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Intracranial atherosclerotic stroke is a common type 
of stroke with a high annual recurrence rate (18.8%).  
Among them, middle cerebral artery occlusion therapy 
is still limited, and secondary prevention is far from 
satisfaction.  Because the insufficient cerebral perfu-
sion due to occlusion of blood vessels is the basis of 
stroke recurrence, improving cerebral perfusion has 
become the key to secondary prevention of this type of 
stroke.  Remote ischemic conditioning (RIC) is a non-
invasive and easy-to-use physical strategy that can 
be used to protect essential organs such as the brain, 
heart and kidney.  Results of previous clinical studies 
show that long-term application of RIC can be used as 
an effective secondary prevention through improving 
cerebral perfusion with non-occlusive symptomatic in-
tracranial atherosclerosis stenosis (ICAS) and reducing 
stroke recurrence.  Thus, RIC could be widely used as 
a promising secondary prevention measure in clinical 
practice to prevent symptomatic middle cerebral artery 
occlusion and reduce the risk of stroke recurrence.
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Introduction

Remote ischemic conditioning (RIC) is a protective 
systemic strategy by which one or more cycles of 
brief and nonlethal limb ischemia confer protection 
to distant organs.  It has been proven to be an effec-
tive strategy for cardio-protection in patients with 
ischemic cardiovascular diseases, and it is also effec-
tive for neuroprotection in patients with hemorrhag-
ic stroke, acute ischemic stroke and chronic cerebral 
ischemia (5, 8, 16).  In recent years, through clini-
cal trials, it has been verified for the first time that 

long-term application of RIC can reduce stroke re-
currence in patients with non-occlusive symptomatic 
intracranial atherosclerosis stenosis (ICAS).  It is an 
effective secondary prevention (12), and is suitable 
in elderly patients (>80 years old) (13).  Moreover, 
it has been proved to reduce the incidence of stroke 
in patients with severe internal carotid artery steno-
sis and to improve the safety of surgery (20).  RIC 
has also showed the benefits in cerebral small vessel 
disease by improving cerebral blood flow, reducing 
white matter damage, improving cerebral perfusion 
and improving cognitive impairment (14).  Only mi-
nor adverse effect has been showed in these studies 
(5, 8, 11, 12, 13, 14, 16, 20).  There is no evidence of 
its use in patients with symptomatic occlusive ICAS 
(middle cerebral artery occlusion) stroke.  Based on 
the promising neuroprotection functions of RIC, we 
expect that RIC may prevent symptomatic meddle 
cerebral artery occlusion stroke and reduce the risk 
of stroke recurrence.

ICAS

ICAS has a high incidence in China as one of 
leading causes of fatal and disabling strokes (50%) (1, 
2, 4).  Insufficient cerebral perfusion due to arterial 
stenosis and/or occlusion is the basis for the onset 
and/or recurrence of stroke (an annual recurrence 
ate of 18.8%) (3, 6, 7, 19).  In secondary prevention  
measures, in addition to antiplatelet aggregation and 
the use of statins, some patients can be assisted with 
stent implantation and extracranial-intracranial artery 
bypass surgery (17, 18, #1).  However, as a subtype 
of ICAS, patients with acute middle cerebral artery 
occlusion have no effective strategy as secondary 
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prevention.  The benefits of arteriovenous thrombol-
ysis, endovascular thrombectomy and extracranial-
intracranial artery bypass surgery are easily offset 
by perioperative complications (7, 15, #1, #2).  In 
addition to the limited treatment options, middle 
cerebral artery occlusion can lead to hypoperfusion 
of the brain, which affects prognosis and promotes 
stroke recurrence.  Therefore, it is not conducive to 
secondary prevention (9, 10).  Relapses increase dis-
ability and place a huge burden on patients and the 
national economy (4, 7, 19).

Compensative improvement of cerebral perfu-
sion is the most important way to promote stroke 
recovery and secondary prevention (9, 10).  There-
fore, the development of new treatment may be a 
potentially effective secondary prevention method 
for middle cerebral artery stenosis patients.

RIC Application in ICAS

RIC has been widely used in clinical trials to test 
its protective effect on different organs including 
brain, heart and kidney.  Based on the evidence 
from current clinical studies, RIC can effectively 
improve cerebral perfusion, protect the brain and 
prevent recurrence of stroke, especially in patients 
with non-occlusive ICAS.  Results of previous stud-
ies have shown that long-term application of RIC 
can improve cerebral perfusion in patients with non-
occlusive symptomatic ICAS (90 days: 36.1% vs. 
6.7%, 300 days: 76.3% vs. 53.3%), and reduce stroke 
recurrence (90 days: 5% vs. 23.3%, 300 days: 7.9% 
VS 26.7%).  This is a clear evidence that RIC is 
effective and safe to be used as the strategy of sec-
ondary prevention.  At the same time, the study sug-
gested that RIC improved the neurological recovery 
rate (mRS ≤ 1) for 3 months in patients with symp-
tomatic ICAS (90 days: 65.8% vs. 13.3 %) without 
adverse reactions (12).  At present, this technology 
is known internationally as “the promising treatment 
method for ICAS” (7).  Therefore, we assume that 
RIC is also applicable to patients with symptomatic 
middle cerebral artery occlusion stroke and is a po-
tential and effective secondary prevention method. 

Perspective

RIC could be supported by the evidence from previ-
ous clinical trials on the efficacy secondary preven-
tion on non-occlusive symptomatic ICAS patients, 
as well as proved cerebral protective effect in other 
types of stroke patients.  RIC-based clinical studies 
have verified its safety and compliance.  However, 

it is needed to verify the validity of RIC through 
clinical trials.  In the future, we will plan to recruit 
patients with symptomatic middle cerebral artery 
occlusion stroke as observation subjects and the 
RIC will be performed on patients twice daily for 
12 months.  Moreover, we will plan to conduct ran-
domized controlled trial to verify the effectiveness 
of secondary prevention through cerebral perfusion 
levels, stroke recurrence, side effects and stroke 
prognosis.  If it is verified by the proposed clinical 
trial, RIC can be widely used as a promising second-
ary prevention strategy for the patients with symp-
tomatic middle cerebral artery occlusion and the 
recurrence of stroke, and may bring them health and 
hope.

Conclusion 

For patients with symptomatic middle cerebral ar-
tery occlusion stroke, RIC may be a potential and ef-
fective secondary prevention method.  The applica-
tion of RIC can improve cerebral perfusion, reduce 
stroke recurrence and improve stroke prognosis.  If 
the above hypothesis can be verified through clinical 
trials, RIC is widely used as a non-invasive and low-
cost adjuvant therapy in patients with symptomatic 
middle cerebral artery occlusion.
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