Name of Journal: World Journal of Clinical Cases
Manuscript NO: 78172
Manuscript Type: ORIGINAL ARTICLE

Retrospective Study
Endovascular treatment vs drug therapy alone in patients with mild ischemic stroke and large infarct cores
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Abstract
BACKGROUND
Treatment decision making is strictly associated with the outcomes in patients with ischemic stroke who show a large core infarct. Medical care alone may result in suboptimal treatment efficacy, and endovascular treatment may be accompanied by safety issues. Whether endovascular treatment is superior to medical care is not well investigated in the clinical studies.

AIM
To investigate the efficacy of endovascular treatment and drug therapy alone in mild ischemic stroke patients with large infarct cores.

METHODS
Fifty patients with mild ischemic stroke and 50 patients with acute ischemic stroke caused by anterior large vessel occlusion were selected at the First Affiliated Hospital of Hebei North University between January 2021 and December 2021. Patients were divided into an endovascular therapy group and a drug therapy group according to different treatment methods. In the endovascular therapy group, there were 28 patients with minor stroke and 22 patients with large infarct cores. The drug therapy group had 22 patients with minor stroke and 28 patients with large infarct cores. The National Institutes of Health Stroke Scale (NIHSS) scores were collected and compared between the two groups immediately after the operation and 24 h and 7 d after the operation. The modified Rankin scale (mRS) and/or activity of daily living were assessed at hospital discharge.

RESULTS
There was no significant difference in NIHSS scores between the two groups before the operation (P > 0.05). NIHSS scores were lower in the endovascular therapy group than in the drug therapy group at 24 h and 7 d after the operation and at hospital discharge (all P < 0.05). The incidence of early neurologic deterioration was significantly lower in the endovascular therapy group than in the drug therapy group (P < 0.05). At hospital discharge, the mRS score was lower in the endovascular treatment group than in the drug therapy group, and the activity of daily living score was better in the endovascular treatment group than in the drug therapy group (all P < 0.05). During a follow-up of 3 mo, 17 patients (34.0%) had good prognosis (mRS ≤ 2), 33 patients (66.0%) had poor prognosis (mRS > 2), and 11 patients (22.0%) died. In the medical treatment group, 16 patients (mRS ≤ 2) had good prognosis (32.0%), 34 patients (mRS > 2) had poor prognosis (68.0%), and 14 patients (28.0%) died. There was no significant difference in prognosis and mortality between the two groups (P > 0.05).

CONCLUSION
Endovascular therapy can improve NIHSS score and mRS score in patients with mild ischemic stroke and large infarct cores. It is suitable for clinical application.
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Core Tip: Fast and correct first aid can save lives and avoid disabilities in patients with acute ischemic stroke. The limited therapeutic time window and relative contraindications confine medical care for the treatment of acute ischemic stroke. Endovascular therapy ranks among the major therapies from an important alternative for medical therapy in the treatment of acute ischemic stroke. The present study compared the clinical efficacy and safety of these two treatment approaches in patients with acute ischemic stroke. It found that the two approaches achieved comparable results in favorable prognosis. However, endovascular therapy can effectively improve neurological function compared with medical therapy.

INTRODUCTION
A mild stroke is a sudden development of mild focal neurologic deficit caused by some type of vascular disorder. A mild stroke may last for just a few minutes or up to 24 h. The neurologic deficit is usually caused as a result of ischemic infarct on imaging tests, and it usually had clinical manifestations[1-3]. A mild stroke is usually defined as National Institute of Health Stroke Scale (NIHSS) score ≤ 5 or the modified Rankin scale (mRS) score ≤ 3[4-6].
Recent evidence on whether endovascular therapy (EVT) should be recommended to patients with large artery occlusive disease are lacking. Moreover, there was substantial heterogeneity among studies of EVT in patients with mild stroke, and EVT is not well-studied in clinical research in China[7-9]. Although patients with acute ischemic stroke (AIS) caused by anterior large vessel occlusion (LVO) often prefer EVT, which can increase recanalization rates and improve the clinical outcomes[10], controversy still remains regarding whether AIS-LVO patients need EVT[11,12].
Previous studies believed that infarct core volume is closely associated with clinical outcomes[13]. Small core volume is associated with good clinical outcomes, although the favorable prognosis rate may be low in AIS-LVO patients with large infarct cores who received drug therapy alone[14]. The present study aimed to discuss the efficacy of EVT in patients with AIS-LVO and large infarct cores. The efficacy of EVT was compared with medical treatment between patients with mild ischemic stroke and patients with AIS-LVO to provide clinicians with clinical guidance on the selection of appropriate therapy.

