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Abstract 

Objective: Ischemic strokes can lead to severe cerebral infarctions with serious complications, as well as cause 

high disability and mortality rates, which cause a significant burden on the medical field. As of now, there is no 

permanent therapy for ischemic strokes. So there is a need to find a permanent solution for this complication. 

Therefore, the present study was to examine whether emergency stent surgery along with intravenous thrombolysis 

enhanced the health status of patients with acute stroke and ischemia. 

Methods: In the current study, 106 patients with acute ischemic stroke hospitalized between November 2019 and 

November 2020 were randomly allocated to two groups, 53 cases in each study group and control group. The 

control group was treated with drug thrombolysis, while the study group underwent emergency stent surgery based 

on drug thrombolysis. The hemodynamic alterations, NIHSS score, Barthel score, and MRS score before and after 

therapy were evaluated among the two groups at 1 day, 7 days, and 14 days after the therapy. The hemodynamic 

alterations, NIHSS score, Barthel score, and MRS score before and after therapy were evaluated among the 2 

groups at various intervals, 1 day, 7 days, and 14 days after the therapy. The serum cytokine levels of patients 

before and after treatment were compared, and the incidence of related complications was compared among the 

tested groups.  

Results: Following treatment, both groups' Qmean and Vmean increased considerably, while their levels of R, 

DR, LBV, and HBV reduced significantly (P<0.05), with the index changes in the test group being more 

significant than the control group (P<0.05). The patients' NIHSS and MRS scores dropped after therapy, whereas 

their Barthel score increased (P<0.05). The study group's NIHSS and MRS scores were lower than the control 

group's at T1, T2, and T3 after treatment, whereas the control group's Barthel score was higher (P< 0.05). The 

serum SOD levels of the two groups of patients developed after treatment, Chemerin, BNP, angii, IL-6, TNF-α and 

MDA levels decreased (P<0.05). The level of factor alterations was increased in the tested group as compared to 

the control group (P<0.05). Complications were less common in the study group as compared to the control group 

(P<0.05).  

Conclusion: The result revealed that emergency stent surgery coupled with drug thrombolysis was more effective 

than drug thrombolysis alone, with lower complication rates, improved safety, and more successful practical 

applications. [Ethiop. J. Health Dev. 2022; 36(2) 00-00] 
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Introduction 

Epidemiological survey results indicated that more 

than two million people died from cerebrovascular 

emergencies annually in China, and among them, the 

death rate of ischemic strokes (AIS) account for 

more than 70%, which seriously threatens the life 

and health of patients (1-3). AIS can cause acute 

cerebral infarctions, with serious/ complications and 

high disability and mortality rates (4), causing a 

great burden to patients’ families and social medical 

systems. At present, commonly used clinical 

treatment methods include thrombolysis and stent 

implantation (5-6). One of the most successful 

treatments for AIS is to employ recombinant tissue 

plasminogen activators (rt-PA) during the therapy 

time frame to restore blood vessel patency and blood 

flow to the brain tissue (7-8). However, permanent 

stent implantation is a popular therapy for AIS (9-

10). Under the guidance of ultrasound or X-ray, 

microfilament microtubules are placed at the 

stenosis position of blood vessels, balloon dilation is 

carried out, the vascular stent is implanted, and the 

recanalization of occluded blood vessels is observed 

using angiography (11). Currently, a single method 

is often used to treat AIS clinically, many clinical 

guidelines suggest the use of an intravenous 

thrombolytic bridging stent thrombectomy for the 

treatment of acute large vessel occlusions (12). In 

this study, the therapeutic outcome and 

postoperative value for the lives of patients with 

intravenous thrombolysis alone and emergency stent 

surgery combined with intravenous thrombolysis 

were compared. The influence of different methods 

on the curative effect and prognosis of patients was 

explored, with the aim of providing evidence for the 

treatment of AIS patients in clinic. 

