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Abstract: Objective: To observe the effect of a modern stroke unit combined with recombinant human tissue-type 
plasminogen activator (rt-PA) intravenous thrombolysis on ischemic cerebral infarction and its impact on limb motor 
function and activity of daily living. Methods: In this prospective study, 82 patients with ischemic cerebral infarction 
who received treatment in our hospital were divided into two groups (41 cases in each group) according to the princi-
ple of randomized control. In the control group, patients received rt-PA intravenous thrombolysis. In the study group, 
patients received the modern stroke unit care combined with rt-PA intravenous thrombolysis. Before and after treat-
ment, the clinical treatment efficacy, changes of serum inflammatory cytokines (hypersensitive C-reactive protein 
(hs-CRP), interleukin-6 (IL-6)), nerve factors (NSE, S100β), nerve function (neurologic impairment score (NIHSS)), 
limb motor function (Fugl-Meyer scale score (FMA)) and activity of daily living (Barthel Index score) and adverse 
reactions were compared between the two groups. Results: The total effective rate in the study group (92.68%) was 
higher than that in the control group (73.17%, P<0.01). Compared with those before treatment, the scores of NIHSS, 
FMA and Barthel indexes, and the levels of serum hs-CRP, IL-6, NSE and S100β were improved in both groups after 
treatment, and the improvement in the study group was better than that in the control group (all P<0.001). There 
was no statistically significant difference in the incidence of adverse reactions between the two groups (9.76% vs. 
12.20%, P>0.05). Conclusion: A modern stroke unit combined with rt-PA intravenous thrombolysis can effectively 
improve the clinical treatment efficacy, ameliorate the neurological function and limb motor function, reduce inflam-
matory reactions, promote the recovery of neurological function, and enhance the activity of daily living in the treat-
ment of patients with ischemic cerebral infarction. Therefore, it is safe and worthy of further promotion.
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Introduction

Ischemic cerebral infarction is a common cere-
brovascular disease seen in the clinic, which 
accounts for 60%-80% of the issues seen in 
stroke patients. Ischemic cerebral infarction 
has the characteristics of having an acute 
onset and being a severe illness. The clinical 
manifestations of patients are mainly language 
and limb dysfunction, which seriously threatens 
their life and health [1]. Ischemic cerebral 
infarction is mainly caused by insufficient blood 
supply to the brain, which damages the brain 
tissue. Patients are accompanied by neurologi-

cal impairment to varying degrees, which 
reduces limb motor function, and then leads  
to decreased or even complete loss of daily liv-
ing ability, thus bringing a heavy burden to the 
family and society [2, 3]. Therefore, it is of great 
significance to treat ischemic cerebral infarc-
tion timely and effectively. At present, intrave-
nous thrombolysis with recombinant human 
tissue-type plasminogen activator (rt-PA) is 
widely used for ischemic cerebral infarction in 
the clinic, aiming at re-canalizing the blood in 
the infarcted area and reducing the degree of 
nerve cell injury [4]. Although rt-PA intravenous 
thrombolysis is effective in treating ischemic 
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cerebral infarction, some patients have no obvi-
ous improvement in their clinical symptoms 
and still have a poor prognosis [5].

In recent years, the care of a modern stroke 
unit has been gradually applied to the clinical 
treatment of ischemic cerebral infarction, 
which can improve the clinical treatment effi-
cacy through psychological intervention, reha-
bilitation training and other measures, and it 
has been well received by patients and clini-
cians [6]. Li et al. and other scholars have 
revealed that a modern stroke unit can effec-
tively improve the neurological function and 
limb motor function in treating elderly patients 
with acute cerebral infarction, and the effect is 
obviously better than conventional medical 
treatment [7]. However, there are few clinical 
reports on the treatment of ischemic cerebral 
infarction with a modern stroke unit combined 
with rt-PA intravenous thrombolysis at home 
and abroad, and the curative effect needs to be 
further explored. Based on this, this study was 
designed to discuss the application effect of a 
modern stroke unit combined with rt-PA intra-
venous thrombolysis in ischemic cerebral 
infarction, aiming to provide reference for clini-
cal treatment of this disease. The results are as 
follows.

