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Predictive role of a combined
model for futile recanalization in
acute ischemic stroke: a
retrospective cohort study

Yangbin Zhou, Yitao Zhou'!, Huijie Yang?, Xiaoyan Wang?,
Xiping Zhang? and Ganying Huang'?*

!School of Nursing, Zhejiang Chinese Medical University, Hangzhou, China, 2Department of
Emergency, Afliated Hangzhou First People’'s Hospital, School of Medicine, Westlake University,
Hangzhou, Zhejiang, China

Objective: There is a lack of data regarding patients with acute ischemic stroke
caused by large vessel occlusions (LVOs) undergoing mechanical thrombectomy
(MT) and their predictors of futile recanalization (FR). We sought to investigate
the predictors of FR in patients with AIS-LVO undergoing mechanical
thrombectomy.

Method: A retrospective analysis was conducted on 229 acute AlS patients who
received MT, after eliminating the 31 patients not meet the requirements. The
patients were categorized into the FR group and the useful recanalization (UR)
group. Multivariate logistic regression analysis was used to explore the factors
that influence FR after mechanical thrombectomy. ROC curve was used to plot
the ability to predict FR after MT, and then the combined model was constructed
and evaluate the predictive ability of this model to FR.

Results: 198 patients who achieved successful recanalization were included in
the analysis, of whom 124 experienced UR and 74 experienced FR. Patients with
FR had higher Baseline NIHSS; they were more frequently on hypertension history
and had longer door-to-puncture time (DPT) and door-to-recanalization time
(DRT). Multivariable regression analysis showed that the hypertension history,
Admission NIHSS, Admission DBP, Admission blood glucose, ischemic core, and
DPT were associated with an increased probability of FR. The combined model
was better than the models alone in predicting the risk of FR.

Conclusion: Admission blood pressure, admission NIHSS scores, admission DBP,
ischemic core and DPT are independent risk factors for FR after MT in patients
with AIS, and the combined model established by them has high predictive
efficacy for FR risk after MT.

KEYWORDS

futile recanalization, acute ischemic stroke, ROC curve, mechanical thrombectomy,
AIS-LVO

Introduction

As the second-leading cause of death disease, Stroke is a widespread neurological
condition and the primary cause of disability worldwide (1). Also, it resulted in approximately
6 million annual fatalities. Ischemic stroke accounts for 71% of all strokes worldwide and
81.9% in China. The proportion of acute ischemic stroke (AIS) caused by large vessel
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occlusions (LVOs) in Chia was 20% (2). Acute ischemic stroke (AIS)
is a sudden neurologic dysfunction caused by focal brain ischemia
which is accompanied by imaging evidence of acute infarction (3). AIS
occur caused by focal cerebral hypoperfusion, particularly from
embolism and atherosclerotic disease. At present, the main effective
treatment method for early reperfusion in acute ischemic stroke is
intravenous rt-PA thrombolysis (4-6). For AIS-LVOs, the vascular
revascularization rate of intravenous thrombolysis is low (13% ~ 18%)
and the therapeutic effect is not good (7). The successful recanalization
rate of MT has achieved 41-88%, which was much higher than that
yielded by traditional therapies, including intravenous thrombolysis
(8). Partial randomized clinical trials (RCTs) (9-14) have proven
benefits on functional outcomes of endovascular thrombectomy
(EVT) compared with intravenous thrombolysis. The functional
outcomes of AIS patients with proximal anterior circulation LVO were
improved by MT, particularly in those with good collateral circulation
(6, 15). Preceding randomized controlled trials (10-12, 14, 16, 17)
have consistently demonstrated that, among patients receiving
standard care, MT markedly enhances successful reperfusion.

The modified Thrombolysis in Cerebral Infarction (mTICI) score
can evaluate the degree of recanalization, which is considered a
powerful predictor of good functional prognosis (18, 19). However,
FR are not always associated with successful or complete reperfusion.
Previous studies have revealed that more than 50% of patients suffer
from futile recanalization (FR), which is defined as an adverse
functional outcome at 90 days despite successful recanalization
(mTICI = 2b-3) (18, 20). FR was linked to age, admission NIHSS,
comorbidities, Alberta Stroke Program Early CT Score (ASPECTS),
as well as time from symptom onset to recanalization (21, 22).
Furthermore, studies have demonstrated that a high mRS score prior
to stroke onset, coexisting dyslipidemia, and atrial fibrillation were
identified as predictors of FR (23).

