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Case Report
Impact of stent implantation on cognitive function  
of patient with middle cerebral artery  
stenosis: one case analysis
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Abstract: This study reported the treatment process of a case of middle cerebral artery (MCA) stenosis patient with 
cognitive impairment, aiming to investigate the impact of stent implantation on the postoperative cognitive func-
tion of the patient with MCA stenosis. A MCA stenosis patient received stent implantation and was further treated 
by low molecular heparin, clopidogrel, and aspirin postoperatively. No new infarction focus was found by MR+DWI 
after surgery. The patient discharged on the 3rd day after operation and kept on antithrombotic therapy. The cogni-
tive function was improved after 1 month. Stent implantation is safe and efficient to MCA stenosis patient, while its 
long-term effect still needs further verification. Cognitive function was improved after encephalic blood reperfusion.
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Introduction

Stroke is one of the major causes of death and 
disability in the world [1]. Middle cerebral artery 
(MCA) plays an important role in primary ath-
erosclerotic especially in Asian [2]. Atheroscle- 
rosis of the MCA may cause stenosis, plaque 
shedding, and chronic occlusion, which may 
lead to severe complications and predicts a 
poor prognosis, including cognitive disorder. 
Symptomatic MCA stenosis is a general cause 
of ischemic stroke. 

Atherosclerosis appears more commonly in 
intracranial artery instead of extracranial artery 
from melanoderm and Asian Compared with 
Caucasian [3]. At present, except positive drug 
therapy, interventional therapy became one of 
the important methods for intracranial artery 
stenosis. Several studies have reported the 
safety and effectiveness of interventional ther-
apy [4]. The application of interventional thera-
py in symptomatic MCA M1 segment stenosis 
shows high risk. This study reported a related 
case to discuss the treatment. 

Case presentation

Clinical information

A 44-year-old male suffered from poor left limb 
activity, combined with left side facial paralysis 
and cognitive impairment for 1 day. He received 
brain MRI+DWI examination and was found 
acute cerebral infarction and cerebral hemor-
rhage in right frontal, temporal, insular lobes 
(Figure 1). The facial paralysis and poor limb 
activity were alleviated after treated by anti-
platelet, plaque stabilization, and neurotrophy. 
Next, the patient reviewed brain MRI after 3 
months and was showed no new infarction 
(Figure 2). Neck CTA exhibited that R-MCA 
severe stenosis (90%) (Figure 3). The patient 
showed no history of diabetes, hypertension, or 
heart disease. Physical examination demon-
strated clear consciousness, calculation power 
and memory deterioration, symmetric nasola-
bial groove, myodynamia at degree 5-, finger-to-
nose test and rombergism (+). MMSE scale 
evaluation was 25 points. TCCD indicated 
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Figure 1. Cerebral MRI examination (A. T1; B. DWI).
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Figure 2. Cerebral MRI examination review (A. T1; B. DWI).

R-MCA stenosis at middle to severe degree. 
Velocity of blood flow was 218 cm/s. Brain CT 
suggested old cerebral infarction in right fron-
tal, temporal, insular lobes (Figure 4). Brain 
CTP presented MTT time extension in cortex of 
right temporal and frontal lobes. Blood routine, 
biochemistry, and coagulation were normal. 
The blood pressure was 110/80 mmHg.

Treatment

The patient received 0.1 g aspirin, 75 mg clopi-
dogrel, and 20 mg Lipitor for three days before 
MCA stent implantation. For MCA stent implan-

tation, the patient was treated by general anes-
thesia. Then the 6F arterial catheter was put 
into the right femoral artery by Seldinger tech-
nique to make the whole body heparinization. 
Radiography verified the severe stenosis in 
right MCA. Echelon microtubule was put th- 
rough the stenosis part in M1 segment assist-
ed by PILOT 150 microguide wire. Next, the 
microguide wire was placed in M3 segment of 
MCA and the microtubule was removed. Ga- 
teway saccule at 2.5 × 9 mm was sent to the 
stenosis part along the microguide wire and 
expanded at 6 atm. After removing the saccule, 
radiography showed stenosis improvement. 
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Figure 3. Cerebrovascular CTA.

Next, the Wingspn auto-expansion stent at 3.0 
× 9 mm was sent to the stenosis part and con-
firmed by radiography. Reexamination demon-
strated that stenosis in M1 segment was sig-
nificantly improved and the distal blood supply 
was better (Figure 5). At last, the guide wire and 
catheter were withdrawn, and the puncture site 
was closed by arterial closure. Intraoperative 
blood pressure was maintained at 110/70 mm. 
After operation, the myodynamia was degree 5 
on right side and 5- on left side. The muscular 
tension was normal. The patient received low 
molecular heparin subcutaneous injection 
q12h for two days, clopidogrel, aspirin, and 
urapidil to keep the blood pressure at 100-
120/60-80 mmHg.

