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ABSTRACT

BACKGROUND AND PURPOSE: Successful vessel recanalization in posterior circulation large-vessel occlusion is considered crucial,
though the evidence of clinical usefulness, compared with the anterior circulation, is not still determined. The aim of this study
was to evaluate predictors of favorable clinical outcome and to analyze the effect of first-pass thrombectomy.

MATERIALS AND METHODS: A retrospective, multicenter, observational study was conducted in 10 high-volume stroke centers in
Europe, including the period from January 2016 to July 2019. Only patients with an acute basilar artery occlusion or a single, domi-
nant vertebral artery occlusion (“functional” basilar artery occlusion) who had a 3-month mRS were included. Clinical, procedural,
and radiologic data were evaluated, and the association between these parameters and both the functional outcome and the first-
pass effect was assessed.

RESULTS: A total of 191 patients were included. A lower baseline NIHSS score (adjusted OR, 0.77; 95% CI, 0.61–0.96; P¼ .025) and higher
baseline MR imaging posterior circulation ASPECTS (adjusted OR, 3.01; 95% CI, 1.03–8.76; P¼ .043) were predictors of better outcomes.
The use of large-bore catheters (adjusted OR, 2.25; 95% CI, 1.08–4.67; P¼ .030) was a positive predictor of successful reperfusion at first-
pass, while the use of a combined technique was a negative predictor (adjusted OR, 0.26; 95% CI, 0.09–0.76; P¼ .014).

CONCLUSIONS: The analysis of our retrospective series demonstrates that a lower baseline NIHSS score and a higher MR imaging
posterior circulation ASPECTS were predictors of good clinical outcome. The use of large-bore catheters was a positive predictor
of first-pass modified TICI 2b/3; the use of a combined technique was a negative predictor.

ABBREVIATIONS: BAO ¼ basilar artery occlusion; F-P mTICI ¼ first-pass effect mTICI; IQR ¼ interquartile range; mTICI ¼ modified TICI; pc-ASPECTS ¼ pos-
terior circulation ASPECTS; pc-LVO ¼ large-vessel occlusion of the posterior circulation

Posterior circulation stroke accounts for about 20% of all ische-
mic stroke cases.1,2 The etiology is variable (thromboembolic,

atherosclerosis, arterial dissection, perforating vessels disease, and
so forth), affecting different vascular territories; rarely, this type

of stroke is due to a large-vessel occlusion of the posterior circula-
tion (pc-LVO), representing about 1% of all acute ischemic
strokes,3,4 Acute pc-LVO carries a high risk of disabling stroke
or death. In this context, designing a randomized controlled
trial is challenging, and even appropriate patient selection is
problematic. Successful vessel recanalization is considered
crucial for survival or for improving functional outcome,5,6

though the evidence of the clinical usefulness of endovascular
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treatment in pc-LVO compared with anterior circulation
LVO is still not determined due to a lack of randomized con-
trolled trial data.

In this setting, a recent study supports the safety and efficacy
of endovascular treatment for patients with acute ischemic stroke
caused by basilar artery occlusion (BAO) who could be treated
within 24 hours of the estimated occlusion time.7

The aims of our study included the evaluation of the effective-
ness of the endovascular treatment for acute BAO or single, dom-
inant vertebral artery occlusion (“functional” BAO), the analysis
of predicting factors of favorable outcome, and of first-pass effect.

MATERIALS AND METHODS
Patients and Study Design
This retrospective, multicenter, observational study was con-
ducted in 10 European high-volume stroke centers ($100 throm-
bectomies performed annually). We included all consecutive
patients with acute pc-LVO who underwent a mechanical throm-
bectomy between January 2016 and July 2019. Only patients with
an acute BAO or a single, dominant vertebral artery occlusion
(functional BAO) were included. We excluded all patients with
incomplete follow-up data (Fig 1). Clinical and radiologic data
were retrospectively collected and stored in a specific data base at
each center. We collected and reviewed the following data: age,
sex, baseline NIHSS score, arterial occlusion site, administration
of intravenous thrombolysis, onset-to-groin time, procedural du-
ration, time from onset to reperfusion, first-line thrombectomy
technique, procedure-related complications, postprocedural com-
plications, reperfusion grade (assessed using the modified TICI
[mTICI] scale8), and the 90-day mRS score. The presumed etiol-
ogy of the stroke has been classified on the angiographic assess-
ment,9 according to the literature.

