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Abstract
Objective: To clinical curative effect of evaluate the endovascular stenting for the treatment of carotid
artery dissection.

Methods: A retrospective analysis of multiple hospital in Chongqing during May 2013 to May 2018 of 53
cases of extracranial NIHSS score of 1 or more clinical data of patients with carotid artery dissection,
follow-up the  NIHSS and mRS score evaluation of the safety and effectiveness.

Results: The surgical patients with postoperative march mRS compared with preoperative mRS score,
score difference was statistically signi�cant; Surgical and non-surgical patient’s long-term follow-up mRS
score had signi�cant differences.

Conclusion:  The results showed that intravascular extracranial carotid stenting treatment is effective and
safe in selected patients with acute ischemic stroke, associated with carotid artery dissection.

1 Introduction
Carotid artery dissection (CAD) is an important cause of stroke in younger patients and results from a
tear in the intimal layer of the artery leading to stenosis or dissecting aneurysm or both. The annual
incidence of CAD in epidemiological statistics abroad ranged from 2.6 to 5/100,000 but a common cause
of young stroke [1-4]  .Risk factors reported include genetic susceptibility, minor trauma, migraine,
pregnancy and postpartum, past infection or in�ammation, connective tissue disease, asphyxia, and
hypertension [1]. The clinical manifestations of CAD vary, including asymptomatic, mild neurological
de�cits and symptoms of medullary ischemia leading to respiratory depression[4]. Although
antithrombotic agents have been used as �rst-line therapy and have been generally considered su�cient
for the treatment of Carotid artery dissections[5]. However, stroke patients with large artery occlusion
because of carotid artery dissection may have poorer prognosis even if treated with intravenous
thrombolysis[6-10]. More aggressive and more e�cacious treatments may be needed in these
patients. Surgical treatment of cervical dissecting artery includes endovascular stenting,
endovascular thrombectomy, excision of diseased artery, intravenous vascular replacement,
etc[11]. Endovascular therapy using stent reconstruction has been utilized as a safe and effective option
for certain circumstances[12-16]. However, there are no large samples of randomized and controlled trials
to evaluate the e�cacy and safety of stent implantation. In recent years, some small sample clinical
studies have found that endovascular stenting is effective and safe in reducing the recurrence of stroke,
and it has become the fundamental method for the treatment of extracranial Carotid artery dissection. In
this study,we sought to review our experience and report immediate and long-term outcomes of patients
with symptomatic carotid artery dissection from multiple hospitals were treated using surgical or non-
surgical treatments.

2 Clinical Data And Methods



Page 3/11

2.1 Clinical data

2.1.1 Patient selection
Clinical data was collected from 53 patients with symptomatic carotid artery dissection between January
2013 and June 2018 at the Second A�liated Hospital of Chongqing Medical University, Xinqiao Hospital
A�liated to Army Medical University, Chongqing Three Gorges Central Hospital, and Chongqing Fifth
People's Hospital. Among them, 41 were male and 12 were female. The ratio of males to females was
3.42:1, and the ages ranged from 19 to 67 years. The average age of the operation group was 50.96 ± 8.3
years whereas the average age of the non-operation group was (48.8 ± 12.3) years. All the patients
underwent blood biochemical tests. As a result, some patients underwent autoimmune related tests and
thyroid function-related examinations. All the patients underwent whole brain digital subtraction
angiography before surgery, and some patients performed high-resolution magnetic resonance imaging,
computed tomography angiography (CTA), or cervical vascular ultrasound. Carotid artery dissection was
diagnosed by cerebral angiography, and the location and nature of the lesion were analyzed. Among the
53 patients who participated in the study, 45 had a single extracranial internal carotid artery dissection,
four had bilateral extracranial internal carotid artery dissection, one had intracranial artery dissection, one
had middle cerebral artery dissection, and three had vertebral artery dissection. The main manifestations
of the lesions were post-dissection stenosis in 50 cases and dissecting aneurysm in three cases. Among
them, 24 patients received antithrombotic therapy as decided by the treating physician and could either
include anti-platelet therapy or anticoagulation using warfarin with an INR goal of 2–3. but the effect was
poor (invalid condition or progress). Endovascular stent angioplasty was performed on the operation
group and 29 patients only received anti-platelet therapy or anticoagulation treatment for the non-
operation group. The MRS scores of surgical and non-surgical patients were recorded after three months.

