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Current Status of Treatment for Acute 
Large Vessel Occlusion Stroke in Awaji 
Island Area after the Introduction of  
Endovascular Treatment

Takashi Mizowaki,1 Masahiro Nakahara,1 Atsushi Fujita,2 Yoshio Sakagami,1 and Eiji Kohmura2

Objective: We retrospectively analyzed the current status of treatment for anterior circulation large vessel occlusion 
(LVO) in island areas with a high population aging rate.
Methods: We investigated 62 consecutive patients with ischemic stroke due to acute anterior circulation LVO between 
October 1, 2017 and June 30, 2019.
Results: In all, 26 (41.1%) patients underwent endovascular treatment (EVT). The successful recanalization rate of EVT 
was 88.5% (23/26). There was a significant difference in the age (median, 75.5 years vs. 81 years, respectively, P = 0.0411) 
and the rate of intravenous tissue plasminogen activator (tPA) therapy (53.5% vs. 11.1%, respectively, P <0.001) between 
the EVT group and the non-EVT group. Patients in the EVT group achieved a favorable outcome more frequently than 
those in the non-EVT group (50% vs. 11.1%, respectively, P = 0.0012). In the analysis based on the place of onset among 
the three cities comprising Awaji Island and the four groups with in-hospital onset, there was no significant difference in 
the rate of EVT, and the outcome of the in-hospital onset group was poor. Among the EVT group, there was a significant 
difference in the pre-treatment National Institutes of Health Stroke Scale score (median, 15 vs. 19, respectively, P = 0.0237) 
and time from onset to recanalization (O2R; median, 240 min vs. 323 min, respectively, P = 0.0128) between the favorable 
outcome group and the unfavorable outcome group.
Conclusion: Even in an island area, it is possible to complete the treatment of ischemic stroke due to LVO within the 
regional medical area.

Keywords▶  acute ischemic stroke, large vessel occlusion, endovascular treatment

the efficacy of EVT has been demonstrated under specific 
conditions even in patients undergoing EVT >6 hours after 
onset.7,8) This treatment has been increasingly indicated. 
According to the Recovery by Endovascular Salvage for 
Cerebral Ultra-acute Embolism (RESCUE) Japan Project,9) 
EVT was performed in 6.06/100000 Japanese individuals 
in 2016 and for 9.82/100000 Japanese individuals in 2018, 
exhibiting an increased incidence. Awaji Island has a pop-
ulation of approximately 130000 persons, and individuals 
aged ≥65 years account for approximately 34% of the total 
population (national mean, approximately 27%). The Awaji 
area comprises three cities (Fig. 1)—Sumoto City, where 
our hospital is located; Minami Awaji City; and Awaji City. 
It is an elongated island area located in the east of the Seto 
Inland Sea, with a north–south distance of 55 km and east–
west distance of 28 km. Its east area is adjacent to the Osaka 
Prefecture/Wakayama Prefecture through the Osaka Bay and 
Kitan Channel. Its south area is adjacent to the Tokushima 

Introduction

The results of a randomized study regarding endovascular 
treatment (EVT) for large vessel occlusion (LVO) within 
6 hours of onset were published in 2015.1–5) In 2016, its effi-
cacy was established through a meta-analysis.6) Additionally, 
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Prefecture via the Ōnaruto Bridge. Its north area is adjacent 
to Kobe City via the Akashi-Kaikyo Bridge. At our hospital, 
two specialists certified by the Japan Neurosurgical Soci-
ety (including the main author, the only specialist certified 
by the Japanese Society for Neuroendovascular Therapy 
[neuroendovascular specialist] in the Awaji medical area) 
and one resident, as full-time workers, are responsible for 
emergency neurosurgical care through a 24-hour system. 
Emergency patients are transported by ambulance, managed 
by the Awaji broad area municipal association for firefight-
ing, to the medical institutions located in the control area. 
Therefore, we retrospectively examined acute-phase treat-
ment for anterior circulation LVO after the introduction of 
EVT at our hospital in this island area.

