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AIM: We aimed to perform a prognostic evaluation for patients with acute ischemic stroke after mechanical thrombectomy (MT) incor-
porating imaging, inflammatory, and rehabilitation aspects.

METHODS: A retrospective cohort analysis of patients with acute ischemic stroke (AILS) after mechanical thrombectomy (MT) was
conducted, systematically evaluating baseline demographics, neuroimaging features, hematological inflammatory indices, and time to
start rehabilitation. Prognostic correlations were examined using multivariate logistic regression, with poor functional outcome defined
as 90-day modified Rankin Scale (mRS) >2. Model discrimination was assessed via receiver operating characteristic (ROC) analysis of
the composite prediction framework.

RESULTS: The analytical cohort comprised 144 subjects. Five independent predictors of unfavorable outcomes emerged: pre-existing
hypertension (adjusted Odds Ratio [aOR] 6.48, 95% Confidence Interval [CI] 1.03—40.80), lower baseline Alberta Stroke Program Early
CT Score (ASPECTS) (aOR 0.18, 95% CI 0.06-0.49), elevated NLR (aOR 1.27, 95% CI 1.11-1.46), extended onset-to-reperfusion time
(OTR) (per minute aOR 1.01, 95% CI 1.01-1.02), and delayed starting rehabilitation (aOR 2.30, 95% CI 1.52-3.46). The multivariable
model demonstrated excellent discriminative capacity (area under the curve [AUC] 0.964, 95% CI 0.940-0.988).

CONCLUSIONS: Beyond successful recanalization (modified Thrombolysis in Cerebral Infarction [mTICI] 2b-3), functional outcomes
in patients with acute ischemic stroke treated with mechanical thrombectomy were independently influenced by factors across the three
core domains of our prognostic framework: imaging (baseline ASPECTS), inflammation (elevated neutrophil-to-lymphocyte ratio, NLR),
and rehabilitation (delayed starting rehabilitation). Additional significant clinical variables included pre-existing hypertension and longer
onset-to-reperfusion time (OTR). These findings support the potential value of a multidimensional prognostic assessment integrating
imaging, inflammatory, and rehabilitation aspects in patients with acute ischemic stroke after mechanical thrombectomy.
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registry data reveal persistent challenges, as nearly 60%
of patients fail to attain functional independence (modi-
fied Rankin Scale [mRS] <2 at 90 days) despite success-
ful revascularization (modified Thrombolysis in Cerebral
Infarction [mTICI] 2b-3) [2]. Beyond recanalization sta-
tus, emerging evidence highlights the prognostic signifi-
cance of neuroimaging biomarkers and systemic inflamma-
tory responses in predicting long-term functional recovery.
While the Alberta Stroke Program Early CT Score (AS-
PECTS) provides a valuable assessment of early ischemic
changes [3], its conventional implementation presents no-
table constraints: it cannot quantitatively reflect the de-
gree of cerebral tissue ischemia and hypoxia, and patients

Introduction

Acute ischemic stroke (AIS) remains a global health pri-
ority as a predominant contributor to acquired disability
and mortality, with large vessel occlusion (LVO) cases
demonstrating particularly unfavorable clinical trajectories.
The advent of mechanical thrombectomy (MT) as first-
line intervention for LVO-AIS [1] has revolutionized care
paradigms, yielding substantially enhanced recanalization
rates and functional outcomes. Nevertheless, contemporary
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with the same scores may have significant heterogene-
ity. For these reasons, our investigation builds upon AS-
PECTS by incorporating quantitative computed tomogra-
phy (CT) density measurements to enable precise volu-
metric assessment of ischemic edema formation [4], offer-
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ing potential advantages over the traditional scoring sys-
tem alone. Concurrently, systemic inflammation plays a
critical role in post-stroke outcomes. Following success-
ful recanalization, ischemia-reperfusion injury triggers a
cascade of innate immune activation, characterized by el-
evated neutrophil-to-lymphocyte ratio (NLR), C-reactive
protein (CRP), and pro-inflammatory cytokines such as in-
terleukin-6. These inflammatory mediators can exacerbate
blood-brain barrier disruption, promote hemorrhagic trans-
formation, and impede neuroplasticity.