2.1.2 Inclusion criteria
a) Symptomatic carotid artery dissection with lumen stenosis or aneurysm formation (NIH Stroke Scale
score (> 1 point) con�rmed by cerebral angiography (DSA); b) Invalid drug treatment, continued
progression of the disease, or imaging examination indicated aggravation of the lesion (the control group
did not undergo surgical treatment as a non-parallel control group).

2.1.3 Exclusion criteria:
a) Sensitivity to contrast media; b) Intolerance to dual antiplatelet drugs (aspirin and clopidogrel); c)
Hematological diseases or severe bleeding tendency; d) Active bleeding three weeks before the operation
e) Obvious tortuosity or ripple of diseased vessels leading to di�culty in operation; f) Severe cardiac,
pulmonary, and renal diseases; g) Concurrent with other vascular dissections.
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2.2 Method

2.2.1 Antithrombotic regimen
Patients received dual antiplatelet therapy (aspirin 100 mg and clopidogrel 75 mg) daily for at least 5
days. Patients who could not receive dual antiplatelet therapy for that period were loaded with oral aspirin
300 mg and clopidogrel 300 mg on the day of the procedure. Dual antiplatelet therapy was continued for
at least 3 months after the procedure beyond which only a single antiplatelet agent (aspirin 100 mg or
clopidogrel 75 mg daily) was continued.  

2.2.2 Surgical treatment
Procedures were performed with patients under monitored anaesthesia care. Intravenous heparin was
given during the procedure to maintain an activated clotting time between 250 and 300s. A trans-femoral
arterial approach was used, and an 8 French sheath was positioned in the common carotid artery.
Microcatheter access distal to the lesion was obtained in all cases and angiography was performed to
con�rm intraluminal position. The use of distal embolic protection was operator dependent and was used
when the severity of the stenosis did not preclude passage of the protection device, part of patients was
not placed due to the location of the lesion is located in the Carotid siphon or higher. Pre-stent
angioplasty was done in selected cases when it was deemed necessary to improve lumen diameter for
the safe passage of the stent delivery system. Stent implantation was performed per standard protocols.

2.2.3 Image analysis
 All images (CTA/MRA/DSA) were reviewed. The DSA images were analyzed to record the characteristics
of the dissected vessel for the location, degree of stenosis (de�ned by the NASCET Criteria), type of
stenosis (smooth or irregular), presence or absence of intimal �ap, false lumen, presence of thrombus
and/or distal emboli and presence and characteristics of dissecting aneurysm[6-8]. 

2.2.4 Postoperative management
Post the operation, ECG, blood oxygen, and blood pressure were monitored for two days to observe the
pulsation of the lower limb artery[9-12]. The blood pressure was controlled by urapidil or nicardipine for
three days after operation and was 20-30% lower than the baseline blood pressure. Further, the related
symptoms of nervous system were observed. The occurrence of any recurrent stroke, TIA, cardiovascular
event, or death was recorded.

2.2.5 Follow-up time
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The average follow-up time was 21.8 months in the operation group and 17.5 months in the non-
operation group. The second average follow-up time was 34.2 months and 25 months in the non-
operation group[6,8,11].

2.2.6 Clinical outcome analysis
The preoperative and postoperative mRS scores, long-term follow-up mRS scores, and recurrence rates of
stroke (ischemic or hemorrhagic) were recorded in the operation and non-operation groups. The
perioperative complications and the success rate of the operation were counted. According to the NIHSS
score at admission, the patients were divided into < 4 points, > 4 points, and < 10 points subgroups
respectively. 