Subjects and Methods

The subjects included 62 patients with acute-phase isch-
emic stroke who were transported to our hospital within 
24 hours of last known normal between October 1, 2017 
and June 30, 2019; they were admitted due to anterior cir-
culation LVO on imaging. The study period reflects the 

time when the neuroendovascular specialist was employed 
full time at our hospital. The neurological severity was 
evaluated using the National Institutes of Health Stroke 
Scale (NIHSS). The severity of ischemic stroke on images 
was evaluated using the Alberta Stroke Program Early 
CT Score (ASPECTS), and patients with intracranial 
hemorrhage were excluded. The intra-/extracranial internal 
carotid artery (ICA) and M1/M2 middle cerebral artery 
were defined as anterior circulation LVO. For image assess-
ment, computed tomography (CT) or magnetic resonance 
imaging (MRI) was performed. As a rule, occluded blood 
vessels were identified using magnetic resonance angiog-
raphy (MRA). However, when MRA could not be per-
formed because a pacemaker should be inserted, occluded 
blood vessels were identified using CT angiography. No 
age limit was established. The selection criteria for EVT 
included (1) patients within 6 hours of onset (before March 
2018) or within 24 hours of onset (after March 2018),10) (2) 
those with an NIHSS score of ≥6 and neurological symp-
toms, and (3) those with infarction involving ≤1/3 of the 
middle cerebral artery perfusion area and an ASPECTS of 
≥5. Regarding the recanalization rate after EVT, MRA or CT 
angiography was performed to confirm the absence of early 
reocclusion related to residual atherosclerotic stenosis or 
dissection after recanalization. Patients with a Thromboly-
sis in Cerebral Infarction score of ≥2b on postprocedural 
angiography in whom recanalization was maintained on MRA 
or CT angiography 12–24 hours after procedure achieved suc-
cessful recanalization. The outcome was evaluated using the 
modified Rankin Scale (mRS) 3 months after onset. Patients 
with a mRS score of 0–2 had a favorable outcome, whereas 
those with a mRS score of 3–6 had an unfavorable outcome. 
However, when the pre-stroke mRS score was 3–5, patients 
with a return to the original mRS score had a favorable out-
come. Patients with a hemorrhage-related ≥4-point increase 
in the NIHSS score experienced symptomatic intracranial 
hemorrhage as a postoperative complication.

EVT was performed via the transfemoral approach after 
systemic heparinization under local anesthesia. A 9-Fr intro-
ducer sheath was inserted into the femoral artery, and a 9-Fr 
balloon-tip guiding catheter was inserted into the common 
or ICA. In patients with intracranial lesions, combined pro-
cedure using a stent retriever with aspiration catheter was 
considered as the first-line procedure. To treat atheroscle-
rotic stenosis at the site of occlusion, percutaneous translu-
minal angioplasty or stenting was performed if necessary.

For statistical analysis, continuous variables were com-
pared using the Mann–Whitney U or Kruskal–Wallis test. 

Fig. 1  Locations of Awaji Medical Center (AMC), three cities, and 
main fire department
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Category variables were compared using Fisher’s exact test. 
A P value of 0.05 was considered significant (R3.0, R Foun-
dation for Statistical Computing, http://www.r-project.org).

Results

The median age of the subjects was 79 years. Of the 62 
patients, EVT was performed in 26 (41.9%). In 47 (75.8%) 
of the 62 patients, cardiogenic cerebral embolism was eti-
ologically involved in occlusion. Eleven patients (17.8%) 
developed ischemic stroke during hospitalization. Of the 
51 patients with out-of-hospital onset, 49 (96.1%) were 
transported to our hospital by ambulance. Our hospital has 
a heliport for patient transportation, but no patient was 
transported by helicopter. One patient in the non-EVT 
group was referred/transported from another hospital. There 
were no “Drip, Ship and Retrieve” patients. As shown in 
Table 1, background factors were compared between the 
EVT and non-EVT groups. There were significant differences 
in the age (median, 75.5 years vs. 81 years, respectively, 
P = 0.0411), rate of patients who underwent intravenous 
thrombolysis with alteplase (tissue plasminogen activator 
[tPA]) (53.5 vs. 11.1%, respectively, P <0.001), and rate of 

patients with a favorable outcome 3 months after onset 
(50 vs. 11.1%, respectively, P = 0.0012) between the two 
groups. The interval from onset until consultation at the 
outpatient clinic (onset to door time [O2D]) was slightly 
longer in the non-EVT group than the EVT group, although 
there was no significant difference between the two groups. 
The mortality rate 3 months after onset was slightly higher 
in the non-EVT group than in the EVT group, although 
there was no significant difference between the two groups. 
Regarding the cause of death, one patient in the EVT group 
died of a factor other than ischemic stroke, whereas eight 
patients in the non-EVT group died of ischemic stroke. In 
the EVT group, the interval from consultation until punc-
ture (door to puncture time [D2P]) was 95 minutes and 
that from puncture until recanalization (puncture to reca-
nalization time [P2R]) was 80 minutes. Of the 26 patients, 
recanalization after EVT was achieved in 23 (88.5%), 
and the outcome 3 months after onset was favorable in 13 
patients (50%). Symptomatic intracranial hemorrhage after 
EVT was observed in 2 (7.7%) of the 26 patients, one of 
whom required surgical hematoma removal.