MATERIALS AND METHODS
Participants
Fifty patients with mild ischemic stroke and 50 patients with large infarct cores were enrolled at the First Affiliated Hospital of Hebei North University between January 2021 and December 2021. Based on different therapies they received, they were categorized into an EVT group and a drug therapy group. In the EVT group, 28 patients had mild stroke and 22 patients had large infarct cores including 31 males and 19 females aged 35 to 57 (51.23 ± 7.45) years. In the drug therapy group, 22 had mild stroke and 28 patients had large infarct cores including 30 males and 20 females aged 36 to 58 (53.17 ± 8.93) years. The general information was comparable between the two groups.
Diagnostic standard was NIHSS score ≤ 5 or mRS score ≤ 3 measured independently by two experienced clinical neurologists for mild stroke and infarct core volume ≥ 70 mL on computed tomography perfusion imaging for large infarct cores[15,16].
Inclusion criteria were adult patients (> 18 years) with acute anterior circulation ischemic stroke, which lasted < 8 h on diagnostic imaging involving internal carotid artery, M1 and M2 segments of middle cerebral artery, and anterior cerebral artery[17,18]. Patients and their family members were informed about the treatment and signed the informed consent form.
Patients who were confirmed with intracranial hemorrhage by computed tomography and magnetic resonance imaging, patients who were previously confirmed with arteriovenous malformation or arteriovenous aneurysm or space-occupying lesions on diagnostic imaging, and patients who were patients lost to follow-up were excluded from the study.

Methods
A random number table was used to assign these patients to an EVT group and a medical treatment group. They were followed up for 3 mo. In the EVT group, patients were operated under local anesthesia and intravenous anesthesia, and general anesthesia was performed if the patients were restless. Patients lied on their back, and 8F arterial sheaths were used for puncture of the right-sided femoral artery. Imaging examination was performed to identify occlusion sites. 8F MPA1 guiding catheter was placed into the distal carotid arteries. 5F-125 Naven intermediate conductor was delivered to the distal internal carotid arteries along the guiding catheter. A Rebar-18 microcatheter was introduced into the distal thrombus via an 0.014” guide wire. Microvascular imaging was performed to identify whether the distal occluded vessel was obstructed and where the specific occlusion sites were distributed[19,20]. Solitaire AB stent was placed thorough the microcatheter and held on for 5 min until a complete release of stent was observed. Then stents and microcatheters were withdrawn, and a 50 mL syringe was used to draw blood. Care should be taken when performing the operation to avoid shedding of the thrombus from the stents and at last leading to distal vascular occlusion. After thrombectomy, contrast examination was performed to investigate revascularization. If the thrombolysis in cerebral infarction scale score was < 2b, thrombectomy could be repeated 3 times until the thrombolysis in cerebral infarction scale score was ≥ 2b or equal to 3. For the medical treatment group, conventional agents for cerebral infarction were administrated including alteplase (Boehringer Ingelheim Pharma GmbH & Co. KG, S20160055) and tirofiban (Huadong Medicine, H20060265).
Assessment measures included: (1) NIHSS scores at different times points before the operation, at 24 h and 7 after the operation, and before the discharge; (2) Short-term prognosis within 48 h after the operation on computed tomography scan of the brain for hemorrhage and vascular condition and cranial magnetic resonance imaging for deterioration of neurological function such as vascular reocclusion, tissue edema, and hematencephalon[21]; and (3) Long-term recovery efficiency of modified mRS score and/or activity of daily living score.

Statistical analysis
SPSS 26.0 software was used for data analysis. Quantitative variables were reported with number and percentage, and qualitative variables were presented as mean ± SD, if it showed normal distribution. P < 0.05 represented there was a significant difference.

RESULTS
In terms of the NIHSS score, no significant difference was observed between the two groups before the operation (P > 0.05). At 24 h and 7 d after the operation and before hospital discharge, the NIHSS score was lower in the EVT group than in the medical treatment group (P < 0.05, Table 1).
After comparison of the incidence of short-term deterioration of neurological function, it was found that repeated occlusion occurred in 3 patients, tissue edema occurred in 1 patient, and no one had cerebral hemorrhage with the overall incidence of 8.0% in the EVT group. In the medical treatment group, recurrent occlusion occurred in 5 patients, tissue edema occurred in 3 patients, and cerebral hemorrhage in 1 patient with the overall incidence of 18.0%. The incidence of short-term deterioration of neurological function was lower in the EVT group than in the medical treatment group (P < 0.05, Table 2).
At discharge, the mRS score was lower in the EVT group than in the medical treatment group, and the activity of daily living score was better in the EVT group than in the medical treatment group. The differences between the two groups were significant (P < 0.05, Table 3).
For the long-term treatment efficacy, 17 (34.0%) patients achieved good prognosis (mRS ≤ 2), 33 (66.0%) patients had poor prognosis (mRS > 2), and 11 patients (22.0%) died in the EVT group. In the medical treatment group, 16 (32.0%) achieved good prognosis (mRS ≤ 2), 34 (68.0%) patients had poor prognosis (mRS > 2), and 14 (28.0%) patients died. There was no significant difference in the good prognosis and mortality between the two groups (P < 0.05).

