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Abstract: Objective: To establish the emergency-nursing pathway of interventional thrombectomy on acute ischemic 
stroke (AIS). Methods: 113 AIS patients who received interventional thrombotomy in conventional emergency model 
from Aug. 2019 to Feb. 2020 were included as control-group, and 127 patients, who underwent interventional 
thrombotomy by pathway-based emergency nursing program from Mar. 2020 to Sep. 2020, were classified into 
observation-group. The time points from admission to recanalization of the two groups, the recanalization rate, 
and the changes in the neurological impairment scale (NIHSS) scores of the two groups in pre- and post-treatment 
were compared; Meanwhile, the therapeutic efficacy rate between the two groups was evaluated and compared by 
modified Rankin Score (mRS) 90 days after discharge. Results: The average time from hospital arrival to femoral 
artery puncture, the average time of successful femoral artery puncture, and the average time from admission to 
recanalization in observation-group were remarkably shorter than that of control-group (P<0.05). The recanaliza-
tion rate of endovascular therapy in observation-group was 92.13%, which was higher than that in control-group 
(80.53%, P<0.05); The NIHSS score of observation-group after treatment was obviously lower than that of control-
group (P<0.05); The curative rate in observation-group was 90.55%, which was higher than that of 79.65% in 
control group (P<0.05); The satisfaction of observation-group patients with nursing care was 90.55%, which was 
higher than that of 73.45% in control-group (P<0.05). Conclusion: Establishment of emergency-nursing pathway 
can reduce the time-consuming from admission to vascular recanalization for AIS patients undergoing interven-
tional thrombectomy, increase the recanalization rate, improve the patients’ neurological function, and ameliorate 
the curative rate and nursing satisfaction.
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Introduction

Acute ischemic stroke (AIS), also known as 
cerebral infarction, is a severe acute disease 
that generally occurs in clinical, and accounts 
for about 80% of the whole cases [1]. AIS  
is primaryly due to the occlusion of cerebral 
arteries that caused by a variety of incentives, 
leading to the infarction of cerebral tissues [2]. 
According to literature reports, the mortality 
rate of AIS caused by occlusion of large intra-
cranial vessels (>2 mm in diameter) reaches  
as high as 53%~90% [3]. As AIS is featured by 
high rates of morbidity, fatality, recurrence and 
disability, it has become one of the major dis-
eases that threaten patients’ life safety and 
quality [4, 5]. Interventional thrombectomy is 
one of the superior methods to treat AIS, but  

it has a strong time dependence. Since the 
prognostic effect of AIS patients is positively 
related to recanalization time, prompt and 
effective recanalization of occluded vessels 
and the reduction of cerebral ischemia time in 
AIS patients are the “golden principles” of dis-
ease treatment [6-8]. However, the interven-
tional thrombectomy performed under conven-
tional emergency model often causes a pro- 
longed time from admission to recanalization 
due to multiple reasons, and greatly reduces 
the effect of recanalization [9, 10]. In order  
to ensure the smooth operation and improve 
the cooperating efficiency and quality of nurs- 
es in interventional operating room, our hospi-
tal has actively established an emergency-
nursing pathway, and applied it to patients 
underwent interventional thrombectomy for  
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AIS from March to September 2020, and 
achieved satisfactory results. 

Cases and methods

Research objects

AIS Patients who admitted in our hospital from 
Aug. 2019 to Sep. 2020 and undergoing inter-
ventional thrombectomy were chosen as the 
research objects. 113 AIS patients that recei- 
ved interventional thrombotomy in convention-
al emergency model from Aug. 2019 to Feb. 
2020 were included as control-group, and the 
remaining 127 patients, who underwent inter-
ventional thrombotomy of emergency-nursing 
pathway from Mar. 2020 to Sep. 2020, were 
classified into observation-group. The study 
complies with the requirements of the Helsinki 
Declaration and is conducted after approval of 
the Ethics Committee of our hospital.

Inclusion and exclusion criteria

Inclusion criteria: (1) The included objects  
met the diagnostic criteria in Guidelines for 
Diagnosis and Treatment of Stroke in China  
in 2018 [11], and were confirmed as AIS by 
imaging examinations such as craniocerebral 
CT scan; (2) The age of patient >18 years old; 
(3) The onset time of anterior circulation isch-
emia was less than 8 hours, and that of poste-
rior circulation ischemia (PCI) was less than 24 
hours; and (4) The patients or their families 
gave informed consent to interventional throm-
bectomy, and signed the corresponding docu- 
ments.