The results were compared among the four groups 
divided based on the area of onset: three cities comprising 

Table 1 Baseline characteristics and clinical outcomes
All (N = 62) EVT group (N = 26) Non-EVT group (N = 36) P value

Age: yr.-med. 79 75.5 81 0.0411

Pre-stroke mRS
  ≤2 55 22 33 –
  >2 7 4 3 –

Vascular risk factor: no./total no. (%)
 HT   42/62 (67.7%) 16/26 (61.5%) 26/36 (72.2%) NS
 HL   20/62 (32.3%)  9/26 (34.6%) 11/36 (30.6%) NS
 DM 13/62 (21%)  4/26 (15.4%) 9/36 (25%) NS
 Af   26/62 (41.9%) 11/26 (42.3%) 15/36 (41.7%) NS
 Smoking   20/62 (32.3%) 10/26 (38.5%) 10/36 (27.8%) NS

NIHSS score-med. 17 17 16.5 NS
IV-tPA-no./total no. (%)   18/62 (29.0%) 14/26 (53.8%)  4/36 (11.1%) <0.001
ASPECTS (-DWI)-med. 7 7 6 NS

Site of occlusion: no./total no. (%)
 ICA*   27/62 (43.5%) 10/26 (38.5%) 17/36 (47.2%) NS
 M1   27/62 (43.5%) 13/26 (50%) 14/36 (38.9%) NS
 M2   8/62 (12.9%)  3/26 (11.5%)  5/36 (13.9%) NS

Time interval-min.-med.
 O2D 106.5 72.5 146 NS
 D2P – 95 – –
 P2R – 80 – –

Successful recanalization: no./total no. (%) – 23/26 (88.5%) – –
Favorable outcome at 3 months: no./total no. (%)   17/62 (27.4%) 13/26 (50%)  4/36 (11.1%) 0.0012
Death at 3 months: no./total no. (%)   9/62 (14.5%) 1/26 (3.8%)  8/36 (22.2%) NS

Af: atrial fibrillation; ASPECTS: Alberta Stroke Program Early Computed Tomography Score; DM: diabetes mellitus; EVT: endovascular treatment; 
HL: hyperlipidemia; HT: hyper tension; ICA: internal carotid artery; IV tPA: intravenous tissue plasminogen activator; mRS: modified Rankin Scale score; 
NIHSS: National Institutes of Health Stroke Scale Score
*Including tandem occlusion, D2P: door to puncture time; M1: M1 portion of middle cerebral artery; M2: M2 portion of middle cerebral artery; NS: not 
significant; O2D: onset to door time; P2R: puncture to recanalization time
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the Awaji Island and an in-hospital onset group. There were 
no significant differences in the examined items, including 
the number of patients and rate of patients who underwent 
EVT. However, there was a significant difference in the rate 
of patients with a favorable outcome 3 months after onset. 
The value in the in-hospital onset group was lowest (Sumoto 
City, 38.9%; Minami Awaji City, 21.1%; Awaji City, 42.9%; 
and in-hospital onset group, 0%; P = 0.048) (Table 2). In 
patients who were transported to our hospital by ambu-
lance, the median transfer time was 8 minutes in the Sumoto 
City onset group, 27 minutes in the Minami Awaji City 
onset group, and 32 minutes in the Awaji City onset group, 
with no significant difference between these groups.

We compared the results between 13 patients with a 
favorable outcome and 13 with an unfavorable outcome 
in the EVT group. There was a significant difference in 
the pre-treatment NIHSS score between the two groups 
(median, 15 vs. 19, respectively, P = 0.0237). Regarding 
the time frame, there were no significant differences in the 
O2D, D2P, or P2R, but the total time comprising these 
intervals, that is, the interval from onset until recanaliza-
tion (onset to recanalization time [O2R]), was significantly 
shorter in the favorable outcome group than in the unfavor-
able outcome group (median, 240 vs. 323 minutes, respec-
tively, P = 0.0128) (Table 3).

