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Abstract

Background: This study aims to investigate the effectiveness of mechanical thrombectomy compared with thrombolytic therapy
in patients with acute stroke.
Methods: This study is a systematic review on clinical studies, as the Cochrane library, PubMed, Google Scholar, Web of Science,
and Embase databases were searched. The time span selected to retrieve articles is 1990 to 2017. The quality of the articles found
was evaluated by the CONSORT checklist. Fixed effects and random effects models were employed for meta-analysis. Results were
subject to sensitivity analysis in specified curtained interval, CMA (Comprehensive Meta-Analysis software): 2 software was used to
carry out the meta-analysis task, and alpha was set to 5%.
Results: The eight papers found met the inclusion criteria. Patients in mechanical thrombectomy group had a significantly higher
improvement rate compared to the thrombolytic therapy group [OR 1.71 (1.182.48), P = 0.005]. There were no significant differences
between mechanical thrombectomy and thrombolytic therapy groups regarding intracerebral hemorrhage ([OR 1.03 (0.71 - 1.49),
P = 0.88]). Mechanical thrombectomy was more effective in reducing mortality rate of patients, however, this difference was not
significant ([OR 0.84 (0.67 - 1.05), P = 0.12]). The effectiveness of mechanical thrombectomy is superior to thrombolytic therapy
based on the improvement rate, 90-day mortality and symptoms of intracerebral hemorrhage OR: 2.23 (1.77 - 2.81), P < 0.00001; OR
0.79 (0.60 - 1.05), P = 0.10, and OR 1.02 (0.61 - 1.70), P = 0.95, respectively.
Conclusions: Through some good criteria for selecting appropriate patients, mechanical thrombectomy can be superior to throm-
bolytic therapy in patients with acute stroke.
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1. Background

Ischmic brain strokes are cerebrovascular accidents
known as brain attacks. They occur when blood supply
to a specific part of brain is interrupted and consequently
brain ceases to function (1). In 1996, Thrombolysis treat-
ments were confirmed as treatments for severe ischmic
strokes. This led to a great change in treating severe stroke
patients (2-13).

On-time treatments using blood clot solution or
thrombolysis helps ischmic strokes to bear less symp-
toms and fewer disabilities as well. Only 8% of ischmic
strokes lead to death after 30 days. Current thrombolysis
treatments should start within three hours after the brain
stroke occurs. It is essential for the public and also clin-
ical experts to know that the patient afflicted with brain
stroke should be immediately transferred to a hospital to

receive treatment and the necessary injections. If brain
stroke is quickly diagnosed and the blood clot is solved (in
three hours), the stroke area will not expand. After three
months, the patients will show signs of improvement.
Clinical tests are still researched to investigate other
thrombolysis (5, 14-16).

Another technique in treating severe ischmic stroke
patients is mechanical thrombectomy. The results of some
clinical trials revealed that this technique is not signifi-
cantly better than thrombolysis therapy (17-19). However,
the systematic review and meta-analysis done by Fargen
et al. (2005), suggested that mechanical thrombectomy is
more effective compared to thrombolysis therapy (20). Re-
viewing the literature and available evidence reveals a con-
flict in the results and suggestions of previous studies (21-
30). Taken the significance of ischemic stroke treatments,
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it is critical to know the effectiveness and outcomes of each
of these two techniques. In this way, a systematic review on
the studies can be fruitful. The present study compared the
effectiveness and clinical results of mechanical thrombec-
tommy and thrombolysis therapy.

2. Methods

This is a systematic review designated and carried out
according to the approach introduced in the book “System-
atic reviews to support evidence-based medicine” (31).

2.1. Searching Strategy
At the first step, potentially eligible studies were re-

trieved through Cochrane, PubMed, Google Scholar, Web
of Science, and Embase databases. Keywords included
stroke, brain ischemia, ischemic stroke, streptokinase,
urokinase, thrombolytic therapy, tissue plasminogen acti-
vator, intra-arterial, intravenous, thrombolysis, mechani-
cal thrombectomy endovascular treatment, and endovas-
cular therapies. In the second phase, Iranian databases
such as SID, Medlib, Magiran, and Iran medex were used to
find marker papers.

The searching timespan included years 1990 to 2017. To
retrieve broadly, a number of journals were also searched
manually. The references of the marked studies were also
searched to find more studies.

2.2. PICO of the Study
Population: Participants in the study included all pa-

tients with severe ischemic strokes.
Intervention: Mechanical thrombectomy.
Comparison: Thrombolysis therapy.
Outcome: Mortality was the primary outcome inves-

tigated in this study. The secondary outcomes were na-
tional institutes of health stroke scale (NIHSS), recanaliza-
tion, Rankin Scale/(mRS 0 - 2) at 90 days, and symptomatic
intracerebral hemorrhage (sICH).

