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Abstract
To investigate the efficacy and safety of intravenous thrombolytic (IVT) therapy and
endovascular (EV) therapy in patients with acute posterior large vessel occlusion stroke
(PLVOS). A total of fifty patients with acute PLVOS were randomly divided into
the IVT group and EV group. The general baseline data, post-treatment vascular
recanalization rate, National Institute of Health Stroke Scale (NIHSS) score before and
after intervention, prognosis, and perioperative complications were compared between
the two groups. There were no significant differences in the overall baseline data
between the two groups (p > 0.05). The post-treatment recanalization rate was
significantly higher in the EV group (88.00%) than in the IVT group (64.00%, p <

0.05). The NIHSS score at 24 h post-admission was significantly lower and prognosis
was significantly better in the EV group than in the IVT group (both p < 0.05). The EV
group had significantly lower overall complication rate (16.00%) than the IVT group
(48.00%, p < 0.05). Compared with IVT therapy, EV therapy can effectively improve
neurological damage, vascular recanalization rate and prognosis as well as reduce the
incidence of perioperative complications in patients with acute PLVOS.
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1. Introduction

Stroke is the most commonly diagnosed disorder in secondary
and tertiary hospitals in China, and its disability and mortality
rates have exceeded that of malignant tumors and ischemic
heart diseases. Ischemic stroke is the most common type
of stroke, accounting for more than 80% of all stroke cases
[1, 2]. According to incomplete statistics, ischemic stroke
of the posterior circulation accounts for 20% of all stroke
cases, and the mortality rate of acute posterior basilar artery
occlusion has reached more than 80% [3]. Untimely treatment
of acute ischemic stroke of the posterior circulation caused
by large vessel occlusion often leads to severe disability or
even death in patients [4]. Previous studies have showed that
the recanalization of occluded vessels and the restoration of
blood perfusion to brain tissue are key in the treatment of this
disorder. Intravenous thrombolysis (IVT; performed within
4.5 h of onset) and mechanical thrombectomy are currently
the mainstay of clinical treatments for this disorder [5, 6]. It
was reported that IVT has limited usage and benefit in patients
due to its strict time window, indications and contraindications
[7, 8]. In recent years, endovascular (EV) therapy has been

a hot topic in research. A growing body of study shows
that EV therapy can effectively improve the 90-day prognosis
for patients with anterior large vessel occlusion, which not
only makes it the first-line treatment for acute ischemic stroke
caused by large vessel occlusion, but also leads to the revision
of national and international guidelines for the treatment of
acute ischemic stroke [9, 10]. The efficacy of EV therapy in
patients with anterior circulation occlusion has been demon-
strated by several studies. However, its efficacy and safety in
acute large vessel occlusion stroke of the posterior circulation
have rarely been reported. In the present study, the clinical
efficacy and safety of EV therapy versus IVT therapy in the
treatment of acute ischemic stroke caused by posterior large
vessel occlusion were evaluated.

2. Data and methods

2.1 Subjects

Fifty eligible patients with acute PLVOS admitted to our hos-
pital between June 2019 and July 2021 were selected for this
study. Screening criteria: (1) Inclusion criteria: 1⃝ 18 years
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older or above within 4.5 hours after onset; 2⃝ Acute PLVOS;
3⃝Absence of early-stage extensive cerebral infarction in head
Computed Tomography (CT). (2) Exclusion criteria: 1⃝ Hem-
orrhagic disorder or bleeding tendency, such as a history of
cerebral hemorrhage; 2⃝ Surgery in past 2 weeks or history of
severe trauma; 3⃝Digestive tract ulcer ormalignant tumorwith
severe organ dysfunction; 4⃝ Have surgical contraindications
and the life expectancy is less than 90 days.