While MT has transformed AIS management, significant
variability persists in post-procedural rehabilitation prac-
tices, particularly regarding intervention timing. The crit-
ical interplay between early rehabilitation and neurologi-
cal recovery is often complicated by the severity of post-
thrombectomy conditions, and evidence-based guidance on
timing selection remains limited [5]. Collectively, imag-
ing characteristics, inflammatory status, and rehabilitation
timing all influence prognosis after acute ischemic stroke.
Leveraging a multidimensional approach, we retrospec-
tively analyzed imaging biomarkers, inflammatory profiles,
and rehabilitation initiation data to identify temporal thresh-
olds associated with improved prognosis. The findings of
this study may provide clinically relevant insights to tailor
rehabilitation strategies, ensuring timely intervention with-
out compromising patient safety.

Methods
Patients

We consecutively enrolled adults (age =18 years) who
underwent mechanical thrombectomy for anterior circu-
lation LVO-associated AIS between October 2023 and
January 2025. Inclusion Criteria included: (1) Radi-
ologically confirmed LVO in the internal carotid artery
territory; (2) Achieved endovascular reperfusion (mTICI
2b-3); (3) Comprehensive baseline neurovascular imag-
ing protocol including CT angiography with intracra-
nial/extracranial coverage and Whole-brain CT perfusion
(RAPID-processed datasets); and (4) availability of base-
line hematological profiling.

Exclusion Criteria included: (1) Posterior circulation (ver-
tebrobasilar system) infarction; (2) Pre-stroke functional
impairment (modified Rankin Scale [mRS] >2); (3) Subop-
timal imaging analysis (non-RAPID software processed CT
Perfusion [CTP] datasets); (4) Incomplete 90-day outcome
documentation; and (5) patients with underlying hemato-
logic or hepatic diseases, or malignancies.

Clinical Information

Demographic characteristics (sex, age), medical history
(prior stroke, hypertension, hyperlipidemia, diabetes mel-
litus, atrial fibrillation, and smoking history), and baseline
clinical parameters were retrospectively obtained from the
electronic medical records of North China University of
Science and Technology Hospital. Stroke severity was as-
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sessed using the NIHSS upon admission. Data on inflam-
matory biomarkers (NLR, monocyte-to-lymphocyte ratio
[MLR] and platelet-to-lymphocyte ratio [PLR]) and treat-
ment details, including the use of intravenous thrombolysis,
time from symptom onset-to-reperfusion time (OTR, min-
utes), and recanalization success (mTICI), were recorded.
Intravenous thrombolysis was performed with either rt-
PA (recombinant tissue plasminogen activator, 0.9 mg/kg,
maximum dose 90 mg) or TNK (tenecteplase, 0.25 mg/kg,
maximum dose 25 mg). Peripheral venous blood samples
for NLR, MLR, and PLR were collected before mechanical
thrombectomy and analyzed using routine automated hema-
tology methods. NLR, MLR, and PLR were calculated
from the corresponding absolute neutrophil, monocyte,
lymphocyte, and platelet counts. Rehabilitation mainly
included individualized bedside mobilization, limb mo-
tor training, and functional activity training according to
each patient’s neurological and clinical condition. The fre-
quency, intensity, and duration of rehabilitation were ad-
justed individually based on patient tolerance and clinical
status. For patients who did not initiate rehabilitation during
hospitalization, the time to start rehabilitation was assigned
as 14 days, corresponding to the predefined maximum value
used in the analysis. Functional outcomes were evaluated
at 90 days using the modified Rankin Scale (mRS), where a
score of 02 indicated a favorable outcome and >2 denoted
an unfavorable outcome. The 90-day mRS was assessed by
trained neurologists through outpatient visits or telephone
follow-up. Assessors were blinded to the baseline imaging
and laboratory results.

