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ABSTRACT

BACKGROUND AND PURPOSE: There are very few published data on the patency of carotid stents implanted during thrombectomies
for tandem lesions in the anterior circulation. We aimed to communicate our experience of stenting in the acute setting with systematic
follow-up of stent patency and discuss predictors and clinical repercussions of delayed stent thrombosis.

MATERIALS AND METHODS: We performed a retrospective study of stroke thrombectomies in a single center between January 2009
and April 2018. Patient files were reviewed to extract patient characteristics, procedural details, imaging studies, and clinical information.
Predictors of delayed stent thrombosis and clinical outcome at discharge were analyzed using univariate and multivariate analyses.

RESULTS: We identified 81 patients treated for tandem lesions: 63 (77.7%) atheromas, 17 (20.9%) dissections, and 1 (1.2%) carotid web. TICI
2b–3 recanalization was achieved in 70 (86.4%) cases. Thirty-five patients (43.2%) were independent (mRS score � 2) at discharge. Among
73 patients with intracranial recanalization and patent stents at the end of the procedure, delayed stent thrombosis was observed in 14
(19.1%). Among 59 patients with patent stents, 44 had further imaging controls (median, 105 days; range, 2–2407 days) and 1 (1.6%) had 50%
in-stent stenosis with no retreatment. Stent occlusion rates were 11/39 (28.2%) for periprocedural aspirin treatment versus 3/34 (8.8%) for
aspirin and clopidogrel (P � .04). Delayed stent thrombosis was independently associated with higher admission NIHSS scores (OR, 1.1; 95%
CI, 1.01–1.28), diabetes (OR, 6.07; 95% CI, 1.2–30.6), and the presence of in-stent thrombus on the final angiographic run (OR, 6.2; 95% CI,
1.4 –27.97). Delayed stent thrombosis (OR, 19.78; 95% CI, 2.78 –296.83), higher admission NIHSS scores (OR, 1.27, 95% CI, 1.12–1.51), and
symptomatic hemorrhagic transformation (OR, 23.65; 95% CI, 1.85–3478.94) were independent predictors of unfavorable clinical outcome
at discharge.

CONCLUSIONS: We observed a non-negligible rate of delayed stent thrombosis with significant negative impact on clinical outcome.
Future studies should systematically measure and report stent patency rates.

In around 15% of endovascular procedures for anterior circula-

tion stroke,1 there is a tight stenosis or occlusion of the cervical

carotid artery in addition to the intracranial arterial occlusion.

The optimal endovascular management of tandem intra- and ex-

tracranial lesions remains subject to debate. The landmark

thrombectomy trials either included relatively small numbers of

tandem lesions2-4 or completely excluded them.5,6 Available data

mostly consist of retrospective case series published in recent

years.7

Regardless of technical variations, most groups communicate

high recanalization rates with a favorable safety profile for stent-

ing of the extracranial carotid artery.7 However, there are very few

data available regarding patency rates for the implanted carotid

stents and the impact of stent thrombosis on clinical outcome.

Our aim was to communicate our single-center experience in

endovascular management of consecutive cases of tandem lesions

with systematic follow-up of stent patency and to discuss predic-

tors and clinical repercussions of stent thrombosis.

MATERIALS AND METHODS
We conducted a retrospective analysis of our prospective data

base of acute stroke endovascular procedures between January 1,

2009, and April 1, 2018, using the following inclusion criterion:

association of extracranial internal carotid artery occlusion or ste-

nosis of �70% using the NASCET criteria and an intracranial
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arterial occlusion in the anterior circulation. Endovascular treat-

ments for complications of surgical carotid endarterectomy were

excluded. Images stored on the PACS and radiology reports were

reviewed to extract technical details of the endovascular procedure,

as well as postprocedural imaging. Patient files were reviewed to ex-

tract patient demographics, comorbidities, complications, clinical

status at discharge, and clinical follow-up information. The study was

approved by the Strasbourg University Hospital’s ethics review

board. Due to the retrospective nature of the study, the board waived

the need for signed informed consent.