Ethics approval was obtained from the institutional review
board of each center. Informed consent for participation in the
study was obtained only in patients who were neurologically able
to give it; for all the other patients, the informed consent was
obtained from a legal representative. All patients underwent base-
line imaging (CT and/or MR imaging) according to the acute
stroke imaging protocol at each center. According to guidelines,10

before thrombectomy, intravenous recombinant tissue plasmino-
gen activator was administered to eligible patients who could be
treated within 4.5 hours of symptom onset.

Differences in technical performances among the centers
involved were analyzed by comparing the percentages of success-
ful reperfusion (mTICI 2b/3).

Endovascular Treatment. All procedures were performed with
the patient under general anesthesia or conscious sedation after
evaluation by a dedicated anesthesiology team. The thrombec-
tomy devices were chosen at the interventionalist’s discretion,
using a stent retriever, aspiration, or a combined technique
approach in the first instance, with a possible switch toward
another strategy in case of reperfusion failure (mTICI 0/2a).

Periprocedural complications were also recorded. Aspiration
catheters with an inner lumenof .0.060 inches were considered
large-bore catheters.

Time Assessment
The symptom-to-groin time was defined as the interval between
the estimated time of stroke onset (or the time last-seen-well)
and the time of arterial puncture. Reperfusion time was defined
as the interval between the time of arterial puncture and the
final angiogram. The symptom-to-reperfusion time was the
time from stroke onset to the final angiogram.

Outcome Assessment
The primary outcome was clinical independence, defined as an
mRS score of 0–2 at the 90-day outpatient visit or telephone
interview, assessed by stroke neurologists at each center.
Reperfusion was assessed according to the mTICI scale;8 suc-
cessful reperfusion was defined as an mTICI of 2b/3 and was
considered as the efficacy outcome when comparing techni-
ques. Image analysis was performed by neuroradiologists at
each center.

The secondary outcome was the achievement of successful
reperfusion (mTICI 2b/3) at first attempt (the so-called first-pass
effect11,12).

Statistical Analysis
Demographics and clinical characteristics were compared between
subjects with unfavorable (mRS score 3–6) and favorable (mRS
score 0–2) outcomes at 90 days and between patients with or with-
out first-pass successful reperfusion (F-P mTICI 2b/3). For contin-
uous measures, mean [SD] and median and interquartile range
(IQR) are presented, and P values were calculated with a 2-tailed t
test for Gaussian continuous variables, and the Mann-Whitney U
or Kruskal-Wallis test for non-Gaussian continuous variables.
Normality distribution was tested with the Shapiro-Wilk test. For
categoric measures, frequencies and percentages are presented, and
P values were calculated with a x2 or 2-tailed Fisher exact tests as

FIG 1. Enrollment flow chart. PCA indicates posterior cerebral artery.
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appropriate. Multivariate analysis was performed using a logistic
regression model with 90-day favorable outcome and F-P mTICI
2b/3 as dependent variables separately; except for age and sex as
confounding factors, only variables with P, .05 at univariate anal-
ysis were included into the multivariate models. An interaction
term between center and technique used was included in both
multivariable models to control for the possible effect modification
by the center.13 All variables (with the exception of confounding
factors) included in the multivariate model with a variable-inflating
factor of .2.5 were excluded from the analysis due to multicolli-
nearity issues. To improve the interpretability of the results, we
used the marginal effects of our independent variables. The efficacy
of different techniques was assessed using the multivariate logistic
regression model adjusted for prespecified confounding factors
(age, sex, occlusion site, and onset-to-groin time); the technique
that yielded the worst results was used as reference category. A
subgroup analysis on patients with presumed atherosclerotic etiol-
ogy was performed with 90-day favorable outcome as a dependent
variable.

Receiver operating characteristic curve analysis was per-
formed to determine the discriminative power (area under the
curve) of 3 models derived from the multivariate logistic regres-
sion analysis for 90-day good outcome (mRS 0–2), considering
only clinical variables (age, sex, NIHSS), considering only techni-
cal variables (thrombectomy techniques, mTICI, F-P mTICI,

large-bore catheters, groin-to-reperfusion time), or considering
the whole model.