Materials and methods

Baseline data

From May 2019 to April 2020, 82 patients  
with ischemic cerebral infarction who received 
treatment in our hospital were prospectively 
studied, including 48 males and 34 females, 
with an average age of (52.59±3.92) years. 
They were divided into two groups (study group 
and control group) by a random number table 
method, with 41 cases in each group. In this 
study, all patients signed the informed consent, 
and this study was approved by the hospital 
ethics committee.

Selection criteria

Inclusion criteria: The patients met the diag-
nostic criteria for ischemic cerebral infarction 
[8]. The patient’ infarct was confirmed by head 
MRI, CT and other imaging, and this was his/
her first onset; the patient met the indications 
for thrombolysis; the patient was informed of 
and consented to the content of the study.

Exclusion criteria were as follows: allergy to the 
drugs used in the study; patients with poor 
compliance and those unable to cooperate with 
follow-up studies; lactating or pregnant women; 
those comorbid with cerebral hemorrhage, 
intracranial tumor and other diseases; patients 
with previous active bleeding or hemorrhagic 
diseases; those comorbid with severe abnor-
mal liver and kidney function, and patients with 
cognitive dysfunction and infectious diseases.

Therapeutic methods

After admission, all patients were given routine 
treatment such as anti-platelet aggregation, 
improving microcirculation, nourishing brain 
nerves, controlling blood pressure, inhaling oxy-
gen and scavenging of free radicals. In the con-
trol group, patients received intravenous throm-
bolysis with rt-PA (manufacturer: Boehringer 
Ingelheim Pharma GmbH & Co. KG, approval 
number: S20160054). The drug dose was 0.9 
mg/kg. First of all, the patient was intravenous-
ly injected with 10% of the drug in the first min-
ute, and the rest was added into 100 mL of 
normal saline for intravenous drip. The intrave-
nous maximum dose was ≤90 mg. In the study 
group, patients were treated with modern 
stroke unit care combined with rt-PA intrave-
nous drip, the delivery time was <60 min, given 
once a day, and the intravenous thrombolysis, 
and rt-PA intravenous thrombolysis was consis-
tent with that received in the control group.

Modern stroke unit treatment [9]. Patients were 
admitted to the stroke unit ward. A manage-
ment team composed of attending physicians, 
rehabilitation therapists and nurses was set up 
to evaluate the specific condition of each 
patient in order to give targeted treatment and 
adjust the treatment plan according to their 
individual condition. The medical staff strength-
ened the health education of patients and their 
families, and gave targeted psychological inter-
vention to relieve psychological pressure and 
improve treatment compliance. Patients were 
instructed to carry out rehabilitation training 
such as passive body training, posture transfer, 
and autonomous training depending on their 
conditions. An air pressure pump, neuromuscu-
lar electrical stimulation and other physical 
therapy were used to improve blood circulation. 
In both groups, patients were treated continu-
ously for 4 weeks.
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Outcome measures

Main outcome measures

Clinical efficacy: After treatment, the clinical 
efficacy was evaluated in both groups. Among 
them, if the clinical symptoms disappeared or 
improved significantly, and the NIHSS score 
decreased by more than 46% compared with 
that before treatment, this was regarded as 
“markedly effective” [10]. If the clinical symp-
toms improved, and the NIHSS score decre- 
ased by more than 18% but less than 46%  
compared with that before treatment, this was 
regarded as “effective”. If the clinical symptoms 
were not improved or aggravated, and the 
NIHSS score decreased by less than 18% or 
increased compared with that before treat-
ment, this was regarded as “ineffective”. Total 
effective rate is the sum of effective rate and 
markedly effective rate.

Neurological function: After follow-up for 3 
months, the neurological function of the pa- 
tients was evaluated by NIHSS score before 
treatment and 3 months after treatment, 
including 11 items: visual field, facial paralysis, 
consciousness, etc. The total score was 0-42. 
The lower the score, the better the neurological 
function.

Limb motor function: Both before, and after 
treatment for 3 months, the limb motor func-
tion of patients was evaluated by Fugl-Meyer 
scale (FMA score), including upper limb motor 
function and lower limb motor function, with a 
total score of 0-100 [11]. The lower the score, 
the worse the motor function.

