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[ Abstract] Objective To investigate the relationship between the location of puncture drainage catheter target and

hematoma clearance rate and neurological function in patients with basal ganglia hypertensive intracerebral hemorrhage (HICH) .
Methods A total of 30 patients with basal ganglia HICH in Department of Neurosurgery of the Second Affiliated Hospital of
Zhengzhou University from 2018 to 2021 were retrospectively selected as the research objects. The patients” original DICOM
data were imported into 3D Slicer 4.0.10.2, and the different anatomical structures of the basal ganglia subregion were outlined.
After reconstructing the three-dimensional cerebral hemisphere mosaic model, the lithography model was derived. Geomagic
2015 and Solidworks 2019 were used to materialize the brain tissue model, and after segmentation and trimming, an industrial
standard format (. x_t) model was generated. The model was imported into the ANSYS 2020 R2 software to conduct transient
bidirectional structure—fluid coupling (BSFC) between blood flow and brain tissue. Patients were divided into strong stress group
(ratio of equivalent stress at the catheter target to the maximum stress inside the hematoma was derived > 74%, n=19) and weak
stress group (ratio of equivalent stress at the catheter target to the maximum stress inside the hematoma was derived < 74%, n=11)
according to whether the location of puncture drainage catheter target was located in the hematoma strong stress area. Gender,
age, bleeding site, postoperative edema volume, hematoma clearance rate at 3 days after surgery, the difference of the Glasgow
Coma Scale (GCS) score between 2 weeks after surgery and before surgery and extubation time of patients were collected. Results

There was no statistically significant difference in gender, age, bleeding site, postoperative edema volume, and extubation time
between strong stress group and weak stress group (P > 0.05) . The hematoma clearance rate at 3 days after surgery, the difference

of the GCS score between 2 weeks after surgery and before surgery in the strong stress group were higher than those in the weak
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stress group (P < 0.05) . Conclusion The location of puncture drainage catheter target in patients with basal ganglia HICH may

affect the hematoma clearance rate after surgery and GCS score. Before surgery, a model should be quickly established, determine

the stress center of hematoma and using neuronavigation to set the target point of tube placement as a strong stress area, in order to

promote the drainage of hematoma and improve the neurological function of patients.
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Figure 1 Flowchart of brain tissue mosaic modeling
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Figure 2 Tetrahedral mesh partitioning results of brain tissue embedding

model
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Figure 3 Comparison chart of simulated results of reniform haematoma in
the basal ganglia HICH
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Table 1 Comparison of observation indicators between strong stress group and weak stress group
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