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[Abstract] Objective To explore the application value of Lead-DBS multimodal image fusion technology
in deep subthalamic nucleus stimulation. Methods Sixty patients with Parkinson’s disease (PD) underwent bi-
lateral subthalamic nucleus (STN) deep brain stimulation (DBS). The patients were divided into two groups, 30
cases in the fusion group and control group. The fusion group implemented the start-up program control strategy
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with the help of lead DBS fusion image, and the control group carried out the traditional program control strategy
of trying one contact by one. The start-up time, program control times, adverse reactions and UPDRS - 1Il im-
provement rate of patients in the two groups were counted, The percentage of overlap between tissue activation
volume (VTA) and subthalamic nucleus (STN) in STN, the improvement rate of UPDRS -1l score, the improve-
ment rate of PD quality of life questionnaire (PDQ-39) score and the improvement rate of postoperative non-mo-
tor symptom score (NMSs) were counted 3 months after operation. Results All 60 patients were followed up for
3 months. There was no significant difference in baseline data such as age, gender and disease stage (P>0.05).
The first start-up program control time in the fusion group was (103.83 + 12.21) min, and the start-up time in
the control group was (160.20 + 15.47) min, P<0.05; The average number of programmed adverse reactions in
the fusion group was 1.63, while that in the control group was 2.47 (P<0.05). Three months after operation, the
number of programmed times per capita in the fusion group was (4.33+1.40) times and that in the control group
was (4.97+1.13). There was no significant difference in the improvement rate of UPDRS - 1ll between the fusion
group and the control group (P> 0.05). Three months after operation, all patients underwent image fusion. The
percentage of overlap between VTA and STN in STN was positively correlated with the improvement rate of UP-
DRS-1II score, PDQ-39 and non-motor symptoms. The correlation coefficients were r=0.66, r=0.47 and r=0.28 re-
spectively. Conclusion Lead DBS multimodal image fusion technology assisted in the program control of the
first startup after operation can reduce the time-consuming of the first startup, reduce the number of program con-
trol, improve the program control efficiency, provide a new idea for the program control after operation, and has

important clinical significance in evaluating the prognosis.

[Key words] Deep brain stimulation; Multimodal image fusion; subthalamic nucleus; Volume of the tissue

activated; program control
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Table 1 Comparison of baseline data between two groups
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Figure 1 A: The Lead-DBS interface appears after running “lead” in the MATLAB software; B: The fusion

result of T, and T. magnetic resonance imaging; C: The fusion result of postoperative thin-slice head CT and

Figure B; D: The fusion image is exported after normalization Image
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Figure 2 A: Schematic diagram of electrodes formed by Lead-DBS reconstructed electrodes, with a contact

length of 1.5 mm and an interval of 0.5 mm; B: Electrode images formed by Lead-DBS tracing electrodes by

PaCER method; C: backside view of electrodes; D: 3D Stereo Image of Electrode Reconstruction Results
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Figure 3 A and B: 2D images derived from the fusion result of Lead-DBS, the positions of electrodes in the STN

can be seen in the images; C: STN nuclei, electrode positions and contact positions can be seen in the 3D images of

fusion results; D: The blue arrow of the data cursor indicates the three-dimensional tissue activation volume (VTA).

The verlapping part of VTA and STN accounts for 32% of the volume of STN, and the yellow arrow indicates
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Figure 4 A, B, C, the percentage of overlap between VTA and STN in STN was positively correlated with UPDRS- [lf

improvement rate,
correlation coefficients were r=0.66, r=0.47, r=0.28
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