Statistical analysis has been performed with STATA 15.1
(StataCorp).

RESULTS
The mean age was 68.3 [SD, 13.9] years, and 61 patients (31.9%)
were women. The baseline characteristics and main results are
summarized in Table 1. The mean number of passages in contact
aspiration procedures was 1.43 [SD, 0.79]; in the stent retriever
procedures, it was 1.78 [SD, 1.04]; and in combined-technique
procedures, it was 2.95 [SD, 1.65]. Favorable outcome (90-day
mRS 0–2) was obtained in 73/191 patients (38.2%), whereas an
ability to walk unassisted by another person (90-days mRS 0–3)
was achieved in 88 patients (46%). The rate of successful
reperfusion achieved was 86.3%, respectively, 97.2% in the
mRS 0–2 group and 80.5% in the mRS 3–6 group. The distri-
bution of 90-day mRS according to mTICI is summarized in
Fig 2. Types of complications are summarized in the Online
Supplemental Data.

Univariate analysis showed an association between presumed
stroke etiology and outcome (P, .001), with a worse outcome
for atherosclerotic occlusions (22.3% versus 38.2%; P¼ .001);
atherosclerotic occlusions had worse results in technical outcome

Table 1: Baseline, clinical, and technical characteristics

Characteristics Overall
Poor Outcomes at 90-Day mRS

(3–6)
Favorable Outcomes at 90-Day

mRS (0–2)
P

Value
No. 191 118 (61.78%) 73 (38.21%)
Age (mean) 68.3 [SD, 13.97] 69.94 [SD, 12.83] 65.63 [SD, 15.35] .037
Women 61 (31.9%) 40/118 (33.9%) 21/73 (28.7%) .460
Baseline NIHSS (IQR) 12 (7–20) 15 (9–26) 9 (5–15) ,.001
CT 161 (84.2%) 96/118 (81.6%) 65/73 (89.0%) .156
CTA 130 (68.0%) 77/118 (65.2%) 53/73 (72.6%) .290
CTP 18 (9.4%) 10/118 (8.4%) 8/73 (10.9%) .568
MR imaging 80 (41.9%) 53/118 (44.9%) 27/73 (36.9%) .280
Pc-ASPECTS (CT) 8.16 [SD, 2.76] 8.08 [SD, 2.60] 8.27 [SD, 3.00] .168
Pc-ASPECTS (MR imaging) 6.63 [SD, 1.64] 6.33 [SD, 1.62] 7.22 [SD, 1.55] .006
Occlusion site .611
BA 180 (94.2%) 112/118 (94.9%) 68/73 (93.1%)
VA 11 (5.3%) 6/118 (5.1%) 5/73 (6.89%)

Presumed etiology .001
Atherosclerotic 67 (35.1%) 52/118 (44.1%) 15/73 (20.8%)
Thromboembolic 124 (64.9%) 66/118 (55.9%) 58/73 (79.4%)

Thrombolysis 57 (30%) 28/118 (23.7%) 29/73 (40.3%) .019
Wake-up stroke 13 (6.8%) 8/118 (6.8%) 5/73 (6.8%) .985
Contact aspiration 110 (57.6%) 58/118 (49.1%) 52/73 (71.2%) .003
Stent retriever 23 (12.0%) 15/118 (12.7%) 8/73 (10.9%) .718
Combined 43 (22.5%) 33/118 (27.9%) 10/73 (13.7%) .022
Use of alternative thrombectomy
techniques

11 (5.7%) 8/118 (6.8%) 3/73 (4.10%) .441

No endovascular access 4 (2.1%) 4/118 (3.4%) 0
mTICI 2b/3 165 (86.4%) 95/118 (80.5%) 70/73 (95.9%) .003
mTICI 3 129 (67.5%) 64/118 (54.2%) 65/73 (89.0%) ,.001
First-pass effect mTICI 2b/3 97 (50.8%) 48/118 (40.7%) 49/73 (67.1%) ,.001
First-pass effect mTICI 3 82 (42.9%) 36 (30.5%) 46 (63.0%) ,.001
Large-bore catheters 74 (38.7%) 39/118 (33.0%) 35/73 (47.9%) .040
Symptom-to-groin (IQR) 290 (201–420) 295 (201–405) 278.9 (201–455) .941
Reperfusion time (IQR) 50.5 (27–92.5) 60 (30–105) 40.5 (25–77) .021
Onset-to-reperfusion (IQR) 392.5 (285–570) 392.5 (300–560) 388.5 (275–655) .747

Note:—VA indicates vertebral artery; BA, basilar artery.
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considering both mTICI and F-P mTICI and a higher mortality
rate compared with the overall population (38.8% versus 29.3%).

