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A B S T R A C T

Background: The clinical benefit of mechanical thrombectomy(MT) for stroke patients with tandem occlusion
is similar to that of isolated intracranial occlusions. However, the management of cervical internal carotid
artery(ICA) occlusion during the MT, particularly in the setting of carotid dissection, remains controversial.
We aimed to investigate the clinical impact of cervical ICA patency at day 1 on 3-month functional outcome.
Methods: We collected data from the Endovascular Treatment in Ischemic Stroke, a prospective national reg-
istry in 30 French centers performing MT between January 2015 and January 2022. Inclusion criteria were
consecutive tandem occlusions related to cervical ICA dissection treated with MT. Tandem occlusions of other
etiology, isolated cervical ICA occlusions without intracranial thrombus and patients without day-1 ICA
imaging were excluded. Primary endpoint was the 3-month functional outcome. Secondary endpoints
included intracranial hemorrhage(ICH), excellent outcome, mortality and early neurological improvement. A
sensitivity analysis was performed in patients with intracranial favorable recanalization after MT.
Key words:
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dissection
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rebral hemorrhage; IQR, Interquartile Range; IVT, Intravenous Thrombolysis; mRS, modified Rankin Score; MT, mechanical
al Infarction; NIHSS, National Institute of Health Stroke Scale; OR, Odds Ratio; PH, Parenchymal Hemorrhage; SD, Standard
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Results: During the study period, 137 patients were included of which 89(65%) presented ICA patency at day
1. The odds of favorable outcome did not significantly differ between patients with patent and occluded ICA
at day 1(68.7 vs 59.1%;aOR=1.30;95%CI 0.56-3.00,p=0.54). Excellent outcome, early neurological improve-
ment, mortality and ICH were also comparable between groups. Sensitivity analysis showed similar results.
Conclusion: ICA patency at day 1 in patients with tandem occlusions related to dissection did not seem to
influence functional outcome. Endovascular recanalization of the cervical ICA including stenting might not
be systematically required in this setting.

© 2024 The Author(s). Published by Elsevier Masson SAS. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/4.0/)
INTRODUCTION

The benefit of mechanical thrombectomy (MT) in patients present-
ing with tandem occlusions has already been established.1 However,
pending the results of ongoing trials, the endovascular strategy remains
poorly codified.2,3 Several publications reported the positive role of the
recanalization of the extracranial internal carotid artery (ICA).4,5 Yet, in
these studies, no distinction was made between tandem occlusion etiol-
ogies including atherosclerosis and dissection. Cervical ICA dissection
usually accounts for around 20% of tandem occlusions.6 If literature
brings important evidence supporting the positive role of ICA stenting
and durable cervical arterial patency in atherosclerotic tandem occlu-
sions, there is no such tendency regarding dissection related tandem
occlusions7,8. Indeed, recent studies demonstrated no clear benefit from
cervical ICA stenting in this specific tandem occlusions etiology.8,9 These
findings are very likely explained by important differences in physiopa-
thology, patient and cardiovascular profile, natural history including the
risk of recurrent stroke and endovascular technical approach for ICA
recanalization among atherosclerosis and dissection related tandem
occlusions. Still, evidences are missing to elucidate the importance of
reaching durable cervical ICA patency. In this study, we aimed to assess
the impact of Day-1 extracranial ICA patency in dissection related tan-
dem occlusions on 3-months functional outcome.

METHODS

The data used in this study are available from the corresponding
author upon reasonable request.