Therefore, it is of paramount importance to better understand the
therapeutic effect of patients after MT and determine the factors that
may help predict the occurrence of FR in patients. Predictive models
for the occurrence of FR following MT surgery in patients are
relatively scarce. Such models are necessary to accurately convey
potential risks and benefits to the patients themselves or the proxies,
and facilitate patient-oriented informed decision-making. The advent
of reliable prediction models is capable of adapting to the continuously
escalating healthcare demands and costs in China.

We conducted an observational retrospective study aiming to
explore the predictors of futile recanalization in patients with LVO
undergoing MT. Therefore, this study aims to utilize the National
Stroke Center Construction Management Information System
(NSCCMI) registry to clarify the predictive ability of admission blood
pressure, baseline NIHSS scores, admission DBP, ischemic core and
DPT for the risk of FR after MT in patients with AIS.

Methods
Study design and participants

The cohort was comprised of patients enrolled in the NSCCMI
registry (National Stroke Center Construction Management

Information System), a cohort study registering AIS patients in China
which includes a hospital-based follow-up study. We enrolled 229
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AIS-LVO patients from Hangzhou First People’s Hospital who were
treated with mechanical thrombectomy between March 2022 and
February 2024. The sample size met the principle of 10 Events Per
Variable (EPV) (24). Inclusion criteria were 198 patients who achieved
successful recanalization were included in the analysis, of whom 124
(62.63%) experienced UR and 74 (37.37%) experienced FR. The
sample size met the principle of 10 Events Per Variable (EPV). All
participating subcenters were obligated to recruit consecutive patients,
and all patients or their legal representatives supplied informed
consent. All patients used computed tomography and/or magnetic
resonance imaging to diagnose AIS. According to TOAST criteria
(25), AIS can be divided into four subtypes: (1) large-artery
atherosclerosis (LAA), (2) cardioembolism (CE), (3) small-artery
occlusion, (SAQO), (4) stroke of other determined etiology, and (5)
stroke of undetermined etiology (25). Categories 4 to 5 were defined
as “other causes” in this study. This study included patients with
subtypes according to TOAST criteria. All patients were followed for
3 months after AIS onset.

The present study enrolled patients with AIS-LVO undergoing
MT between March 2022 and February 2024. Patients met the
following inclusion criteria: (1) Age 18-90 years; (2) meet the
diagnostic criteria for AIS (26); (3) patients treated with MT; (4)
mTICI of 2b-3 after MT (27); (5) without rheumatoid immune
disorders, severe hepatic or renal disorders, hematological disorders,
or malignant tumors; (6) without any systemic infections that
occurred at the time of specimen collection or 2 weeks before stroke
onset; (7) finish 90-day follow-up.

MT was selected for patients meeting the following criteria: (1)
confirmed AIS, and bleeding or other pathological brain diseases
ruled out by CT; (2) LVO confirmed by CTA or digital subtraction
angiography; (3) MT treatment can be initiated between 6 and 16 h of
stroke onset (28); (4) obtaining informed consent from family
members. Exclusion criteria: (1) confirmed intracranial hemorrhage
or intracranial tumor on admission; (2) inability to take care of
oneself; (3) previous psychiatric disorders that would interfere with
neurologic evaluation; (4) Other serious, advanced, or terminal illness
(investigator judgment) or life expectancy is less than 6 months; (5)
Any other condition that, in the investigator’s judgment, precludes an
endovascular procedure or poses a considerable risk to the subject in
the event that an endovascular procedure is performed; (6) incomplete
baseline data.

Data collection

Baseline assessment, including demographic features, stroke risk
factors, admission NIHSS, admission blood glucose, admission blood
pressure (SBP and DBP), DPT (door-to-puncture time), OPT (stroke
onset-to-puncture time), DRT (door-to-recanalization time), ischemic
penumbra, ischemic core, and other laboratory data were recorded.
The modified Rankin Scale (mRS) was utilized to evaluate the patient’s
stroke status after 90 days. Two independent and trained raters for
each center, who were not involved in the endovascular stroke
treatment of the included patients and were oblivious to any clinical
and treatment information, assessed the modified Rankin Scale (mRS)
of the patients at 90 days centrally either through a telemedicine
consultation or in-person consultation. Any discordance was resolved
with the participation of a senior stroke neurologist for each center as
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a third party not involved in the care of the patients. The investigators
received training and obtained qualification certificates for recording
the National Institutes of Health Stroke Scale (NIHSS) and
mRS. NTHSS was carried out in all patients on admission (Figures 1, 2).