 

Materials and Methods 

General data 
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A total of 106 patients with ischemic stroke who 

were hospitalized during November 2019 and 

November 2020 were chosen as research 

participants. The selected participants were split into 

two groups, with 53 cases in each. The test group 

consisted of 36 men and 17 females, with an average 

age of (65.13 ± 9.42) years. The control group 

consisted of 32 males and 21 females, with an 

average age of (66.24 ± 8.23) years. The diagnosis 

of an ischemic stroke for all patients was based on 

the Guidelines for Early Intravascular Interventional 

Diagnosis and Treatment of Acute Ischemic Strokes 

in China 2018 (13). Patients with malignant tumors, 

important organ injury, autoimmune system 

diseases, mental disorders and a previous 

cardiovascular history were not included in this 

study. The informed consent for the study was 

signed by all participants and their families, and it 

was validated by the hospital medical ethics 

committee. 

 

The Treatment of ischemic stroke in different 

groups 

Thrombolytic therapy: Both the test and control 

group received recombinant human TNK tissue 

plasminogen activator injections (Mingfule, 

Guangzhou Mingkang Bioengineering Co., Ltd., 

Guo Yao Zhun Zi S20150001) for thrombolytic 

therapy. 16mg was given at a single time. 16mg of 

drug powder was dissolved with 3ml normal saline 

and then injected within 5 ~ 10s using intravenous 

injections.  

 

Methods of emergency stenting: Patients in the 

study group underwent emergency stenting based on 

thrombolytic therapy. Patients were given a 

glycoprotein IIb/IIIa inhibitor (GPI) tirofiban 055mg 

intravenous drip for 6-12 hours before and after the 

operation. Antiplatelet drugs aspirin and Polivir 

were taken orally before and after the emergency 

stenting operation, and 300mg Polivir was taken 

orally immediately after the emergency stenting 

operation. After heparinization, the patients 

underwent angiographic exploration. Under the 

guidance of a microfilament catheter, the 

microtubule was placed at the stenosis site for 

fixation, the balloon was released to dilate the blood 

vessel, and then the stent was released. 

Arteriography was used to check the recanalization 

of the blood vessel. Blood pressure was controlled, 

and nutritional support was given following the 

operation. 

 

Observation indexes 

① Patients' hemodynamic changes, such as 

cerebrovascular blood flow (Qmean), mean cerebral 

circulation blood flow velocity (Vmean), vascular 

peripheral resistance (R), dynamic resistance (DR), 

whole blood viscosity at low shear rates (LBV), and 

whole blood viscosity at high shear rates (HBV), 

were compared before and after therapies. ② T0, 

T1, T2, and T3 patients were classified as such prior 

to therapy, one day after treatment, seven days after 

treatment, and fourteen days after therapy, 

respectively. The baseline National Institutes of 

Health Stroke Scale (NIHSS) score, Barthel score 

and modified Rankin scale (mRS) score prior to 

onset were compared. The total score of NIHSS was 

42 points, and the higher the score, the more severe 

the brain injury. The total score of Barthel score was 

100, and the higher the score, the stronger the 

patient’s self-care ability. The higher the score, the 

worse the nerve recovery of the stroke patients. The 

same physician compared the scores of the above 

scale between the two groups at T0, T1, T2 and T3. 

③ the occurrence of hemiplegia, language disorder, 

motor disorder, and decline in learning and cognitive 

ability were compared between the two groups 

following treatment. ④ Enzyme-linked 

immunosorbent assay (ELISA) was used to compare 

the serum adipocytokine (Chemerin), plasma brain 

natriuretic peptide (BNP), angiotensin II (AngII), 

interleukin-6 (IL-6), tumor necrosis factor-α (TNF-

α), malondialdehyde (MDA), superoxide dismutase 

(SOD) levels in the two groups before and after 

treatment. 

 

Statistical analyses 

SPSS 21.0 was used to analyze the data, and 

measured data with normal distributions were 

expressed as X ± S, The Student-t test was employed 

to analyze the data in the two groups, the one-way 

ANOVA was used for multi-group comparisons, 

counting data was expressed as [n (%)], and the χ
2
 T 

test was used to assess the two groups. The 

outcomes were considered statistically significant 

when P< 0.05. 

 

Results 

Assessment of general data of patients 

The results indicated that there were no obvious 

differences in general data such as age, gender and 

BMI of patients, and the data was comparable, as 

indicated in Table 1. 