Study population

We conducted a retrospective study reviewing data from the Endo-
vascular Treatment in Ischemic Stroke (ETIS; clinical trial identifier
NCT03776877) national registry between January 2015 and January
2022. ETIS is a French nationwide prospective observational registry col-
lecting data of consecutive patients treated with MT10,11. Local ethical
committees approved the study. Oral consent was obtained from
patients or their relatives. Our study included all consecutive patients
with tandem occlusion related to ICA dissection treated with MT and
included in the ETIS registry in the participating centers. ICA dissection
diagnosis was locally assessed by a trained neuroradiologist. All
included patients were reviewed to confirm the ICA dissection. ICA dis-
section diagnosis was based on angiographic features (per-thrombec-
tomy angiographic aspect), noninvasive imaging explorations
demonstrating cervical ICA arterial wall hematoma, epidemiological
data and exclusion of differential stroke etiologies. Exclusion criteria
were: tandem occlusion of other cause than dissection including athero-
sclerosis, isolated cervical ICA occlusion without intracranial occlusion,
posterior circulation occlusions andmissing day-1 arterial imaging.

Treatment protocol

MT indications were decided on a case-by-case basis according to
standard guidelines, patient condition and local multidisciplinary dis-
cussion. The endovascular strategy was left to the discretion of the
197
interventionist. In particular, carotid stenting was performed accord-
ing to several criteria including intracranial recanalization status after
MT, prior intra-venous thrombolysis (IVT), cervical ICA dissection
angiographic aspect, Willis circle functionality and local habits. Intra-
operative antithrombotic therapy may also be used including intrave-
nous aspirin, GpIIbIIIa inhibitor, cangrelor or heparin according to
local habits and per operative angiographic features. Prior IVT was
administered according to usual guidelines, in the absence of contra-
indications.12 Illustrative cases are provided in Figures 1 and 2.

Collected data and outcomes

Clinical, imaging, timeline, and angiographic data were prospec-
tively recorded. 90-day modified Rankin Scale (mRS) scores were col-
lected by certified investigators during routinely scheduled visits or
by trained research nurses during a standardized telephone inter-
view. Angiographic and imaging data were locally assessed by senior
neuroradiologists. Procedural complications (embolism in a new ter-
ritory and intracranial arterial perforation) were recorded. Cervical
ICA patency status was assessed on day-1 imaging (MRI or angio-CT).
The primary outcome was favorable outcomes defined as a 3-month
mRS score of 0-2 or equal to pre-stroke mRS. Secondary outcomes
included excellent outcome (3-month mRS 0-1), mortality, early neu-
rological improvement, any intracranial hemorrhage (ICH), symp-
tomatic ICH (sICH), parenchymal hematoma (PH), decompressive
craniectomy and day-1 ASPECTS shift. Early neurological improve-
ment was defined by the variation in NIHSS (delta NIHSS) between
admission and day-1. ICH was assessed according to the ECASS II clas-
sification. Symptomatic intracranial hemorrhage (sICH) was defined
as a neurological deterioration (NIHSS worsening ≥4 points or death)
along with ICH. Infarct extension was assessed with delta ASPECTS
between initial and day-1 imaging.

Statistical analysis

Quantitative variables are expressed as means § standard devia-
tion or medians (interquartile range, IQR) and categorical variables
are expressed as numbers (percentage). Normality of distributions
was assessed using histograms and Shapiro-Wilk test. To assess the
selection bias due to missing information on carotid recanalization,
patient’s characteristics were described according the patients with
and without available information on carotid recanalization and the
magnitude of the between-group differences were assessed by calcu-
lating the absolute standardized differences; an absolute standard-
ized difference <0.2 was interpreted as small difference. Further
analyses were conducted among the 137 patients with carotid recan-
alization information. The rate of carotid recanalization was calcu-
lated with its 95% exact confidence interval (CI) calculated using the
Clopper-Pearson method. We studied the association of carotid
recanalization with binary outcomes (favorable and excellent out-
comes, 90-day mortality, decompressive craniectomy, any ICH, sICH
and PH) by using logistic regression model with Firth’s penalized
likelihood approach in cases of small number of outcome events. We
derived from logistic regression models odds ratios (ORs) for recanal-
ized versus non-recanalized carotid artery as effect sizes. NIHSS and