Patient Selection and Preprocedural Imaging
Patients with acute stroke were selected for endovascular proce-

dures using MR imaging, except in case of extreme agitation or

absolute contraindications. Patients with favorable profiles for

recanalization were selected using clinicoradiologic mismatch

(discrepancy between the severity of neurologic deficits and the

size of acute ischemic lesion on the diffusion sequence) as well as

estimation of leptomeningeal collateral status using FLAIR vascu-

lar hyperintensities.8,9 We did not use a specific collateral scoring

system; vascular hyperintensities were evaluated visually and con-

sidered indicative of the presence of ischemic penumbra. Patients

with acute infarction in more than two-thirds of the middle cere-

bral artery territory were generally not considered for treatment.

Wake-up strokes and patients with unclear time of onset were

considered for treatment if last seen well �12 hours before eval-

uation, using the same imaging-selection criteria.

Endovascular Procedure
All procedures were performed with the patient under general

anesthesia. The strategy did not change during the study period

and consisted of an antegrade approach in most cases: stent place-

ment and angioplasty of the proximal occlusion first before ad-

dressing the intracranial occlusion. Briefly, a 9F balloon-guide

catheter was placed in the distal common carotid artery, and the

proximal occlusion was explored with a microcatheter and a

0.014-inch guidewire. If the occlusion could not be crossed using

the microcatheter, the system was replaced with a long 4F or 5F

vertebral catheter and a 0.035-inch guidewire. After crossing the

occlusion, we performed a distal angiographic run to assess the

distal cervical ICA. Subsequently, a long 0.014-inch guidewire was

advanced into the ICA, and using an exchange maneuver, we

placed a carotid stent (usually Wallstent; Boston Scientific,

Natick, Massachusetts) covering the lesion and extending to the

common carotid artery. The guiding catheter was then advanced

inside the stent, and postdilation of the stenosis was performed if

needed by means of a 6 � 20 mm monorail angioplasty balloon

under proximal flow arrest using the balloon of the guiding cath-

eter. The angioplasty balloon was then deflated and removed; the

stagnating column of blood was aspirated using a 50-mL syringe

before deflation of the balloon-guide catheter. Subsequently, the

distal occlusion was treated using a stent retriever, aspiration, or a

combination of both methods.

Depending on operator preferences, a minority of cases

(mostly carotid dissections) were performed using a retrograde

approach. A distal-access catheter or large-bore aspiration cathe-

ter was advanced across the proximal lesion, and the distal occlu-

sion was treated by aspiration or a combination of a stent retriever

and distal aspiration. Subsequently, the proximal occlusion was

treated with the method previously described, using a long 0.014-

inch guidewire advanced through the distal-access catheter.

The antiplatelet and procedural anticoagulation regimen var-

ied across the study period. In the early experience, before carotid

stent placement, we administered loading doses of clopidogrel,

300 mg (nasogastric tube), and aspirin, 250 mg (IV); and between

2500 and 4000 U of heparin (IV). Due to an increased rate of

hemorrhagic complications, since October 2011, heparin admin-

istration was discontinued and the regimen was reduced to IV

aspirin (250 mg) with or without a loading dose of clopidogrel

(300 mg), depending on operator preferences and case-by-case

discussion (estimation of hemorrhagic-transformation risk de-

pending on the size of the acute ischemic lesion and concomitant

treatment with IV thrombolysis). If the stent was patent after 24

hours and in the absence of sizeable hemorrhagic transformation,

clopidogrel, 75 mg/day, was continued for 3 months in addition

to life-long aspirin, 75 mg/day. None of the cases were treated

with glycoprotein IIb/IIIa inhibitors.

Postprocedural Imaging and Clinical Follow-Up
All patients underwent cerebral CT 24 hours postprocedure.

