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[Abstract] Objective To analyze the correlation between diffusion tensor imaging (DTI) and
neuropsychological tests in patients with mild traumatic brain injury (mTBI), and to explore the damage
mechanism of acute mTBI. Methods A total of 16 mTBI patients and 15 sex-, age- and education-
matched healthy controls were scanned at 3.0T MRI, including T:WI, T,WI, T,-FLAIR and DTI. Voxel-
based morphometry (VBM) was used to calculate fractional anisotropy (FA), mean diffusivity (MD) and
apparent diffusion coefficient (ADC). Neuropsychological tests including Beck Depression Inventory (BDI),
State Anxiety Inventory (SAI) and Trait Anxiety Inventory (TAlI) were performed. Spearman rank correlation
analysis explored the correlation between FA, MD, ADC values and neuropsychological tests. Results
Compared with control group, FA value was decreased in supplementary motor area (SMA) of right frontal
lobe, and increased in precentral gyrus and supramarginal gyrus of right frontal lobe and right parietal lobe;
MD value was increased in bilateral frontal lobes, parietal lobes and right cingulate gyrus; ADC value was
increased in bilateral frontal lobes, right parietal lobe and insular lobe in mTBI group. SAI score in mTBI
group was significantly higher than that in control group [20.50 (13.25, 29.75) score vs. 11 (8, 12) score; Z =
-3.493, P =0.000), while BDI and TAI scores had no significant difference between 2 groups (P > 0.05, for

all). Spearman rank correlation analysis showed there was no correlation between FA (r.=0.369, P =0.478),
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MD (r.=0.295, P = 0.421) and ADC (r. = 0.401, P = 0.394) values of abnormal brain regions and SAl

score. Conclusions DTI parameters and related neuropsychological changes of multiple brain regions

exist in acute mTBI. This study suggest that DTI can serve as a potential biomarker of mTBI.
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Figure 1 Comparison of FA, MD and ADC values of brain regions between 2 groups Compared with control group,
FA value was decreased in SMA of right frontal lobe (blue areas indicate), and increased in precentral gyrus and
supramarginal gyrus of right frontal lobe and right parietal lobe in mTBI group (red areas indicate, Panel la).
Compared with control group, MD value was increased in bilateral frontal lobes, parietal lobes and right cingulate

gyrus in mTBI group (yellow areas indicate, Panel 1b). Compared with control group, ADC value was increased in

bilateral frontal lobes, right parietal lobe and insular lobe in mTBI group (yellow areas indicate, Panel 1c).
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Table 1.

FA, MD and ADC values of brain regions in mTBI patients

MNI (mm) MNI (mm)
Brain Voxel tvalue P value || Brain Voxel tvalue P value
X y z X y z

Decreased FA value Right inferior frontal gyrus 15 -50 55 14 3490  0.000
Right SMA 8 18 56 41 4.170  0.000 Right inferior frontal gyrus 50 -30 32 36 4.040  0.000

Increased FA value Right inferior frontal gyrus 40  -42 38 42 3.820  0.000
Right precentral gyrus 26 -26 54 30 4.051 0.000 Right inferior frontal gyrus 20 -40 42 38 3.700  0.000
Right supramarginal gyrus 48 -46 42 5 3.830 0.000 Right superior frontal gyrus 16 -6 58 17 3.440  0.000
Right parietal lobe 40  -42 35 38 3.670  0.000 Right SMA 14 -12 54 9 3410 0.000

Increased MD value Increased ADC value
Left parietal superior lobule =22 =52 50 25 5.240  0.000 Right paracentral lobe 12 -30 64 18 4.348  0.000
Right precuneus 22 -52 48 47 4.260 0.000 Right insular lobe 30 28 4 12 3.850  0.000
Right cingulate gyrus 15 -44 35 9 3.520 0.000 Left inferior frontal gyrus -24  -48 46 124 5422 0.000
Left inferior frontal gyrus -18 -2 58 78 5.220  0.000 Left inferior frontal gyrus 50  -30 32 57 4356 0.000
Left inferior frontal gyrus -15 -25 55 87 3.830  0.000 Left inferior frontal gyrus -15 -2 55 127 4554 0.000
Right frontal precentral gyrus 22 -20 52 293 4340 0.000 Left frontal postcentral gyrus ~ -25  -35 45 113290  0.000
Right frontal precentral gyrus 50 -4 35 135 4.220 0.000 Left frontal precentral gyrus ~ -24  -24 52 123 4.670  0.000
Right frontal postcentral gyrus 24 -45 50 134 4.300 0.000 Left frontal precentral gyrus 22 -20 52 44 4442  0.000
Left frontal precentral gyrus -24 24 52 43 4.330 0.000 Right precuneus 22 -52 48 40 4170 0.000
Right middle frontal gyrus 36 14 48 28 4.290 0.000 Right superior frontal gyrus 15 -50 55 15 3.500  0.000
Right middle frontal gyrus 42 -68 0 21 3.870  0.000 Right middle frontal gyrus -12 28 36 25 3.930  0.000
Right middle frontal gyrus 24 -8 50 22 3.690  0.000 Right middle frontal gyrus 24 -10 54 12 3.740  0.000
Right inferior frontal gyrus 25 -42 45 41 3.790 0.000 Right middle frontal gyrus 34 14 48 44 4429  0.000

MNI, Montreal Neurological Institute, fill £ K 5¢ £ Fl| /K #t 28 995 % Wt 55 T ; FA , fractional anisotropy , #4345 1] 5% ¥ ; SMA, supplementary motor
area, fh FLIZ ) X ; MD , mean diffusivity , *F-3¥J 4 #(# ; ADC, apparent diffusion coefficient, W4 1 7 %L
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Table 2. Comparison of neuropsychological tests between
2 groups [M (Pas, P7s), score]
Group N BDI SAI TAI
Control 15 6.00 (3.00, 7.00) 11.00 ( 8.00, 12.00) 24.00 (12.00, 34.00)
mTBI 16 8.00(5.00, 14.00) 20.50 (13.25,29.75) 24.00 (16.75, 42.00)
Z value -0.509 -3.493 -0.990
P value 0.131 0.000 0.322

BDI, Beck Depression Inventory, Beck #ll fi§ # 3 ; SAI, State
Anxiety Inventory, IR £ B 3%; TAL Trait Anxiety Inventory, 4
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