Definition of futile recanalization

We defined FR as AIS patients experiencing a 90-day poor outcome
(mRS 3-6) despite successful recanalization (mTICI > 2b) after MT, and
useful recanalization (UR) defined as AIS patients achieving a 90-day
good outcome (mRS < 2) with successful recanalization after MT.

Statistical analysis

Statistical analyses were performed using IBM SPSS 22.0 and
R. We used descriptive statistics to summarize the variables collected.

Statistical analysis was performed using SPSS 27.0 software. The
Shapiro-Wilk test was used to assess the normality of quantitative
data. Normally distributed continuous variables were presented as
mean * standard deviation (x + s), and the independent samples t-test
was used to compare the two groups. Non-normally distributed
continuous variables were presented as median (Q1, Q3), and the
Mann-Whitney U test was used to compare the two groups.
Categorical variables were presented as frequency (%), and the y* test
or Fisher’s exact test was used to compare the two groups. Multivariate
logistic regression analysis was then conducted to identify
independent risk factors for FR in AIS from large-vessel occlusion
after MT. Multivariate models included Hypertension, Admission
NIHSS, Admission DBP, Admission blood glucose and ischemic core.

The relationship between the risk factors and the probability of
poor outcome, as well as the odds ratio (OR), was assessed. Finally,

NSCCMI registry:
229 AIS-LVO patients with MT

Excluded:31
patients with
mTICl < 2b after
MT

198 AIS-LVO patients with mTICI 22b after MT

124(62.63%) patients
with mRS 0-2 at
90days

74(37.37%) patients
with mRS 3-6 at
90days

Useful
recanalization(UR)

Futile
recanalization(FR)

FIGURE 1
Study flow chart.
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receiver operating characteristic (ROC) curves were constructed to
evaluate the predictive ability of the risk factors and other indicators
for FR by comparing the area under the curve (AUC). A significance
level of p < 0.05 was considered statistically significant (Figures 3, 4).

Results
Comparison of clinical data

A total of 198 patients were included in the study, with 124 cases in
the UR group (76 males and 48 females) and 74 cases in the FR group
(44 males and 30 females). The mean (SD) age was 70.54 + 12.12 years,
and 60.6% of the participants were males. There were no significant
differences between the two groups in terms of gender, age, drinking
history, smoking history, or other baseline characteristics (all p > 0.05).

However, the proportion of patients has a hypertension history in
the FR group was significantly higher than in the UR group (p < 0.05)
(Table 1). The FR group had a significantly longer with DPT [97
(79.75, 125.25) vs. 83 (51.5, 102.75), p = 0.001], DRT [137 (105.75,
178.5) vs. 116 (83.25, 144) p = 0.003], higher baseline NIHSS scores
[20 [17.0-29.0] vs. 15.0 [11.0-20.0] p < 0.001], admission DBP
[93.64 + 17.18 vs. 87.10 £17.75 p=0.012] and admission blood
glucose [9.03 +2.77 vs. 7.42 + 2.22 p < 0.001], and hypertension [66
(89.2%) vs. 77 (62.1%) p < 0.001] compared to the UR group.

Univariate analysis of risk factors

A total of 198 patients were included, with 74 cases (37.37%) FR
and 124 cases (62.63%) without FR. The univariate analysis revealed
statistically significant differences in hypertension, Baseline NIHSS,
DPT, DRT, Admission DBP, Admission blood glucose, ischemic
penumbra and ischemic core between the two groups (p < 0. 05). The
remaining indicators were not statistically significant between the two
groups (Table 2).

Multi-factor logistic regression analysis of
risk factors for poor prognosis

With the presence of unfavorable outcome occurred as the
dependent variable (yes as signed = 1, no assigned = 0), indicators that
differed on univariate analysis, including hypertension, Baseline
NIHSS, DPT, DRT, Admission DBP, Admission blood glucose,
ischemic penumbra and ischemic core as independent variables
according to the relevant literature were subjected to binary logistic
regression analysis with the entry method selected “Forward LR”
Results revealed that greater baseline NIHSS score, admission DBP
and blood glucose; bigger ischemic core; and longer DPT were risk
factors for the presence of adverse prognosis (all p < 0.05) (Table 3).