http://creativecommons.org/licenses/by/4.0/


Figure 1. A 62 years-old patient suffering from a sudden left hemiplegia underwent this initial MRI showing a limited lenticular infarction (A) and a tandem occlusion of the right
cervical ICA plus the M1 segment of the right middle cerebral artery (B). Endovascular treatment was initiating confirming the tandem occlusion (C, D) and allowing a complete
intracranial recanalization (E). No further endovascular treatment of the cervical ICA was performed because the ICA catheterism was associated with a partial reopening of the ICA
dissection (F) and the circle of Willis was found functional. The neurological deficit recovered rapidly after the endovascular procedure. Day-1 imaging demonstrated a limited final
infarct volume (G) but also a reocclusion of the cervical ICA (H) without neurological worsening.
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Figure 2. This 52 years-old patient presented with right hemiplegia and aphasia due to a tandem occlusion. MRI performed 4 hours after onset demonstrated slight infarction of the
insula (A) along with a left tandem occlusion likely related to an ICA dissection. Complete intracranial reperfusion (B, C) was achieved first. Angiographic findings confirmed the dis-
section of the subpetrosal cervical ICA (D). Considering the persistent high-grade stenosis and the very irregular shape of the residual arterial lumen, emergent carotid stenting was
performed association with an intravenous 250mg Aspirin bolus (E, F). Day-1 imaging revealed a very limited extension of infarction (G) without ICH and a patency of the left cervi-
cal ICA (H). A dual antiplatelet therapy was initiated.
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ASPECTS changes at 24 hours were compared using an analysis of
covariance adjusted for baseline values. Using patients without
carotid recanalization as reference, we derived from these regression
models, mean differences as effect sizes. All analyses of association of
carotid recanalization outcomes were further adjusted on pre-speci-
fied factors (pre-treament NIHSS score, pre-treatment ASPECTS, and
time from onsets to groin puncture). All analyses were repeated in
patients with mTICI ≥2b at the end of endovascular procedure
regarding the strong differences in mTICI ≥2b according to carotid
recanalization status. Statistical testing was done at the two-tailed a
level of 0.05. Data were analyzed using the SAS software package,
release 9.4 (SAS Institute, Cary, NC).
RESULTS

From January 2015 to January 2022, among 1206 patients with
tandem occlusions included in the ETIS registry, 195 patients with
dissection tandem occlusions were finally enrolled in 30 participating
centers. Among these, 137 had data available for day-1 carotid
patency (study population) and 58 had a missing value (excluded
patients) (see study flowchart, Fig. 3). Baseline characteristics accord-
ing to included and excluded patients are reported in Supplemental
Table 1. Several differences were found between included and
excluded patients. In particular, differences in the site of intracranial
occlusion (ASD=53.6%) with a lower rate of intracranial ICA occlu-
sions (46.6% vs 22.6%) and a higher admission ASPECTS [7(6-8) vs 6
(5-7); ASD=31.0%] in the included study population.

Among the 137 patients included, 89 (65.0%, 95%CI 56.3 to 72.9%)
presented a patent ICA at Day 1. Baseline characteristics according to
carotid patency status are reported in Table 1 for overall study popu-
lation and in Supplemental table 2 among patients with successful
intracranial recanalization, since a higher rate of intracranial
Figure 3. Study
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recanalization was found in patients with carotid recanalization
(82.0% vs 66.0%, ASD=37.3).

As shown in Table 2, the rate of favorable and excellent outcomes
was higher in patients with carotid recanalization than in patients
without recanalization (68.7% vs 59.1% and 41.0% vs 31.8% respec-
tively) but the differences did not reach the significance levels with
an adjusted OR of 1.30 (95%CI 0.56 to 3.00) for favorable outcome
and 1.43 (95%CI 0.64 to 3.20) for excellent outcome. The rate of 90-
day mortality did not differ between the two study groups with an
adjusted OR of 1.40 (95%CI 0.32 to 8.29). No significant association
was observed between day 1 ICA patency and the rates of any ICH,
PH and sICH (aOR for any ICH= 1.91, 95%CI 0.87 to 4.20, aOR for PH=
1.72, 95%CI 0.44 to 9.53 and aOR for sICH=2.27, 95%CI 0.45 to 22.43,
respectively), decompressive craniectomy (4.4 vs 1.3%), delta NIHSS
between admission and day-1 (aOR=0.99; 95%CI -1.63 to 3.62,
p=0.45) and delta ASPECTS between admission imaging and day-1
(aOR=-0.06; 95%%CI -0.75-0.63, p=0.35). Results are also summarized
in supplemental figure 1.