Hemorrhagic transformation was evaluated using the European Co-

operative Acute Stroke Study criteria.10 In addition, for patients with

carotid stents, cervical and transcranial Doppler sonography was per-

formed at 24 hours and before discharge to check for stent patency. If

a sonographic examination was not feasible at 24 hours, CT angiog-

raphy of the carotids was performed along with the 24-hour CT

examination.

In addition, whenever possible, patients were recalled for ad-

ditional clinical and carotid sonography examinations between 3

months and 1 year after the initial event.

Evaluation of Delayed Stent Thrombosis
Delayed stent thrombosis was researched in the subgroup of pa-

tients who underwent carotid stent placement, and in whom the

procedure resulted in partial or complete recanalization of the

cervical and intracranial vasculature. The selection procedure is

detailed in Fig 1. Delayed stent thrombosis was defined as carotid

stent occlusion diagnosed on follow-up imaging. Predictors of

stent thrombosis were researched using univariate and multivar-

iate analyses.

FIG 1. Flow diagram of patient selection for stent-patency analysis.
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Clinical Impact of Delayed Stent Thrombosis
To assess whether delayed stent thrombosis had any repercussions

on clinical outcome, we researched predictors of unfavorable

clinical outcome at discharge (mRS score � 2) within the same

subgroup of patients using univariate and multivariate analyses.

Statistical Analysis
Continuous variables were presented as median and range and

compared using the Mann-Whitney U test after assessment of the

normality of the distribution. Categoric variables were presented

as numbers and percentages and compared using the �2 test. To

assess independent predictors of stent thrombosis and clinical

outcome at discharge, we implemented baseline characteristics

associated with a P � .10 in univariate analyses into backward-

stepwise multivariable binary logistic regression models using a

removal criterion of P � .10. A logistic regression model using the

Firth bias reduction method was fitted to handle separation in our

data for the clinical outcome at discharge. Results are presented as

odds ratios with their 95% confidence intervals. Statistical data

were analyzed using GraphPad Prism, Version 6.0 (GraphPad

Software, San Diego, California) and SPSS software, Version 20.0

(IBM, Armonk, New York). The significance level was established

at P � .05.

RESULTS
Patient Characteristics
We identified 81 patients treated for tandem lesions (77.7% ca-

rotid atheromas, 20.9% dissections, and 1 case [1.2%] of a carotid

web). Patient demographics and baseline characteristics are de-

tailed in On-line Table 1. The median age was 63 years, and the

median admission NIHSS score was 14. Initial imaging consisted

of MR imaging in nearly all patients (80/81). Intravenous alte-

plase was administered in 49.3% of cases. The median time from

symptom onset to femoral puncture was 255 minutes. Of note,

19.7% of cases were wake-up strokes or with unclear time of onset

(in these cases, time when last seen well was used instead of symp-

tom onset).

Thrombectomy Procedure and Outcome
Technical details of the thrombectomy procedure as well as clin-

ical and imaging outcomes are detailed in On-line Table 2. A

carotid stent was implanted in 77 (95%) patients, of which 42/77

(54.5%) received periprocedural aspirin (250 mg IV) and 35/77

(45.4%) received aspirin and clopidogrel (300 mg via a nasogas-

tric tube). Most patients (83.9%) were treated using an antegrade

approach. The median procedural time was 80 minutes; intracra-

nial circulation TICI 2b–3 recanalization was achieved in 86.4%

of cases. Symptomatic hemorrhagic transformation occurred in

6.1% of cases. Eight patients (9.8%) died during the initial hospi-

talization. Good clinical outcome (mRS � 2) was observed in

43.2% of patients at discharge. Follow-up was available in 60/81

patients (including deceased patients); after a median interval of

10 months, (range 1–78), 61.6% of patients had mRS � 2.

Delayed Stent Thrombosis
A subgroup of 73 patients had patent carotid stents and partial/

complete intracranial recanalization achieved at the end of the

thrombectomy procedure (see Fig 1 for subgroup selection). Cer-

vical imaging at 24 hours consisted of Doppler sonography for

64/73 patients (87.6%) and CT angiography for 9/73 patients

(12.3%).