Analysis of the ability to predict the risk of
FR

The FR was used as the status variable (yes = 1, no = 0). Logistic
regression was first used to construct a model of baseline NTHSS score,
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FIGURE 3 The receiver operating characteristic curve of the Combined model
The receiver operating characteristic curve of the five main for Futile Recanalization.
predictors for Futile Recanalization.

admission DBP, admission blood glucose, ischemic core and DPT
separately. ROC analysis was performed that the area under the curve
(AUC) of the baseline NIHSS score, admission DBP, admission blood
glucose, ischemic core and DPT for predicting the FR were 0.737 (95%
CI, 0.668-0.807), 0.605 (95% CI, 0.492-0.659), 0.715 (95% CI, 0.641-
0.790), 0.67 (95% CI, 0.591-0.749), 0.658 (95% CI, 0.581-0.739).
Then, using logistic regression to construct a combined model of the
included 5 risk factors, which had the highest AUC (0.852; 95% CI,
0.798-0.904), a specificity of 83.9%, a sensitivity of 74.3% and a Jorden
index of 0.582 for predicting the FR, suggesting that the best ability to
predict the risk of FR occurred when the baseline NIHSS score was
18.5, admission DBP was 87.5 mmHg, admission blood glucose was
8.515 mmol/L, ischemic core 28.5 mL and DPT was 78.5 min.
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Discussion

The elevated incidence, mortality, and disability rates correlated
with AIS impose a substantial burden on patients, society, and the
nation (29). The primary goal of AIS treatment is to restore blood flow
and prevent ongoing neuronal injury. Revascularization efforts rely on
intravenous thrombolysis and MT etc., which serve as the foundational
approaches for managing AIS (26). FR has been reported in up to
48.7% of patients following MT and is a key factor influencing their
prognosis (30). Recognizing the risk factors for FR is critical for
optimizing postoperative functional outcomes in patients. In this
study involving 198 patients, the main results of our study were
baseline NIHSS, admission blood glucose, elevation in DBP, ischemic
core and DPT which were associated with FR in AIS-LVO patients
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TABLE 1 Comparison of clinical characteristics between the two groups.

10.3389/fneur.2025.1566842

All (198) UR (n = 124) FR (n = 74) thy2 p

Age, years, mean + SD 70.54 £ 12.12 70.26 £ 12.94 70.71 £ 11.67 0.254 0.800
Sex 0.065 0.799

Man (1, %) 120 (60.6%) 76 (49.3%) 44 (59.5%)

Woman (1, %) 78 (39.4%) 48 (38.7%) 30 (40.5%)
Smoking (1, %) 60 (30.3%) 40 (32.3%) 20 (27%) 0.6 0.438
Past medical history
Prior stroke, N (%) 34 (17.2%) 22 (17.7%) 12 (16.2%) 0.076 0.783
Hyperlipidemia, N (%) 6 (3.0%) 2 (1.6%) 4 (5.4%) 2.268 0.132
Atrial fibrillation, N (%) 69 (34.8%) 41 (34.1%) 28 (37.8%) 0.465 0.495
Diabetes mellitus, N (%) 40 (20.2%) 21 (16.9%) 19 (25.7%) 2.196 0.138
Coronary heart disease, N (%) 31 (15.7%) 20 (16.1%) 11 (14.9%) 0.056 0.813
Hypertension, N (%) 144 (72.2%) 77 (62.1%) 66 (89.2%) 16.956 <0.001
Admission NIHSS, [M (QL, Q3)] 18 [13.0-21.0] 15.0 [11.0-20.0] 20 [17.0-29.0] 5.979 <0.001
Alcohol, N (%) 67 (33.8%) 45 (36.3%) 22 (29.7%) 0.891 0.345
Stoke subtype by TOAST criteria
LAA 100 (50.5%) 64 (51.6%) 36 (48.6%) 1.812 0.612
CE 87 (43.9%) 53 (42.7%) 34 (45.9%)
SAO 3 (1.5%) 1(0.8%) 2 (2.7%)
Other causes 8 (4.1%) 6 (4.8%) 2(2.7%)
Stroke workflow times
DPT [min, M (Q1, Q3)] 87.5 (67, 110) 83 (51.5, 102.75) 97 (79.75, 125.25) 3.239 0.001
OPT [min, M (Q1, Q3)] 349 (256, 506) 349 (256, 521.75) 349.5 (266.25, 446) 0.579 0.563
DRT [min, M (Q1, Q3)] 123 (90, 157.75) 116 (83.25, 144) 137 (105.75, 178.5) 3.005 0.003
Biochemical variables
Admission SBP (X + s, mmHG) 148.80 + 24.25 147.44 +23.31 151.09 + 24.17 1.027 0.305
Admission DBP (% + s, mmHG) 89.55 £ 17.78 87.10 £ 17.75 93.64 £17.18 2.535 0.012
Admission glucose (X + s, mmol/L) 8.92 +2.56 7.42+2.22 9.03 +£2.77 4.482 <0.001
TG (X + s, mmol/L) 1.26 £0.83 1.19£0.72 1.38 £ 0.99 1.428 0.156
TC (x + s, mmol/L) 3.87+£0.92 391+0.84 3.78 £1.04 0.906 0.367
LDL (X + s, mmol/L) 2.12+0.76 2.11+£0.71 2.13+£0.85 0.117 0.833
Ischemic penumbra (X + s, ml) 118.56 + 84.64 108.63 + 84.29 135.19 + 83.15 2.156 0.032
Ischemic core (X + s, ml) 27.39 £26.81 22.48 £22.35 37.31 £ 30.66 3.872 <0.001

