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ABSTRACT

Background and purpose Endovascular treatment (EVT)
has shown an overwhelming benefit for acute anterior
circulation artery occlusion (ACO). Whether it can achieve
the same outcomes in posterior circulation artery occlusion
(PCO) has not been well explained. We aimed to evaluate
the characteristics and prognosis of ACO and PCO after EVT
in a nationwide registry.

Method The present analysis was based on the
prospective ANGEL-ACT Registry in China between
November 2017 and March 2019. Demographic data,
periprocedural times, recanalisation rate, intracranial
haemorrhage (ICH) and 90-day functional outcomes were
compared between the ACO and PCO groups.

Results A total of 1793 patients were analysed

including 397 (22.1%) consecutive patients with PCO

and 1396 (77.9%) patients with ACO treated with EVT.

A larger proportion of patients with PCO had intracranial
atherosclerotic disease and received extra angioplasty
during EVT. Successful recanalisation and 90-day
favourable functional outcomes did not differ significantly
between the two groups. Patients with PCO showed lower
24-hour ICH and symptomatic ICH rates. There was a trend
towards higher mortality rate in the PCO group (22.09%

vs 14.44%; adjusted OR 1.286 (95% Cl 0.820 to 2.017),
p=0.2731), especially when the onset to puncture time
was over 6 hours (30.77% vs 11.13%; adjusted OR 2.673
(95% Cl 1.280 to 5.583), p=0.0089, interactive p=0.0002).
Conclusions In this large prospective multicentre registry,
there was a significant difference in the characteristics
and periprocedural features between patients with PCO
and ACO. However, successful recanalisation and 90-day
favourable functional outcomes in PCO were equivalent to
those in ACO.

INTRODUCTION

Endovascular treatment (EVT) has shown an
overwhelming benefit for acute anterior circu-
lation artery occlusion (ACO).I_7 Evidence
on the efficacy and safety of EVT for poste-
rior circulation artery occlusion (PCO) is still
lacking.8 With PCO, however, acute ischaemic
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strokes (AIS) rarely occur with varied pres-
entation and remain devastating with a high
mortality and morbidity rate, especially
without early reperfusion.” With updates to
EVT materials and the development of multi-
modal imaging evaluations, a larger number
of clinical practices focus on EVT in PCO
populations.’ "' Whether EVT can achieve
the same outcomes in PCO as in ACO has not
been well explained. We therefore analysed
the data collected from a prospective multi-
centre registry12 to investigate differences in
the characteristics of ACO and PCO and to
ascertain the treatment prognosis between
the two groups.

METHOD

Patients’ selection

Written informed consent was obtained from
all patients to participate in the study, and the
privacy of the research subjects was strictly
protected. The data of the patientsincluded in
this studywere retrieved from the ANGEL-ACT
Registry. The ANGEL-ACT Registry is a multi-
centric, nationwide, prospective registry study
launched in December 2017 and terminated
in March 2019. The characteristics and oper-
ating protocols of ANGEL-ACT Registry have
already been published.'”” The ANGEL-ACT
Registry enrolled 2004 patients with AIS who
had undergone EVT. Patients were enrolled
according to the following inclusion criteria:
(1) Age 218 years; (2) Diagnosis of AIS caused
by imaging-confirmed intracranial large
vessel occlusion (LVO); and (3) Initiation
of any type of EVT, including intra-arterial
thrombolysis, mechanical thrombectomy
(MT), angioplasty and permanent stenting.
The exclusion criteria were (1) Isolated
cervical internal carotid artery or vertebral

BM)

Sun X, et al. Stroke & Vascular Neurology 2022;7:€001093. doi:10.1136/svn-2021-001093

285

=7

fE3
A


http://svn.bmj.com/
http://svn.bmj.com/
http://orcid.org/0000-0001-5723-9272
http://orcid.org/0000-0002-3277-6941
http://orcid.org/0000-0001-8782-5344
http://orcid.org/0000-0003-1264-5132
http://orcid.org/0000-0002-0165-9814
http://dx.doi.org/10.1136/svn-2021-001093
http://dx.doi.org/10.1136/svn-2021-001093
http://crossmark.crossref.org/dialog/?doi=10.1136/svn-2021-001093&domain=pdf&date_stamp=2022-09-02

N=2004
1Age>18
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Only extracranial artery occlusion, n=17
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Posterior circulation
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l—| Missing baseline data, n=21
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N=397