Delayed stent thrombosis was observed in 14/73 (19.1%). In

most cases (13/14), thrombosis occurred in the first 24 hours; in 1

patient, the stent thrombosed 5 days after the procedure despite

double-antiplatelet therapy with aspirin and clopidogrel. Testing

of clopidogrel resistance was not performed.

Initially, none of the 14 cases of stent thrombosis were associ-

ated with intracranial re-embolization, and imaging demon-

strated collateral flow to the MCA via the anterior and/or poste-

rior communicating arteries. However, in 5/14 cases (35.7%),

transcranial Doppler detected lower flow velocities in the MCA

compared with the contralateral side, suggestive of insufficient

collateralization. Subsequently, in 1 additional patient (1/14,

7.1%), the MCA reoccluded at 5 days and remained occluded on

further follow-up.

On clinical examination, only 3/14 (21.5%) patients presented

with a clear aggravation of neurologic deficits that could be attrib-

uted to stent occlusion. They all had reduced MCA flow velocities

on transcranial Doppler compared with contralateral side.

Among the 59 patients with patent stents, further imaging

follow-up was available for 44 patients (median, 105 days; range,

2–2407 days). One patient (1.6%) had 50% in-stent stenosis; there

were no retreatments. Among the 14 patients with occluded

stents, further stent patency follow-up was available for 11 cases

(median, 124 days; range, 5–371 days). The stents remained oc-

cluded in all cases.

Stent occlusion rates were significantly higher (P � .04) for

patients who received aspirin alone (11/39, 28.2%) compared

with aspirin and clopidogrel (3/34, 8.8%).

Univariate analysis of predictors for delayed stent thrombosis

is presented in On-line Table 3. In backward stepwise multivari-

able analysis (Table), delayed stent thrombosis was independently

associated with a higher admission NIHSS score (OR per 1-point

increase, 1.1; 95% CI, 1.01–1.28), diabetes (OR, 6.07; 95% CI,

1.2–30.6), and the presence of in-stent thrombus on the final an-

giographic run (OR, 6.2; 95% CI, 1.4 –27.97).

Administration of intravenous thrombolysis before throm-

bectomy was not associated with a significantly reduced rate of

stent thrombosis in univariate or multivariate analyses.

Impact of Stent Thrombosis on Clinical Outcome
Within the same subgroup of 73 patients, 34 (46.5%) had good

clinical outcome at discharge. Among patients with delayed stent

occlusion, only 1 (7.1%) was independent at discharge, compared

with 33 (55.9%) cases with patent stents (P � .001). The distribu-

tion of mRS scores for both groups is detailed in Fig 2. Univariate

analysis of predictors for clinical outcome is presented in On-line

Table 4. In backward stepwise multivariable analysis (Table), de-

layed stent thrombosis (OR, 19.78; 95% CI, 2.78 –296.83), higher

admission NIHSS score (OR per 1-point increase, 1.27; 95% CI,

1.12–1.51), and symptomatic hemorrhagic transformation (OR,

23.65; 95% CI, 1.85–3478.94) were independently associated with

unfavorable clinical outcome at discharge.
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An illustrative case of delayed stent thrombosis from this series

is presented in Fig 3.

DISCUSSION
Our study of endovascular treatment for 81 consecutive patients

with tandem lesions provides the largest single-center series re-

ported in the literature. By performing systematic imaging fol-

low-up of stent patency, we observed a

non-negligible rate of delayed stent

thrombosis with a significant impact on

clinical outcome.

Numerous retrospective case series

of endovascular management for tan-

dem lesions have been published in re-

cent years. The data are synthetized in 2

recently published meta-analyses.7,11

Most articles reported high recanaliza-

tion rates with different technical varia-

tions of the procedure and identified

predictors of successful recanalization

and/or good clinical outcome. Surpris-

ingly, there was very little information

on the outcome of implanted carotid

stents.

