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Abstract

Objective: To investigate the application value of combining MRI habitat imaging features with mul-
tiparametric hematological indices for the non-invasive, rapid clinical diagnosis of spontaneous hem-
orrhagic transformation (HT) patients. Methods: This retrospective study included 300 patients with
acute cerebral infarction admitted to our hospital from January 2022 to December 2025. Patients were
categorized into HT and non-HT groups based on follow-up imaging findings. All patients underwent
multiparametric MRI (including T1WI, T2WI, DWI, T2GRE/SWI sequences) and complete blood cell
analysis within 72 hours of symptom onset. The infarct region was segmented into habitats, from which
texture, intensity, and morphological features were extracted. Multiparametric hematological indices
such as platelet count, lymphocyte count, and neutrophil count were also recorded. Diagnostic efficacy
was evaluated using receiver operating characteristic (ROC) analysis. Results: The intralesional hab-
itat heterogeneity was significantly higher in the HT group compared to the non-HT group, character-
ized by increased texture complexity and abnormal signal intensity within specific habitat subregions
(microenvironments). Multiparametric hematological indices analysis revealed significantly lower
platelet counts and significantly higher neutrophil-to-lymphocyte ratios in the HT group. Conclusion:
The diagnostic approach integrating MRI habitat imaging features and multiparametric hematolog-
ical indices enables non-invasive, rapid, and accurate assessment of spontaneous HT, providing cru-
cial information for clinical decision-making.
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Table 1. Comparison of baseline characteristics of patients

F 1. BEELIFHIELER

RHIE H 34k 4 (n = 62) JEH 4 (n = 94) P
() 68.3+10.5 65.7+9.8 0.102
HE(n, %) 38 (61.3%) 57 (60.6%) 0.937
a1 I (n, %) 45 (72.6%) 62 (66.0%) 0.377
P8 JRIF (n, %) 24 (38.7%) 33 (35.1%) 0.651

L5 EiE (n, %) 29 (46.8%) 31 (33.0%) 0.078
NIHSS PF45r(A i) 14.6+5.3 102 +4.7 <0.001
AL AR (ml) 453 +28.7 22.6+18.4 <0.001
K% 2 MRI It} 8] (h) 6.8+3.2 72+35 0.445

2.2. MRI B{&RESMALTE

BT BEYITE R 72 /AN A F = 0 9528 3.0T MRI e Z 25 MRI 36, FHF 5.
T1 IS (TR/TE = 450/8.5 ms)s T2 MEUEAZ(TR/TE = 4000/85 ms)~ ¥ HUMBUHAZ(TR/TE = 3400/78
ms, b{l =0, 1000 s/mm?2). T2*EfE [0l (TR/TE = 800/26 ms, &M 20°) B BURINBURAZ(TR/TE =
28/20 ms, HTHFEHA 15°). PR 7535 2K FAH 8] B 42 40 16 R 2 [B) 23 2R (R R 256 x 256, JZ)F 5 mm, =
[AEE 1 mm). EEHGCEARE: © Bk a7 EEECHER R — 73 ; @ skull stripping: 2R
HEIEMZER: @ IMALIE: WD BAH B I MEREIE Sz : @ brdEtl: K BRREAR I F] 0~100
(ITEEE, DAV BRI 2 80 e ok R RFAE IR 52 0
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Table 2. Description of habitat imaging characteristics
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Table 3. Comparison of the efficacy of diagnostic methods

= 3. SETRRELLER

Hek AUC (95% CI) BUBRE (%) RRE %) FHEBNE) BHERNME %)
E LRGN 0.892 (0.842~0.935) 83.7 85.2 81.4 87.1
M 240 0.823 (0.763~0.879) 76.5 79.8 73.9 81.8
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