2.2 Methods

Fifty subjects were randomly divided (sealed envelope
method) into the IVT therapy group and EV therapy groups
(n = 25 in each group). Patients in the IVT therapy group
were given 0.9 mg/kg alteplase (strength: 20 mg/vial;
Boehringer Ingelheim Pharma GmbH & Co. KG, Ingelheim,
RP, Germany; approval license no. S20160054), the
maximum dose is <90 mg/dose. Patients were intravenously
infused with 10% of the total dose of alteplase for 1
min, followed by continuous intravenous pumping of
the remaining dose within 1 hour. Blood pressure (BP),
pulse, respiratory and neurological changes in the patients
were closely monitored throughout treatment. If severe
headache, acute hypertension, nausea and vomiting occur,
IVT therapy should be immediately discontinued and CT
examination should be performed in time. Treatments
in the EV therapy group included Solitaire Blood flow
reconstruction device (FR) stents, mechanical thrombectomy
with large-diameter aspiration catheter under local or
general anesthesia, or thrombus aspiration using the a
direct aspiration first pass technique (ADAPT)/Solitaire
retriever stentcombing With Intracranial support catheter
aspiration for Mechanical thrombectomy (SWIM) method.
Rescue therapy such as emergency angioplasty or arterial
thrombolysis was performed when necessary. The choice of
anesthesia method is based on the cooperation of the patient.
After anesthesia, a femoral artery sheath was inserted for
diagnostic angiography to determine pathological changes
in arterial and bilateral vertebral artery access. Once the
occlusion site has been identified, the tip of the 6F guide
catheter was placed distal to the ascending segment of the
internal carotid artery under the guidance of an ultra-smooth
loach guidewire. The posterior circulation was placed distal to
the V2 segment of the vertebral artery without passing through
the V3 segment. A Rebar 18 microcatheter (Medtronic, Santa
Rosa, Calif, USA) was used to deliver the micro guidewire
to the occluded segment of the basilar artery. Microcatheter
angiography was performed to determine the patency of
the distal blood vessels at the occlusion site to assess the
length and location of the occluded segment. The Solitaire
thrombectomy stent (Medtronic) was delivered through a
microcatheter. Place the sent on the thrombus as much as
possible and let stand for 5min to ensure complete contact with
the thrombus. The thrombus was removed by gently retracting
the stent and microcatheter into the guidewire. Thrombectomy
can be repeated no more than 5 times during the surgery.
Angiography was performed once every 5 min for 15–20 min
after thrombectomy to assess changes in residual stenosis and
maintenance of forward blood flow. If angiography confirms

severe residual stenosis after recanalization or poor blood flow
maintenance, rescue therapies such as tirofiban hydrochloride
(Guoyao Zhunzi H20070072, Kangchen Pharmaceutical
(Inner Mongolia) Co., Ltd, Tongliao, China) (platelet
glycoprotein IIb/IIIa receptor inhibitor), balloon dilation
(Tianjin Cinorch Pharmaceutical Co., Ltd., Tianjin, China)
or stent implantation (ENTERPRISE, Johnson & Johnson
Codman, Miami, FL, USA) may be offered. Once arterial
patency was confirmed by angiography, the microcatheter and
guidewire were withdrawn and the femoral artery was sutured.

2.3 Assessments

The recanalization rate, National Institute of Health Stroke
Scale (NIHSS) score at 24 h post-admission, and 90-day prog-
nosis were compared between the IVT therapy group and EV
therapy groups. Recanalization was assessed using the mod-
ified thrombolysis for cerebral infarction (mTICI) scale, with
grade 2b or 3 indicating successful recanalization. Prognosis
was assessed using the modified Rankin scale (MRS), with a
score of ≤2 indicating a good prognosis. Complications as-
sociated with perioperative endovascular thrombectomy were
also assessed and recorded in detail.

2.4 Statistical analysis

Data were summarized in tables and analyzed using Statistical
Product and Service Solutions (SPSS) 23.0 (IBM SPSS Inc.,
Chicago, IL, USA). The measured data (x̄ ± s) and count
data (n (%)) were compared using the independent t-test and
chi-square test, respectively. A p < 0.05 was considered
statistically significant.

3. Results

3.1 Comparison of baseline data of 50
patients with acute PLVOS received IVT
therapy and EV therapy

The baseline data of patients with acute PLVOS were shown in
Table 1. There were no significant differences in the mean age,
gender ratio, history of smoking and drinking, complications
(hypertension and diabetes) and types of cerebral infarction
(large artery atherosclerosis, cardioembolic stroke and other
or unknown type) between acute PLVOS patients with IVT
therapy and EV therapy (p > 0.05).

3.2 Comparison of vascular recanalization
rate in acute PLVOS patients with IVT
therapy and EV therapy

The vascular recanalization rate (Postoperative mTICI grade
2b-3) was significantly higher in the EV therapy group (22,
88.00%) than that in the IVT therapy group (19, 64.00%) (p =
0.047; Table 2).
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TABLE 1. Baseline data of 50 patients.

