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Objective : The purpose of this study was to evaluate the impact of time interval between index event and stenting on the 
periprocedural risk of stenting for symptomatic carotid stenosis and to determine the optimal timing of stenting.
Methods : This retrospective study included 491 (322 symptomatic [65.6%] and 169 asymptomatic [34.4%]) patients undergoing 
carotid stenting. The symptomatic patients were categorized into Day 0–3, 4–7, 8–10, 11–14, 15–21, and >21 groups according to the time 
interval between index event and stenting. Periprocedural (≤30 days) risk for clinical (any neurological deterioration) and radiological 
(new infarction on postprocedural diffusion-weighted imaging) events of stenting in each time interval versus asymptomatic stenosis was 
calculated with logistic regression analysis adjusted for confounders, and provided as odds ratio (OR) and 95% confidence interval (CI).
Results : Overall clinical event rate (4.3%) of stenting for symptomatic carotid stenosis was higher than that for asymptomatic 
stenosis (1.2%; OR, 3.979 [95% CI, 1.093–14.489]; p=0.036). Stenting in Day 0–3 (13.2%; OR, 10.997 [95% CI, 2.333–51.826]; p=0.002) 
and Day 4–7 (8.3%; OR, 6.775 [95% CI, 1.382–33.227]; p=0.018) was associated with high risk for clinical events. However, the clinical 
event rates in stenting after 7 days from index event (Day 8–10, 1.8%; Day 11–14, 2.5%; Day 15–21, 0%; Day >21, 2.9%) were not 
different from that in stenting for asymptomatic stenosis. Overall radiological event rate (55.6%) in symptomatic stenosis was also 
higher than that in asymptomatic stenosis (35.5%; OR, 2.274 [95% CI, 1.553–3.352]; p<0.001). The high risk for radiological events 
was maintained in all time intervals (Day 0–3 : 55.3%; OR, 2.224 [95% CI, 1.103–4.627]; p=0.026; Day 4–7 : 58.3%; OR, 2.543 [95% CI, 
1.329–4.949]; p=0.005; Day 8–10 : 53.6%; OR, 2.096 [95% CI, 1.138–3.889]; p=0.018; Day 11–14 : 57.5%; OR, 2.458 [95% CI, 1.225–5.021]; 
p=0.012; Day 15–21 : 55.6%; OR, 2.271 [95% CI, 1.099–4.764]; p=0.028; Day >21 : 54.8%; OR, 2.203 [95% CI, 1.342–3.641]; p=0.002).
Conclusion : This study showed that as stenting was delayed, the periprocedural risk for clinical events decreased. The clinical 
event risk was high only in stenting within 7 days and comparable with that for asymptomatic stenosis in stenting after 7 days from 
index event, although the radiological event risk was not affected by stenting timing. Therefore, our results suggest that delayed 
stenting after 7 days from symptom onset is a safe strategy for symptomatic stenosis. 
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INTRODUCTION

There is increasing evidence that carotid revascularization 

for symptomatic carotid stenosis confers maximum benefit if 

performed within 14 days from symptom onset1,11,16,17). Meta-

analyses, including large randomized studies, showed that 

early stenting in patients with symptomatic carotid stenosis 

had higher periprocedural (within 30 days) stroke and death 

rates than endarterectomy13,14). Based on these results, endar-

terectomy is recommended for patients who need early carotid 

revascularization rather than stenting11,12). In real practice, 

however, stenting is frequently performed for symptomatic 

carotid stenosis according to surgeon’s preference or institu-

tional policy. Guidelines also accept stenting as an alternative 

to endarterectomy if it has an acceptable rate of periprocedur-

al stroke or death11).

Although the literature shows conflicting data on carotid 

stenting in early period, we found that periprocedural event 

rates gradually decreased as stenting was delayed from symp-

tom onset2,5,6,19-23). Several studies reported periprocedural 

stroke or death rate of 1–4% in delayed stenting after 1 or 2 

weeks from neurological index event6,20-22), which was compa-

rable with that in stenting for asymptomatic stenosis3,15,18). 

Therefore, we assumed that there would be an early period 

with high procedural risk, and if delayed after this period, 

stenting for symptomatic carotid stenosis can be safely per-

formed. The purpose of this study was to analyze the peripro-

cedural event rates of stenting for symptomatic versus asymp-

tomatic carotid stenosis stratified for delay from neurological 

index event to stenting, and to determine the optimal timing 

of stenting.