Image Acquisition

All enrolled patients underwent standardized neurovascu-
lar imaging evaluation for acute cerebrovascular events fol-
lowing institutional protocol, utilizing a 128-slice multide-
tector computed tomography system (Revolution HD, GE
Healthcare). The NCCT was performed using a tube cur-
rent of 100300 mAs, a tube voltage of 120 kV, and a re-
constructed slice thickness of 5 mm. For CTP, imaging was
performed at a tube current of 200—250 mAs and a tube volt-
age of 80 kV, with 5-mm slice reconstruction and a tem-
poral sampling interval of 1.33—1.50 s during the 45-60 s
acquisition. CTA was acquired at a tube current of 150—
200 mAs and a tube voltage of 100-120 kV, and images
were reconstructed as both 1.25 mm axial sections and 5-
mm maximum intensity projections. All studies employed a
standardized contrast protocol: 50 mL of iodinated contrast
medium administered at 5 mL/s, followed by a 30 mL saline
chaser at an identical flow rate. All imaging data underwent
automated processing using the latest-generation RAPID
Al platform (v5.0, iSchemaView, Menlo Park). RAPID
was routinely integrated into the hospital’s clinical imaging
workflow, and the present retrospective study used the auto-
matically generated results without reprocessing the origi-
nal images specifically for research purposes. The ischemic
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ASPECTS

ASPECTS

NWU%= (1-Dischemic/Dnormal) x100%

This patient's NWU% =[1-(30.75+27.56+27.94+27.89)/(32.11+29.50+31.16+28.52)]x100%

Fig. 1. NWU calculation methodology. NWU, net water uptake; ASPECTS, Alberta Stroke ProgramEarly CT Score.

core was defined using an relative Cerebral Blood Flow
(rCBF) threshold of <30%, where the ischemic penumbra
was defined by Tmax of >6 seconds. Quality control was
performed by two board-certified neuroradiologists.

Image Analysis

Automated volumetric analysis (RAPID v5.0, iS-
chemaView) computed interhemispheric hypodensity gra-
dients by comparing mean attenuation values (Hounsfield
units) in ASPECTS-defined ischemic territories against
their contralateral homologs, with results standardized
as a hypoperfusion ratio: Dischemic/Dnormal x 100%.
Based on predefined relative Hounsfield Unit (HU) dif-
ference thresholds, ischemic hemisphere regions were
dichotomously classified as either affected (demonstrat-
ing RAPID-identified ischemic changes) or unaffected.
Density measurements (Dischemic and Dnormal) were
obtained from voxels within the 20-80 HU range. Net
water uptake (NWU) was computed using the formula:
NWU% = (1 — Dischemic/Dnormal) x 100%. All NWU
measurements underwent blinded verification by both
neuroradiologists and stroke physicians. The NWU
calculation methodology is illustrated in Fig. 1.

Mechanical Thrombectomy Standard Procedure

The anesthetic approach (general anesthesia or local anes-
thesia) was selected based on the patient’s condition and
the characteristics of vascular occlusion. Using the mod-
ified Seldinger technique, a femoral artery puncture was
performed, and an 8F arterial sheath was inserted. A single-
curve pigtail catheter was then advanced through the sheath
to perform digital subtraction angiography (DSA) of the
entire cerebral vasculature. Subsequently, an 8F guiding

catheter was introduced and positioned in the responsible
artery. Under microguidewire guidance, a microcatheter
was navigated into the true lumen of the occluded artery.
The Solitaire FR stent retriever system was subsequently
delivered through the microcatheter to the occluded cere-
bral artery segment, and the stent was accurately deployed.
Recanalization was assessed by angiography. The stent was
left in place for 5 minutes before being retrieved. During
retrieval, simultaneous aspiration was applied through the
guiding catheter, and the thrombus was withdrawn together
with the stent from the microcatheter. Angiography was re-
peated to confirm recanalization. If severe residual stenosis
was present or post-procedure flow was graded as mTICI 2a
or lower, the above steps were repeated. Depending on the
angiographic findings, balloon angioplasty or stenting may
be performed. The procedure was concluded when blood
flow through the occluded site reached an mTICI grade of
2b or higher. All endovascular procedures were performed
by experienced neurointerventionists. Decisions regard-
ing stent retriever thrombectomy, aspiration thrombectomy,
stenting, and antithrombotic therapy were made jointly by
the operating physician and senior neurologists at the asso-
ciate chief physician level or above.

