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Abstract

This study aims to model the occurrence and progression of edema around the hematoma, and ex-
plore the relationship between therapeutic interventions and edema progression. First, the data of
the first 100 patients with edema volume and time points were fitted using quadratic, cubic
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polynomial, and one-dimensional Gaussian function models to find the best fitting model. The re-
sults show that the one-dimensional Gaussian function model performed well in terms of fitting ef-
fect and was highly consistent with actual data. Therefore, a curve of edema volume over time for
all patients was established. Next, the patients were divided into four subgroups using K-means
clustering, and edema volume over time curves were constructed for each subgroup to analyze the
trend of edema volume changes among patient groups, providing important clues for individualized
treatment. The results show that there are significant differences between subgroups, which may
have a positive impact on the formulation and optimization of treatment strategies. Finally, a mul-
tivariate analysis of variance was conducted on the patient’s treatment data to investigate the ef-
fects of different treatments on hematoma and edema volume. The results show that ventricular
drainage and decompressive craniectomy have a significant effect on hematoma and edema volume.
This provides strong evidence for doctors to make treatment choices. Additionally, this study found
a significant positive correlation between hematoma volume and edema volume using Spearman’s
rank correlation coefficient.
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Figure 1. Scatter plot of edema volume in the first 100 patients
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Figure 2. Quadratic polynomial fitting graph
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Figure 3. Cubic polynomial fitting graph
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Figure 4. One-dimensional Gaussian function fitting graph
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Figure 5. Cluster summary diagram
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Figure 6. Patient time-edema volume fit diagram (4 subgroups)
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Figure 2. Summary of P values of each parameter
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Figure 7. Thermal map with correlation coefficient of each parameter
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