Exclusion criteria: (1) Patients diagnosed with 
intracranial hemorrhage by craniocerebral CT 
examination; (2) Patients with known bleeding 
propensity or active bleeding; (3) Patients who 
died in hospital after failure of rescue; (4) 
Patients who were not followed up for 90 days 
after discharge; (5) Patients with imaging ch- 
anges of early large area infarction by cranio- 
cerebral CT examination; (6) Patients with con-
traindications to interventional thrombectomy; 
or (7) Patients with severe dysfunction in cru-
cial organs such as heart, liver or kidney.

Methods

The control-group was treated with routine 
emergency mode of interventional embolecto-

my, and the procedures are as follows: The 
nurse in emergency department pretests and 
triages patients according to their general  
clinical symptoms; The emergency stroke spe-
cialist performs NIHSS evaluation on patients 
transferred to the rescue room, and immedi-
ately notify the intervention room after exclud-
ing of cerebral hemorrhage by CT. After receiv-
ing the notice of emergency AIS interventional 
thrombotomy, the nursing staff in intervention-
al room prepares the emergency program in 
accordance with the conventional emergency 
procedures.

The observation-group was treated with the in- 
terventional thrombectomy that based on the 
emergency-nursing pathway. (1) The establish-
ment of emergency-nursing pathway. The re- 
sponsible nurse of interventional department 
works as the group leader, and the team mem-
bers with over 5 years of experience in stroke 
nursing and good organizational and coordina-
tion, communication, and strong problem-solv-
ing skills are chosen as the team members.  
The team members search the literature on 
emergency care for stroke, summarize the 
inquiring data [12-15], and formulate a stan-
dardized emergency-nursing pathway accord-
ing to each procedure from hospital admission 
to entry into the interventional room for sur- 
gery. The team standardizes the corresponding 
processes, and receives training and passes 
assessment to ensure that the members of  
the team can master and apply proficiently. (2) 
Management of emergency supplies. The des-
ignated personnel are responsible for the  
management of the supplies, and the quantity 
and variety of drugs, the specification of stent 
and the quantity of catheter wire, etc. shall be 
checked regularly and supplemented in time. 
First-aid supplies are placed in designated 
places, and the lockers storing first-aid sup-
plies are regularly cleaned and disinfected;  
The expensive medicines and consumables 
should be locked for management; The team 
members must be fully aware of the speci- 
fications, usage, and storage locations of the 
drugs and consumables. (3) The implementa-
tion of standardized nursing with emergency-
nursing pathway. ① The management of pre- 
operative nursing pathway. To establish a 
24-hour emergency standby policy, and the 
team members can arrive at the intervention 
room within 15 minutes after receiving the 
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emergency call, and prepare the consumables 
and drugs that used during the operation. The 
team keeps in touch with the emergency 
department to keep abreast of the patient’s 
conditions. A specialized green channel hando-
ver form is established for stroke patients to 
record the patient’s vital signs, pupils, consci- 
ousness, muscle strength, etc. in detail. The 
first aid kits are placed in the emergency room 
and intervention room to promote effective 
intravenous thrombolysis and endovascular 
treatment in the shortest possible time. The 
preparation of various channels before sur- 
gery, including intravenous channels, endotra-
cheal intubation (for patients in critically ill or 
coma), indwelling catheters, etc. are well-com-
pleted. The team coordinates the arrangement 
of operation, keeps in touch with the medical 
office and each operating department, and  
flexibly arranges the operation according to  
the principle of emergency consultation as the 
priority. The staff members notify the emer- 
gency surgery to the corresponding depart-
ments 30 min in advance, complete preopera-
tive communication and overall coordination of 
operating tables as soon as possible, and pre-
pare for surgery to prevent the time window 
from being extended due to poor coordination 
or insufficient preparation of surgical supplies 
or medicines. ② Management of intraopera- 
tive nursing pathway. If the patient has symp-
toms such as palpitation, shortness of breath, 
chest tightness, heart-rate acceleration, flu- 
shed face, and skin itch after receiving radiog-
raphy, beware of allergic reactions to the con-
trast agent, inform the doctor in time and give 
oxygen, volume expansion, and intravenous 
injection of dexamethasone as physician’s  
prescribed. If necessary, the operation shall  
be terminated immediately. The interventional 
thrombectomy may cause vascular damage in 
patients, and antiplatelet and anticoagulant 
drugs used in operation may also cause  
vascular rupture and bleeding. Therefore, it is 
necessary to closely observe the patient’s 
response during the operation. If nausea or 
emesia occur with sudden increase of blood 
pressure and heart rate, the team members 
should timely inform the possibility of cerebral 
vascular rupture and bleeding to the doctor. 
After a successful thrombectomy, the occlu- 
ded blood vessels of patient may suddenly 
open, which can possibly lead to an overperfu-
sion injury. Therefore, it is necessary to closely 