In many publications,12-21 there is

no mention of postprocedural stent patency. Other groups com-

municate partial data: Sadeh-Gonik et al11 studied 43 patients;

they reported 1 delayed stent thrombosis of 8 cases with available

imaging follow-up (12.5%). Lockau et al22 performed imaging

controls in 28 of 37 patients; there was delayed stent thrombosis in

6 cases (16.2%) and significant stenosis in another 2 (5.4%). Steg-

lich-Arnholm et al23 controlled stent patency for 3 months in 43

of a total 47 patients; 4 (9%) had occluded stents. Heck et al24

controlled stent patency in 18 of 23 cases and found 1 (5.5%)

delayed stent thrombosis; in 13 patients with follow-up sonogra-

phy ranging from 90 days to 24 months, there were no subsequent

events. In a series of 24 cases, Cohen et al25 reported 4 readmis-

sions for new cerebrovascular (n � 2) or cardiovascular events

(n � 2); the stents were patent in all 4 patients. Stent thrombosis

rates in these articles are lower than the ones observed in our

series, but their data concern only a proportion of the total num-

ber of patients. We have shown, in our series, that in most cases

(11/14, 78.5%), stent thrombosis was not associated with overt

aggravation of neurologic deficits; clinical examination alone there-

fore seems to be insufficient for detection of stent thrombosis. In the

absence of systematic imaging controls of stent patency in the re-

ported series, their real stent thrombosis rates remain unknown.

We identified a single article26 reporting 24-hour imaging fol-

low-up of stent patency for all 77 patients, with only 1 (1.2%)

thrombosed stent. The long-term (30 days or later) in-stent reste-

nosis rate was 2/27 (7.4%) in patients with available follow-up

imaging. Of note, patients in this series received either epifibatide

or double antiplatelet therapy with clopidogrel, 600 mg, and as-

pirin, 325 mg, in addition to systemic heparinization. Hemor-

rhagic transformation occurred in 10.4% of cases.

Several articles discussed intraprocedural stent thrombosis.

Mpotsaris et al27 reported periprocedural in-stent thrombosis in

4/63 (6%) procedures. Rangel-Castilla et al28 observed 2/45

(4.4%) cases, both resolved with infusion of epifibatide. In a series

of 47 patients, Steglich-Arnholm et al23 had 8 (17%) cases with

acute stent thrombosis during thrombectomy, 7 of which re-

solved with local administration of glycoprotein IIb/IIIa inhibi-

tor; in 1 patient, recanalization was not attempted because of ex-

cellent collateral flow and complete intracranial recanalization.

FIG 2. Distribution of mRS scores at discharge in patients with pat-
ent-versus-occluded carotid stents. Among patients with delayed
stent occlusion, only 1 (7.1%) was independent (mRS �2 ) at discharge,
compared with 33 (55.9%) patients with patent stents (P � .001).

Multivariable regression analysis of predictors for delayed stent thrombosis and clinical
outcome at dischargea

Predictors OR (95% CI)
P

Value
Delayed stent thrombosis

Admission NIHSS (per 1-point increase) 1.1 (1.01–1.28) .03
Diabetes 6.07 (1.2–30.6) .02
In-stent thrombus on final angiographic run 6.2 (1.4–27.97) .01

Unfavorable clinical outcome at discharge (mRS � 2)b

Delayed stent thrombosis 19.78 (2.78–296.83) .001
Admission NIHSS (per 1-point increase) 1.27 (1.12–1.51) �.001
Symptomatic hemorrhagic transformation 23.65 (1.85–3478.94) .012

a Candidate predictors for delayed stent thrombosis were the following: antiplatelet treatment (aspirin vs aspirin and
clopidogrel), admission NIHSS, diabetes, diffusion ASPECTS of �7, visualization of in-stent thrombus on final angio-
graphic run, presence of cervical thrombus distal to the proximal lesion, and time from onset to recanalization.
Candidate predictors for clinical outcome at discharge were the following: delayed stent thrombosis, admission NIHSS,
location of distal occlusion (M2 versus ICA/M1), presence of cervical thrombus distal to the proximal lesion, diffusion
ASPECTS of �7, symptomatic hemorrhagic transformation, and time from onset to recanalization.
b Because none of the patients with good clinical outcome had symptomatic hemorrhagic transformation, a logistic
regression model using the Firth bias reduction method was fitted to handle separation in our data for the clinical
outcome at discharge.
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Yoon et al29 observed 1 case (2.2%) of acute stent thrombosis in a