LAA, large-artery atherosclerosis; CE, cardioembolism; SAO, small-artery occlusion; DPT, Door-to-Puncture Time; OPT, Onset-to-Puncture Time; DRT, Door-to-Recanalization Time; TG,
triglyceride; TC, total cholesterol; LDL, Low Density Lipoprotein; mTICI, modified Thrombolysis in Cerebral Infarction; FR, Univariate analyses of demographics based on futile recanalization.

following MT. In our findings, we identified five independent variables
associated with FR. Among them, two variables are non-modifiable:
the ischemic core and baseline NIHSS. The other three variables are
modifiable: DPT, diastolic blood pressure, and baseline blood glucose.

Several previous studies reported that large ischemic cores are
strong poor prognostic factors for AIS. Campbell et al. (31) reported
that in patients undergoing mechanical thrombectomy and
intravenous thrombolysis, a 10 mL increase in ischemic core volume
is associated with worse functional outcomes. Yang et al. (32).
demonstrated that AIS patients with an ischemic core volume greater
than 90 mL exhibited poor prognoses and were less likely to benefit
from MT. A study conducted in Japan by Yoshimoto et al. (33).
observed that patients with an ischemic core volume between 70 and
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100 mL could potentially benefit from MT. However, they proposed
that the maximum threshold for therapeutic efficacy might be as high
as 120 mL. Our results align with previous studies, demonstrating that
each 1 mL increase in ischemic core volume is associated with an odds
ratio for FR of 1.022 (95% CI: 1.009-1.040). Although ischemic core
volume is widely utilized as an imaging biomarker in patients
undergoing MT (34, 35), it is subject to several limitations, including
variability in CT perfusion imaging software algorithms and inter-
observer variability (36-39). The formation of the ischemic core in
acute ischemic stroke (AIS) is predominantly attributed to diminished
cerebral perfusion, resulting in irreversible ischemic damage or even
necrosis of affected tissue (40). Consequently, it is essential to employ
therapeutic interventions such as intravenous thrombolysis or
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TABLE 2 Predictors of futile recanalization.

10.3389/fneur.2025.1566842

Factors B-coefficient Standard error Wald y 2 95% ClI

Hypertension 1.453 0.516 7.921 0.005 4.752 1.554-11.754
Admission NIHSS 0.131 0.029 20.720 <0.001 1.150 1.077-1.206
Admission DBP 0.027 0.011 6.395 0.011 1.035 1.006-1.050
Admission blood glucose 0.192 0.086 4.932 0.026 1.250 1.023-1.434
Ischemic core 0.024 0.008 9.357 0.002 1.022 1.009-1.040
DPT 0.011 0.004 8.497 0.004 1.011 1.005-1.018

TABLE 3 Analysis of the ability of each index to predict futile recanalization.

p value 95% Cl Sensitivity Specificity
Baseline NTHSS score 0.737 0.036 <0.001 0.668-0.807 0.649 0.351
Admission DBP 0.605 0.039 <0.001 0.492-0.659 0.662 0.338
Admission blood glucose 0.715 0.038 <0.001 0.641-0.790 0.784 0.216
Ischemic core 0.67 0.040 <0.001 0.591-0.749 0.581 0.419
DPT 0.658 0.039 <0.001 0.581-0.739 0.784 0.216
Combine model 0.851 0.27 <0.001 0.798-0.904 0.743 0.839

mechanical thrombectomy (MT) to restore perfusion in the ischemic
region and mitigate further neurological damage (41).