Activity of daily living: Before treatment and 3 
months after treatment, the daily living ability 
of patients was evaluated by Barthel Index 
Scale, including 11 items: dressing, bathing, 
walking, etc., with a total score of 0-100 [12]. 
The lower the score, the worse the activity of 
daily living.

Secondary outcome measures

Inflammatory cytokine levels: In the morning, 
fasting venous blood was drawn from patients. 
After centrifugation, the serum levels of high 
sensitivity C-reactive protein (hs-CRP) and 
interleukin-6 (IL-6) were detected by immuno-
turbidimetry, both before, and after treatment 
for 3 months.

Nerve factor levels: The serum levels of neuron-
specific enolase (NSE) and S100β protein 
(S100β) were detected by radioimmunoassay 
before and after treatment for 3 months. All the 
above kits were purchased from Guangzhou 
Chaobo Technology Co., Ltd., China.

Adverse reactions: The incidence of dizziness, 
fatigue, constipation and other adverse reac-
tions were counted in the two groups.

Statistical processing

SPSS 23.0 was applied. The counting data (clin-
ical efficacy, adverse reactions) were expressed 
as percentage, and tested by χ2 test. The mea-
surement data (the scores of NIHSS, FMA and 
Barthel indexes, the levels of serum hs-CRP, 
IL-6, NSE and S100β) were expressed as (

_
x  ± 

sd). The independent sample t test and the 
paired sample t test were used for the compari-
son between the two groups and within the 
group before and after treatment. The differ-
ence was statistically significant with P<0.05.

Results

Baseline data

The two groups had good comparability in age, 
gender, body mass index (BMI), time from onset 
to admission, and complications (all P>0.05), 
indicating that the two groups were comparable 
(Table 1).

Clinical efficacy

The total effective rate in the study group 
(92.68%) was higher than that in the control 
group (73.17%, P<0.01). It could be seen that 
the modern stroke unit combined with rt-PA 
intravenous thrombolysis could effectively 
improve the clinical treatment efficacy of 
patients with ischemic cerebral infarction 
(Table 2).

Nerve function, limb motor function and activ-
ity of daily living

Compared with those before treatment, the 
scores of NIHSS, FMA and Barthel indexes in 
the two groups were improved after treatment, 
and the improvement in the study group was 
better than that in the control group (all 
P<0.001). It could be seen that the modern 
stroke unit combined with rt-PA intravenous 
thrombolysis could effectively improve the  
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neurological function and limb function, and 
enhance the daily living ability of patients with 
ischemic cerebral infarction (Table 3 and Fi- 
gure 1).

Serum inflammatory cytokines

Compared with those before treatment, the  
levels of serum hs-CRP and IL-6 in the two 
groups were decreased after treatment, and 
they were lower in the study group (all P<0.001). 
It could be seen that the modern stroke unit 
combined with rt-PA intravenous thrombolysis 
could effectively reduce the systemic inflamma-
tory response of patients with ischemic cere-
bral infarction (Table 4).

Serum nerve factors

Compared with those before treatment, the lev-
els of serum NSE and S100β in the two groups 

patients with ischemic cerebral infarction 
(Table 6).

Discussion

The incidence of ischemic cerebral infarction  
is increasing annually, which is mainly related 
to cerebral artery occlusion or stenosis caused 
by atherosclerosis, cerebral thrombosis and 
other factors [13]. Clinically, it has been found 
that there is an ischemic penumbra around  
the lesion in patients with ischemic cerebral 
infarction, and the cells in this area are in a 
state of electric prostration. If blood perfusion 
is restored, the cells in this area will be reacti-
vated, which can promote the recovery of nerve 
function [14]. Intravenous thrombolysis is a 
commonly used treatment for ischemic cere-
bral infarction, which can effectively remove 
arterial thrombosis and restore cerebral blood 
perfusion [15]. rt-PA is a new type of fibrin, 

Table 1. Comparison of baseline data between the two groups (
_
x  ± sd, n, %)

Group Control group (n=41) Study group (n=41) χ2/t P
Gender (male/female) 23/18 25/16 0.201 0.654
Age (years) 52.4±3.8 52.7±3.8 0.357 0.722
BMI (kg/m2) 25.12±2.36 24.89±2.29 0.448 0.656
Time from onset to visit (h) 4.21±1.39 4.09±1.42 0.387 0.700
Comorbidities (hypertension/diabetes/others) 14/10/8 15/11/8 0.001 0.976