Anterior circulation stroke
N=1542

Only extracranial artery occlusion, n=66
No evidence of LVO, n=71

Anterior circulation
Intracranial vessel occlusion
N=1405

|_|

Included in the
anterior circulation analysis
N=1396

Missing baseline data, n=9

Figure 1 Flow chart of patient screening for the ANGEL-
ACT registry. LVO, large vessel occlusion.

artery (VA) occlusion and (2) No evidence of LVO angio-
gram. Among the enrolled patients, 83 patients with
isolated extracranial artery occlusion, 98 patients with
no evidence of LVO on digital subtraction angiography,
and 30 patients with missing baseline data were excluded
from the data analysis, leaving 397 (22.1%) consecutive
patients with PCO and 1396 (77.9%) patients with ACO.
A flow chart of patient screening is presented in figure 1.

Imaging assessment

All enrolled patients were required to complete brain
plain CT scan before the procedure. The examination
method of plain CT scan combined with CT angiography
(CTA) was recommended for patients with ACO, and
MRI and angiography (MRI/MRA) was recommended
for patients with PCO. If priority examination cannot be
performed due to the limitation of central conditions,
the imaging evaluation of brain tissue and blood vessels
can be completed according to the actual situation. The
head plain CT scan must be completed 24+3 hours after
the procedure. If conditions permit, MRI/MRA can be
performed to evaluate the final infarction volume, and
CTA is preferred to evaluate whether there is vascular
recanalisation or not.

Data collection

Data reporting preprocedural and procedural variables
were extracted by reviewing the patient charts, proce-
dure notes, angiograms, and progression and follow-up
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Figure 2 The distribution of artery occlusion site of

the ANGEL-ACT registry. ICA, intracranial artery; ICAD-
O,intracranial atherosclerotic disease related occlusion; M1,
middle cerebral artery M1 segment; M2, middle cerebral
artery M2 segment; BA, basilar artery; PCA, posterior
cerebral artery; VA, vertebral artery.

notes. Preprocedural variables included in this analysis
were age, sex, administration of intravenous thrombolysis
(bridging IVT), National Institute of Health Stroke Scale
(NIHSS) Score on admission, preantiplatelet treatment,
vascular risk factors (such as previous ischaemic stroke,
hypertension, diabetes mellitus, atrial fibrillation, alcohol
consumption, and previous or current smoking habit),
and pathogenesis of stroke (large artery atheroscle-
rosis, cardioembolism and others). Procedural variables
included the time from symptom onset to puncture and
recanalisation (OPT, ORT), the types of endovascular
procedures (stent thrombectomy, intra-arterial throm-
bolysis, catheter aspiration, balloon angioplasty and
permanent stenting) and administration of heparin IIb/
IIIa receptor inhibitors during thrombectomy. Baseline
and postprocedural modified Thrombolysis in Cerebral
Infarction Scale Score, and occurrence of intracranial
haemorrhage (ICH) on post-treatment imaging were
reviewed by core laboratory image interpretation. All
patients’ images were selected separately and reviewed by
two interventionalists blinded to the patient details.

Outcome measures

The primary outcome was functional independence,
defined as a modified Rankin Scale (mRS) Score of 0-2
at 90 days. The 90-day follow-up was ascertained using a
standardised telephone interview performed by trained
investigators blinded to the baseline and procedural
data. Secondary outcomes included (1) Technical effi-
cacy according to successful reperfusion rate, defined
as a postprocedural modified Thrombolysis in Cerebral
Infarction Scale Score of 2b or 3; (2) Any type of ICH at
24hours; (3) Symptomatic ICH (sICH) according to the
Heidelberg Bleeding Classification criteria at 24hours;
and (4) Mortality within 90 days.

Statistical analysis

All data were presented as the median (IQR) for contin-
uous and ordinal variables and a number (percentage)
for categorical variables. A comparison of the baseline
and procedural characteristics between both groups was
performed using the Mann-Whitney U test for continuous
and ordinal variables and Pearson’s X2 test for categorical
variables. A binary logistic regression model was used for
multivariable analysis. Outcomes were further compared
based on subgroups of OPT over or less than 6hours. A
multivariable model was constructed with variables with
values of p<0.1 in univariate analysis using forward inclu-
sion. The p value for inclusion in the model was <0.05.
All analyses were performed in SAS, V.9.4, software (SAS
Institute, Cary, North Carolina, USA).