This study utilized the baseline NIHSS score at admission to assess
the severity of stroke in AIS patients with FR. Our finding of a higher
NIHSS score and its association with the FR is consistent with several
previous studies which evaluated the prognostic factors of outcome
after MT. A study conducted by Heitkamp et al. (42). analyzing 13,082
AIS patients treated with mechanical MT reported that each 1-point
increment in the admission NIHSS score was associated with an
adjusted odds ratio for FR of 1.09 (95% CI: 1.05-1.14). A retrospective
study by Lee et al. (43) proposed that the therapeutic benefits of
endovascular treatment are positively correlated with stroke severity.
The probability of FR was observed to be 20.9% in patients with an
NIHSS score <5, 34.6% in those with an NIHSS score of 6-10, 58.9%
in individuals with an NIHSS score of 11-20, and 63.8% in those with
an NIHSS score >20.

Our study confirmed the correlation between door-to-
puncture time (DPT) delay and FR. The time interval between
stroke onset and the start of MT has been proposed as a critical
factor influencing the success of positive trials (44). However, our
findings demonstrate that patients with FR exhibited significantly
prolonged DPT in comparison to those achieving effective
recanalization. The median DPT (min) in patients with FR was
significantly higher compared to patients with effective
recanalization in our cohort, with respective values of 83 (51.5,
102.75) vs. 97 (79.75, 125.25) (p = 0.001). Saver et al. (45) suggested
that if their research were expanded to a larger population, the
DPT time of 1,000 AIS patients could potentially be reduced by
15 min. Additionally, it is estimated that approximately 39 patients
would experience a decrease in disability level after 3 months, with
25 of them achieving functional independence (mRS 0-2). This
study provides additional evidence regarding the association
between treatment time and the benefit of endovascular
reperfusion. On the other hand, this study found no significant in
OPT. This is mainly due to differences in the reliability of recording
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the time of stroke onset and how arrival times at the emergency
department are recorded. Typically, arrival times at the emergency
department are accurately documented in patients’ medical records
as Door-to-Puncture (DPT) times. In contrast, the exact time of a
stroke onset is often difficult to determine or record. Some patients
may experience symptoms while sleeping, making it difficult to
determine the actual time when symptoms appeared. Additionally,
some patients with neurological deficits may not be able to
accurately observe or report specific times when symptoms
occurred (45, 46).

Another important finding of our study is that higher blood
glucose levels correlated with an increased likelihood of FR. It is
commonly observed that patients with AIS often exhibit elevated
blood glucose levels. The study (47), which included 302 patients with
AIS, revealed an independent association between elevated baseline
glucose levels and futile reperfusion in patients (blood glucose level
[OR, 1.121; 95% CI 1.027-1.223; p = 0.010]). The meta-analysis
conducted by Shen et al. (48) covered 5,099 patients in 17 studies
(SMD = 0.313, 95% CI: [0.217; 0.409], p < 0.001). The authors pointed
out that baseline blood glucose was associated with FR regardless of
whether it was anterior circulation occlusion or mixed occlusion in
AIS. Furthermore, we need to pay attention to the increase in stress-
induced hyperglycemia in non-diabetic patients. This is caused by a
series of reactions triggered by stressors such as trauma and AIS,
which in turn stimulate the activation of the sympathetic nerve and
the pituitary-adrenal axis. Higher concentrations of catecholamines,
cortisol, and inflammatory factors mainly cause a transient increase
in blood glucose through the process of gluconeogenesis (49, 50). To
date, no empirical evidence has demonstrated a significant association
between tight blood glucose control and improved outcomes
following AIS. In conclusion, the rise in baseline blood glucose upon
admission can, to a certain extent, reflect the stress status of patients.
Nevertheless, its drawback lies in the failure to consider the influence
of background blood glucose, such as factors like diet and rest
schedule, thereby affecting the final treatment outcome. Hence, it is
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suggested that medical staff adopt multiple approaches to detect and
manage the blood glucose status of patients, such as indicators like
stress-induced hyperglycemia, while also taking into account the
background glucose conditions of patients.