 

Table 1. Assessment of general data of test patients 

Indicators Grouping 
Study group 

(n=53) 

Control group 

(n=53) 

Statistical 

value 
P 

Gender (case) 
Male 36 32 

0.656 0.418 
Female 17 21 

Age (years old)  65.13±9.42 66.24±8.23 0.646 0.519 

BMI (kg/m²)  24.12±2.65 24.31±2.47 0.382 0.703 
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SBP (mmHg)  147.22±13.53 149.61±15.71 0.839 0.403 

DBP (mmHg)  84.63±9.79 83.15±8.69 0.823 0.412 

Complicated with 

hypertension 
Yes 33 31 0.158 0.691 

 No 20 22   

Complicated with 

diabetes mellitus 
Yes 23 24 0.038 0.845 

 No 30 29   

Combined with 

atrial fibrillation 
Yes 14 15 0.047 0.828 

 No 39 38   

Smoking or not Yes 26 25 0.038 0.846 

 No 27 28   

Drinking alcohol Yes 13 11 0.215 0.643 

 No 40 42   

 

Hemodynamic alterations in two groups before 

and after therapy: The findings demonstrate that 

after diagnosis, Qmean and Vmean of patients in both 

groups increased substantially, while R, DR, LBV, 

and HBV levels decreased significantly (P < 0.05), 

and the increased levels of Qmean and Vmean in the 

test group were more noticeable than in the control 

group (P < 0.05), see Table 2 and Figure 1. 

 

Table 2. Hemodynamic alterations in two groups before and after therapy 

Hemodynamic indexes 

Study group (n=53) Control group (n=53) 

Before treatment After treatment 
Before 

treatment 

After 

treatment 

Qmean (ml/s) 7.64±1.71 9.77±2.02*
#
 7.58±1.73 8.59±1.91* 

Vmean (cm/s) 34.25±5.19 40.49±7.67*
#
 35.44±5.08 38.22±6.94* 

R (Pa·s/L) 0.51±0.08 0.31±0.05*
#
 0.50±0.07 0.39±0.06* 

DR (Pa·s/L) 1.97±0.19 1.51±0.12*
#
 1.94±0.18 1.64±0.15* 

LBV (mPa·s) 7.62±2.14 5.51±1.72*
#
 7.59±2.32 6.39±1.78* 

HBV (mPa·s) 6.14±2.01 4.82±1.53*
#
 6.05±2.02 5.56±1.77* 

Note: *P means P < 0.05 compared with that before treatment; 
#
P denotes P < 0.05 compared to that control 

group 
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Figure 1. Hemodynamic index changes in the two groups of patients before and after therapy 

 

NIHSS score, Barthel score, and mRS score of 

the two groups at different time points:  The 

results revealed that following treatment, the NIHSS 

and mRS scores of the two groups were reduced, 

while the Barthel score increased, and the changes 

were statistically significant (P< 0.05). The NIHSS 

and mRS scores of patients in the study group were 

lower than those in the control group at T1, T2, and 

T3 following treatment, but the Barthel score was 

greater (P< 0.05), see table 3 and figure 2. 

 

Table 3. NIHSS score, Barthel score, and mRS score of the two groups of patients at different time points 

Scoring  Grouping T0 T1 T2 T3 F P 

NIHSS 

score 

Control 

group 
15.31±2.72 12.43±2.51 8.93±1.77 7.51±1.54 136.446 

＜
0.001 

 Study group 15.43±2.81 11.24±2.32* 8.03±1.69* 6.12±1.31* 197.106 
＜
0.001 

Barthel 

score 

Control 

group 
45.17±9.22 50.26±10.05 55.72±10.51 60.26±10.34 22.570 

＜
0.001 

 Study group 45.43±9.31 53.03±10.39* 60.59±9.18* 68.92±10.71* 54.687 
＜
0.001 

mRS 

score 

Control 

group 
2.69±0.33 2.51±0.31 2.15±0.25 1.68±0.17 142.066 

＜
0.001 

 Study group 2.71±0.34 2.33±0.29* 1.91±0.23* 1.34±0.11* 276.493 
＜
0.001 

Note: *P means P < 0.05 compared with the control group. 