2.3. Selection of Studies
Two reviewers independently scrutinized retrieved pa-

pers to find the included studies. Any discrepancies be-
tween the reviewers were negotiated by the third reviewer
to achieve consensus.

2.4. Quality Assessment
The included studies were evaluated by two reviewers

(SA & MN) to determine the methodological quality. In
case of any conflicts between the two reviewers, the con-
flict cases were referred to a third reviewer (RJ). For obser-
vational studies STROBE 17 checklist was used for observa-
tional studies and CONSORT 18 was used for clinical trial
studies.

2.5. Data Extraction

To extract data, an extraction table was manually de-
signed in the Word Processor software. The extracted data
in the table included author(s), article publication year,
the clinical experiment period, the setting of clinical tri-
als, the number of participants, and the age of partic-
ipants, NIHSS index, recanalization, intracranial hemor-
rhage symptoms, and mortality rate (Table 1).

2.6. Statistical Analyses

Meta-analysis procedures were employed to estimate
mortality and improvement values. To carry out meta-
analysis, the CMA: 2 (comprehensive meta-analysis) soft-
ware was used. Forest plots, in which the size of the squares
indicate the sample size and the lines drawn in each side,
indicated that the confidence interval for each study were
adopted to report the results. The statistical analysis was
done using the SPSS: 16 software. In this study, P < 0.05 was
considered as statistically significant.

3. Results

Only eight articles from 439 retrieved were included
studies in the systematic review (17-19, 32-36) (Figure 1).

The summary of the extracted data from the articles is
presented in Table 1.

Among the eight included articles, seven had been car-
ried out in different locations. The number of participants
varied from 70 to 565 individuals. In general, 2,423 cases
had been investigated, 1,313 of them were in the thrombo-
tectomy group and 1,110 were in the thrombolysis group.
The age of the participants ranged from 65 to 71, and 66
to 70 in the thromboctemy group and the thrombolysis
group, respectively. The mean NIHSS index for the throm-
botectomy group was 13 - 19 and this value was 13 - 21 for the
thrombolysis group.

In this study two sets of data were analyzed. Firstly,
all articles selected were analyzed and then six articles,
in which more than half of the participants were in the
mechanical thrombotectomy group, were analyzed for the
second time.

3.1. Improvement of Clinical Symptoms of the Patients

The articles analyzed using the random model showed
that the improvement rate value was larger for mechan-
ical thrombotectomy group compared to the thromboly-
sis group [OR 1.71 (1.182.48), P = 0.005]. Besides, there was
a moderate heterogeneity among the studies (I2 = 75%, P =
0.0002) (Figure 2).
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Figure 1. PRISMA flowchart

3.2. Symptomatic Intracerebral Hemorrhage

The results of the analyses showed no significant differ-
ences between mechanical thrombotectomy and throm-
bolysis regarding symptomatic intracerebral hemorrhage
([OR 1.03 (0.71 - 1.49), P = 0.88]. The results of the heterogene-
ity of the studies revealed the homogeneity results of the
studies in this regard (I2 = 0%, P = 0.84) (Figure 3).

3.3. The Mortality Rate of the Patients

The results of the analyses showed that mechanical
thrombotectomy was more effective in reducing the mor-
tality rate of the patients. However, this value was not con-
siderably significant ([OR 0.84 (0.67 - 1.05), P = 0.12]). Fur-
thermore, the heterogeneity test of the studies indicated
their homogeneity in this matter (I2 = 0%, P = 0.49) (Figure
4).
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Figures 5 - 7 present the results of six articles in which
more than of the participants were in the mechanical
thromboltectomy group.

The results show that compared to thrombolysis,
thrombotectomy increases symptom improvement rate
(OR [2.23 (1.77 - 2.81), P < 0.00001]) (Figure 4). Moreover,
the results showed that theombotectomy reduced mortal-
ity rate after 90 days, however, this value was not signifi-
cant ([OR 0.79 (0.60 - 1.05), P = 0.10] (Figure 5).

Finally, the results revealed that thrombotectomy has
no significant effect on symptomatic intracerebral hem-
orrhage (sICH) compared to thrombolysis (OR 1.02 (0.61 -
1.70), P = 0.95] (Figure 6). Furthermore, no heterogene-
ity was observed for these three indices (20% for improve-
ment rate, 4% for mortality rate, and 0% for symptomatic
intracerebral hemorrhage (sICH)).

4. Discussion

Acute strokes are one of the main causes of mortal-
ity and morbidity across the world. Brain stroke holds
third among death causes and is one the most common
causes of hospitalization in the USA. In spite of great ad-
vances in treating severe ischemic brain strokes (including
thrombolytics and mechanical removing of blood clots),
less than 5% of patients receive the proper treatment due
to the fact that their treatment was not started on time (3,
10, 11).