MATERIALS AND METHODS

Patients
This study was approved by the Institutional Review Board 

of Bundang Jesaeng General Hospital (DMC 2020-04-001). 

The requirement to obtain written informed consent to par-

ticipate in this study was waived. We retrieved basic data on 

patients from a carotid stenting registry obtained in our insti-

tute between January 2000 and February 2020. This study in-

cluded all consecutive patients who underwent stenting for as-

ymptomatic or symptomatic (amaurosis fugax, transient 

ischemic attack [TIA], or ischemic stroke within previous 6 

months) carotid stenosis. We excluded patients with 1) moder-

ate or severe neurological deficit (National Institutes of Health 

Stroke Scale [NIHSS] score >5); 2) tandem occlusion in the in-

tracranial large arteries; 3) large territorial infarction on diffu-

sion-weighted imaging (DWI); 4) non-atherosclerotic stenosis 

including vasculitis or dissection; or 5) poor functional status 

before admission (modified Rankin scale score ≥2). Among 

the 544 patients reviewed, 53 were excluded according to the 

inclusion and exclusion criteria, and 491 were finally enrolled 

in this study.

The guidelines of the Korean Health Insurance Review and 

Assessment Service were followed for selecting patients who 

needed carotid stenting : 1) asymptomatic ≥70% carotid ste-

nosis with apparent perfusion defect (before August 2019, as-

ymptomatic ≥80% carotid stenosis) and 2) symptomatic (on-

set within 6 months) ≥50% carotid stenosis (before August 

2019, symptomatic ≥70% or 50–69% carotid stenosis with 

high surgical risk or special conditions including ulcerative 

plaque or restenosis after endarterectomy).

Carotid stenting procedure
Dual antiplatelet and high-dose statin therapy was adminis-

trated in all patients. According to stenting protocol, daily 

dose of aspirin (100 mg), clopidogrel (75 mg), and atorvastatin 

(40 or 80 mg) were initiated at least 5 days before procedure. 

However, for patients with symptomatic stenosis who were di-

rectly admitted via emergency room, antiplatelet therapy be-

gan with loading dose of aspirin (300 mg) and clopidogrel 

(300 mg).

All stenting procedure was performed under local anesthe-

sia. Transcutaneous temporary cardiac pacing was applied and 

set to capture a heart rate <40 beats/min. Systemic hepariza-

tion was administrated after placement of the femoral sheath 

(target level of activated clotting time, 250–300 seconds). A 

guiding catheter was placed in the common carotid artery. Af-

ter embolic protection device was deployed, balloon angioplas-

ty was performed and then a stent was placed in the stenosis. 

The embolic protection devices were used in all patients and 

included Emboshield NAV6 (Abbott, Chicago, IL, USA), Spider 

FX (Medtronic, Minneapolis, MN, USA), and FilterWire EZ 

(Boston Scientific, Marlborough, MA, USA). Sterling (Boston 

Scientific), Submarine (Medtronic), or Aviator (Cordis, Santa 

Clara, CA, USA) balloon catheter was used for balloon angio-
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plasty. The stents used for the procedure included Wallstent 

(closed-cell type; Boston Scientific), Protégé (open-cell type; 

Medtronic), Acculink (open-cell type; Abbott), Precise (open-

cell type; Cordis), and Cristallo (hybrid type; Medtronic) 

stents. Post ballooning was performed to ensure the residual 

stenosis of <30%. During the procedure, patients were careful-

ly monitored for blood pressure by arterial line, electrocardiog-

raphy, and neurological status, and proper management was 

employed to maintain stable hemodynamic status (systolic blood 

pressure 100–140 mmHg and heart rate 50–100 beats/min). 

After the procedure, the patients were admitted to the intensive 

care unit, and the monitoring was continued.

DWI was obtained within 3 days before and 1 day after the 

procedure. Perfusion-weighted imaging (PWI) was added in 

post magnetic resonance imaging study for the patients who 

had neurological deterioration after the procedure. Dual anti-

platelet therapy was maintained until 1 year, and thereafter 

switched to monotherapy. Dose and component of statin were 

adjusted according to follow-up laboratory and radiological 

findings.