series of 47 patients. Lockau et al22 had 3/37 (8.1%) acute stent

occlusions during the procedure: One was recanalized by aspira-

tion and balloon angioplasty. In the 2 other cases, recanalization

attempts remained unsuccessful, but there was sufficient cross-

flow from the contralateral site. In our series, 3 cases (3/73, 4.1%)

of intraprocedural stent thrombosis were treated successfully with

aspiration using a large-bore 6F intracranial aspiration catheter or

a guiding catheter.

Several conclusions can be drawn from the available literature.

First, because the data are clearly insufficient, there is a clear need

for systematic follow-up of stent patency in all future case series or

prospective studies. This will provide more robust evidence,

which can be used to refine the technical details of the endovas-

cular procedure and periprocedural medication, to reduce stent

thrombosis rates. In addition, we have shown that delayed stent

thrombosis is an independent predictor of unfavorable clinical

outcome. Incorporating stent patency data in future studies could

improve understanding of clinical outcomes.

Second, the reported stent thrombosis rates were highly vari-

able. There are several causative factors: variability of the proce-

dural antiplatelet protocol (ranging from rectal aspirin to intra-

venous glycoprotein IIb/IIIa inhibitors),

differences of implanted stents (varying

percentages of metallic surfaces, mesh

size, closed- or open-cell design, stent

length), subnominal or nominal diam-

eter dilation, and use of overlapping

stents.

Third, there seems to be a link between

the occurrence of intraprocedural throm-

bosis and subsequent patency. Intuitively,

the underlying pathophysiologic process

is the same and is initiated as soon as the

stent is implanted. Not surprisingly, we

found that visualization of in-stent throm-

bus on the final angiographic run was

an independent predictor of delayed

thrombosis. This is concordant with

the observation of Steglich-Arnholm

et al,23 in which all patients with oc-

cluded stents at follow-up had also ex-

perienced partial or complete stent

thrombosis during thrombectomy.

Subsequently, it seems that the risk of

thrombosis is highest in the first 24 hours.

In our series, almost all (13/14) stent oc-

clusions were diagnosed at 24 hours. Sim-

ilar results have been reported,24 but the

number of studied cases is clearly insuffi-

cient to draw a conclusion. Given the neg-

ative impact of stent thrombosis on clini-

cal outcome, it would seem reasonable to

perform more frequent controls of stent

patency during the first 24 hours, espe-

cially in cases with additional risk factors

for stent thrombosis.

Intervention for Occluded Carotid Stent
Once the diagnosis of delayed stent thrombosis has been made,

the decision to attempt recanalization can be problematic. In our

experience, stent occlusion was not associated with distal re-em-

bolization in the intracranial branches. Initial CT angiography or

transcranial sonography demonstrated collateral flow in the MCA

through the anterior and/or posterior communicating arteries. In

addition, only 3/14 (21.5%) patients had clear aggravation of neu-

rologic deficits that could be attributed to stent occlusion. The

main procedural risk is distal intracranial embolization during

carotid recanalization attempts.

To avoid this clinical dilemma and in light of the clear associ-

ation between stent thrombosis and unfavorable clinical outcome

observed in our series, it seems justified to make every possible

effort to prevent delayed stent thrombosis. This involves admin-

istering dual-antiplatelet treatment whenever possible, angio-

graphic surveillance of the stent at the end of the thrombectomy

for 5–10 minutes, and specific treatment of in-stent thrombus

(either by thromboaspiration or administration of glycoprotein

IIb/IIIa inhibitors).