2.2.7 Statistical analysis
SPSS20.0 software (IBM Corp, Armonk, NY, USA) was used for statistical analysis. The measurement
data were expressed as mean±sd, and the comparison between groups was performed by a one-way
analysis of variance. P<0.05 was set for statistically signi�cant.

3 Results

3.1 Immediate outcomes
Among the 53 cases of CAD, one case was caused by trauma and the rest were spontaneous CAD. The
interval from onset to stent implantation was six to 62 days in the operation group, including 15 cases
within two weeks and nine cases in the next two weeks. A total of 40 stents were implanted in 24
patients. Angiography showed that the blood supply recovered well during and after the operation. The
success rate of the operation was 100%. Four patients had complications, including two patients with
transient bradycardia, one with transient chest pain after symptomatic treatment, and no further progress.
One patient with middle cerebral artery occlusion (dissection in series) had cerebral hemorrhage at the
infarct site the day after the operation, immediately underwent   cerebral hematoma removal and severe
sequelae remained. 

3.2 Long-term outcomes
The follow-up time was six months to �ve years, three patients in the operation group were lost to follow-
up, and two patients in the non-operation group were lost to follow-up. Therefore, the mean follow-up
mRS score of 21 patients in the operation group was 1.05 (± 1.16), which was signi�cantly lower from the
preoperative mRS score 3.50(±1.18), P = 0.03. Among all cases of CAD, 17 patients (71%) in the operation
group and eight patients (28%) in the non-operation group had mRS score of less than two points. The
proportion of patients in the operation group that basically recovered social function was signi�cantly
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higher than that in the non- operation group,P = 0.007. During the follow-up, none of the operation and
non-operation patients had recurrence of TIA, stroke, or death.

4 Discussion
The incidence of stroke caused by the carotid artery dissection is only 2% of the total number of stroke
patients, but it accounts for nearly 5% to 25% of young and middle-aged stroke patients younger than 45
years old, which places a heavy burden on the family of the patients and society[1]. According to some
epidemiological investigations abroad, the average age of the patients is 49.1 years. The average age of
the patients in this study was 49.79 years which is consistent with the literature. The baseline
characteristics of all patients are shown in Table 1. Due to the low incidence of CAD, there is no large
sample randomized controlled trial on CAD. 

Currently, more experimental data refers to the surgical treatment of the carotid stenosis. In this study, 38
stents were implanted in 24 surgical patients in the operation group. The top three stents were Wallstent,
Protage_self-expanding stent, and Apollo ball expanding stent[1-4]. However, EPD placement may
aggravate the vascular intimal injury, resulting in the development of acute thrombosis or dissection.
Therefore, EPD is not necessarily used. Balloon dilatation at the lesion site should be considered
comprehensively according to the location of the lesion, type of dissection, thrombosis, and other factors.
Therefore, balloon dilatation is mainly limited to stent failure or severe stenosis. There were no operative-
related deaths among the 24 patients who underwent CAD surgery in this study. Three patients had
transient bradycardia and chest pain, which were alleviated after symptomatic treatment. The success
rate of surgery was 100%. This was also consistent with other small sample and single-center studies
(see Table 2 for details). One patient with middle cerebral artery occlusion had a cerebral hemorrhage in
the infarcted area on the second day after the operation. The imaging results were analyzed considering
the large area of cerebral embolism before the operation, which led to the transformation of the cerebral
hemorrhage. In the non-operative group, 29 patients underwent DSA, and two patients had femoral artery
puncture complications, which improved after symptomatic treatment. Three patients in the operation
group and two patients in the non-operation group were unable to reach via the telephone, which resulted
in the loss of a follow-up. The follow-up evaluation of patients' mRS indicated that the improvement of
mRS in the operation group was more evident than that in the non-operation group, suggesting that the
operation was effective and helpful for patients to recover their social function. Consistent with our
research, In a recent systematic review of studies reporting endovascular treatment of carotid dissection
that included 31 published reports, the technical success rate of stenting was 99%, and the procedural
complication rate was 1.3% [17-18]