Outcomes
The primary outcome for the measure of periprocedural 

risk was clinical events, which were defined as neurological 

deterioration (an increase of ≥1 point in motor power or an 

increase of ≥2 points in the total NIHSS score caused by 

stroke, hyperperfusion syndrome, intracranial hemorrhage, 

or any procedural complications)4,7-10,24) or any death within 30 

days of carotid stenting. Stroke was defined as TIA or isch-

emic stroke with evidence of new infarction on DWI, which 

resulted in new neurological deficits that occurred in the vas-

cular territory consistent with stented carotid artery. Hyper-

perfusion syndrome was confirmed when neurological deteri-

oration with corresponding findings on PWI occurred after 

stenting without evidence of new infarction on DWI.

Secondary outcome was radiological events, which were de-

fined as the presence of any new embolic lesions on post-pro-

cedure DWI that were not present before stenting. This was 

included as surrogate endpoint for the clinical events in this 

study.

All demographic, clinical, and radiological data of patients 

were collected by review of medical records and imaging stud-

ies stored in PACS system (π View Star; INFINITT Health-

care, Seoul, Korea) in addition to basic data retrieved from our 

carotid stenting registry. The primary and secondary out-

comes were adjudicated by two independent reviewers and 

discrepancies were solved by consensus.

Statistical analysis
The t-test was used for continuous variables, and the chi-

square test or Fisher’s exact test was used for nominal factors 

in comparisons of baseline characteristics between patients 

with symptomatic and asymptomatic carotid stenoses. The 

patients with symptomatic stenosis were categorized into Day 

0–3, 4–7, 8–10, 11–14, 15–21, and >21 groups according to the 

time interval between index event and stenting. In order to 

calculate the adjusted odds ratio (OR) and 95% confidence in-

terval (CI) for the periprocedural risk of stenting in each time 

interval versus asymptomatic carotid stenosis, the primary 

and secondary outcomes were compared with binary logistic 

regression analysis, adjusted for confounders. Factors showing 

a baseline group difference at a p-value <0.2 with clinical rele-

vance were included as fixed effect in the logistic model, in 

addition to traditional risk factors for periprocedural events in 

carotid intervention, such as age, initial stenosis, ulceration in 

the lesion, stent type, and post-ballooning. The year of stent-

ing and surgeon were also included in the model as random 

effects to account for their confounding and clustering effects. 

As exploratory analysis, the probability of the primary and 

secondary outcomes at specific stenting timing in patients 

with symptomatic carotid stenosis was estimated with logistic 

regression model including time interval as a continuous vari-

able. The penalized likelihood estimation method was used in 

logistic regression which needed to deal with rare events.

Period with high periprocedural risk was determined as the 

time interval where 95% CI of the estimated risk for the pri-

mary outcome was over reference level. Because the principal 

analysis in this study was the primary outcome comparison, 

no adjustment for multiplicity was considered in the second-

ary outcome comparison and exploratory analysis. Statistical 

analyses were conducted using SAS Studio (version 3.8; SAS 

Institute Inc., Cary, NC, USA). Statistical significance was ac-

cepted for p-value <0.05.

RESULTS

Baseline characteristics of 491 patients including 322 
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(65.6%) with symptomatic carotid stenosis are summarized in 

Table 1. Age (p=0.046) and current smoker (p=0.001) were 

lower and more frequent in the patients with symptomatic ca-

rotid stenosis than those with asymptomatic stenosis. In labo-

ratory data, hemoglobin (p=0.007), hematocrit (p=0.007), and 

platelet count (p=0.002) were higher in patients with symptom-

Symptomatic 
(n=322, 
65.6%)

Asymptomatic 
(n=169, 
34.4%)

p-value

Male 256 (79.5) 141 (83.4) 0.335

Age (years) 70.2±8.9 71.8±7.9 0.046

Symptom type

TIA 45 (14.0) 0 (0.0) –

Infarction 277 (86.0) 0 (0.0)

Past history

Hypertension 194 (60.3) 109 (64.5) 0.380

Diabetes mellitus 124 (38.5) 60 (35.5) 0.556

Coronary heart disease 72 (22.4) 40 (23.7) 0.736

Atrial fibrillation 21 (6.5) 8 (4.7) 0.547

Ischemic stroke 66 (20.5) 32 (18.9) 0.723

Hemorrhagic stroke 25 (7.8) 18 (10.7) 0.314

Smoking

Current 98 (30.4) 28 (16.6) 0.001

Former 108 (33.6) 57 (33.7)

Never 116 (36.0) 84 (49.7)