Statistical Analysis

Data analysis was performed using SPSS (version 23.0,
IBM Corp.) and RStudio (version 4.3.0, Posit Soft-
ware, PBC, Boston, MA, USA). Distributional properties
of metric variables were rigorously assessed through the
Lilliefors-corrected Kolmogorov-Smirnov procedure. Nor-
mal distributions were summarized as arithmetic centrality
measures (mean + SD), whereas non-normally distributed
variables were characterized by robust location estimators
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[Mdn (IQR)]. Discrete clinical covariates were tabulated
using absolute frequencies with proportional estimates (n,
%). Between-group comparisons were performed using
the independent-samples ¢-test or Mann—Whitney U test for
continuous variables, as appropriate, and the chi-square test
or Fisher’s exact test for categorical variables. No missing
data were present in the variables included in the final anal-
ysis. The study population was divided into two groups
based on 90-day functional outcomes: the favorable out-
come group (mRS score 0-2) and the unfavorable outcome
group (mRS score 3-6). Comparative analyses of base-
line characteristics between these groups were conducted
to identify potential prognostic factors. Candidate variables
were selected for multivariable modeling based on both sta-
tistical significance (o = 0.05 in univariate testing) and clin-
ical relevance to identify independent predictors. The pre-
dictive performance of significant variables was assessed
through receiver operating characteristic (ROC) curve anal-
ysis, with optimal cutoff values determined by maximizing
Youden’s index (J = sensitivity + specificity — 1). All statis-
tical tests were two-tailed, with statistical significance set at
p< 0.05.

Results
Baseline Characteristics

The final analytical cohort comprised 144 eligible patients,
with detailed enrollment illustrated in Fig. 2. Compara-
tive analysis revealed significant differences between the
outcome groups (favorable outcome [mRS 0-2]: n = 69,
47.9%; unfavorable outcome [mRS 3-6]: n =75, 52.1%).
Those in the unfavorable outcome group (90-day mRS 3-6)
were older (mean age, 65.72 vs. 60.78 years; p =0.029) and
had higher baseline stroke severity (median NIHSS score,
17.00 [IQR, 13.00-20.00] vs. 15.00 [10.00-18.00]; p =
0.004). The unfavorable outcome group had lower AS-
PECTS scores (7.00 [6.00-8.00] vs. 8.00 [7.00-9.00]; p <
0.001), greater net water uptake (7.00 [5.00-9.80] vs. 4.90
[1.30-7.40]; p < 0.001), and larger ischemic core volumes
(10.40 [4.20-50.90] vs. 7.00 [0.00-20.0] mL; p = 0.004).
Systemic inflammatory markers (NLR: 6.60 [2.80—-12.30]
vs. 3.40 [2.00-10.50]; p = 0.007; MLR: 0.34 [0.24-0.44]
vs. 0.24 [0.19-0.25]; p = 0.003) were elevated in the unfa-
vorable outcome group. Onset-to-reperfusion time (OTR)
was longer (619.00 [458.00-750.00] vs. 617.00 [400.00—
698.00] min; p = 0.046), and time to start rehabilitation was
extended (14.00 [13.00-14.00] vs. 7.00 [5.00—14.00] days;
p <0.001). Hypertension prevalence was higher in the un-
favorable outcome group (80.00% vs. 52.17%; p < 0.001),
while intravenous thrombolysis was less frequent (20.0%
vs. 34.8%; p = 0.046). No between-group differences were
observed in sex distribution, stroke history, hyperlipemia,
diabetes mellitus, atrial fibrillation, or smoking history (p
> 0.077 for all) (Table 1).
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Univariate and Multiple Logistic Regression Analysis

Univariate logistic regression revealed significant differ-
ences between prognosis groups in age (p = 0.031), hy-
pertensive history (p < 0.001), intravenous thrombolysis
administration (p = 0.048), admission NIHSS scores (p =
0.012), ASPECTS (p <0.001), net water uptake (p <0.001),
ischemic core volume (p = 0.003), neutrophil-lymphocyte
ratio (p = 0.002), onset-to-reperfusion time (OTR) (p =
0.004), and rehabilitation initiation timing (p < 0.001) (Ta-
ble 2).