Table 2 summarizes the results of multivariate logistic regres-
sion analysis for predicting good outcome. The model included

age, sex, baseline NIHSS, MR imaging pc-ASPECTS, aspiration
technique, combined technique, large-bore catheters, reperfusion
status (mTICI 2b/3, mTICI 3, F-P mTICI 2b/3, and F-P mTICI
3), reperfusion time, intravenous thrombolysis, and presumed

stroke etiology. mTICI 3 and F-P
mTICI 3 were excluded from the anal-
ysis due to multicollinearity issues. Of
the other variables included, statisti-
cally significant predictors of better
outcomes were lower baseline NIHSS
(adjusted OR, 0.77; 95% CI, 0.61–0.96;
P¼ .025) and higher baseline MR
imaging pc-ASPECTS (adjusted OR,
3.01; 95% CI, 1.03–8.76; P¼ .043)
(Fig 3).

Results of univariate and multivari-
ate logistic regression analysis for pre-
dictors of first-pass successful re-
perfusion (mTICI 2b/3) are reported in
Table 3 and Table 4. This model
included age, sex, presumed stroke eti-
ology, aspiration technique, combined
technique, and large-bore catheters.
The use of large-bore catheters
(adjusted OR, 2.25; 95% CI, 1.08–4.67;
P¼ .030) and female sex (adjusted OR,
2.05; 95% CI, 1.02–4.11; P¼ .041) were
positive predictors of successful reper-
fusion at first-pass; the use of a com-
bined technique was a negative
predictor of successful reperfusion at
first-pass (adjusted OR, 0.26; 95% CI,
0.09-0.76; P¼ .014).

Results of subgroup analysis for the
atherosclerotic etiology for predicting
good outcome are shown in the Online
Supplemental Data. In this subgroup, a
lower baseline NIHSS score was associ-
ated with better outcome (adjusted OR,

FIG 2. Ninety-day mRS according to mTICI. The dashed line indicates mRS 0–2; the dotted line,
mRS 0–3 mRS; the continuous line,mRS 0–5 and mortality.

Table 2: Multivariate logistic regression analysis for 90-day good outcome
Variable OR 95% CI P Value

Age 0.91 0.84–1.00 .067
NIHSS baseline 0.77 0.61–0.96 .025
Pc-ASPECTS MR imaging 3.01 1.03–8.76 .043
Contact aspiration 18.06 0.39–833.14 .139
Combined 0.10 0.00–17.07 .383
mTICI 2b/3 0.24 0.00–9.65 .450
Thrombolysis 0.02 0.00–2.19 .106
First-pass effect mTICI 2b/3 3.24 0.11–95.42 .495
Presumed etiology (atherosclerotic) 0.12 0.00–1.88 .133
Large-bore catheters 0.98 0.04–21.89 .991
Reperfusion time 0.99 0.97–1.02 .869

FIG 3. A, Probability of good outcome according to MR imaging pc-ASPECTS. B, Probability of good outcome according to the baseline NIHSS
score comparing the whole sample and the atherosclerotic subgroup.
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0.86; 95% CI, 0.75–0.98; P¼ .027). In this subgroup, percutaneous
transluminal angioplasty of the stenosis was performed in 3
patients; stent placement of the stenosis, in 5 patients; and percuta-
neous transluminal angioplasty plus stent placement, in 1 patient.
Multivariate analysis (adjusted for prespecified confounding fac-
tors) comparing the 3 techniques (Table 5) showed no
differences, considering neither a successful nor a complete reper-
fusion, whereas contact aspiration showed better results in both F-
P mTICI 2b/3 (adjusted OR, 6.67; 95% CI, 2.65–15.30; P, .001)
and F-P mTICI3 (adjusted OR, 5.88; 95% CI, 2.38–14.49;
P, .001).

