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Clinical Study of DTI and Functional Magnetic Resonance Imaging to
Explore the Strength of Brain Function Connection in Patients with
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ABSTRACT Objective: To investigate the clinical research of using DTI and functional magnetic resonance imaging to explore the
strength of brain function connection in patients with schizophrenia. Methods: Patients with schizophrenia admitted to the Department of
Psychiatry of our hospital from September 2017 to March 2018 were selected. Ninety-six patients were enrolled as the schizophrenia
group, while 96 healthy volunteers were recruited as the control group at the same time. FMRIB software library was used to preprocess
the structural data and construct the brain anatomy network for related analysis. Results: The functional connection strength of occipital
lobe modules in the schizophrenia group was stronger than that of the control group (P<0.05), and the functional connection strength of
cortical and fronto-parietal modules in the schizophrenia group was weaker than that of the control group (P<0.05). The default between
the schizophrenia group and the control group There is no difference in the functional connection strength between the module and the
central module (P>0.05). There was no difference in the structural connection strength of each module in the control group in the
schizophrenia group (P>0.05). Compared with the control group, the schizophrenia group had an increased degree of structure-function
connection between the default model module and the central module (P<0.05), and the schizophrenia group had a lower degree of struc-
ture-function connection between the occipital lobe module and the cortical module than the control group (P<0.05). There was no differ-
ence between the two groups in the degree of fast structure-function connection of the frontal parietal model (P>0.05). In the schizophre-
nia group, the structure-function connection score of the occipital lobe module was correlated with the duration of the disease (r=-0.528,
P=0.006) and the overall symptoms of PANSS (r=-0.174, P=0.003). The structure-function connection score of PANSS was also signifi-
cantly negatively correlated with the overall symptoms of PANSS (r=-0.405, P=0.034). It also revealed a significant negative correlation
between the structure-function connection score of the cortical module and the duration of the disease (r=-0.336, P=0.029). Conclusion:
The strength of brain function connection (structure-function coupling at the functional module level) of patients with schizophrenia has
changed, and the aberration of structure-function coupling is related to the clinical features of schizophrenia.
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Table 1 General data statistics of subjects

Project Control group (n=96) Schizophrenia group (n=96) t/x’ P
Age (years) 42.53+ 4.28 43.75+ 4.78 7.328 0.382
Gender (Male: Female) 51:45 48:48 5.203 0.194
BMI(kg/m?) 24.34+ 2.08 25.86+ 2.38 6.137 0.734
1Q score 48.26% 4.35 48.57+ 4.22 4254 0.668
Age of Education (Years) 13.85% 2.64 14.08+ 2.75 9.392 0.255
Current smoking (%) 28(29.17%) 33(34.38%) 6.332 0.736
Hand-dominant (right/left) 91:5 93:3 7.244 0.331
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Fig.1 Template allocation scheme at low resolution
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Table 2 Segmentation of brain structural modules of subjects

Control group Schizophrenia group
The module
Area number The connector ~ Module connection Area number Connector ratio  Module connection
Default mode module 23 6(26.08% ) 26(22.8%) 21 11(52.38%) 28(24.1%)
Occipital lobe module 17 4(23.52%) 10(8.74%) 19 6(31.57%) 11(9.37%)
Cortical module 15 7(46.66% ) 15(12.37%) 15 4(26.66%) 15(14.35%)
Frontal parietal module 15 11(73.33%) 33(28.54%) 19 13(68.42%) 34(28.36%)
Central module 20 7(35.00% ) 23(18.35%) 16 3(18.75%) 28(%)
Total 90 35 57 90 37 58
R3 ZINEERINEEEFBE ST
Table 3 Analysis of functional connection strength of subject modules
Project Control group (n=96) Schizophrenia group (n=96) t P
Default mode module 0.19+ 0.01 0.21+ 0.02 6.025 0.144
Occipital lobe module 0.19+ 0.01 0.28+ 0.05 7.136 0.005
Cortical module 0.32+ 0.08 0.21+ 0.02 5.184 0.004
Frontal parietal module 0.27+ 0.03 0.18+ 0.01 5.337 0.003
Central module 0.22+ 0.02 0.21+ 0.02 8.583 0.473
®4 ZRERREERBRESW
Table 4 Structural connection strength analysis of subject modules
Project Default mode module Default mode module t P
Default mode module 0.07+ 0.01 0.08% 0.01 6.035 0.129
Occipital lobe module 0.14+ 0.02 0.13+ 0.02 4.228 0.336
Cortical module 0.12+ 0.01 0.14+ 0.01 5.302 0.539
Frontal parietal module 0.08+ 0.02 0.07+ 0.01 9.471 0.124
Central module 0.13+ 0.01 0.14+ 0.01 7.336 0.375
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Table 5 Analysis of the degree of tight connection between structure and function of subjects' modules

Project Default mode module Default mode module t P
Default mode module 0.29+ 0.01 0.38+ 0.03 6.049 0.004
Occipital lobe module 0.42+ 0.02 0.35% 0.01 8.335 0.015

Cortical module 0.27+ 0.01 0.18+ 0.01 5.286 0.003
Frontal parietal module 0.33+ 0.01 0.31+ 0.01 6.419 0.275
Central module 0.19+ 0.01 0.28+ 0.02 8.504 0.005

® 6 ROBETEN - hREERBETS SiaREHER RIEX BB T

Table 6 Partial correlation coefficient analysis of structure-functional connection strength score and clinical features under low resolution

Structure-functional Duration of disease PANSS positive PANSS negative PANSS overall

connection relationships r P r P r P r P
Default mode module 0.086 0.361 0.037 0.726 -0.258 0.673 0.331 0.145
Occipital lobe module -0.528 0.006 -0.241 0.638 -0.352 0.083 -0.174 0.003
Cortical module -0.336 0.029 0.436 0.088 0.053 0.632 -0.405 0.034
Frontal parietal module 0.543 0.476 0.243 0.089 0.093 0.738 0.134 0.887
Central module -0.203 0913 0.261 0.349 -0.282 0.299 -0.003 0.853
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