775

S ey
AT JOA PRI 0472 0755 0307  0.637

Preoperative JOA scores

K1 1] 0399 0253 0234 0564

Duration of symptoms

WCH FA i
FA of whole cord

DCH FA {4

FA of dorsal column

LC'" FA {8

FA of lateral column

0.704 0.021 0.557 0.851
0.697 0.026 0.528 0.866
0.722 0.012 0.570 0.875

VCHT FA ff 0654 0081 0494 0814

FA of ventral column
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