Sensitivity analysis performed in patients with successful intra-
cranial recanalization (mTICI ≥ 2b at the end of endovascular proce-
dure) showed similar results (Supplemental Table 3). We also
investigated the variable associated with functional outcomes in the
subgroup of patients with ICA occlusion on day 1 imaging (supple-
mental table 4).
DISCUSSION

This study revealed that ICA patency at Day 1 in patients with dis-
section tandem occlusions treated with MT was not significantly
associated with an improved functional outcome at 3 months, despite
a trend toward more favorable outcomes in the patent ICA subgroup.
This result was also observed among patients with successful
flowchart



Table 1
Baseline characteristics according to carotid patency at day-1 in included population
(n=137)

Day-1 ICA patency

Parameters No (n=48) Yes (n=89) ASD (%)

Age, y mean §SD 50.6 § 13.2 51.6 § 11.3 8.4
Men 34/48 (70.8) 72/89 (80.9) 23.7
Medical history
Hypertension 9/48 (18.8) 23/88 (26.1) 17.8
Diabetes mellitus 3/48 (6.3) 2/88 (2.3) 19.8
Hypercholesterolemia 3/48 (6.3) 9/88 (10.2) 14.5
Current smoking 13/47 (27.7) 23/88 (26.1) 3.4
History of previous stroke 3/48 (6.3) 7/83 (8.4) 8.4
Pre-stroke mRS
0 46/48 (95.8) 85/87 (97.7) 10.6
≥1 2/48 (4.2) 2/87 (2.3)
Pre stroke Antithrombotic

treatment
4/48 (8.3) 10/87 (11.5) 10.6

Admission mode
Drip and ship 27/46 (58.7) 46/89 (51.7) 19.0
Mothership 19/46 (41.3) 43/89 (48.3)
Stroke event
Wake-up stroke or unknown

symptom onset
17/47 (36.2) 28/89 (31.5) 10.0

Systolic BP, mmHg, mean
§SD1

140.8 § 21.4 137.8 § 19.6 14.9

Distolic BP, mmHg, mean
§SD1

85.3 § 16.7 84.2 § 14.2 7.6

NIHSS score, median (IQR)2 16 (13 to 19) 15 (10 to 19) 18.9
ASPECTS score, median

(IQR)3
7 (6 to 8) 7 (5 to 8) 19.4

EVT characteristics
Intravenous thrombolysis 29/48 (60.4) 50/89 (56.2) 8.6
Number of pass4 2 (1 to 3) 2 (1 to 3) 10.9
General anesthesia 11/48 (22.9) 36/89 (40.4) 38.4
Cervical stenting 9/48 (18.7) 32/89 (36.0) 40.0
Intracranial occlusion site
M1 26/48 (54.2) 46/89 (51.7) 51.7
M2 6/48 (12.5) 28/89 (31.5)
Intracranial ICA 16/48 (33.3) 15/89 (16.9)
Procedural complication 4/47 (8.5) 8/78 (10.3) 6.0
Intraoperative Aspirin

administration
6/35 (17.1) 26/58 (44.8) 62.7

Intraoperative GP2b3a or
cangrelor administration

1/32 (3.1) 10/52 (19.2) 52.9

Intraoperative Heparin
administration

2/30 (6.7) 11/47 (23.4) 48.2

Cervical ICA patency at the
end of EVT

24/46 (52.2) 74/79 (93.7) 106

Final mTICI ≥2B 31/47 (66.0) 73/89 (82.0) 37.3
Workflow
Onset to puncture time, min,