DISCUSSION
The morbidity rate for AIS with mild symptoms is high. Mild ischemic stroke complicated with macrovascular diseases or stenosis and occlusion is not uncommon in the clinical practice. The risk for short-term neurological function is higher and the prognosis is poorer in these population than in patients without macrovascular diseases[22]. It has been proven that EVT can effectively help occluded vessels stay open. However, surgery-related hemorrhage, postoperative death, and incidence of complications are high, and it should not be ignored when surgical treatment is selected[23,24]. In particular, there is no consistent conclusion on EVT performed in patients with AIS with mild symptoms complicated with macrovascular diseases, which makes clinical decision making more difficult[25,26]. Chinese guidelines for treatment of AIS 2018 recommend that antiplatelet agents should be used in eligible patients after assessing benefits and risks within 24 h after intravenous thrombolysis using alteplase. The present study analyzed the treatment efficacy of EVT and medical treatment alone in patients with mild ischemic stroke and large infarct cores.
In clinical practice, some clinicians thought AIS with mild symptoms may lead to good outcomes, and they tended to use conservative treatment to prevent the possible risks and complications associated with intravenous thrombolysis and arterial thrombectomy. However, previous studies found that inpatient relapse was high in AIS with mild symptoms, which may be attributed to the elevated disability rate and mortality caused by the early neglect of active treatment[27-29].
Results of the study revealed that NIHSS scores were lower in the EVT group than in the medical treatment group. At discharge, the mRS score was lower in the EVT group than in the medical treatment group. Furthermore, activity of daily living score was better in the EVT group than in the medical treatment group (all P < 0.05). This suggested that EVT showed obvious efficacy for the treatment of mild ischemic stroke and large infarct cores with improvements in neurological function.
Meanwhile, there was no significant difference in good prognosis and mortality between the two groups after a follow-up of 3 mo (P > 0.05). However, it is possible that the vascular condition was poor in the EVT group compared with the medical treatment group, which may cause selection bias. A sufficiently large sample size is necessary for further research to avoid bias and to reflect that patients with good vascular condition can achieve ideal treatment efficacy on medical treatment.

CONCLUSION
EVT is effective in the treatment of mild ischemic stroke and large infarct cores. It provides great benefits and promotes rehabilitation in this population.

ARTICLE HIGHLIGHTS
Research background
Endovascular therapy and medical therapy are two major approaches for the treatment of acute ischemic stroke with large vessel occlusion. Comparison of the clinical efficacy and safety of the two approaches is needed.

Research motivation
This study provided evidence for clinicians to better help them make an appropriate treatment decision in the treatment of acute ischemic stroke with large vessel occlusion.

Research objectives
This study aimed to compare the efficacy and safety of endovascular treatment with medical therapy alone in patients with acute ischemic stroke who show a large core infarct.

Research methods
Fifty patients with mild ischemic stroke and 50 patients with large core and occlusion ischemic stroke were enrolled in the study. They were categorized into an endovascular treatment group (28 patients with mild stroke and 22 patients with large infarct cores) and a medical treatment group (22 patients with mild stroke and 28 patients with large infarct cores). Patients in the endovascular treatment group underwent an interventional thrombectomy, and patients in the medical treatment group were treated with alteplase or tirofiban. The National Institutes of Health Stroke Scale scores and short- and long-term prognosis were analyzed in the two groups.

Research results
Significant differences were found in the National Institutes of Health Stroke Scale scores, early deterioration of neurological function, the modified Rankin scale, and the activity of daily living scores between the two groups. However, no significant difference was found in favorable prognosis and mortality between the two groups.

Research conclusions
Patients receiving endovascular treatment had a higher chance of achieving good neurological function compared with those receiving medical therapy.

Research perspectives
This study revealed that neurological function was effectively improved in patients with acute ischemic stroke after endovascular treatment. Endovascular technology evolves at a rapid pace. Future studies should take these new devices and techniques into consideration when investigating endovascular treatment in patients with acute ischemic stroke.
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Table 1 National Institutes of Health Stroke Scale score compared between the two at different time points (mean ± SD)
	Groups
	n
	Before the operation
	24 h after the operation
	7 d after the operation
	Before discharge

	Endovascular treatment group
	50
	16.43 ± 6.34
	12.23 ± 5.63
	10.35 ± 4.01
	6.83 ± 1.23

	Medical treatment group
	50
	17.09 ± 5.98
	14.11 ± 6.03
	12.38 ± 5.22
	8.23 ± 2.09

	t value
	
	1.023
	4.522
	7.093
	13.12

	P value
	
	0.276
	0.042
	0.024
	0.001




Table 2 Incidence of early deterioration of neurological function, n (%)
	Groups
	n
	Repeated vascular occlusion
	Tissue edema
	Cerebral hemorrhage
	Overall incidence

	Endovascular treatment
	50
	3 (6.0)
	1 (2.0)
	0 (0.0)
	4 (8.0)

	Medical treatment group
	50
	5 (10.0)
	3 (6.0)
	1 (2.0)
	9 (18.0)

	χ2 value
	
	
	
	
	9.234

	P value
	
	
	
	
	0.001



Table 3 Comparison of the modified Rankin scale and activity of daily living scores between the two groups (mean ± SD)
	Groups
	n
	mRS score
	ADL score

	Endovascular treatment
	50
	4.11 ± 0.24
	59.93 ± 15.73

	Medical treatment group
	50
	5.09 ± 0.83
	46.71 ± 16.22

	t value
	
	6.172
	5.522

	P value
	
	0.031
	0.035


mRS: Modified Rankin scale; ADL: Activity of daily living.
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