The analysis of the area under the curve–receiver operating
characteristic curves showed that by combining only the 2 classes
of variables, we obtained the maximum area under the curve and
the accuracy of the model reached its best value (Fig 4).

No differences were found in the rates of successful reperfu-
sion among the centers involved in this study (P¼ .925).

DISCUSSION
A favorable clinical outcome (mRS 0–2) was observed in 38.2%;
when we considered patients with 90-day 0–3 mRS, which can be
considered an acceptable result if compared with the natural his-
tory of this disease, the percentage increased to 46%. These data
are higher than those reported by Bouslama et al14 and by the

BASILAR study investigators;7 this
result could be due to a lower mean
NIHSS score in our cohort.

Our analysis showed that the base-
line NIHSS score (OR, 0.77; P¼ .025)
and the pc-ASPECTS on MR imaging
(OR, 3.01; P¼ .043) are predictors
of 90-day good clinical outcome, as
previously reported by several stud-
ies.14-18 The correlation between a
lower baseline NIHSS score and the
probability of good outcome was
first demonstrated by the
ENDOSTROKE study group for
endovascular therapy,17 whose
results are similar to those we
observed and in line with previous
studies about thrombolytic treat-
ment in basilar occlusions.19

The probability of good outcome
rapidly decreases at each MR imaging
pc-ASPECTS point drop; with an MR
imaging pc-ASPECTS of ,6, the

adjusted probability of good outcome is ,10%. Most patients
underwent CT and CTA; CTP was performed in only 9.4% of
patients, probably because of its limited efficacy in posterior fossa
evaluation, whereas MR imaging was used 41.8%, because of the
lack of availability in the emergency setting in some of the involved
centers. A recent study by Guillaume et al20 had additionally dem-
onstrated that although a rapid recanalization of BAO in patients
with pretreatment DWI pc-ASPECTSof ,8 was associated with
good clinical outcome, a dramatic decrease in good outcome proba-
bility was observed with the increase of time to reperfusion, and
those patients could be considered “fast progressors.” A further
consideration is that CT pc-ASPECTS cannot accurately differenti-
ate patients with ischemia in life-threatening brain regions, such as
the pons, mesencephalon, and diencephalon.9 We concur that MR
imaging becomes essential in those cases in which the potential
benefit of endovascular thrombectomy is not clear.

When we adjusted for confounding factors, age was not asso-
ciated with good clinical outcome, unlike what was reported
by Gramegna et al,9 who noted an association between
younger age and a favorable clinical outcome. This difference
is not justified by either the mean age of the 2 subgroups,
which was similar (68.3 and 70.9 years) or by the percentage
of favorable clinical outcome (38.2% and 36.2%, respectively);
this difference could be due to the smaller population of their
study compared with ours.

Obtaining a successful reperfusion (mTICI 2b/3) is the main
goal for neurointerventionalists; the percentage of successful
reperfusion that we achieved was 86.3%, in line with other se-
ries.14 The successful reperfusion (mTICI 2b/3) correlated signifi-
cantly with the outcome in univariate analysis (P, .001), but not
in multivariate analysis (P¼ .495). Probably, TICI 2b reperfusion
is simply not good enough, and the goal of reperfusion should be
TICI 2c/3. Moreover, among patients in whom a successful reper-
fusion was obtained and who underwent MR imaging, 69.70% of

Table 3: Univariate analysis for predictors of first-pass effect

Characteristics Overall
First-Pass Effect,

mTICI 0/2a
First-Pass Effect,

mTICI 2b/3
P

Value
No. 187 90 (48.13%) 97 (51.87%)
Age (mean) (yr) 68 [SD, 13.9] 66.2 [SD, 13.30] 69.7 [SD, 14.4] .085
Women 61 (32.6%) 22/90 (24.4%) 39/97 (40.2%) .022
CTA 126 (68.1%) 57/90 (63.3%) 69/97 (71.1%) .256
Occlusion site .540
BA 176 (94.1%) 86/90 (95.6%) 90/97 (92.8%)
VA 11 (5.9%) 4/90 (4.4%) 7/97 (7.2%)

Presumed etiology .014
Atherosclerotic 66 (35.3%) 40/90 (44.4%) 26/97 (26.80%)
Thromboembolic 121 (64.7%) 50/90 (55.6%) 71/97 (73.2%)
Thrombolysis 56 (29.9%) 27/90 (30%) 29/97 (29.9%) .988

