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Table 1 Demographic and clinical information about patients

CST symmetry CST deformation CST overlap P value
Case number 17 48 44

Age/year (mean+SD) 39.8+12.7 37.5£10.9 41.6+12.7 0.273

Gender (female/male) 5/12 18/30 23/21 0.183

Onset symptom Epilepsy 10 22 28 0.683
Limb weakness 1 2 12 0.003

Aphasia 1 4 4 0.901

No clinical symtems 2 3 3 0.974

Tumor volume/ml (mean+SD) 17.2+£3.1 38.9+5.1 57.7+£8.2 0.003

CST: corticospinal tract.

22 DTIEREHR (CST) ZRESDH

CST X R 17 9, JEAS2H 48 191, & 4H 44
i T 6 DTIEF4E 315 LTD <10 mm., H
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FUEAR L LTD=0 1 LL i T i 2 22 5 (P=0.097, K
KR ). CSTXIFR., JBAE ., S 341w AT
KRB 910 (17.243.1) ml, (38.9+5.1) ml #l
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Jir BB LGGA 7061, HGGA 391, CST
YRR TA 136 LGG, 46 HGG; CSTIEARZ

A 40 9] LGG, 8 ] HGG; CST = & 4 17 {4
LGG, 27#IHGG., &1 8/R T X} T CST 44 v
LGG F1 HGG JIT 5 b o] £ 76 ] I 22 5 (P<0.001,
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Table 2 Chi-square analysis among three groups of CST involvement

CST involvement CST symmetry CST deformation CST overlap P value
WHO grade (HGG/total) 4/17 8/48 (-3.7) 27/44 (4.6) 0.000
Tumor GTR/total 13/17 (3.0) 32/48 26/44 0.008
Post-operative paralysis/total 4/17 11/48 26/44 (3.8) 0.001

Absolute value of adjusted residuals larger than 3.0 appear in bracket below observed frequencies. CST: corticospinal tract; GTR: grand total resec-

tion; HGG: high grade glioma.

@
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Fig. 1 Involvement of CST in patients with motor functional area gliomas
(a) CST symmetry means it is intact, in right position and has normal morphology. (b) CST is deformed by tumor compression. (c) CST is overlapped
by tumor invasion, with an incomplete morphology. (d) CST lesion types in LGG and HGG patients, with a significantly higher proportion of CST
overlap in HGG compared to LGG. (e) Significantly higher proportion of postoperative paralysis in CST overlap group than in other groups. CST:
corticospinal tract; LGG: low grade glioma; HGG: high grade glioma.
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=0.71, IS8 R LI=0.015, RoF A S5 i 5 (04 T 0 72
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MD (0.80) SglJc i 2 2 5] (0.79) (P=0.378,
tREK) o LA MD () LIEAR 3 F 5 fae ) 1) 22 5 7
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0.469, X T i yRd A R TG I b T {1

(®)

0.60 1.0r
0.58 - 0.8+
8 o056f 2 0.6F
< -
>
: :
0.54 &‘3 0.4F
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0.52 == : Control side 0.217
0.50k _ 0 s s . . .
CST symmetry CST deformation ~ CST overlap 0.2 0.4 0.6 0.8 1.0

Specificity

Fig. 2 Relationship between CST involvements and FA values
(a) FA values significantly decrease in cases of CST symmetry, deformation, and overlap. The F4 value in lesion side is significantly lower than the
control side. (b) Receiver operating characeristic (ROC) curve analysis for L/ of /4 value in prediciton of postoperative paralyis and found that the

AUC of curve was 0.713. The best cut-off value of L/ was 0.015 resulting in sensitivity 69.2% and specificity 71.9%. CST: corticospinal tract; LI:

lateralization index; FA: fractional anisotropy.
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Abstract Objective Gliomas in the motor functional area can damage the corticospinal tract (CST), leading to
motor dysfunction. Currently, there is a lack of unified methods for evaluating the extent of CST damage,
especially in patients with high surgical risk where the minimum distance from the lesion to the CST is less than
10 mm. This study aims to further clarify the classification method and clinical significance of CST
morphological changes in these patients. Methods This retrospective study analyzed 109 high-risk functional
area glioma patients who underwent neurosurgical treatment with preoperative diffusion tensor imaging (DTI)

imaging and intraoperative neurostimulation guidance between 2014 and 2024. All patients had a lesion-to-tract
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distance (LTD) of less than 10 mm between the CST and the lesion. Preoperative DTI evaluation of CST
involvement-induced morphological changes were reviewed. Patients were divided into 3 groups: 17 cases
(15.6%) with symmetric CST morphology compared to the healthy side (CST symmetry), 48 cases (44.0%) with
significant CST morphology changes compared to the healthy side (CST deformation), and 44 cases (40.4%) with
CST overlap with the tumor (CST overlap). Then we classified patients according to preoperative assessment of
tumor-induced morphological changes, and analyze postoperative motor function for each category.
Results Postoperative pathology showed a significantly higher proportion of high-grade gliomas (HGG) in the
CST overlap group compared to the other two groups (P=0.001). Logistic regression analysis showed that CST
overlap was a predictor of HGG (P=0.000). The rate of total tumor resection in the CST deformation group and
overlap group was lower than in the CST symmetric group (P=0.008). There was a total of 41 postoperative
hemiplegic patients, with 4 cases (23.5%) in the CST symmetric group, 11 cases (22.9%) in the CST deformation
group, and 26 cases (59.1%) in the CST overlap group. CST overlap with the tumor predicted postoperative
hemiplegia (P=0.016). Two-way ANOVA analysis of the affected/healthy side and CST morphology groups
showed significant main effects of CST grouping and healthy-affected side (P=0.017 and P=0.010), with no
significant interaction (P=0.31). The fractional anisotropy (FA4) value in the CST overlap group and the affected
side was lower. A decrease in the FA value on the affected side predicted postoperative hemiplegia (sensitivity
69.2%, specificity 71.9%). Conclusion We have established a method to predict postoperative hemiplegia in
high-risk motor functional area glioma patients based on preoperative CST morphological changes. CST overlap
leads to a decrease in CST FA4 values. This method can be used for precise patient management and aid in accurate

preoperative surgical planning.
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