RESULTS

A total of 1793 patients were included in the analysis:
1396 (77.9%) patients with ACO and 397 (22.1%)
patients with PCO. The distribution of occlusion
sites in both ACO and PCO groups is shown in
figure 2. Baseline characteristics are listed in table 1.
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Table 1 Baseline characteristics

Characteristic ACO (n=1396) PCO (n=397) P value
Age (years) 66(56-73) 64(55-72) 0.0038
Male (n, %) 878 (62.89%) 301 (75.82%) <0.0001
BMI 24.42+3.63 24.79+3.70 0.0479
Hypertension (n,%) 757 (54.23%) 272 (68.51%) <0.0001
Hypercholesterolaemia (n,%) 109 (7.81%) 50 (12.59) 0.0031
Diabetes mellitus (n, %) 246 (17.62%) 86 (21.66%) 0.0674
CAD (n,%) 212 (15.19%) 63 (15.87%) 0.7390
Current smoker (n, %) 408 (29.23%) 140 (35.26%) 0.0212
Atrial fibrillation (n, %) 572 (40.97 %) 78 (19.65%) <0.0001
History of stroke (n,%) 257 (18.41%) 89 (22.42%) 0.0741
History of TIA (n,%) 31 (2.22%) 22 (5.54%) 0.0006
Admission NIHSS 16(12-20) 22 (11-35) <0.0001
ASPECTS/pc-ASPECTS 9 (7-10) 9 (7-10)

SBP, mm Hg 145(130-160) 150(138-166) <0.0001
IV thrombolysis (n, %) 416 (29.80%) 108 (27.20%) 0.3157
Onset to thrombolysis, min 166 (120-180) 173 (120-180) 0.0410

General anaesthesia (n, %) 502 (35.96%) 221 (55.67%) <0.0001
ASTIN/SIR 3-4 (n,%) 522 (37.39%) 173 (43.58%) 0.0256
Underlying ICAD (n,%)* 359 (29.47 %) 175 (561.47%) <0.0001
Tandem occlusion (n,%) 305 (21.85%) 74 (18.64%) 0.1671
IA thrombolysis(n, %) 99 (7.09%) 50 (12.59%) 0.0005
Mechanical thrombectomy (n, %) 1269 (90.9%) 338 (85.14%) 0.0009
Number of thrombectomy 2 (1-3) 1(1-2) <0.0001
Heparin during MT (n,%) 669 (47.92%) 205 (51.64%) 0.1914
IIb/llla inhibitor (n,%) 677 (48.50%) 250 (62.97 %) <0.0001
Extra angioplasty (n,%) 365 (26.15%) 160 (40.30%) <0.0001
Permanent stenting (n,%) 212 (15.19%) 113 (28.46%) <0.0001
Onset to puncture, min 300 (210-440) 298 (208-428) 0.2664
Onset to recanalisation, min 404 (300-555) 481.5 (360-765) <0.0001
Puncture to recanalisation, min 83 (51-128) 93 (59-139) 0.0088

Stoke subtype by TOAST criteriat
Large artery atherosclerosis (n,%) 634 (48.40%) 257 (67.99%) <0.0001
Cardioembolism (n, %) 517 (39.47%) 70 (18.52%)

Other or unknown aetiology (n, %) 159 (12.14%) 51 (13.49%)

*Missing 235 data.

TMissing 105 data.

ACO, anterior circulation artery occlusion; ASPECTS, Alberta Stroke Programme Early CT Score; ASTIN/SIR, American Society of
Interventional and Therapeutic Neuroradiology/Society of Interventional Radiology Collateral Flow Grading System; BMI, body mass index;
CAD, coronary artery disease; IA, intra-artery; ICAD, intracranial atherosclerotic disease; IV, intravenous; MT, mechanical thrombectomy;
NIHSS, National Institute of Health Stroke Scale; pc-ASPECTS, posterior circulation Acute Stroke Prognosis Early CT Score; PCO, posterior
circulation artery occlusion; SBP, systolic blood pressure; TIA, transient ischaemic attack; TOAST, Trial of Org 10172 in Acute Stroke
Treatment.