The multivariate regression model incorporating these sig-
nificant univariate predictors demonstrated five indepen-
dent prognostic factors: hypertension (adjusted Odds Ra-
tio [aOR] 6.48, 95% Confidence Interval [CI] 1.03—40.80;
p =0.047); ASPECTS (aOR 0.18, 95% CI 0.06-0.49; p <
0.001); NLR (aOR 1.27, 95% CI 1.11-1.46; p < 0.001);
OTR (per minute aOR 1.01, 95% CI 1.01-1.02; p = 0.001);
Time to start rehabilitation (per day aOR 2.30, 95% CI
1.52-3.46; p < 0.001) (Table 2).

Predictive Models for Poor Prognosis

Through integrative ROC analysis, we developed a mul-
tidimensional predictive model incorporating five critical
prognostic indicators (hypertensive status, ASPECTS eval-
uation, NLR levels, onset-to-reperfusion time (OTR), and
rehabilitation initiation timing). This combined model
demonstrated excellent predictive performance (AUC
0.964, 95% CI 0.940-0.988) (Supplementary Material,
Table 3, Fig. 3).

The cumulative ROC modeling strategy showed progres-
sively higher AUC values from Model 1 (ASPECTS alone;
AUC 0.686, 95% CI1 0.601-0.771) to Model 5 (ASPECTS,
hypertension, NLR, OTR, and time to start rehabilitation;
AUC 0.964, 95% CI 0.940-0.988) (Table 3, Fig. 3). The
cumulative ROC modeling strategy was designed to assess
the incremental predictive value of each additional vari-
able. Cutoff values were identified for ASPECTS score <6
(44% sensitivity, 91% specificity) and rehabilitation delay
>7 days (65% sensitivity, 84% specificity).

Discussion

This research evaluated prognostic determinants in AIS
patients receiving MT, with particular emphasis on neu-
roimaging characteristics, systemic inflammatory markers,
and rehabilitation initiation windows. Multivariable anal-
ysis identified five independent predictors of unfavorable
outcomes: pre-existing hypertension, reduced ASPECTS
scores, elevated neutrophil-lymphocyte ratio (NLR), pro-
longed onset-to-reperfusion intervals, and delayed rehabil-
itation commencement. The integrated predictive model
achieved outstanding discriminative capacity (AUC 0.964,
95% CI 0.940-0.988).

Mechanical thrombectomy (MT) now represents the stan-
dard of care for acute ischemic stroke (AIS) caused by large
vessel occlusion (LVO). Current guidelines support MT in-
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AIS between October 2023 and

Patients with LVO-associated
January 2025(n=219)

Exclude:Infarction in the

Y

functional impairment(n=196)

posterior circulation(n=23)

Exclude:Pre-stroke

Patients without pre-stroke
functional impairment(n=191)

[ Patients without pre-stroke }
{ v }

impairment(mRS>2)(n=5)

> functional

Exclude:No Whole-brain CT
perfusion (RAPID-processed

Y
[ Patients with Whole-brain CT
p

erfusion (RAPID-processed datasets)
and blood routine at admission(n=169)

+ datasets)and no blood routine
! at admission(n=22)

Y
[ 144 patients included:favorable

outcome(n=69);unfavorable
outcome(n=75)

iExclude:No reperfusion after
»  MT(N=10); No 90d
: mRS(n=15)

Fig. 2. Flow chart of patient enrollment. LVO, large vessel occlusion; AIS, acute ischemic stroke; CT, computed tomography; mRS,
modified Rankin Scale; mTICI, modified Thrombolysis in Cerebral Infarction.

tervention in eligible patients within 24 hours of symptom
onset when meeting clinical (NIHSS >6) and imaging (AS-
PECTS >6) eligibility criteria [6]. Recent clinical trials,
such as Endovascular Therapy in Acute Anterior Circula-
tion Large Vessel Occlusive Patients With a Large Infarct
Core (ANGEL-ASPECT) [7,8,9], have broadened the eli-
gibility criteria for MT, showing therapeutic benefits even

in cases with substantial baseline ischemic changes. While
ASPECTS remains a cornerstone imaging selection tool for
MT candidates [10], our study additionally explored net
water uptake (NWU) quantification—a novel imaging pa-
rameter [11] that may allow for voxel-level assessment of
cytotoxic edema based on CT density analysis. Existing
literature suggests potential clinical utility of NWU, both
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Table 1. Baseline characteristics.