Contact aspiration 110 (58.8%) 39/90 (43.3%) 71/97 (73.2%) ,.001
Stent retriever 23 (12.3%) 12/90 (13.3%) 11/97 (11.3%) .678
Combined 43 (23.0%) 33/90 (36.7%) 10/97 (10.3%) ,.001
Use of alternative
thrombectomy
techniques

Large-bore catheters 74 (39.6%) 24/90 (26.7%) 50/97 (51.5%) .001
Symptom-to-groin (IQR) 293 (210–420) 287 (201–405) 300.5 (210–432.5) .086

Note:—VA indicates vertebral artery; BA, basilar artery.

Table 4: Multivariate logistic regression analysis for predictors
of first-pass effect

Variable OR 95% CI P Value
Age 1.02 0.99–1.04 .091
Female 2.05 1.02–4.11 .041
Presumed etiology (atherosclerotic) 0.68 0.33–1.38 .289
Contact aspiration 1.30 0.50–3.34 .582
Combined 0.26 0.09–0.76 .014
Large-bore catheters 2.25 1.08–4.67 .030
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them had a pc-ASPECTS of ,8; consequently, the probability of
good outcome was low (Online Supplemental Data).

F-P mTICI 2b/3 and the use of large-bore catheters were both
associated with good clinical outcome in the univariate analysis
(respectively, P, .001 and P¼ .04), but none of these technical
results were confirmed in the multivariate analysis. This discrepancy
between univariate and multivariate analysis could be attributed to
the small sample size when we consider specific technical subgroups.

Reperfusion time (in minutes) was significantly lower in the
good-outcome group (40.5 versus 60; P¼ .021). However, the
impact of reperfusion time on good clinical outcome at 90 days was
not consistent in multivariate analysis, unlike in other studies.20,21

This finding could be explained because faster procedures are more
frequently associated with thromboembolic occlusions (P, .001;
Online Supplemental Data), which are more likely to be related to a
better outcome.

The multivariate analysis for successful reperfusion at first-
pass showed that the use of large-bore catheters (OR, 2.25;
P¼ .030) and female sex (OR, 2.05; P¼ .041) are positive predic-
tors of successful reperfusion at first-pass, while the use of a

combined technique (OR, 0.26;
P¼ .014) is a negative predictor of
successful reperfusion at first-pass.
The better technical outcome reached
in the female sex could be explained
by slightly less prevalence of athero-
sclerotic occlusions in this group
(27.9% versus 38.9%). The combined
technique had worse results, and this
cannot be explained by either the
need for the change of strategy or the
number of revascularization attempts.
Even if predictors of first-pass effects
have already been studied by other
authors for anterior circulation occlu-
sion,22,23 this is the first time that this
concept has been applied to posterior
circulation stroke.

When we compared the 3 techni-
ques (adjusting for prespecified con-
founding factors), no difference was
found in obtaining either an mTICI
2b/3 or an mTICI 3, especially if there
were no differences in better func-
tional outcomes and complication

rates. However, aspiration had better results in F-P mTICI 2b/3
(OR, 5.82; P, .001) and F-P mTICI3 (OR, 5.27; P, .001). These
results could be partially explained by the most frequent use of the
A Direct Aspiration First Pass Technique in most of the centers
involved in the study.

Common guidelines containing specific recommendations with
strong levels of evidence for treating posterior circulation stroke are
lacking because randomized controlled trial results are missing. The
Acute Basilar Artery Occlusion: Endovascular Interventions versus
Standard Medical Treatment (BEST)24 trial was terminated prema-
turely due to a high crossover rate and negative results in the inten-
tion-to-treat analysis. The Basilar Artery International Cooperation
Study (BASICS)25 recently showed that endovascular therapy
administered ,6 hours from stroke onset in conjunction with best
medical management did not substantially improve functional out-
come at 90days (mRS 0–3) compared with best medical manage-
ment alone.26 In this trial, 44.2% of the participants randomly
assigned to receive endovascular therapy together with best medi-
cal management experienced a favorable functional outcome, com-
pared with 37.7% of the control group. This result was mainly due