Medication before 
admission

Antiplatelet drugs 92 (28.6) 55 (32.5) 0.407

Anticoagulants 21 (6.5) 7 (4.1) 0.314

Statin 61 (18.9) 40 (23.7) 0.240

Laboratory data

Hemoglobin (g/dL) 13.0±1.8 12.6±1.9 0.007

Hematocrit, (%) 39.8±12.3 37.1±5.7 0.007

Platelet (×103/µL) 226.0±57.8 209.5±54.4 0.002

Prothrombin time (INR) 1.06±0.13 1.08±0.18 0.202

Partial thromboplatin 
time (seconds)

34.4±12.9 33.4±9.6 0.350

Glucose (mg/dL) 122.3±37.4 126.0±41.6 0.278

Total cholesterol (mg/dL) 159.1±36.9 156.9±41.4 0.722

Triglyceride (mg/dL) 124.8±57.1 129.7±83.2 0.381

Low-density lipoprotein 
(mg/dL)

94.6±31.4 91.4±35.3 0.209

High-density lipoprotein 
(mg/dL)

46.4±19.9 48.3±13.8 0.512

Symptomatic 
(n=322, 
65.6%)

Asymptomatic 
(n=169, 
34.4%)

p-value

Procedural data

Lesion side

Left 171 (53.1) 100 (59.2) 0.215

Right 151 (46.9) 69 (40.8)

Initial stenosis* (%) 78.6±12.1 79.2±12.1 0.611

Ulceration in the lesion 193 (59.9) 92 (54.4) 0.249

Aortic arch type

Type I 97 (30.1) 49 (29.0) 0.358

Type II 104 (32.3) 65 (38.5)

Type III 121 (37.6) 55 (52.5)

Aortic arch atheroma 203 (63.0) 104 (61.5) 0.769

Aortic arch ulceration 75 (23.3) 34 (20.1) 0.493

Embolic protection 
device

Emboshield 92 (28.6) 40 (23.7) 0.430

FilterWire 18 (5.6) 8 (4.7)

Spider 212 (65.8) 121 (71.6)

Balloon diameter (mm) 4.1±0.6 4.2±0.6 0.036

3 mm 29 (9.0) 12 (7.1) 0.094

4 mm 299 (71.1) 109 (64.5)

5–6 mm 64 (19.9) 48 (28.4)

Stent type

Closed-cell 16 (5.0) 20 (11.8) 0.006

Open-cell 266 (82.6) 121 (71.6)

Hybrid 40 (12.4) 28 (16.6)

Post-ballooning 120 (37.3) 67 (39.6) 0.626

Residual stenosis* 
(mm)

16.9±10.6 14.2±11.1 0.009

Values are presented as mean±standard deviation or number (%). 
*Stenosis was measured using the North American Symptomatic Carotid 
Endarterectomy Trial (NASCET) method. TIA : transient ischemic attack

Table 1. Baseline characteristics of patients with symptomatic and 
asymptomatic carotid stenoses

Table 1. Continued
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atic stenosis. In procedural data, balloon diameter (p=0.036), 

stent type (p=0.006), and residual stenosis (p=0.009) showed 

significant group difference. Therefore, theses variables were 

added as covariates in the outcome analysis.

Clinical events developed in 16 (3.3%; 14 [2.9%] in symp-

tomatic and two [0.4%] in asymptomatic) patients within 1 

month of carotid stenting, and presented with stroke in 14 

(2.9%) and hyperperfusion syndrome in two (0.4%). Neither 

intracranial hemorrhage nor mortality was observed. At 1 

month after stenting, all patients with clinical event showed 

full recovery or improvement compared with initial neurolog-

ical status at admission. The radiological events were observed 

in 239 (48.7%; 179 [36.5%] in symptomatic and 60 [12.2%] in 

asymptomatic) cases on DWI obtained after procedure.

The overall clinical event rate of stenting for symptomatic 

carotid stenosis (14/322 [4.3%]) was significantly higher than 

that for asymptomatic stenosis (2/169 [1.2%]; OR, 3.979 [95% 

CI, 1.093–14.489]; p=0.036; Table 2). In particular, stenting in 

Day 0–3 (5/38 [13.2%]; OR, 10.997 [95% CI, 2.333–51.826]; 

p=0.002) and Day 4–7 (4/48 [8.3%]; OR, 6.775 [95% CI, 1.382–

33.227]; p=0.018) was associated with high risk for the clinical 

events, compared with stenting for asymptomatic stenosis. 