Compared with patients with ACO, those with PCO  hypercholesterolaemia (12.59% vs 7.81%, p=0.0031),
were more likely to be male (75.8% vs 62.89%,  smoking (35.26% vs 29.23%, p=0.0212) and transient
p<0.0001) and younger (64 years, IQR (55-72) vs ischaemic attack (TIA) (5.54% vs 2.22%, p=0.0006);
66 years, IQR (56-73), p=0.0038) and had a history higher NIHSS Score at admission (22, IQR (11-35) vs
of hypertension (68.51% vs 54.23%, p<0.0001), 16, IQR (12-20), p<0.0001); and longer ORT (481.5,

Sun X, et al. Stroke & Vascular Neurology 2022;7:¢001093. doi:10.1136/svn-2021-001093 287



Open access

"ainssaid poo|q

21|01sAs dgS ‘uoisn|oo0 Aiepe uonenaid Jouslsod ‘ODd (9[edS 9Y0AS YiesH O ainiisu| [euoeN ‘SSHIN 9[e9S unjuey payipow ‘SHW ‘ebeyiiowsey [elueideiul ‘HO| ‘weisAs Buipess mol4
|esare||00 ABojoipey [euonuaniaiu] Jo A18100S/ABojoIpeIoINaN d1inadeisy] pue [euoiiusAiaiul Jo A19100S ueduswy ‘HIS/NILSY ‘HO paisnipe ‘4Oe (uoisn|oo0 Alspe uoiie|naJid Joudiue ‘O0Y

‘SSHIN uolssiwpe ‘elssyiseeue _N‘_mcmm ‘@yows 1snlpv,.

‘SSHIN uoissiwpe ‘Aisejdoibue eaixa ‘eisayisaeue [eiauab 1snipyh

‘SSHIN uolssiwpe ‘elseyisaeue [eiouab isnlpy§

‘Awooaquioly} [eojueyosw ‘elsayisaeue [esouab “Aisejdolbue eaixs ‘| Hd isnlpyt
"9SBasIp 01}049|0s0Jay1E [elueIORUI ‘OpeIb HIS/NILSY ‘BlIseylseeue [eisuab ‘elwee|oleiss|oyoiadAy 4gs isnlpyl
‘BIsayisaeue |esauab ‘epelb Y|S/NILSY ‘Aisejdoibue eaixs ‘uoisuspadAy ‘| Hd 1shlpy,
‘sisAjeue a|qeleAl}NW Ul S10}0e} Buipunojuod |e 1snipy #g paisnipy

Japuab pue abe 1snlpy .| paisnipy

«SAep

k€220 (L10°'201028°0)982°+ #000°0 (682°201692'}) #0.°L LOOO'0> (021201 /8L1)98S L (%6022 6.8 (%vyvl) e6l (%16°Gl) €22 06 1e Aljevo

b sAep

6S76'0 (S6€°1 0100.°0)886°0 LOLO'O (626°0 03 18S0) S€2°0 2¥0'0 (266°0 01 829°0) 6820 (%99°08) 261 (%75 9S) 952  (%¥2’'SS) 876 06 ¥& -0 SHw

§sAep

GLel'0  (0v8'L 01 #26°0) #0E'L 1950 (2S1°L 03 802°0) S68°0 ¥LL2'0 (S02'L 0} 192°0)856°0  (%ECTY) 891 (%0¥'GY) L09 (%94°Sh) S22 06 ¥& 2-0 SHw

08820 (899°L 0101G°0) 2226'0 +226'0 (8Sy L 01812°0)9L0°} 8988'0 (Li'L 0}222°0)920°F (%91'88) 06E (%68°28) 222l (%S6°/8) L/GL  Fuonesijeueosy

1sinoy g uiyum

¥670'0  (866°0 01 202'0) 6¥7'0 L1000 (2990 01 861°0) €920 S000°0 (€29°001981°0) 0vE'0  (%ceE) 2k (%16'8) 8L (%99°2) 0€lL  HOI olewoidwAis

«SINoy ¢

72200 (S€6'00191¥°0) #29°0 L000°0> (S569°0 03 06€°0) 1250 L000°0> (699°0 0} 2/€°0) 2060 (%88°91) 29 (%0882 20F (%91°92) 691 ulyum Hol Auy
anjea d (12%656) Hoe onjeA d (19 %S6) Hoe onjea d (10%S6) HO (262=u) 00d (96€1=U) OOV juaned ||y

#2 paisnipy «} paisnipy paisnipeun

uoissaJbai onsiBo| sjgeueAlnnw Aq sdnoib ODd pue OOV Usemiaqg uosuedwod juiod pus Aoeolye pue Alojes gz aqeL