observe the patient’s emesia, cerebral edema 
and changes in vital signs, and remind the  
doctor immediately if there is any abnormality. 
③ The management of postoperative nursing 
pathway. Postoperative vital signs should be 
monitored and observed, especially pupils and 
consciousness, and patients’ chief complaints 
should be paid attention to. The patient’s  
puncture point should be cared for, and the 
pressure of the puncture point should be man-
aged to prevent bleeding. During the handover 
with the ward nurse, the contrast media and 
drugs used, indwelling of tubes, vital signs and 
other related information of patients should  
be handed over face to face in the form of a 
standardized handover form. The ward nurse 
should be informed actively if there is any  
doubt to achieve smooth and complete hando-
ver as far as possible.

Observation of indexes

(1) The time points from hospital admission to 
recanalization, including the average time from 
admission to femoral artery puncture, the aver-
age time of successful femoral artery puncture 
and the average time from admission to recan-
alization, were compared between the two 
groups. (2) The recanalization rate of endovas-
cular therapy was compared between the two 
groups. The patients underwent a cerebral CT 
examination after surgery, and were divided 
into non-recanalization, partial recanalization 
and complete recanalization according to the 
examination results of vascular recanalization. 
The vascular recanalization rate = complete 
recanalization/total number of cases × 100%. 
(3) The changes of neurological deficit scale 
(NIHSS) scores before and after treatment  
were compared between the two groups. (4) 
The therapeutic efficacy of the two groups we- 
re evaluated and compared by 90 d-modified 
Rankin score (mRS) after discharge of hospital 
for 90 days. The therapeutic efficacy rate = 
(superior + good)/total number of cases × 100. 
(5) The satisfaction rates of the two groups to 
nursing care were compared. The Nursing 
Satisfaction Questionnaire prepared by our 
hospital was distributed to patients for anony-
mously fill before discharge for evaluation. The 
score below 59 points was dissatisfied, 60-79 
points referred as basically satisfied, and 80 
ponts or above was satisfied. Total satisfac- 
tion rate = (satisfied + basically satisfied)/total 
number of cases × 100.
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Statistical analysis

The statistical analysis and processing of data 
was conducted by SPSS19.0. The measure-
ment data were expressed as (

_
x  ± s), the com-

parison between groups was by t-test of inde-
pendent samples; the enumeration data were 
expressed by percentage, and the results were 
checkout by X2. P<0.05 referred to the statisti-
cally significant of the difference. The graphic 
software was by Graphpad prism 9.0.

Results

Clinical data

The difference between the general informa-
tion of the two groups was not statistically sig-
nificant (P>0.05), and there was comparability 
between the two groups (Table 1).

Comparison of the time points from admission 
to recanalization between the two groups

In control group, the time from admission  
to femoral artery puncture was (79.74± 
13.58) min, the time to successful femoral 
artery puncture was (15.67±3.27), and the  
time from admission to recanalization was 
(175.36±62.78) min; In observation group, the 
time from admission to femoral artery punc- 
ture was (51.96±8.67) min, the time from suc-
cessful femoral artery puncture was (7.23± 

1.19), and the time from admission to vas- 
cular recanalization was (128.44±42.52) min. 
The time points from admission to recanaliza-
tion of the observation-group patients were 
shorter than those in control-group (P<0.05), 
as shown in Table 2.