However, the clinical event rates in stenting after 7 days from 

index event were not different from that in stenting for as-

ymptomatic stenosis (Day 8–10 : 1/56 [1.8%]; OR, 1.811 [95% 

CI, 0.231–14.216]; p=0.572; Day 11–14 : 1/40 [2.5%]; OR, 2.544 

[95% CI, 0.320–20.205]; p=0.377; Day 15–21 : 0/36 [0%]; OR, 

2.831 [95% CI, 0.355–22.583]; p=0.326; Day >21 : 3/104 [2.9%]; 

OR, 2.310 [95% CI, 0.455–12.003]; p=0.319).

Overall radiological event rate was also significantly higher 

in stenting for symptomatic stenosis (179/322 [55.6%]) than 

that for asymptomatic stenosis (60/169 [35.5%]; OR, 2.274 

[95% CI, 1.553–3.352]; p<0.001). Even when this comparison 

was stratified by given time intervals, the high risk of radio-

logical events in stenting for symptomatic stenosis was main-

tained (Day 0–3 : 21/38 [55.3%]; OR, 2.224 [95% CI, 1.103–

4.627]; p=0.026; Day 4–7 : 28/48 [58.3%]; OR, 2.543 [95% CI, 

1.329–4.949]; p=0.005; Day 8–10 : 30/56 [53.6%]; OR, 2.096 

[95% CI, 1.138–3.889]; p=0.018; Day 11–14 : 23/40 [57.5%]; OR, 

2.458 [95% CI, 1.225–5.021]; p=0.012; Day 15–21 : 20/36 

Table 2. Primary and secondary outcomes

Event Odds ratio* 95% confidence interval p-value

Clinical event

Asymptomatic 2/169 (1.2) Reference

Symptomatic 14/322 (4.3) 3.979 1.093–14.489 0.036

Day 0–3 5/38 (13.2) 10.997 2.333–51.826 0.002

Day 4–7 4/48 (8.3) 6.775 1.382–33.227 0.018

Day 8–10 1/56 (1.8) 1.811 0.231–14.216 0.572

Day 11–14 1/40 (2.5) 2.544 0.320–20.205 0.377

Day 15–21 0/36 (0.0) 2.831 0.355–22.583 0.326

Day >21 3/104 (2.9) 2.31 0.455–12.003 0.319

Radiological event

Asymptomatic 60/169 (35.5) Reference

Symptomatic 179/322 (55.6) 2.274 1.553–3.352 <0.001

Day 0–3 21/38 (55.3) 2.244 1.103–4.627 0.026

Day 4–7 28/48 (58.3) 2.543 1.329–4.949 0.005

Day 8–10 30/56 (53.6) 2.096 1.138–3.889 0.018

Day 11–14 23/40 (57.5) 2.458 1.225–5.021 0.012

Day 15–21 20/36 (55.6) 2.271 1.099–4.764 0.028

Day >21 57/104 (54.8) 2.203 1.342–3.641 0.002

*Each outcome comparison was adjusted for age, smoking status, hemoglobin, platelet count, initial and residual stenoses, ulceration in the lesion, 
balloon diameter, stent type, year of stenting, and surgeon



  Stenting in Symptomatic Carotid Stenosis | Han W, et al.

603J Korean Neurosurg Soc 63 (5) : 598-606

[55.6%]; OR, 2.271 [95% CI, 1.099–4.764]; p=0.028; Day >21 : 

57/104 [54.8%]; OR, 2.203 [95% CI, 1.342–3.641]; p=0.002).

Fig. 1 showed the estimated OR curves. As the time interval 

between index event and stenting increased, the OR for clini-

cal events gradually decreased. Therefore, its 95% CI was 

found to be over the reference line (OR, 1) only in Day 0–3 

and 4–7. However, the OR for radiological events showed little 

time-course change, and the lower margin of 95% CI of OR 

for radiological events was over the reference line in all time 

interval groups. The probabilities of clinical and radiological 

events were estimated with logistic regression analysis, and 

these curves are shown in Fig. 2. When the overall probability 

of given events in stenting for symptomatic stenosis was se-

lected as reference, the lower margin of 95% CI of probability 

for clinical event was found to exceed the reference line (over-

all probability of clinical events, 0.043 [log-odds, -3.109]) only 

within 7 days from index event (probability at Day 7, 0.063 

[95% CI, 0.042–0.093]). The reference line for radiological 

events (0.556 [log-odds, 0.225]) was within 95% CI of proba-

bility through all time periods.