Table 2. Comparison of clinical efficacy between the two groups (n, 
%)

Group Remarkable 
effect Effective Invalid Total  

effective
Control group (n=41) 14 (34.15) 16 (39.02) 11 (26.83) 30 (73.17)
Study group (n=41) 20 (48.78) 18 (43.90) 3 (7.32) 38 (92.68)
χ2 7.256
P 0.007

Table 3. Comparison of nerve function, limb motor function and 
activity of daily living between the two groups (

_
x  ± sd, point)

Group NIHSS score FMA score Barthel index 
score

Control group (n=41)
    Before treatment 28.63±4.25 46.85±3.74 58.25±5.52
    After treatment 18.74±3.08*** 65.91±6.06*** 67.98±6.58***

Study group (n=41)
    Before treatment 28.78±4.19 46.97±3.58 58.74±5.61
    After treatment 9.87±1.63***,### 74.98±6.32***,### 76.58±5.92***,###

Note: Compared with before treatment, ***P<0.001; Compared with the control group, 
###P<0.001. NIHSS: neurologic impairment score.

were decreased after treat-
ment, and they were lower 
in the study group (all 
P<0.001). It could be seen 
that the modern stroke unit 
combined with rt-PA intrave-
nous thrombolysis could 
effectively improve the neu-
rological function of patients 
with ischemic cerebral in- 
farction (Table 5).

Adverse reactions

There was no statistically 
significant difference in the 
incidence of adverse reac-
tions between the two 
groups (9.76% vs. 12.20%, 
P>0.05). It could be seen 
that the modern stroke unit 
combined with rt-PA intrave-
nous thrombolysis did not 
increase adverse reactions 
and had better safety in 
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which can combine with cellulose in arterial 
thrombosis, promote plasminogen to be con-
verted into plasmin, and then dissolve the 

between the two groups. Studies by Han Xiao et 
al. have revealed that the effective rate of nerve 
stroke unit care combined with rt-PA intrave-

Table 6. Comparison of adverse reactions between the two 
groups (n, %)
Group Dizzy Weakness Constipation Total effective
Control group (n=41) 2 (4.88) 1 (2.44) 1 (2.44) 4 (9.76)
Study group (n=41) 3 (7.32) 2 (4.88) 0 (0.00) 5 (12.20)
χ2 0.000
P 1.000

Figure 1. Comparison of nerve function, limb motor function and activity of daily living between the two groups. A: 
NIHSS; B: FMA score; C: Barthel index score. Compared with before treatment, ***P<0.001; Compared with the con-
trol group after treatment, ###P<0.001. NIHSS: neurologic impairment score; FMA: Fugl-Meyer scale.

Table 4. Comparison of serum inflammatory factors between the 
two groups (

_
x  ± sd)

Group Control group 
(n=41)

Study group 
(n=41) t P

hs-CRP (mg/L)
    Before treatment 8.74±1.25 8.65±1.18 0.335 0.738
    After treatment 5.36±1.08*** 3.59±1.03*** 7.594 <0.001
IL-6 (ng/L)
    Before treatment 18.25±2.14 18.39±1.98 0.308 0.759
    After treatment 8.54±1.67*** 5.47±1.59*** 8.525 <0.001
Note: Compared with before treatment, ***P<0.001. hs-CRP: hypersensitive C-
reactive protein; IL-6: interleukin-6.

Table 5. Comparison of serum nerve factors between the two 
groups (

_
x  ± sd)

Group Control group 
(n=41)

Study group 
(n=41) T P

NSE (mg/L)
    Before treatment 35.69±3.02 35.42±3.14 0.397 0.693
    After treatment 25.36±3.15*** 15.47±2.86*** 14.884 <0.001
S100β (ng/L)
    Before treatment 2.78±0.85 2.83±0.87 0.263 0.793
    After treatment 1.98±0.62*** 1.45±0.57*** 4.030 <0.001
Note: Compared with before treatment, ***P<0.001.

thrombus, and it has less impact 
on the coagulation system and 
lower risk of bleeding [16]. In 
addition, rt-PA can inhibit plate-
let aggregation, reduce blood 
viscosity, improve blood circula-
tion in brain tissue and repair 
ischemic penumbra cells [17].