Comparison of recanalization rate of endovas-
cular therapy between the two groups

The recanalization rate of endovascular thera-
py in observation-group was 92.13%, which 
was higher than that of 80.53% in control-
group, and the difference was statistically sig-
nificant (X2=6.9570, P=0.0083) (Table 3).

Comparison of NIHSS scores between the two 
groups before and after treatment

The difference of NIHSS score between  
the two groups before treatment was not  
statistically significant [(15.49±2.13) vs. 
(15.57±2.28), t=0.2798, P=0.7798]; The 
NIHSS scores of the two groups after treat- 
ment were substantially lower than those 
before treatment, and the difference was sta-
tistically significant [(15.49±2.13) vs. (7.33± 
1.34), t=34.4700, P<0.001; (15.57±2.28) 
points vs. (5.65±1.12) points, t=44.0088, 
P<0.001]; The post-treatment NIHSS score  
of observation group was remarkably lower 
than control group [(5.65±1.12), (7.33±1.34), 
t=10.5752, P<0.001]. Details listed in Table 4 
and Figure 1.

Table 1. Comparison of general information between the two groups
Item Control-group (n=113) Observation-group (n=127) X2/t P
Gender (M/F, cases) 62/51 68/59 0.0422 0.8372
Age (

_
x  ± s, yd) 61.38±5.23 62.52±5.66 1.6140 0.1079

Occlusion 0.1440 0.9305
    Vertebrobasilar system 49 52
    Anterior circulation ischemia 34 40
    Posterior circulation ischemia 30 35

Table 2. Comparison of the time points between the two groups from admission to revascularization  
(
_
x  ± s, min)

Group
Average time from  

admission to femoral 
artery puncture

Average time of  
successful femoral 

artery puncture

Average time  
from admission to 

recanalization
Control-group (n=113) 79.74±13.58 15.67±3.27 175.36±62.78
Observation-group (n=127) 51.96±8.67 7.23±1.19 128.44±42.52
t 19.0935 27.1426 6.8422
P <0.0001 <0.0001 <0.0001
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Comparison of curative rate between the two 
groups 

The curative rate in observation-group was 
90.55%, which was higher than that of 79.65% 
in control group with statistically significant dif-
ference (X2 =5.7087, P=0.0169) (Table 5).

tistically significant (X2=12.1105, P=0.0005) 
(Table 6).

Discussion

AIS is a common critical disease with high mor-
tality rate in emergency department. According 
to statistics, there are up to 1.5 to 2 million 
cases of stroke in China every year, and the in- 
cidence has been increasing year by year with 
the change of people’s lifestyle and dietary 
habits [16]. In the process of treatment, intra-
venous thrombolysis or interventional throm-
bus removal as soon as possible to reopen the 
blood vessels is a key factor in determining the 
survival of AIS patients. According to literature 
reports, for every 30 min of delay in rescue 
treatment, up to 12% of patients will lose the 
chance of recovery, and the mortality and dis-
ability rate will also increase remarkably [17, 
18]. Therefore, it has currently become an im- 
portant topic of clinical research on shortening 
the time from admission to recanalization of 
AIS patients. Although it is inevitable to miss 
the best treatment time due to delays outside 
the hospital, delays in inpatient treatment can 
be avoided easily. According to relevant litera-
ture, by optimizing the design of the treatment 
process and determining the key tasks in treat-
ment process, the time from admission to re- 
canalization of the patient’s blood vessel was 
shortened by 60%, and the treatment effect of 
AIS has been improved [19]. 

The emergency-nursing pathway is a new type 
of emergency nursing scheme. With the theo-

Table 3. Comparison of recanalization rate between the two groups [cases, (%)]

Group Fail to recanalization Partial recanalization Complete  
recanalization

Recanalization  
rate

Control-group (n=113) 10 (8.85) 12 (10.62) 91 (80.53) 91 (80.53)
Observation-group (n=127) 4 (3.15) 6 (4.72) 117 (92.13) 117 (92.13)
X2 - - - 6.9570
P - - - 0.0083

Table 4. Comparison of NIHSS scores before and after treatment 
between the two groups (

_
x  ± s, points)

Group Before  
treatment

After  
treatment t P

Control-group (n=113) 15.49±2.13 7.33±1.34 34.4700 <0.0001
Observation-group (n=127) 15.57±2.28 5.65±1.12 44.0088 <0.0001
t 0.2798 10.5752
P 0.7798 <0.0001

Figure 1. Comparison of NIHSS scores before and 
after treatment between the two groups. Note: com-
pare with before treatment, *P<0.05; compare with 
control-group, #P<0.05.