Outcomes

Brain CTP reexamination showed the MTT in 
the cortex of right temporal and frontal lobes 
was obviously improved compared with preop-
eration (Figure 6). TCCD revealed the blood flow 
was unobstructed after stent implantation 
(mild stenosis), and the velocity was 103 cm/s. 
Cerebral MR+DWI suggested the old cerebral 
infarction in right frontal, temporal, insular 
lobes (Figure 7). Physical examination demon-
strated clear consciousness, calculation power 
and memory deterioration, symmetric nasola-
bial groove, myodynamia at degree 5-, finger-to-
nose test and rombergism (+). One-month fol-
low-up exhibited the memory and calculation 
power was markedly improved, and the MMSE 
score was 30 points. 

Discussion

Intracranial atherosclerotic stenosis is one of 
the main causes of acute stroke or transient 
ischemic attack (TIA) [5]. In North America, the 
incidence of cerebral apoplexy caused by intra-
cranial atherosclerosis was 8-10%. However, it 
was 30-50% in Asia [6]. Stroke caused by intra-
cranial artery stenosis is featured as high inci-
dence rate and recurrence rate, especially in 
patients with severe stenosis suffered from TIA 
or stroke.

At present, there are three main treatment 
methods for intracranial artery stenosis, includ-
ing drug therapy, surgery, and endovascular 
interventional treatment. Warfarin and aspirin 
in the treatment of symptomatic intracranial 
arterial stenosis (WASID) study showed the 
one-year recurrence rate of severe intracranial 
arterial stenosis induced TIA and cerebral apo-
plexy were 14% and 23%, respectively. The 
SSYLVIA study demonstrated that the resteno-
sis rate of ≥50% was 32.4% at 6 months [7]. 
Severe intracranial arterial stenosis (70-90%) 
patients suffered from new clinical symptom 
can benefit from endovascular treatment. As 
the restenosis is associated with the angle of 
the lesion, we did not observe restenosis in this 
case. 

Wingspan stent is the only stent approved to  
be used in intracranial arterial stenosis. It is 
generally agreed to show a good efficacy and 
safety in the short term after operation [8]. 
Stenting and intensive medical prevention of 
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Figure 4. Brain CT.
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Figure 5. Right MCA stent implantation (A. Preoperative 3D image; B. Preoperative radiography; C. Postoperative 
radiography).

Figure 6. Brain CTP (A. Pre-operation; B. Post-operation).
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recurrent stroke in intracranial arterial stenosis 
(SAMMPRIS) suggested that the efficacy of 
intensive medical group was better than that of 
stent group [9]. At present, the long-term fol-
low-up of SAMMPRIS trial still supported the 
abovementioned results [10], which leading to 
wide spread controversy. Recently, a single-
central prospective study in China adopted 
100 cases of symptomatic severe intracranial 
arterial stenosis to perform Wingspan stent 
implantation. It selected WASID study as con-
trol and affirmed the effect of Winspan stent, 
while considered that the random study 
between drugs and stent should be applied 
[11]. We adopted several small-scale multi-
center studies to investigate the role of 
Wingspan stent system in symptomatic intra-
cranial atherosclerotic stenosis and also veri-
fied its efficacy and safety [12]. Thus, we 
thought there are several defects of experi-
mental design to cause the high complication 
rate in endovascular treatment from SAMMPRIS 
study, such as the time window of patients 
enrolling and the inclusion criteria. Moreover, 
since single-center patient selection can repre-
sent the complication rate of Wingspan stent 
system [13], a multi-center CASSISS study was 
performed to explore the safety and efficacy of 
Wingspan stent, such as death, vascular 
events, and hemorrhagic events. Vessel tortu-
osity will enhance the technical difficulty and 
increase the risks. Some researchers revealed 
that the stent could not arrive at the suitable 
position due to the tortuous artery pathway 
[14]. In this case, we selected microguide wire 
to assist the precise positioning of the stent. 
This method not only reduced the bumped tuni-
ca intimae, but also shortened the procedure 
time. 

After intracranial arterial stenosis, the changes 
of cerebral hemodynamics could be divided 
into two stages. In stage 1 as compensatory 
period, the chronic stenosis of vascular diame-
ter decreases blood supply of brain tissue. 
Moreover, it expanded the distal blood vessel 
to maintain normal cerebral blood flow though 
the feedback regulation of neuroendocrine. In 
stage 2 as decompensation period, the perfu-
sion pressure further reduces that exceeds the 
threshold of cerebrovascular self-correcting, 

leading to the reduction of cerebral blood flow 
and eventually hypoperfusion. Long-term cere-
bral hypoperfusion may result in nerve cells 
energy metabolism disorder, which could im- 
pair cognitive function to different degrees 
[15]. We observed the patient cognitive func-
tion improved at one month after stent implan-
tation, which was similar with pervious report 
[16]. As brain perfusion pressure elevation was 
the most direct changes after stent implanta-
tion, we speculated that perfusion pressure 
insufficiency may be one of the causes of vas-
cular cognitive disorder. It was also reported 
that the cognitive function was impaired in 
severe carotid arterial stenosis patients treat-
ed by stent implantation [17]. Therefore, perfu-
sion pressure insufficiency may be only a start-
ing factor, while its specific mechanism in 
affecting cognitive function is still unclear. 
There is still lack of large-scale trial to investi-
gate the occurrence rate of cognitive disorder 
in patients suffered from MCA stenosis. More 
in-depth exploration is needed to further clarify 
the impact of stent implantation on cognitive 
function of patients with MCA stenosis. 
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