Sun X, et al. Stroke & Vascular Neurology 2022;7:€001093. doi:10.1136/svn-2021-001093

288



IQR (360-765) vs 404, IQR (300-555), p<0.0001).
Furthermore, they were more likely to have intracra-
nial atherosclerotic disease (ICAD, 51.47% vs 29.47%,
p<0.0001) and receive intra-artery thrombolysis
(12.59% vs 7.09%, p=0.0005) and IIb/IIla receptor
inhibitors (62.97% vs 48.50%, p<0.0001) and perma-
nent stenting (28.46% vs 15.19%, p<0.0001) during
EVT.

Regarding the pathogenesis of stroke, large artery
atherosclerosis (67.99%) was more often observed in
the PCO group, while cardiac embolism (18.52%) and
other types of pathogeneses (13.49%) were observed
less often. Stent thrombectomy and catheter aspiration
were performed more often in patients with ACO than in
patients with PCO. Balloon angioplasty and permanent
stenting were performed more often in patients with
PCO than in those with ACO.

A comparison of recanalisation rates, postoperative
haemorrhage and outcomes after a 90-day follow-up is
shown in table 2. ICH, whether symptomatic or asymp-
tomatic, occurred more frequently in ACO. PCO showed
lower 24-hour ICH (16.88% vs 28.80%; OR 0.502 (95%
CI 0.377 to 0.669), p<0.0001; adjusted OR 0.624 (95% CI
0.416 to 0.935), p=0. 0224) and sICH (3.22% vs 8.91%;
OR 0.340 (95% CI 0.186 to 0.623), p=0.0005; adjusted
OR 0.449 (95% CI 0.202 to 0.998), p=0.0494) rates than
did ACO. Successful recanalisation and a favourable
functional outcome at 90 days (mRS 0-2) did not differ
significantly between PCO and ACO in either unadjusted
or adjusted logistic regression (88.16% vs 87.89% and
44.33%vs 45.40%). The mRS distribution of the two
groups is shown in figure 3. It can be clearly seen from
the data and graphs that there was a trend towards higher
mortality rate in the PCO group than in the ACO group
(22.09% vs 14.44%; OR 1.586 (95% CI 1.187 to 2.120),
p<0.0001; adjusted OR 1.286 (95% CI 0.820 to 2.017),
p=0.2731).

In the subgroup analysis, we found that patients with
PCO showed similar independent functional outcomes
(57.87% vs 54.51%) and mortality (15.32% vs 16.46%)
at 90 days and a lower sICH risk within 24hours than
patients with ACO when OPT was less than 6hours.

ACO 27.5
(0=1396)
PCO 31.4
(0=397)
0% 20% 40%

However, when OPT was over 6hours, PCO showed a
devastating mortality rate compared with ACO (30.77%
vs 11.13%; OR 3.548 (95% CI 2.260 to 5.569), p<0.0001;
adjusted OR 2.673 (95% CI 1.280 to 5.583), p=0.0089,
interactive p=0.0002) (table 3).

Furthermore, multivariate logistic regression analysis
adjusting for baseline characteristics was performed in
the two groups separately. In the ACO group, age <66
years (OR 1.681 (95%CI 1.255 to 2.252)), NIHSS
Score <16 (OR 2.131 (95%CI 1.594 to 2.850)), Alberta
Stroke Programme Early CT Score (ASPECTS) =9 (OR
1.489 (95% CI 1.090 to 2.036)) and OPT>6hours (OR
1.359 (95%CI 1.006 to 1.837)) were significant predictors
for 90-day functional independence consistent with the
majority of reported studies. While in the PCO group, we
just found NIHSS Score <16 (OR 2.890 (95%CI 1.773 to
4.694)) were a significant predictor for 90-day functional
independence (figure 4). Finally, we compared the base-
line characteristics and clinical outcomes of different
occlusion sites, namely the VA-V4 segment, basilar artery
(BA) and posterior cerebral artery (PCA) in the PCO
group, and showed the results in the online supplemental
table 1 and online supplemental table 2. Besides patients
with PCA showed a lower successful recanalisation rate
and no death at 90 days, other clinical outcomes did not
relate to location site (online supplemental figure 1). A
90-day mRS distribution of VA, BA and PCA is shown in
online supplemental figure 2.