The results of the present study showed that the throm-
botectomy group’s improvement rate was higher com-
pared to the thromobolytic group. Mechanical throm-
botectomy showed no significant effect regarding symp-
tomatic intracerebral hemorrhage (sICH) compared to
thrombolytic group. Moreover, mechanical thrombotec-
tomy was more effective in reducing death rate compared
to thrombolytic group. However, this value was not statis-
tically significant.

Regarding the effectiveness of mechanical thrombo-
tectomy in comparison with thrombolytic, the results of
previous systematic reviews and meta-analyses showed
that there was no superiority of mechanical thrombotec-
tomy over thrombolysis (37-39). One of the probable rea-
sons for the conflict between these results with that of the
current study might be the type of articles included. All
types of articles (case studies, retrospective studies, etc.)
were included in those studies, while the present study,
only adopted the studies with a clinical experimental de-
sign. The number of studies investigated in this study is
also different with that of those studies.

However, the study done by Fargsen et al. (2014), which
had included clinical experimental studies and had ob-
jectives similar to that of the present study, corroborated

the findings of the present study showing that mechani-
cal thrombotectomy was much more effective compared
to thrombolysis (20).

Considering the fact that in the present study the
superiority of mechanical thrombotectomy compared to
thrombolysis was more salient in studies in which more
than half of the participants were in mechanical throm-
botectomy group. This was ignored in previous studies
and also considering the type of included studies in the
present study and that of Fargen et al. (only clinical trials),
the findings of the present study sounds more reliable.
However, it is highly recommended that further research
should be done to investigate the differences and the con-
clusions about the superiority of mechanical thrombotec-
tomy compared to thrombolysis.

As mentioned earlier, in general, the findings showed
that mechanical therombotectomy was more effective
than thrombolysis. It should be noted that all studies have
used intra-venous thrombolytic therapy, whereas recently
a new technique known as intra-arterial thrombolysis is
also used in studies.

The findings of some of the studies, in recent years,
revealed that intra-arterial thrombolysis is more effective
compared to intra-venous thrombolysis (40-42). In the
systematic review and meta-analysis done by Wardlaw et
al. (2013), which investigated 2,527 patients in 20 ar-
ticles, no significant superiority was reported for intra-
venous thrombolysis compared to intra-arterial thrombol-
ysis (43). In the systematic review and meta-analysis car-
ried out by Nam et al. (2013), which had included four ar-
ticles and had investigated 351 patients, two articles were
included in the meta-analysis, which showed that intra-
arterial thrombolysis was more effective regarding symp-
tom improvement, however, there was no difference re-
garding mortality rate (37). Hence, this fact should be
noted in interpretation of the results of the present study.
In this way, future research should note this and investi-
gate effectiveness and immunity of intra-arterial throm-
bolytic therapy compared to mechanical thrombotectomy
as well.

One of the limitations of the present study was that
the effects of different tools in mechanical thrombectomy
were not measured because they could not be extracted
from the results of the studies. Considering the different
advantages and effectiveness of different tools, the type of
tool used in mechanical thrombotectomy is expected to
make a difference. In this regard, the results of the stud-
ies done by Broussalis et al. (2013), showed that using Trevo
and Solitaire stents tools was more effective and had fewer
side effects in mechanical thrombotectomy of severe brain
stroke patients compared to Merci retriever (44).

The present study had some limitations. The included
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Figure 2. Comparison of symptom improvements (mRS 0 - 2 at 90 days) of the mechanical thrombotectomy group compared to thrombolysis group

Figure 3. Comparison of symptomatic intracerebral hemorrhage (sICH) rate between mechanical thrombotectomy and thrombolysis groups

Figure 4. Comparison of mortality rate in mechanical thrombotectomy and thrombolysis groups
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Figure 5. A comparison of symptom improvement rate (mRS 0 - 2 at 90 days) for the thrombotectomy group compared to the patients in thrombolysis group in articles in
which more than half of the participants were in the thrombotectomy group.

Figure6. A comparison of mortality rate of the thrombotectomy group compared to the patients in thrombolysis group in articles in which more than half of the participants
were in the thrombotectomy group.

Figure 7. A comparison of symptomatic intracerebral hemorrhage (sICH) of the thrombotectomy group compared to the patients in thrombolysis group in articles. in which
more than half of the participants were in the thrombotectomy group.

studies in the analysis varied in terms of the way services
were presented to the patients. Furthermore, only studies
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written in English and Farsi had been included. Limited ev-
idence hindered investigating the clinical effects of differ-
ent tools used for mechanical thrombectomy.

4.1. Conclusions

In spite of the limitations in the studies and the re-
viewed articles, the limitations and shortcomings of the
present study and different findings of the previous sys-
tematic reviews and huge heterogeneity in the results of
clinical experimental studies, it can be concluded that in
equal conditions, mechanical thrombotectomy is signifi-
cantly more effective than thrombolytic therapy.
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