Comparison of the satisfac-
tion of two groups of patients 
with nursing

The satisfaction of obser- 
vation-group patients with 
nursing care was 90.55%, 
which was higher than that  
of 73.45% in control-group, 
and the difference was sta- 
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retical guidance of evidence-based nursing  
science, the emergency-nursing pathway inte-
grates various nursing concepts such as hu- 
manized nursing and systematic management. 
It aims to strengthen the weak process in the 
traditional nursing process, and provides pa- 
tients with targeted and integrated nursing 
measures. The core purpose of pathway-bas- 
ed emergency nursing program is to optimize 
each procedure in emergency process, and 
rationally use the medical resources, that to 
improve the rescue efficiency of critically ill 
patients [20, 21]. The success of AIS interven-
tional thrombectomy is not only related to the 
time window, but also connect with the stan-
dard of the emergency program after admis-
sion, as well as the smooth teamwork [22, 23]. 
Therefore, the application of emergency-nurs-
ing pathway realizes the standard of nursing 
processes, which is conducive to the efficient 
operation of the emergency green channel in 
hospital and the improvement of the success-
ful vascular recanalization rate. The establish-
ment of emergency-nursing pathway in our  
hospital, which draws on the evidence-based 
nursing, has formulated a standard coordina-
tive nursing pathway for emergency program 
and standard every procedure from the hospi-
tal arrival of patients to be admitted to the 
intervention room for recanalization. The team 
members perform their roles according to the 
requirements of the pathway, and the nursing 
points of each procedure are settled. This can 
avoid the randomness in routine emergency 
nursing work, facilitate the coordination and 

arkably shorter than that of the control-group. 
This indicates that teamwork has exerted  
a crucial role in reducing time after the estab-
lishment of the emergency-nursing pathway,  
so that patients can receive more timely treat-
ment. The NIHSS score primaryly reflects the 
neurological function status of AIS patients, 
and the lower score refers to the better neuro-
logical function status of patients. In this stu- 
dy, the NIHSS score of the observation-group 
was lower than that of the control-group after 
treatment, suggesting that the construction of 
the emergency-nursing pathway can dramati-
cally improve the neurological function of 
patients. In addition, the recanalization rate of 
endovascular therapy, curative rate and nurs-
ing satisfaction of observation-group were 
higher than those of control-group, indicating 
that the pathway can improve the treating 
effect and nursing satisfaction of patients. 

In conclusion, the emergency-nursing pathway 
can reduce the time from admission to reca- 
nalization of AIS patients after interventional 
thrombectomy removal, increase the recanali-
zation rate, improve the neurological function, 
and ameliorate the curative rate and nursing 
satisfaction.
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Table 6. Comparison of nursing satisfaction between the two groups 
[cases, (%)]

Group Satisfied Basically 
satisfied Unsatisfied Satisfaction 

rate
Control-group (n=113) 42 (37.17) 41 (36.28) 30 (26.55) 83 (73.45)
Observation-group (n=127) 60 (47.24) 55 (43.31) 12 (9.45) 115 (90.55)
X2 - - - 12.1105
P - - - 0.0005

Table 5. Comparison of curative rate of the two groups [cases, (%)]

Group Excellent Good Acceptable Effective 
rates

Control-group (n=113) 22 (19.47) 68 (60.18) 23 (20.35) 90 (79.65)
Observation-group (n=127) 43 (33.86) 72 (56.69) 12 (9.45) 115 (90.55)
X2 - - - 5.7087
P - - - 0.0169

cooperation between nur- 
ses and departments th- 
at involved [24, 25], and 
enable patients to re- 
ceive surgical treatment 
in time after admission. 

The results of this study 
showed that the average 
time from hospital arrival 
to vascular recanalization 
(average time from ad- 
mission to femoral artery 
puncture, the average 
time of successful femo-
ral artery puncture, and 
the average time from 
admission to vascular re- 
canalization) in observa-
tion-group were rall em- 
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