DISCUSSION

Our present study aimed to compare the clinical charac-
teristics and outcomes between patients with PCO and
those with ACO treated by EVT in real situations. In this
report, we found that the pathogenesis of stroke and
treatment procedures were significantly different in PCO
and ACO, which affected their clinical outcome.

Similar to many other studies,"” '* we found that large
artery atherosclerosis and ICAD were more common in
PCO than in ACO and that the larger percentage of men,
higher BMI, and history of hypertension, hypercholes-
terolaemia, TIA and smoking related to ICAD were also

80%

60% 100%

Figure 3 Outcome of the modified Rankin Scale at 90 days between the anterior circulation artery occlusion (ACO) and

posterior circulation artery occlusion (PCO) groups.
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Figure 4 Predictors of a 90-day mRS Score 0-2 between the acute anterior circulation artery occlusion (ACO) and
posterior circulation artery occlusion (PCO) groups. ASPECTS, Alberta Stroke Programme Early CT Score; ICAD, intracranial
atherosclerotic disease; mRS, modified Rankin Scale; NIHSS, National Institute of Health Stroke Scale; pc-ASPECTS, posterior

circulation Acute Stroke Prognosis Early CT Score.

observed in patients with PCO. Elderly patients and atrial
fibrillation were more often observed in the ACO group.'”

Due to the significant difference in pathogenesis
between the two groups, EVT strategies were not the
same. MT is more frequently used to treat ACO, while
the combination of intra-artery thrombolysis and/or IIb/
IIla receptor inhibitors is more prevalent in PCO for
resolving ICAD lesions. In our study, rescue angioplasty
was also an important means for maintaining recanali-
sation, as balloon angioplasty and permanent stents are
more commonly used in patients with PCO. Itis clear that
the technique of successful recanalisation was satisfactory
in both patients with PCO and patients with ACO, with
success rates of 88.16% and 87.89%, respectively, slightly
higher than those reported by a meta-analysis.'® The inde-
pendent functional outcomes at 90 days seemed to be
equivalent between the PCO and ACO groups (44.33%
vs 45.40%). We were glad to see that the efficacy of prop-
erly performed EVT in patients with PCO could achieve
similar outcomes to that in patients with ACO in real clin-
ical practice.

Even with comparable successful recanalisation rates
and independent functional outcomes, patients with
PCO thrombectomy had relatively worse outcomes than
those with ACO, as shown by a higher rate of mortality in
our analysis (22.09% vs 14.44%). There was a high chance
that futile recanalisation occurred in patients with PCO.
Previous studies' ™ pointed out that age, stroke severity,
baseline NIHSS Score and duration of the procedure
were related to poor outcome in patients with PCO. Early
symptoms of PCO are complex and not easy to recog-
nise, and the time from onset to initiation of treatment is
longer; these factors often result in ineligibility for intra-
venous thrombolysis and a delay of initiation of the EVT
procedure.”” Another reason for the high mortality rate
of PCO might be attributable to disturbing brainstem
symptoms, such as a comatose state, dysphagia, tracheos-
tomy, hypostatic pneumonia and complications due to a
long-term bedridden state. However, the PCO mortality in
our study was slightly lower than that in a meta-analysis'®
including 474 patients with PCO (26.6%) and the EVT
arm group in the Basilar Artery Occlusion Endovascular

Intervention versus Standard Medical Treatment (BEST)
Trial'” and The EVT for Acute Basilar Artery Occlusion
Study (BASILAR) "' (33% and 47.3%).

ICAD may be the main determining factor that results
in different outcomes between patients with PCO and
patients with ACO. ICAD was more frequently observed
in patients with PCO and perhaps played an absolutely
different role in the mechanisms and outcomes of stroke
in PCO and ACO.* A study compared the EVT procedural
and clinical outcomes among patients with ACO with and
without ICAD. The results showed that the recanalisation
rate and clinical outcomes did not differ between patients
with or without ICAD in ACO.*" Another study compared
the recanalisation rate and clinical outcomes of MT in
different subtypes of basilar artery occlusion (BAO), and
they found that BAO with in situ atherosclerotic throm-
bosis had a worse recanalisation rate and poorer clinical
outcome than embolic BAO.* In our study, we also found
that more patients suffered TIAs before stroke in PCO.
With stroke recurrence, the risk of cumulative disability
and poor prognosis increases accordingly,” which may
be a reason for a poor outcome in PCO. Therefore, we
should strengthen the identification and intervention
of patients with ICAD in the early stage, especially for
those who present with symptomatic posterior circulation
ICAD and suffer recurrent TIAs. Early angioplasty may be
reasonable and should be considered from a more posi-
tive perspective.