The modern stroke unit is a  
new comprehensive treatment 
mode, aiming at improving the 
prognosis of patients. Through 
the administration of drugs, psy-
chological intervention, rehabili-
tation training and other mea-
sures, the clinical treatment 
efficacy and the prognosis of 
patients can be improved [18]. 
This study was designed to apply 
modern stroke unit care com-
bined with rt-PA intravenous 
thrombolysis in the clinical treat-
ment of ischemic cerebral 
infarction. The results revealed 
that the total effective rate in 
the study group (92.68%) was 
higher than that in the control 
group (73.17%). Compared with 
those before treatment, the 
scores of NIHSS, FMA and 
Barthel indexes in the two 
groups were improved after 
treatment, and the improvement 
in the study group was better 
than that in the control group. 
There was no significant differ-
ence in adverse reactions 
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nous thrombolysis in the treatment of acute 
cerebral infarction is 97.14%, which is signifi-
cantly higher than the conventional treatment 
(77.14%), and the scores of NIHSS and Barthel 
indexes are better than the conventional treat-
ment, which is similar to the results of this 
study [19]. Therefore, modern stroke unit care 
combined with rt-PA intravenous thrombolysis 
can effectively improve the clinical efficacy, 
ameliorate the neurological function and limb 
function of patients with ischemic cerebral 
infarction, and enhance their ability of daily liv-
ing, with better safety. The reasons are as fol-
lows: it is helpful to improve the clinical effect 
by setting up a modern stroke unit group and 
developing personalized treatment plans based 
on the patient’s condition [20]. Strengthening 
health education and giving targeted psycho-
logical intervention can alleviate patients’ neg-
ative emotions such as anxiety and fear, 
improve treatment compliance and ameliorate 
prognosis [21]. Emphasis on early rehabilita-
tion training can promote patients to recover 
their limb motor function as soon as possible 
and improve their daily living ability. Physical 
therapy can promote muscle contraction, 
improve local blood circulation, and then pro-
mote physical recovery [22].

Clinical findings show that there is inflammato-
ry reaction in patients with ischemic cerebral 
infarction, which leads to secondary injury of 
brain tissue, this aggravates the degree of 
hypoxia and ischemia in the brain tissue and 
increases the difficulty of treatment [23]. hs-
CRP and IL-6 are typical inflammatory factors. 
When the body has an inflammatory reaction, 
hs-CRP and IL-6 levels rise, which can effec-
tively reflect the degree of inflammatory reac-
tion [24]. NSE is an isoenzyme of enolase, 
which exists in nerve tissue and neuroendo-
crine tissue, and it has the highest activity in 
brain tissue. When the body’s nerves are 
injured, NSE is released into the blood in large 
quantities, which can effectively reflect the 
degree of nerve injury [25]. As an acidic calci-
um-binding protein, S100β can nourish neu-
rons, but its abnormal expression can cause 
neurotoxicity and damage nerves, and it can  
be used as an index to reflect the degree of 
nerve damage. The results of this study 
revealed that compared with those before 
treatment, the levels of serum hs-CRP, IL-6, 
NSE and S100β in the two groups were 
decreased after treatment, especially in the 

study group. It is suggested that modern stroke 
unit care combined with rt-PA intravenous 
thrombolysis can effectively reduce the degree 
of inflammatory reactions in the body and pro-
mote the recovery of neurological function in 
patients with ischemic cerebral infarction.

However, this research is a from a single-center 
and is a small sample study, and the mecha-
nisms of modern stroke unit care combined 
with rt-PA intravenous thrombolysis affecting 
inflammatory reactions in patients with isch-
emic cerebral infarction has not been explored. 
In the future, the scale of clinical research can 
be expanded for more in-depth study.

To sum up, modern stroke unit care combined 
with rt-PA intravenous thrombolysis can effec-
tively improve the clinical treatment efficacy, 
ameliorate neurological function and limb 
motor function, reduce inflammatory reactions, 
promote the recovery of neurological function, 
and enhance the activity of daily living in the 
treatment of patients with ischemic cerebral 
infarction, all with better patient safety.
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