Group IVT therapy
(n = 25)

EV therapy
(n = 25) t/χ2 value p value

Age 60.55 ± 10.77 64.89 ± 8.40 1.558 0.119

Gender ratio (male/female) 17/8 15/10 0.347 0.556

History of smoking 11 (44.00) 14 (56.00) 0.720 0.396

History of drinking 9 (36.00) 8 (32.00) 0.089 0.765

Hypertension 7 (28.00) 8 (32.00) 0.095 0.758

Diabetes 11 (44.00) 10 (40.00) 0.082 0.774

Hyperlipidemia 6 (24.00) 4 (16.00) 0.500 0.480

Fibrillation 9 (36.00) 11 (44.00) 0.333 0.564

Type of cerebral infarction

Large artery atherosclerosis 14 (56.00) 17 (68.00)

0.776 0.678Cardioembolic stroke 8 (32.00) 6 (24.00)

Other or unknown type 3 (12.00) 2 (8.00)
PC-ASPECTS (Early CT score of
posterior circulation ALberta stroke) 6.26 ± 1.31 6.56 ± 1.16 0.853 0.398

IVT: intravenous thrombolytic; EV: endovascular; CT: Computed Tomography.

TABLE 2. Comparison of vascular recanalization rate in acute PLVOS patients with IVT therapy and EV therapy.

Postoperative mTICI grade IVT therapy group
(n = 25)

EV therapy group
(n = 25) Vascular recanalization rate (p)

Grade 0 2 (8.00) 0 (0.00)

0.047

Grade 1 3 (12.00) 1 (4.00)

Grade 2a 4 (16.00) 2 (8.00)

Grade 2b 7 (28.00) 9 (36.00)

Grade 3 9 (36.00) 13 (52.00)

mTICI: modified thrombolysis for cerebral infarction; IVT: intravenous thrombolytic; EV: endovascular.

TABLE 3. Comparison of prognosis in acute PLVOS patients with IVT therapy and EV therapy.
Prognosis IVT therapy group EV therapy group χ2 value p value

Good 14 21
4.667 0.031

Poor 11 4

IVT: intravenous thrombolytic; EV: endovascular.

TABLE 4. Comparison of perioperative complications in acute PLVOS patients with IVT therapy and EV therapy.
Complication IVT therapy group EV therapy group χ2 value p value

Intracranial hemorrhage 4 2
5.882 0.015Pulmonary infection 8 2

Overall incidence of complication 48.00 16.00

IVT: intravenous thrombolytic; EV: endovascular.
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3.3 Comparison of NIHSS score at 24 h
post-admission in acute PLVOS patients with
IVT therapy and EV therapy
There was no significant difference in NIHSS score between
acute PLVOS patients received IVT therapy (15.43 ± 3.26)
and EV therapy (14.47 ± 2.12) before treatment (t = 1.240, p
= 0.221). However, NIHSS score at 24 h post-admission was
significantly lower in the EV therapy group (9.31± 1.95) than
that in the IVT therapy group (13.69 ± 1.94) (t = 7.971, p =
0.000).

3.4 Comparison of prognosis in acute PLVOS
patients with IVT therapy and EV therapy
Acute PLVOS patients with EV therapy had significantly better
prognosis than that with IVT therapy (p < 0.05, Table 3).

3.5 Comparison of perioperative
complication in acute PLVOS patients with
IVT therapy and EV therapy
The perioperative complications were observed in 4 patients
received EV therapy, including 2 cases of intracranial hemor-
rhage and 2 cases of pulmonary infection. The perioperative
complications were observed in 12 patients received IVT ther-
apy, including 4 cases of intracranial hemorrhage and 8 cases
of pulmonary infection. However, the overall incidence of
complication was significantly lower in the EV therapy group
(16.00%) than that in the IVT therapy group (48.00%) (p <

0.05, Table 4).