Similar to other research findings,** patients with PCO
also showed a lower rate of ICH than patients with ACO,
including sICH and any type of ICH, even though intra-
artery thrombolysis and IIb/IIla receptor inhibitors were
more commonlyused in ourstudy. This mightbe explained
by the larger volume of ischaemic tissue in ACO, which
usually results from cardiac embolism, and oral preanti-
coagulant agents, which are also a risk factor.”” Compared
with ACO, PCO typically causes smaller ischaemic lesion
volumes, which may reduce the rate of ICH after EVT.
In our study, we found that there are more patients with
good collateral circulation presented American Society of
Interventional and Therapeutic Neuroradiology/Society
of Interventional Radiology Score 3-4 grade in PCO than
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Figure 5 The clinical outcomes compared with other published studies. ACO, anterior circulation artery occlusion; ICH,
intracranial haemorrhage; mRS, modified Rankin Scale; PCO, posterior circulation artery occlusion; sICH, symptomatic

intracranial haemorrhage.

ACO (43.58% vs 37.39%, p=0.0256), which maybe result
in a lower chance of ischaemia-reperfusion injury after
recanalisation. A study reported that blood-brain barrier
derangements were more frequently observed in ACO
(22%) than in PCO (7%).%® Another reason is that the
number of MT device passes is higher in patients with
ACO, which has been verified to be associated with ICH
after EVT.?” We present a brief comparison of our find-
ings with other studies'* '*'* in figure 5.

Subgroup analysis according to the OPT time window
gave rise to different functional outcomes. We found that
successful recanalisation, 90-day favourable functional
outcome and mortality in PCO were equivalent to ACO
within a 6-hour OPT time window. However, when OPT
was over 6 hours, the risk of 90-day death in PCO was 2.673
times higher than that in ACO. The test for interaction
showed a significant difference in the clinical outcomes
affected by ischaemic location at different OPT times.

Regardless of anterior and posterior circulation infarc-
tion, EVT in the early stage of onset is more to save the
brain tissue in the ischaemic penumbra, while the collat-
eral circulation in the PCO is better, which can quickly
restore brain function and achieve the same clinical prog-
nosis as the ACO. However, as the time of cerebral isch-
aemia is prolonged, the brainstem infarction caused by
the progression of PCO often causes malignant cerebral
infarction, brain herniation, death and other events that
badly affect the clinical prognosis of patients, resulting in
totally different clinical outcomes compared with ACO.
This means that a selected OPT time window should be
applied for assessment at admission for both patients with
ACO and patients with PCO.

Finally, we tried to assess the potential predictive factors
related to the 90-day independent outcome of ACO and
PCO groups separately by multivariable analysis. The rele-
vant data of the ACO group have been presented in our
formerly published paper. And we found age <66 years,

NIHSS Score <16, ASPECTS >9 were significant predic-
tors for 90-day functional independence consistent with
the majority of reported studies. However, in the PCO
group, we just found patients with lower NIHSS Score
have a towards to a better clinical outcome. It is possible
that in the PCO group, disease severity and brainstem
infarction play a greater role in prognosis. Since we only
adjusted baseline data in the multivariable analysis, there
perhaps exist other possible predictors that need to be
figured out in our later research.

Some limitations should also be mentioned before
generalising the present findings. First, this was not a
randomised study, and measured or unmeasured vari-
ables may represent potential confounders that cannot
be ruled out despite adjustment. Second, this study was
exclusively conducted in the Chinese population. Delays
in the process of EVT in China and the variety and
complexity of surgical procedures, as well as the high
proportion of ICAD in Chinese patients, more rescue
balloon angioplasty and permanent stenting, and differ-
ences in perioperative antithrombotic therapy will affect
the extrapolation of the results of our study to other
populations. The sample size of patients with PCO was
relatively small compared with that of patients with ACO.
We compared the different characteristics and prognoses
between ACO and PCO, which could be analysed sepa-
rately in later trials.

CONGCLUSION

Although the pathogenesis, anatomy and EVT strategies
are different, with timely recanalisation, patients with
PCO could obtain a similar clinical benefit to that of
patients with ACO.
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