Variables Total (n = 144) 90-day mRS 0-2 (n = 69) 90-day mRS 3-6(n = 75) P
Age, Mean + SD 63.35+13.59 60.78 £12.95 65.72 £ 13.81 0.029
Male, n (%) 96 (66.67) 51(73.91) 45 (60.00) 0.077
Stroke history, n (%) 42 (29.17) 18 (26.09) 24 (32.00) 0.435
Hypertension, n (%) 96 (66.67) 36 (52.17) 60 (80.00) <0.001
Hyperlipemia, n (%) 27 (18.75) 12 (17.39) 15 (20.00) 0.689
Diabetes mellitus, n (%) 51(35.42) 21(30.43) 30 (40.00) 0.231
Atrial fibrillation, n (%) 30 (20.83) 12 (17.39) 18 (24.00) 0.329
Smoking history, n (%) 54 (37.50) 27(39.13) 27 (36.00) 0.698
IVT, n (%) 39 (27.08) 24 (34.78) 15 (20.00) 0.046
NIHSS at admission, M (Qj, Q3) 15.50 (12.00, 20.00) 15.00 (10.00, 18.00) 17.00 (13.00, 20.00) 0.004
ASPECTS, M (Q, Q3) 8.00 (6.00, 9.00) 8.00 (7.00, 9.00) 7.00 (6.00, 8.00) <0.001
NWU, M (Qy, Q3) 5.95 (4.57, 8.40) 4.90 (1.30, 7.35) 7.00 (5.00, 9.80) <0.001
Ischemic core volume, M (Q;, Q3), mL 7.95(3.92, 23.80) 7.00 (0.00, 20.00) 10.40 (4.20, 50.90) 0.004
NLR, M (Qy, Q3) 4.88 (2.08, 10.50) 3.40 (2.00, 10.50) 6.60 (2.80, 12.32) 0.007
MLR, M (Q1, Q3) 0.25(0.21, 0.38) 0.24 (0.19, 0.25) 0.34 (0.24, 0.44) 0.003
PLR, M (Q1, Q3) 132.00 (76.40, 254.00) 152.20 (75.20, 182.90) 124.60 (80.75, 254.00) 0.304
OTR, M (Q1, Q3) 618.00 (450.00, 742.50) 617.00 (400.00, 698.00) 619.00 (458.00, 750.00) 0.046
Time to start rehabilitation, M (Q1, Q3), 14.00 (7.00, 14.00) 7.00 (5.00, 14.00) 14.00 (13.00, 14.00) <0.001
days

IVT, intravenous thrombolysis; NIHSS, National Institutes of Health Stroke Scale; ASPECTS, Alberta Stroke Program Early CT Score; NWU, net water
uptake; NLR, neutrophil-to-lymphocyte ratio; MLR, monocyte-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; OTR, onset-to-reperfusion time.

Table 2. Logistic regression analysis.

Univariable analysis Multivariable analysis

OR 95%CI  p aOR  95%CI P

Age 1.03 1.01-1.05 0.031 1.02 0.96-1.09 0.485
Hypertension 3.67 1.75-7.66 <0.001 6.48 1.03-40.80 0.047
IVT 0.47 0.22-0.99 0.048 0.68 0.10-4.81 0.700
NIHSS at admission 1.07 1.02-1.13 0.012 0.99 0.84-1.17 0.935
ASPECTS 0.61 0.48-0.77 <0.001 0.18 0.06-0.49 <0.001
NWU 1.15 1.07-1.24 <0.001 0.97 0.72-1.31  0.837
Ischemic core volume 1.02 1.01-1.04 0.003 098 0.95-1.02 0412
NLR 1.08 1.03-1.13 0.002 127 1.11-1.46 <0.001
OTR 1.01 1.01-1.01 0.004 1.01 1.01-1.02 0.001

Time to start rehabilitation 1.28 1.16-1.40 <0.001 2.30 1.52-3.46 <0.001
OR, Odds Ratio; CI, Confidence Interval; aOR, adjusted Odds Ratio.

Table 3. The area under the ROC curve of different models.