Table 5: Multivariate logistic analysis of successful reperfusion among aspiration, stent retriever, and other techniques (combined
technique was used as a reference category)

Technical Outcome

Aspiration Stent Retriever Other Techniques
Unadjusted OR

(95% CI)
Adjusted OR
(95% CI)

Unadjusted OR
(95% CI)

Adjusted OR
(95% CI)

Unadjusted OR
(95% CI)

Adjusted OR
(95% CI)

mTICI 2b/3 1.32 (0.46–3.78) 0.79 (0.25–2.55) 1.70 (0.31–9.20) 4.22 (0.40–44.17) 0.72 (0.12–4.23) 1.39 (0.18–10.58)
mTICI 3 1.82 (0.86–3.84) 1.47 (0.66–3.29) 1.22 (0.42–3.51) 2.03 (0.59–6.97) 1.14 (0.29–4.51) 1.40 (0.28–6.82)
First-pass effect
mTICI 2b/3

6.00 (2.67–13.48)a 5.75 (2.41–13.70)a 3.02 (1.02–8.92)a 2.04 (0.60–6.96) 2.75 (0.69–10.94) 2.07 (0.37–11.46)

First-pass effect
mTICI 3

5.65 (2.40–13.29)a 5.18 (2.11–12.72)a 2.33 (0.73–7.38) 1.90 (0.52–6.99) 2.49 (0.58–10.64) 1.68 (0.27–10.20)

a P value , .05.

FIG 4. Receiver operating curve (ROC) analysis of different predictive models. The technical
model area includes the following: thrombectomy techniques, mTICI, F-P mTICI, large-bore cath-
eters, and groin-to-reperfusion time. The clinical model area includes age, sex, and NIHSS score.
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to a better-than-expected outcome in the control group.
Endovascular therapy tended to be more effective in patients older
than 70 years than in younger patients, and most interesting, there
was a significant difference in outcome favoring endovascular ther-
apy in patients with worse clinical presentation (NIHSS $10),
while there was a trend toward a better outcome after thrombolysis
in patients with minor deficits, or NIHSS ,10. Favorable results
(mRS 0–2) were 35.1%, while in our cohort, they were 38.2%; mRS
0–3 was 44.2% in their endovascular group, while in our cohort, it
was 46%. Compared with our study, mortality was higher (43.2%
versus 29.3%).

Another trial is currently running, the Basilar Artery Occlusion:
Chinese Endovascular Trial (BAOCHE; CinicalTrials.gov identifier:
NCT02737189). This trial investigates the benefit of standard medi-
cal treatment associated with endovascular treatment in acute BAO
versus standard medical treatment alone, but it is facing the chal-
lenge of achieving the inclusion target because a growing number
of stroke centers are unwilling to randomize patients to standard
medical treatment alone after the many positive results of trials for
endovascular therapy in patients with anterior circulation stroke.

Using a propensity score-matching analysis, a recent non-
randomized cohort study7 demonstrated that endovascular therapy
administered within 24hours of the estimated occlusion time is
associated with better functional outcomes and reduced mortality.
These findings suggest that endovascular thrombectomy might be
considered the standard of care for eligible patients with acute
BAO, despite the lack of a published randomized controlled trial.

Limitations
This study has several limitations: first, its retrospective and
observational design and the consequent use of post hoc hypothe-
ses. Then, mTICI and ASPECTS were assessed by the attending
stroke specialist and interventional neuroradiologist without a
central core lab; so, bias cannot be excluded. Stroke imaging pro-
tocols could differ among the centers involved in the study.

CONCLUSIONS
The analysis of our retrospective series showed that a lower base-
line NIHSS score and a higher MR imaging pc-ASPECTS were
predictors of good clinical outcome for acute BAO treated with
endovascular thrombectomy. A lower baseline NIHSS score was
also a predictor of good clinical outcome in the atherosclerotic
subgroup. The use of large-bore catheters was a positive predictor
of F-P mTICI 2b/3, while the use of a combined technique was a
negative predictor of F-P mTICI 2b/3. The aspiration technique
achieved better results in F-P mTICI 2b/3 and F-P mTICI 3 com-
pared with other thrombectomy techniques.

Disclosures: Nicola Limbucci—UNRELATED: Consultancy: Cerenovus, Medtronic,
Stryker.
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