median (IQR)5
262.5 (178 to 315) 246.5 (189 to 309) 2.0

Onset to imaging time, min,
median (IQR)6

110.5 (85 to 167) 115 (85 to 174) 3.9

Imaging to puncture time,
min, median (IQR)7

97 (67 to 156) 105 (69 to 180) 9.3

Values expressed as number (percentage) unless otherwise indicated.
1 13 missing data (11 in group with 24 hours carotid recanalization)
2 1 missing data in group with 24 hours carotid recanalization
3 8 missing (3 in group with 24 hours carotid recanalization)
4 8 missing data (2 in group with 24 hours carotid recanalization)
5 5 missing data (3 in group with 24 hours carotid recanalization)
6 10 missing data (4 in group with 24 hours carotid recanalization)
7 7 missing data (2 in group with 24 hours carotid recanalization). Abbreviations:

ASPECTS= Alberta stroke program early computed tomography score; BP=blood pres-
sure; ICA=internal carotid artery; IQR=interquartile range; NIHSS=National Institutes
of Health Stroke Scale;; SD=standard deviation;
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intracranial recanalization at the end of the MT procedure. Also, no
significant influence of day 1 ICA patency was detected on secondary
endpoints (ICH, early neurological status, mortality, infarct extension,
decompressive craniectomy).

While the benefits of endovascular intracranial recanalization
appear well-established in dissection tandem occlusions, the
201
management of the cervical ICA occlusion is more controversial.8,13,14

This therapeutic uncertainty is mainly related to a) the influence of
the patency of the cervical ICA on the risk of recurrent stroke, b) spe-
cific technical issues related to endovascular treatment of dissection
related tandem occlusions, c) complications and difficulties poten-
tially associated with ICA stenting ion this singular indication. Recur-
rence rate after the initial ischemic event related to ICA dissection is
debated but seems actually much lower than recurrence rate in cervi-
cal ICA atherosclerosis, which has been previously reported around
15.9 to 26%15. Data provided by the CADISS trial cohort revealed low
risk of a new ischemic stroke whatever the introduced anti-throm-
botic medication as secondary prevention.16 On the other hand,
recent publications reported that a persistent cervical ICA occlusion
was associated with an increased risk of stroke during follow-up.17
−19 Reaching a durable ICA patency implies a targeted endovascular
approach including emergent cervical ICA stenting during the MT
procedure along with antiplatelet therapy. Despite being reasonably
feasible in number of cases, such stenting can be complex: cervical
ICA loops are frequent in this population, catheterization the true
arterial lumen without extending the dissection can be tricky, the
choice of the stent type and the optimal associated antiplatelet ther-
apy remain unelucidated to date. As a reflect of these complex discus-
sions, previous publications regarding endovascular management of
dissection related tandem occlusions revealed that the benefit of cer-
vical ICA stenting might be marginal.8,13,14,20,9 In this perspective,
studies evaluating ICA patency at day-1 and stenting in tandem dis-
section occlusions found conflicting results. Previous studies showed
a marked benefit in functional outcome of ICA patency at Day 1.5,7

However, the underlying etiologies − dissection or atherosclerosis -
were not analyzed separately. Differently, several authors reported
that the interest of emergent ICA stenting and maintaining durable
ICA patency might be minor among dissection related tandem
occlusions.8,13,14 Again, it seems that, probably mostly due its lower
recurrent stroke risk, emergent stenting of ICA dissection and durable
ICA patency does not represent the same critical issue as encountered
in the treatment of atherosclerosis related tandem occlusions. Indeed,
for atherosclerotic tandem occlusions, emergent carotid stenting and
day-1 carotid patency might be more crucial, subject to the results of
ongoing trial2.