Interestingly, this study identified an association between baseline
DBP levels and FR. however, the average baseline SBP was higher in
FR patients (although not statistically significant), which conflicts
with the previous cognition that both low and high SBP are associated
with poor prognosis in previous studies (51, 52). In a prospective
cohort study, Sphoie et al. (52). indicated that among 3,180 AIS
patients who underwent MT, the relationship between baseline
systolic blood pressure (SBP) and diastolic blood pressure (DBP) and
poor functional prognosis exhibited a J-shaped curve. The inflection
points of both were the median values of 150 mmHg and 81 mmHg,
respectively. When SBP and DBP exceeded the median values, the
odds of poor functional outcomes and mortality at 90 days increased.
While our findings imply that very baseline DBP lowering may
be beneficial in AIS patients for MT, it is essential to point out that our
results do not prove a direct causal relationship between high DBP and
FR. Meanwhile, in the management of blood pressure for AIS patients,
both SBP and DBP should be taken into account. Standard blood
pressure management should be implemented, which can lead to
better 90-day functional outcomes (53, 54). The differences in baseline
SBP and DBP in this study might be attributed to the relatively small
sample size of the study population (n = 199).

Since AIS patients are at a higher clinical risk after MT, predicting
the occurrence of FR can offer valuable guidance for AIS after MT. In
addition, this is the first study to integrate baseline NIHSS scores,
admission blood glucose, admission DBP, ischemic core and DPT as
predictors. The purpose of this model is to provide prognostic
guidance for AIS-LVO patients, aiming to optimize targeted strategies
such as blood pressure management and reduced door-to-puncture
time (DPT) for enhanced care efficiency—not to restrict access to
thrombectomy. It is of great significance to develop a risk prediction
model that conforms to the characteristics of post-MT FR in AIS
patients in China, enhances clinical efficiency, and reduces the harm
caused by post-MT FR in AIS patients.

In this study, a combined model of baseline NTHSS scores, admission
blood glucose, admission DBP, ischemic core and DPT was constructed
by logistic regression analysis. Subsequently, the predictive ability was
evaluated by plotting the area under the ROC curve. It was discovered
that the predictive efficacy of the combined model was superior to the
predictive value of each of the five factors individually when the baseline
NIHSS score > 18.5, admission DBP > 87.5 mmHg, admission blood
glucose > 8.515 mmol/L, ischemic core >28.5 mL and DPT > 78.5 min.
The risk of FR after MT with AIS was greater when these occurred.

Limitations

Nevertheless, a single-center retrospective study was one of the
limitations in our study, the sample size of 199 patients is relatively
small, which might have selection bias. Also limiting the generalizability
of its findings to broader populations with different demographic or
healthcare system characteristics. Patient management protocols,
resource availability, and population characteristics (e.g., genetics,
stroke risk factors) can vary significantly across regions and
institutions. This may lead to results that are not universally applicable.
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Larger-scale studies are requisite to validate these results and guarantee
their application to a broader population. On the one hand, the
baseline blood glucose upon admission may be influenced by various
factors. Secondly, the NIHSS score has certain limitations in posterior
circulation cerebral infarction. Therefore, future studies could use
stress blood glucose data including HBA 1¢ and require more adjusted
or upgraded NIHSS scores to describe post-circulation cerebral
infarction in AIS patients. Additionally, hospital ethics review rules
and differences in how patient outcomes are measured between
departments have made it hard to share important patient
information—Ilike blood pressure during surgery and ASPECTS scores
(a type of brain scan assessment). Another issue is cultural differences
between Eastern and Western traditions. Patients with poor recovery
results often avoid follow-up visits or sharing private details due to
personal or family concerns, which limits the collection of key data
such as death rates, symptomatic brain bleeding, and blood flow
support in the brain. These challenges should be carefully looked into
future studies to data sharing and

in larger improve

patient participation.

Conclusion

In this study, a combined model of baseline NIHSS scores,
admission blood glucose, admission DBP, ischemic core and DPT was
constructed by logistic regression analysis. Subsequently, the
predictive ability was evaluated by plotting the area under the ROC
curve. The indicators employed in this study are readily accessible in
clinical practice. The combined model demonstrates high diagnostic
efficacy and can be utilized to assess the functional recovery of patients
with acute ischemic stroke after mechanical thrombectomy, presenting
practical value for guiding clinical treatment and rehabilitation.
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