DISCUSSION

This study showed that the clinical event risk of stenting for 

symptomatic versus asymptomatic carotid stenosis decreased 

as stenting was delayed. The clinical event rate in symptomatic 

stenosis was found to be high only within 7 days from index 

Fig. 2. Estimated probability curves with 95% confidence interval for the clinical (A) and radiological (B) events in stenting for symptomatic carotid 
stenosis. References (dotted line) indicates the overall probability of given events (0.043 for clinical and 0.556 for radiological events).
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event, and not different from that in asymptomatic stenosis 

thereafter. However, the new embolic infarction frequently 

developed in stenting for symptomatic stenosis, and the radio-

logical event risk of stenting for symptomatic versus asymp-

tomatic stenosis was not affected by time interval between in-

dex event and stenting.

Carotid stenting for symptomatic stenosis has a high rate of 

periprocedural stroke or death, which was reported to be up 

to 26.1%2,5,6,19-23). However, our literature review found that the 

periprocedural risk decreased in delayed stenting6,20-22), which 

supports our finding. In real practice, because carotid stenosis 

with moderate or severe neurological symptoms is treated by 

urgent endovascular treatment within 8 hours of symptom 

onset according to acute stroke protocol, delayed stenting is 

usually applied for patients with mild symptoms. Considering 

the current practice, we included only patients with TIA or 

mild symptoms (NIHSS score ≤5) in this analysis, when plan-

ning the present study. In a similar manner, when we limited 

our literature review to studies in which a majority of partici-

pants were patients with TIA or mild neurological symptoms, 

the reported rate of periprocedural event in the delayed stent-

ing decreased further to about 2% (0.8–4.7), which was not 

high compared with that in large randomized trials for stent-

ing for asymptomatic stenosis3,15,18). Therefore, the results in 

our study and literature review suggest that stenting for symp-

tomatic carotid stenosis can have periprocedural risk compa-

rable with asymptomatic stenosis when it is performed in de-

layed fashion in patients with TIA or mid neurological 

symptoms.

The present study showed that early stenting within 7 days 

from index event was associated with high clinical event risk 

compared with stenting for asymptomatic stenosis. Addition-

ally, the estimated probability of clinical events in early stent-

ing was also found to be higher than its overall probability. 

Similar to our study, a national-wide cohort study that evalu-

ated the periprocedural risk for stroke and death in stenting 

for symptomatic carotid stenosis stratified by time interval 

between index event and stenting showed higher stroke or 

death risk in early stenting within 7 days than overall event 

risk in symptomatic stenosis6). In theory, the high clinical 

event risk in early stenting can be explained by high vulnera-

bility of plaque and limited time to achieve full effect of anti-

platelet and statin therapy. Therefore, based on the currently 

available data, if stenting is chosen as treatment option for 

symptomatic carotid stenosis, we recommend that stenting 

needs to be delayed to 7 days from symptom onset.

Radiological events that indicate new embolic infarction 

following stenting were included as surrogate endpoints for 

the clinical events in this study. We found that radiological 

events occurred more frequently in stenting for symptomatic 

carotid stenosis, and its risk did not decrease even when stent-

ing was delayed. These findings indicate that plaque in symp-

tomatic stenosis is vulnerable to procedure and not easily re-

solved with time. However, we did not find any clinical impact 

of radiological events on prognosis in the periprocedural peri-

od. Therefore, future research needs to evaluate the long-term 

effect of radiological events.

The present study is limited by its retrospective nature, and 

biases for deciding stenting timing. Second, data were based 

on medical records and images. Thus, several important piec-

es of information could be omitted. In particular, mild clinical 

events that occurred between discharge and 1-month outpa-

tient follow-up could not be recorded. Therefore, the event 

rate may have been underestimated. Third, this study included 

the overall number of patients sufficient for usual risk analy-

sis, but because the patients were divided into several groups 

according to time interval, the small number of patients in 

each time interval group led to wide 95% CI. Finally, carotid 

stenting in this study was performed by several surgeons over 

a period of 20 years. Although we included these factors as 

random effects in the outcome analysis to account for this is-

sue statistically, it is apparent that this issue could not be per-

fectly solved.

CONCLUSION

Stenting in patients with symptomatic carotid stenosis 

yielded high rates of periprocedural clinical and radiological 

events, but the clinical event risk gradually decreased as stent-

ing was delayed. This study including patients with mild neu-

rological symptoms showed that the clinical event risk was 

high only in stenting within 7 days, and comparable with that 

for asymptomatic patients in stenting after 7 days from index 

event. Therefore, our results suggest that delayed carotid stent-

ing after 7 days from symptom onset is a safe strategy for pa-

tients with mild symptoms.
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