An important issue with emergent ICA stenting is stent thrombo-
sis, which occurs mostly within the first 24 hours. Its occurrence is
not rare, estimated at about 14.5%21 but up to 45% in some studies.22

This stent thrombosis has been reported to be associated with a
worse functional prognosis.7,6 To limit this phenomenon, the use of
antiplatelet agents may be necessary, but the risk of an increased
hemorrhagic transformation rate may be considered.23,24 As
expected, in our study, cervical ICA stenting and intraoperative use of
antithrombotic therapy were more frequent in the patent carotid
group at day-1. This should very likely explain the trend toward
higher odds of ICH at day-1 (any ICH, PH and sICH) even if the differ-
ence did not reach significance. However, this might be taken into
consideration. Given the limited impact of day-1 patency of the cervi-
cal ICA on the clinical outcome, maintaining such patency might not
be targeted at all cost.

The decision on whether to deploy an ICA stent to preserve arte-
rial patency is strongly related to intracranial recanalization in our
experience but also among literature. Attempted extracranial recana-
lization is predominantly undertaken in cases of successful intracra-
nial recanalization.13 In this sense, we carried out an analysis on the
sub-group of patients with favorable intracranial recanalization (final
mTICI score 2b-2c-3). In this sensitivity analysis, extracranial ICA
patency was again not associated with improved outcome. Some
authors suggest a more conservative approach in managing dissec-
tion tandem occlusions, without necessarily performing systematic
ICA stenting.13,14,20,9,25 The treatment of extracranial occlusion may
best be reserved to specific cases such as insufficiently functional



Table 2
Comparisons in clinical outcomes according to day-1 ICA patency status in overall study sample.

Day-1 ICA patency Unadjusted Adjusted

No (n=48) Yes (n=89) Effect size (95%CI) p-values Effect size (95%CI) p-values

Clinical outcomes
Favorable outcome1 26/44 (59.1) 57/83 (68.7) 1.52 (0.71 to 3.24) 0.28 1.30 (0.56 to 3.00) 0.54
Excellent outcome2 14/44 (31.8) 34/83 (41) 1.49 (0.69 to 3.21) 0.31 1.43 (0.64 to 3.20) 0.39
90-day mortality 2/44 (4.5) 6/83 (7.2) 1.43 (0.35 to 8.03)3 0.653 1.40 (0.32 to 8.29)3 0.673

Decompressive craniectomy 2/45 (4.4) 1/80 (1.3) NA NA NA NA
Hemorrhagic complications
Any ICH 15/45 (33.3) 44/87 (50.6) 2.05 (0.97 to 4.33) 0.061 1.91 (0.87 to 4.20) 0.11
PH 2/47 (4.3) 8/87 (9.2) 1.95 (0.51 to 10.62)3 0.373 1.72 (0.44 to 9.53)3 0.463

sICH 1/45 (2.2) 6/87 (6.9) 2.37 (0.48 to 23.22)3 0.363 2.27 (0.45 to 22.43)3 0.363

24h NIHSS shift5 -3.17 (-5.35 to -0.99) -3.84 (-5.44 to -2.23) -0.67 (-3.37 to 2.04) 0.63 0.99 (-1.63 to 3.62) 0.45
24h ASPECTS shift5 -0.69 (-1.27 to -0.11) -0.84 (-1.26 to -0.41) -0.15 (-0.87 to 0.57) 0.68 -0.06 (-0.75 to 0.63) 0.35

Values are expressed in n (%) unless otherwise indicated. OR indicates odd ratio for carotid recanalization to be associated with each outcome obtained using
logistic regression model. Adjusted model on nihss, aspect score at baseline and time between onset to puncture.

1 Pre-specified primary outcome defined as a 90-day mRS score of 0 to 2, or equal to pre-stroke mRS score.
2 Defined as a 90-day mRS score of 0 to 1, or equal to pre-stroke mRS score
3 p-values and OR (95%Ci) calculated using penalized logistic regression model
5 Mean (95%CI) and differences (95%CI) were calculated using linear regression model. Abbreviations: ASPECTS=Alberta Stroke Program Early CT Score,