Test result variable(s) Area S.E P 95% CI

Modell ASPECTS 0.686 0.042 0.001 0.601-0.771
Model2 ASPECTS + Hypertension 0.759 0.039 <0.001 0.683-0.835
Model3 ASPECTS + Hypertension + NLR 0.802 0.036 <0.001 0.731-0.873
Model4 ASPECTS + Hypertension + NLR + OTR 0.842 0.033 <0.001 0.778-0.906

Model5  ASPECTS + Hypertension + NLR + OTR + Time to start rehabilitation ~ 0.964 0.012 <0.001 0.940-0.988

S.E, standard error.

as a prognostic indicator following successful reperfusion firmation. In our analysis, NWU was not established as an
[12,13] and as a potential metric for a “tissue window” in  independent predictor of 90-day functional outcomes (mRS
patients with ischemic stroke of unknown onset time; how- 3-6) in the MT population [14]. In our analysis, NWU
ever, these findings are preliminary and require further con- was not established as an independent predictor of 90-day
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Fig. 3. ROC curve of different models. ROC, receiver operating characteristic.

functional outcomes. Further studies are needed to clar-
ify its prognostic value in patients undergoing mechanical
thrombectomy.

From a pathophysiological perspective, the inflammatory
cascade and immune regulation significantly influence is-
chemic stroke progression [15,16]. Both hyperinflam-
mation during the acute phase and subsequent immuno-
suppression may exacerbate neurological damage and im-
pair long-term recovery [17]. The NLR serves as an in-
tegrated inflammatory indicator that better captures sys-
temic inflammatory-immune interactions post-AIS com-
pared to isolated hematologic parameters [18,19]. Our find-
ings demonstrate that elevated baseline NLR independently
predicts unfavorable 90-day outcomes in MT-treated pa-
tients. Emerging evidence further suggests NLR trajectory
may predict revascularization success, hemorrhagic trans-
formation, and mortality [20,21], prompting our planned
prospective study to serially monitor inflammatory mark-
ers during hospitalization for enhanced prognostic eval-
uation. Regarding rehabilitation strategies, MT patients
present unique clinical challenges in determining optimal
intervention timing [5,22]. Our study, the first to incorpo-
rate rehabilitation initiation time, identified this parameter
as an independent prognostic factor, with a rehabilitation

delay >7 days representing the identified cutoff. While ret-
rospective design limitations exist (potential selection bias
toward earlier rehabilitation in milder cases), our longitu-
dinal data suggest early rehabilitation initiation was asso-
ciated with better functional outcomes—a finding requir-
ing prospective validation. In this study, we included vari-
ables such as medical history, imaging, and inflammation in
patients with AIS undergoing mechanical thrombectomy,
analyzed the independent risk factors associated with pa-
tients’ prognosis through multifactorial logistic regression,
and predicted the prognosis of patients with AIS undergo-
ing mechanical thrombectomy by incorporating rehabilita-
tion timing into a multidimensional predictive framework,
which provides an evidence-based basis for accurate assess-
ment of patients’ outcomes and selection of the timing of
individualized interventions and supports decision-making
in clinical practice. We provide an evidence-based basis
and decision-making support for precise assessment of pa-
tient prognosis and selection of individualized intervention
timing in clinical practice.

Several study limitations warrant consideration. First, the
observational nature of this analysis may lead to inherent
selection biases, requiring confirmation in future prospec-
tive, multi-institutional cohort studies. In addition, reha-
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bilitation initiation timing may have been influenced by
patients’ clinical severity and recovery status, introducing
potential confounding by indication and reverse causation.
Moreover, assigning a value of 14 days to patients who did
not initiate rehabilitation during hospitalization may have
affected the observed association; therefore, the prognos-
tic role of rehabilitation timing should be interpreted cau-
tiously. Second, while rehabilitation timing was tracked
longitudinally, other parameters (imaging and inflamma-
tory markers) were only assessed at baseline, limiting the
assessment of their dynamic changes. Future research will
expand the sample size on this basis and incorporate multi-
ple time points to monitor the data changes, so as to dynam-
ically evaluate the relationship between the relevant indica-
tors and patients’ outcomes, and support the development
of more predictive models.

Conclusions

In addition to successful recanalization, multidimensional
factors—including hypertension, baseline ASPECTS,
NLR, onset-to-reperfusion time, and timing of reha-
bilitation initiation—were significantly associated with
functional outcomes in acute ischemic stroke patients after
mechanical thrombectomy.
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