 

Changes in serum associated cytokines in two 

groups before and after treatment: The findings 

indicated that the blood SOD levels of the 

investigated patient groups increased considerably 

following therapy. Although serum Chemerin, BNP, 

AngII, IL-6, TNF-, and MDA levels considerably 

decreased (P <0.05). The serum cytokine changes in 

the study group after treatment were greater than 

those in the control group (P< 0.05), as shown in 

table 4 and Figure 3. 

 

Table 4. Changes in serum cytokines in the groups during therapy 

Serum cytokines 

Study group (n=53) Control group (n=53) 

Before 

treatment 
After treatment 

Before 

treatment 
After treatment 

Chemerin (ng/ml) 115.31±10.96 85.34±5.92*
#
 117.69±10.75 95.69±8.21* 

BNP (pg/ml) 335.14±70.22 158.29±33.63*
#
 361.29±73.21 257.17±37.29* 

AngII (ng/ml) 35.22±6.71 19.51±4.28*
#
 35.79±6.83 27.36±5.94* 

 

 

 
 

Study group 

Control group 

Study group 

Control group 

Study group 

Control group 

Study group 

Control group 

Study group 

Control group 

Study group 

Control group 

Before treatment    After treatment  

 

Before treatment    After treatment  

 

Before treatment    After treatment  

 

Before treatment    After treatment  

 

Before treatment    After treatment  

 

Before treatment    After treatment  
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IL-6 (ug/ml) 30.25±6.41 15.53±3.82*
#
 29.91±6.29 21.47±4.96* 

TNF-α (umol/ml) 16.88±5.31 6.53±2.06*
#
 16.94±5.27 10.44±3.81* 

SOD (nmol/ml) 75.13±8.44 95.64±10.29*
#
 76.29±8.52 85.22±9.41* 

MDA (nmol/ml) 9.82±1.34 7.11±1.12*
#
 9.79±1.31 8.53±1.24* 

Note: *P means P < 0.05 compared with that before treatment; 
#
P denotes P＜0.05 compared to that control 

group 

 
Figure 3. Changes in blood levels of related cytokines in the two groups during therapy 

 

Complications after treatment in both groups: 

There were two patients with hemiplegia, two 

patients with dyskinesia, three patients with 

language disorders, and three patients with cognitive 

decline in the control group, and ten patients with 

connected problems. However, there was only one 

patient with a language issue and two patients with 

cognitive decline in the research group, for a total of 

three instances. As demonstrated in Table 5, the 

incidence of associated problems in the study group 

was considerably lower as compared to the control 

group (P< 0.05). 

 

Table 5. Complications of the two groups of patients after treatment 

Related complications Control group (n=53) Study group (n=53) χ
2
 P 

Hemiplegia n (%) 2(3.78) 0(0.00)   

Dyskinesia n (%) 2(3.78) 0(0.00)   

Language barrier n (%) 3(5.67) 1(1.89)   

Decreased cognitive function n (%) 3(5.67) 2(3.78)   

Total occurrence n (%) 10(18.90) 3(5.67) 4.296 0.038 

 

Discussion 

AIS is a major source of morbidity and mortality in 

the world, and the incidence is increasing annually. 

About half of the incidences are caused by vascular 

occlusion or stenosis induced by intracranial 

atherosclerosis (14-16). Intravenous thrombolysis 

was the first therapy for treating ischemic strokes 

that was authorized by the FDA, but it has certain 

limitations, especially in patients with intracranial 

aorta involvement, and the probability of a recurrent 

stroke within one year for patients receiving regular 

thrombolytic therapy is higher than 10%, which 

often leads to the poor prognosis of patients (17). 

First-line intravenous thrombolytic drugs are often 

used within 6 hours of the onset of a stroke, which 

can reduce the effects of the stroke by reducing brain 

tissue damage, and at the same time it is easy to lead 

to instantaneous reclusion. At present, arteriovenous 
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combined thrombolysis is often used clinically to 

reduce the side effects and improve the thrombolytic 

effect. The prognosis of patients is better when 

treatment is administered at the onset. Commonly 

used drugs for combined thrombolysis include rt-PA 

and urokinase (UK) (18). 