CI=confidence intervals, ICH=intracerebral hemorrhage, IQR=interquartile range, NIHSS=National Institutes of Health Stroke Scale, PH=parenchymal hemor-
rhage, sICH=symptomatic intracerebral hemorrhage.
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circle of Willis or particularly threatening intraluminal thrombus.
Still, our study was based on a real-life observational registry. Conse-
quently, the decision of ICA stenting was not standardized but based
on individual case-by-case decision. It usually relied on multiple fac-
tors including circle of Willis patency, intracranial recanalization of
the intracranial occlusion after mechanical thrombectomy, the
degree of cervical ICA patency after ICA catheterization to perform
intracranial thrombectomy, a threatening aspect of the cervical ICA
during endovascular treatment (for example, detection of an intralu-
minal thrombus), infarct volume on baseline imaging and potential
intracranial ICH on baseline imaging. Of course, we strongly believe
that the specific subgroup of patients with non-functional circle of
Willis should benefit from an “aggressive” treatment of cervical ICA
to maintain a durable patency. Efforts must be made toward this
important objective. However, our aim was here to investigate the
influence of ICA patency in a global population of ICA dissection pre-
senting with tandem occlusion. Among them, our results revealed
that ICA patency might not have a significant influence on outcome
and might not be systematically targeted.

Of course, the patency and efficacy of the circle of Willis undoubt-
edly plays an important role in patients with persisting occlusion or
re-occlusion of the cervical ICA. Assessment of its functionality on
baseline imaging and/or during the endovascular treatment is highly
recommended at the time of treatment of a dissection related tandem
occlusion. However, in our study, precise data on circle of Willis col-
laterals were not collected. This was a limitation of this work. How-
ever, this variable would have been a matter of debate given the
absence of standardized definition of complete and sufficient circle of
Willis, especially in the context of acute ischemic stroke (angio-
graphic complete assessment through contralateral carotid and ver-
tebrobasilar runs? Assessment of noninvasive imaging? Mixed
definitions?). Again, we strongly believe that efforts are needed to
obtain cervical ICA recanalization in patients without efficient circle
of Willis. However, the purpose of our study was to raise additional
clinical data to question the importance of cervical ICA patency in
this singular stroke presentation. In these patients, our results
revealed that ICA patency might not have a significant influence on
outcome and might not be systematically targeted.

Several limitations should be acknowledged. Given the infrequent
nature of this pathology, our study sample was restricted limiting the
statistical power of the analysis (we calculated that 860 patients
would have been necessary to detect a difference in favorable out-
come rate with a power of 80 and a two-sided type I-error of 0.05).
Still, collecting large population of such specific occlusion topography
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is challenging. We managed here to constitute a relatively large and
unique multicenter cohort given the rarity of the disease. There are
very few available studies investigating the impact of carotid patency
at Day 1 on the functional outcome of dissection related tandem
occlusions with even more limited study population26. Still, despite
non-significant, we cannot exclude that the trend toward an
improved prognosis in the patent ICA group might be the reflect of a
real benefit and a lack of statistical power of our study. Another limi-
tation was the retrospective nature of the study introducing inherent
bias and missing data, especially regarding missing Day-1 imaging. In
addition, potential differences due the absence of formal standardiza-
tion and guidelines in the endovascular approach of such tandem
occlusions and in early antithrombotic management might have
influenced the patency status of the cervical ICA. In particular, given
the real-life retrospective nature of the registry, decision for emer-
gent ICA stenting was at operator discretion, on a case-by-case basis.
The absence of centralized imaging and angiographic analysis may
also constitute a limitation. Finally, as discussed above, information
regarding the functionality of the circle of Willis were not available.
CONCLUSION

Our results suggest that short-term carotid patency in tandem
occlusion related to carotid dissection does not influence early neuro-
logical improvement or functional outcome at 3 months. These find-
ings reinforce the hypothesis that emergent carotid stenting might
not be systematic in dissection related tandem occlusions but
reserved for selected cases. Still, the benefit of a durable ICA patency
in this population might be marginal and we cannot exclude that the
treatment of cervical occlusion might be beneficial for a subgroup of
patients. Future dedicated studies and clinical trials are needed to
identify the optimal therapeutic management of patients with tan-
dem occlusions due to ICA dissection.
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