Chin J Clin Pharmacol

2827
I

Vol. 41 No. 19 October 2025 ( Serial No. 441)

MIRT 540 791 % 45 ot KU 1A 40 B A8 0 6 P A 5

Study on predicting post — stroke cognitive impairment using MRI image texture

features
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Abstract; Objective

magnetic resonance imaging ( MRI) for predicting post — stroke cognitive

To explore the value of texture features in

impairment ( PSCI) in elderly patients, and to analyze its correlation with
the efficacy of PSCI drug therapy, providing a basis for selecting the
Method A

retrospective analysis was conducted on the data of stroke patients

timing and optimizing clinical drug intervention plans.

admitted from January 2020 to January 2024. The data was divided into a
training set (n =160) and a validation set (n =56) according to the data
source. Collect PSCI standardized medication treatment data ( including
cholinesterase  inhibitors, memantine, and combination therapy
regimens) for all patients from baseline to cognitive assessment. After
preprocessing of T1 weighted imaging ( Tlw) images, texture features
were measured in the hippocampus and entorhinal cortex. Patients with
high hippocampal kurtosis ( = 2.5) and low hippocampal kurtosis were

grouped and analyzed. A PSCI prediction and efficacy prediction model
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was constructed and validated based on drug treatment information. As a result, a total of 327 patients were included in
this study, including 211 males and 116 females. The accuracy of the prediction model in the training set and validation
set is 90% and 77% , respectively; Covariance analysis showed that there were differences (P <0.05) in hippocampal
kurtosis, entorhinal cortex kurtosis, and entorhinal cortex deficit anomaly (IDM) between PSCI patients and non PSCI
patients. The effective rate of donepezil treatment showed that the group with high hippocampal kurtosis was
significantly higher than the group with low kurtosis (76.31% wvs. 41.22% , P <0.01) ; Patients with IDM = 0.4 in
the entorhinal cortex showed better efficacy with combination therapy ( donepezil + memantine ) compared to
monotherapy (82. 13% wvs. 58.28% , P <0.05). After optimizing the model and incorporating drug treatment factors,
the validation set AUC increased to 0. 82. Conclusion Conventional clinical MRI texture features are reliable early
predictors of PSCI and are significantly associated with the efficacy of PSCI drug therapy. They can be combined with
drug therapy information to construct more accurate prediction and efficacy evaluation models, providing imaging
support for individualized drug intervention in PSCI.
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Table 1 Comparison of baseline data between the two cohorts

STROKDEM Cohort DEDEMAS Cohort

Baseline Indicators

(n=160) (n=56)

Gender ( Male/Female) 102/58 38/18
Age (years,x £5) 65.21 £7.89 63.52 £8.83
Stroke Type ( Ischemic/Hemor- 138/22 48/8
rhagic, n,% ) (86.21/13.78) (85.71/14.29)
Stroke Location (n,% )
Basal Ganglia 68 (42.52) 25 (44.69)
Frontal Lobe 32 (20.01) 11 (19.62)
Temporal Lobe 24 (15.03) 8 (14.29)
Others 36 (22.52) 12 (21.41)
Stroke Severity (NIHSS Score, x +s)  5.21 £2.30 5.84 +£2.52
Baseline MoCA Score(x +s) 24.53 £3.11 23.77 £3.42
PSCI Patients (n,% ) 42 (26.23) 11 (19.59)
BMI (kg - m™2,x £s) 24.29 +£3.22 23.79 £3.52
Heart Rate (times » min ', x+s) 72.53 £8.11 73.19 £7.83
Blood Pressure (mmHg, x +s) 135.21 £12.32/ 137.14 £11. 80/

82.47 +7.63 83.21 +8. 11
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L (FDR ®IEJG P <0.05) 5 () Py W7 J2 i i
PSCI 41 (Y1 Z54E :1. 90 £0. 32 ; B F4E . 1. 81 £0. 42) fi§
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2.41+0.53), Z 5 H 50128 X (FDR & IFJ5
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Table 2 Reliability indicators of texture feature measurement (n =20)