 

Balloon angioplasty (BA) is a commonly used 

emergency stent operation in clinics, which has high 

feasibility. It has the advantages of simple operation 

and minimally invasive operation by penetrating a 

miniature guide wire into an obstructed blood vessel, 

expanding the blood vessel with a balloon, and then 

implanting a stent to maintain the shape of the blood 

vessel (19). Relevant studies indicate that the 

operation has a positive impact on the prognosis of 

AIS patients, but the prognosis of patients using BA 

alone is often poor, and the probability of a recurrent 

stroke or death within 30 days is higher than 10% 

(20), which may be related to arterial elastic 

retraction, acute thrombus dissection and residual 

stenosis following the operation. In addition, stent 

implantation can cause autoimmune reactions in 

patients with strokes caused by vascular re-blockage 

(21), which requires close monitoring after surgery 

and imaging examinations when necessary. 

 

Heck and Brown (22) reported that the incidence of 

bleeding caused by thrombolytic therapy after 

emergency internal carotid artery stent implantation 

was 22%. However, studies by Broeg-Morvay et al. 

and an earlier study on intra-arterial thrombolysis 

followed by emergency stenting in patients with 

acute ischemic stroke suggested that arterial 

thrombolysis combined with emergency stenting 

was safe and effective (23-24). Papanagiotou et al. 

[25] found that compared with intracranial 

mechanical thrombolysis alone, emergency internal 

carotid artery stenting combined with thrombolytic 

therapy can significantly increase the vascular 

recirculation rate and provide a good prognosis 

rate. However, this study did not discuss the efficacy 

and safety of emergency internal carotid artery 

stenting combined with intravenous thrombolysis 

during mechanical thrombectomy of tandem 

occlusion. 

 

The therapeutic effect and health status of AIS 

patients were evaluated in this investigation between 

emergency stent surgery coupled with intravenous 

thrombolysis (study group) and intravenous 

thrombolysis alone (control group). The findings 

revealed that, compared with the test group, blood 

viscosity was reduced, and their cerebral blood 

perfusion increased significantly, suggesting that 

emergency stent surgery combined with intravenous 

thrombolysis can solve the problem of insufficient 

cerebral blood supply more effectively. Chemerin, 

BNP, AngII, IL-6, TNF-, and MDA levels in the 

serum of participants in the tested group were 

considerably less than in the control group, 

signifying that the degree of brain injury and the 

level of body inflammation decreased, while the 

levels of SOD in the serum were significantly 

higher. SOD has the effects of reducing oxidative 

stress injury and repairing nerve injury. Its high 

expression often indicates a good prognosis for 

patients [26]. The treatment of AIS is often 

accompanied by complications. Symptoms such as 

hemiplegia, language and motor disorders, and the 

cognitive decline of patients seriously affects the 

health status of the patients (27). According to the 

findings of this study, the potential for negative 

reactions in the test group was much lower than in 

control group, suggesting that emergency stent 

surgery combined with intravenous thrombolysis has 

a higher safety factor. The investigation also 

evaluated the two groups' NIHSS, Barthel, and mRS 

scores before therapy, 1 day after treatment, 7 days 

after treatment, and 14 days after treatment. The 

finding indicated the test group patients had less 

NIHSS and mRS scores than those in the control 

group at 1 day, 7, 14 days after therapy, while the 

Barthel score was higher, indicating that the patients 

receiving emergency stent surgery combined with 

intravenous thrombolysis had lower nerve injuries, 

stronger independent living ability, and improved 

health status. In conclusion, emergency stent surgery 

combined with intravenous thrombolytic therapy has 

better therapeutic effects on AIS than intravenous 

thrombolytic therapy alone. After intravenous 

treatments, the patients' health status is improved, 

and it can effectively reduce the occurrence of 

complications, which may provide a clinical basis 

for emergency treatment of AIS. Therefore, 

intravenous thrombolysis combined with emergency 

extracranial stent placement of the internal carotid 

artery based on mechanical thrombectomy is safe 

and effective. Due to the nature of the retrospective 

study cohort and the small sample size of this study, 

the results of this study need to be further verified by 

multi-center, randomized controlled studies. 
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