All CAD patients were divided into four groups according to the NIHSS, and the improvement in the MRS
score of surgical patients with NIHSS scores less than four points was signi�cantly better than that of the
non-surgical group; the difference was statistically signi�cant. The improvement of mRS score of surgical
patients with NIHSS score greater than four points was signi�cantly better than that of the non-surgical
group, and the difference was statistically signi�cant. When the NIHSS score was 4-10 or more than 10
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points, it was observed that there was no signi�cant difference in the improvement of the patients in the
operation group and the non-operation group. It was speculated that poor collateral circulation might lead
to lower lateral cerebral perfusion in patients with dissecting lesions, resulting in higher NIHSS scores and
no signi�cant difference in postoperative recovery and non-operation groups. Patients with lower NIHSS
scores had better collateral circulation and better recovery after surgery. It is suggested that patients with
NIHSS scores less than 10 have more obvious surgical bene�ts. No stroke, cerebral infarction, or death
occurred during follow-up with Arauz and other small sample size analysis results are consistent[1,19-20],
but in a three-month follow-up analysis of 970 CAD patients, the recurrence rates of TIA and strokes were
2.3% and 1.4%, respectively[21]. In this study, there was no TIA or stroke recurrence in the operation and
non-operation groups after follow-up, which may be smaller than the sample size and follow-up time of
the study. Short is related. 

A study of 38 patients with carotid artery dissection (including 14 patients whose onset time was 8
hours) found that all patients had a good prognosis after the stent implantation[22]. 30 patients were
followed up for 90 days with an mRS score of less than two points. The follow-up of the 14 patients
whose onset time was less than 8 hours (acute stage), due to the small sample size of this study and the
insu�cient sample size for subgroup analysis, was not carried out. Based on previous studies on
extracranial carotid artery dissection[22-26] and this study, endovascular stent implantation is safe and
effective in the treatment of CAD. However, most of the current studies are data from a small sample size
and single-center study. Although this is a multi-center study with a small sample size; large-scale, multi-
center, and randomized controlled studies are needed to draw more reliable conclusions.
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  Operation
group

Non-
operation
group

P
value

Case 24 29  

Gender Male/Female 17/7 5/24 0.302

Age, mean (SD) years 50.96±8.37 48.8±12.3 0.474

Hypertension, n (%) 10 42% 9   31% 0.422

Diabetes mellitus, n (%) 3  (13%) 3   (10%) 0.805

Hyperlipidemia, n (%) 6  (25%) 9   (23%) 0.627

History of smoking, n (%) 7  (29%) 15  (52%) 0.097

Alcohol intake n(%) 3  (16%) 12  (41%) 0.020

Lesion vessels (left carotid artery/right carotid artery/vertebral
artery/bilateral carotid artery)

9/9/2/4 15/13/1/0  

NIHSS scores cases

≤4 scores  n

4~10scores n

10scores n

 

9

6

9

 

10

12

7

 

mRS scores

Follow up mRS≤2 n(%)

3.50±1.18

17 70.8%

3.48±1.06

8 29.6%

0.955

0.007
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Tables
Table 1

Baseline Characteristics of the Matched Patients 

 

Table2
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 Comparison of mRS scores between Operation  and non-Operation groups

GROUP Operation group mRS  score
Improvement

Non-Operation group mRS  score
Improvement

P value

NIHSS  scores≤4
scores

1.71 0.33 0.009

NIHSS  scores>4
≤10

3.57 0.91 0.006

NIHSS  scores>10
scores

1.86 1.43 0.361

 

*NIHSS score refers to the NIHSS score at admission

*mRS score improvement: mRS score at admission-mRS score at the end of follow-up
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