4. Discussion

Large vessel occlusion is a common cause of acute ischemic
stroke, characterized by acute onset, rapid progression, high
disability rate and poor prognosis, posing a serious threat to
the physical and mental health of patients [11–13]. National
and international guidelines have recommended IVT as the
preferred treatment for acute stroke. However, studies have
shown that a very small number of patients are within the
treatment window and indications for treatment, and the rate
of post-IVT recanalization is relatively low [14–16]. Neverthe-
less, several studies have demonstrated that this treatment reg-
imen is safe and feasible within a treatment window of 3–4.5
hours and can effectively improve prognosis [17, 18]. Mechan-
ical endovascular thrombectomy is another important treat-
ment recommended by guidelines for acute ischemic stroke.
This treatment provides the most rapid and direct recanaliza-
tion and effectively improves the 90-day prognosis of patients.
Furthermore, this approach extends the treatment time for
acute ischemic stroke caused by large vessel occlusion to 24
hours, demonstrating superior therapeutic advantages [19–21].
Most of the existing literature suggests that EV therapy is

effective in patients with anterior circulation occlusion [22–
25]. However, the efficacy of EV therapy in acute PLVOS
remains controversial. A randomized-controlled trial (RCT)
published by Liu et al. [26], comparing standard medical
therapy with EV therapy for posterior ischemic stroke, which
showed that the two treatments had comparable outcomes.

In contrast, the study by Zi et al. [27] revealed that direct
thrombectomy within 24 hours of acute posterior ischemic
stroke due to large vessel occlusion improved patient prognosis
and reduced mortality rate. Therefore, the current opinion on
the efficacy of EV therapy for posterior ischemic stroke is that
more research is still needed. In this study, the efficacy and
safety of EV therapy and IVT therapy were compared in acute
ischemic stroke patients with posterior large vessel occlusion
who were within 4.5 hour of onset, with clinical indications
for IVT therapy and EV therapy and admitted to our hospital
between June 2021 and July 2022. To our knowledge, this
is the first RCT in Wuxi for vascular treatments for posterior
circulation stroke.
Comparing the postoperative mTICI grades between the

two groups, it was found that 25 patients in the intravascular
therapy group without grade 0, 1 patient in grade 1, and 22
patients (2 patients in grade 2a, 9 patients in grade 2b and 13
patients in grade 3) with vascular recanalization. The vascular
recanalization rate was 88.00%, whichwas significantly higher
than that of 19 patients in the intravenous thrombolytic therapy
group (4 patients in grade 2a, 7 patients in grade 2b and 9
patients in grade 3), and the recanalization rate was 64.00%.
These investigationswere consistent with previously published
contents, further confirming the significant effect of intravas-
cular therapy on vascular recanalization rate [28]. NIHSS is the
most commonly used scale to evaluate the degree of neurolog-
ical impairment in stroke. Previous studies have showed that
the internal consistency of the scale is as high as 0.93, and the
consistency between assessors is up to 0.95, making the scale
suitable for stroke evaluation and rehabilitation assessment by
medical staff [29, 30]. This study demonstrated that while both
IVT therapy and EV therapy effectively improved the NIHSS
scores of patients, EV therapy resulted in significantly greater
score improvement than IVT therapy. This indicated that EV
therapy can effectively improve and repair the neurological
functions of patients within 24 hour post-admission, which
may be attributed to its ability to increase recanalization rate,
attenuate nerve cell damage, improve cerebral tissue perfusion,
and reduce hypoxia and ischemia. Acute PLVOS is common
in middle-aged and elderly individuals. This disorder not only
affects physical functions and consciousness, but its untimely
treatment can also lead to serious consequences, which are
the main reason for the poor prognosis and low quality of
life of patients. Comparison of MRS score at 90-day post-
surgery showed the significantly higher number of patients
with good prognosis in the EV therapy group than that in the
IVT therapy group. In addition, the incidences of perioperative
complications, namely intracranial hemorrhage and pulmonary
infection, between the two groups were also compared, and
the results found that the overall incidence of these com-
plications was significantly lower in the EV therapy group
than that in the IVT therapy group. This result demonstrates
that EV therapy is a safe and effective treatment for acute
posterior stroke. Although the efficacy between EV therapy
and IVT therapy through recanalization rate, NIHSS score
improvement, prognosis and incidence of complication have
been compared, there are still several limitations in this study.
First, this was a single-center study with a small sample size
and limited duration. Second, there is lack of evaluation on the
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impact of the treatments on serological markers of neurological
impairment. Therefore, it is necessary to conduct large cohort
studies of longer duration.

5. Conclusions

In summary, EV therapy can increase the recanalization rate,
improve neurological impairment, and improve prognosis in
patients with acute PLVOS. EV therapy is therefore a safe and
more effective regimen than IVT therapy.
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