54k PSCL 4] X} kb & 4 i1 %% & X (FDR & IE )5
P>0.05), %2,

Texture Features Interobserver ICC (95% CI) Intertime ICC (95% CI) CV (% , £SD)
Hippocampal Kurtosis 0.92 (0.85~0.96) 0.95 (0.90 ~0.98) 5.11+1.19
Entorhinal Cortex Kurtosis 0.89 (0.81 ~0.94) 0.91 (0.84 ~0.95) 6.32 +1.50
Hippocampal IDM 0.87 (0.78 ~0.93) 0.89 (0.82~0.94) 7.19+1.83
Entorhinal Cortex IDM 0.85 (0.76 ~0.91) 0.87 (0.79 ~0.92) 8.28 £2.12
Hippocampal Entropy 0.86 (0.77 ~0.92) 0.88 (0.80 ~0.93) 6.83 +1.59

3 GUERHES MR T R KBRS

NERAR 250097 oA B, AN TR SCRRR Ik 7K - 22
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2.5 A, Z R IRST 253607 A AR (76.31% )
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Table 3 Comparison of pharmacotherapy efficacy in patients with different texture feature levels in training set (n/% )

Texture Feature Levels

Donepezil monotherapy(n)

Memantine monotherapy(n) Combined treatment(n)

Hippocampal Kurtosis=2.5(n =88) 45/59(76.31)
14/34(41.21)
33/55(60.03)

16/43(37.19)

Hippocampal Kurtosis <2.5(n=72)
Entorhinal CortexIDM=0.4(n =92)
Entorhinal CortexIDM <0.4(n =68)

10/22(45.51)
7/18(38.89)
12/22(54.50)
5/18(27.82)

26/35(74.32) *
23/36(64.31) *
34/41(82.10) *
15/35(42.89) *

Compared with Donepezil monotherapy and Memantine monotherapy,

4 FEDEEEBEANMREDIEEEBEILL
ABEFEE S T AL MR R SCBRAE (5 500

Prise Sh iR IR 2 ), 45 5 25 W36 7 Bn A 1 2 4

PSCI FERY , mife h RIS ( =2.5) 3 ZARURST

" P<0.05.

T A RCR(76.29% ) 25 TS (41.21%
P <0.01);PSCI 55 PSCI B 2 76 ¥ Th fAie Jir | phy it
B JZ W K DM b A7 A5 fk 25 22 57 (¥ P < 0.05) ¢
JLJ%%“'O

R4 iy PV R ZH IR S pARie 2 F 5 X L

Table 4 Comparison between high hippocampal kurtosis group and low hippocampal kurtosis group

Effective Rate of
Combined

Puti Samole Si Hippocampal Hippocampal Effective Rate Effective Rate of
atient Sample Size

Hippocampal . . . _—
Kurtosis in Training Kurtosis in Validation

of Donepezil Memantine Monotherapy

Kurtosis Level Group (n)

Set (x £s) Set (x £5) Monotherapy (n,% ) (n,%) Therapy (n,% )

High ( =2.5) PSCI Group 48 2.12 +£0.31 2.02 £0.41 24/32 (75.03) 5/11 (45.51) 14/19 (73.72)
Non — PSCI Group 40 2.81£0.53" 2.69 +0.63* 21/27 (77.81) 5/11 (45.48) 12/16 (75.03)

Low ( <2.5) PSCI Group 38 2.03 +£0.21 1.92 £0.32 8/19 (42.12) 4/10 (40.02) 13/20 (65.03)
Non — PSCI Group 34 2.72£0.42" 2.63+£0.51°* 6/15 (40.03) 3/8 (37.51) 10/16 (62.51)

Compared with PSCI group, *p <0.05.
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