FIG 3. Illustrative case. A patient in his sixties with a history of type 2 diabetes, severe chronic
obstructive pulmonary disease, and siderosis was found by his wife hemiplegic and aphasic on
wake-up. Initial examination showed depressed consciousness (Glasgow Outcome Score, 7) and
signs of respiratory failure for which orotracheal intubation was necessary. Emergency MR imag-
ing showed a relatively small acute ischemic lesion in diffusion imaging (A) not visible in FLAIR
imaging, as well as occlusion of the left internal carotid and middle cerebral (arrowhead) arteries
(B). Given the important clinicoradiologic mismatch, we proceeded to thrombectomy (C). There
was calcified atheroma at the origin of the ICA with floating thrombus. An IV bolus of aspirin, 250
mg, was administered, and a 9 � 50 mm Wallstent was deployed and postdilated with a 6 � 20
mm balloon. Then the MCA occlusion was treated by 2 passages of a stent retriever with TICI 3
recanalization. The final cervical angiographic run showed excellent patency of the carotid stent
with images suggestive of plaque protrusion but no in-stent thrombus. However, the next day,
Doppler sonography demonstrated stent occlusion. The patient remained intubated, with signs
of right hemiplegia. Because repeat MR imaging (D) showed flow across the anterior communi-
cating artery and patency of the left MCA, recanalization was not attempted. The patient remains
dependent with an NIHSS score of 9 and mRS score of 4 at 3-month follow-up.
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Predictors of Stent Thrombosis
There was a relatively high rate of delayed stent thrombosis in this

study. We believe this is because more than half of the patients

with stents (42/77, 54.5%) received a single antiplatelet agent (as-

pirin) during the first 24 hours.

In addition, most patients in this series were treated using long

50-mm Wallstent stents. In comparison with open-cell designs,

the mesh size is smaller and the percentage of metal coverage is

higher; these features offer better plaque impaction but are also

more thrombogenic in an acute setting.

Delayed stent occlusion was more frequent in patients with

diabetes. The association between diabetes and higher rates of

stent restenosis and occlusion has been extensively documented

in the cardiology literature.30 Moreover, diabetes can be associ-

ated with an accelerated platelet turnover time, which leads to

reduced efficacy of aspirin treatment.31 The circulating quantity

of new uninhibited platelets rises more rapidly; thus, platelet ag-

gregation returns to normal more rapidly after aspirin adminis-

tration. To counter this phenomenon, we can speculate that pa-

tients with diabetes may need a second dose of aspirin in the first

24 hours, however, further research is needed to balance efficacy

versus the added risk of hemorrhagic transformation.

Patients with high NIHSS scores on initial presentation were

also more likely to experience delayed stent thrombosis in this

series. We can hypothesize that a larger volume of hypoperfused

brain leads to decreased carotid outflow and thus promotes stent

thrombosis, analogous with peripheral vascular interventions.

Limitations
This study has several limitations. Patients were identified retro-

spectively in a single center, and most of the procedures were

performed using an antegrade strategy and a single type of stent.

Because we included patients during �9 years, endovascular ap-

proaches and periprocedural anticoagulant/antiplatelet regimens

were heterogeneous. In addition, none of the patients in this co-

hort received glycoprotein IIb/IIIa inhibitors; subsequently, we

cannot provide information on stent patency rates for this

subgroup.

CONCLUSIONS
By performing systematic follow-up of stent patency in a consec-

utive series of thrombectomies for anterior circulation tandem

lesions, we observed a non-negligible rate of delayed stent throm-

bosis in cases with patent stents at the end of the procedure. Stent

thrombosis was independently associated with unfavorable clini-

cal outcome at discharge. Stent patency seems to be an important

end point that needs to be systematically measured and reported

in future studies of tandem lesions.

Disclosures: Johann Sebastian Richter—UNRELATED: Travel/Accommodations/
Meeting Expenses Unrelated to Activities Listed: MicroVention, Balt, Medtronic,
Stryker, Penumbra.
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