Discussion

One important risk factor for cardiogenic cerebral embo-
lism is atrial fibrillation. Its morbidity rate is higher at a 
more advanced age.11) Therefore, acute-phase recanaliza-
tion therapy, including acute-phase revascularization for 

LVO, is important in the Awaji medical area, which has a 
high percentage of elderly persons. In this study, the median 
age of the subjects was 79 years, being markedly higher than 
that reported in a meta-analysis of five studies by the Highly 
Effective Reperfusion evaluated in Multiple Endovascular 
Stroke (HERMES) Trials collaboration (68 years).6)

EVT vs. non-EVT
The non-EVT group had a significantly higher median age 
than the EVT group. However, the rate of patients who 
underwent intravenous thrombolysis with tPA was signifi-
cantly lower in the non-EVT group than in the EVT group 
probably because the 36 patients in the non-EVT group 
included 7 (19.4%) mild-status patients with a pre-treatment 
NIHSS score of ≤4, 13 (36.1%) patients with an interval of 
≥4.5 hours from onset, and 13 (36.1%) patients who had 
infarction involving ≥one-third of the middle cerebral 
artery perfusion area. EVT was not indicated for patients 
with a pre-treatment NIHSS score of ≤4 or those with 
infarction involving ≥one-third of the middle cerebral 
artery perfusion area. The O2D was slightly longer in the 
non-EVT group than in the EVT group, although there 
was no significant difference between the two groups. The 
mortality rate was slightly lower in the EVT group than in 
the non-EVT group, although there was no significant dif-
ference between the two groups.

Comparison among the areas of onset
The Awaji Island comprises Sumoto City, where our hospi-
tal is located, Awaji City (north of Sumoto City), and Min-
ami Awaji City (south of Sumoto City). The population is 
similar among the three cities. When comparing the results 

Table 2 Comparison of clinical outcomes by region
Sumoto (N = 18) Minami-Awaji (N = 19) Awaji (N = 14) Hospital (N = 11) P value

Age: yr.-med. 76 81 81.5 80 NS
IV-tPA: no./total no.(%)  6/18 (33.3%)  7/19 (36.9%)  3/14 (21.4%) 2/11 (18.1%) NS
EVT: no./total no.(%) 10/18 (55.6%)  7/19 (36.9%)  5/14 (35.7%) 4/11 (36.3%) NS
NIHSS score-med. 14.5 16 18 20 NS
ASPECTS(-DWI)-med. 7 7 8 6 NS

Site of occlusion: no./total no.(%)
 ICA* 9/18 (50%) 10/19 (52.6%)  3/14 (21.4%) 5/11 (45.5%) NS
 M1  8/18 (44.4%)  8/19 (42.1%) 7/14 (50%) 4/11 (36.4%) NS
 M2 1/18 (5.6%) 1/19 (5.3%)  4/14 (28.6%) 2/11 (18.1%) NS

Time interval: min.-med.
 O2D 190.5 111 175.0 – NS
Favorable outcome at 3 months:  
 no./total no.(%)

 7/18 (38.9%)  4/19 (21.1%)  6/14 (42.9%) 0/11 (0%) 0.048

Death at 3 months: no./total no.(%) 1/18 (5.6%)  5/19 (26.3%) 0/14 (0%) 3/11 (27.2%) NS

ASPECTS: Alberta Stroke Program Early Computed Tomography Score; EVT: endovascular treatment; ICA: internal cerebral artery; IV tPA: intravenous 
tissue plasminogen activator; NIHSS: National Institutes of Health Stroke Scale Score
*Including tandem occlusion, M1: M1 portion of middle cerebral artery; M2: M2 portion of middle cerebral artery; mRS: modified Rankin Scale score; 
NS: not significant; O2D: onset to door time
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among the three cities, there were differences in the inter-
val required for emergency transport and O2D, but they 
were insignificant. The O2D was longest in Sumoto City. 
We compared the results among the four groups involving 
the three cities and in-hospital onset. There were no signif-
icant differences in the age, rate of patients who underwent 
intravenous thrombolysis with tPA, rate of patients who 
underwent EVT, pre-treatment NIHSS score, or ASPECTS 
(-DWI); there were no area-related differences in the con-
ditions before therapeutic intervention. Therefore, statisti-
cally, the distance between the area of onset was not 
associated with the medical institution where treatment is 
possible in the Awaji medical area. Regarding the reasons, 
the outcome of in-hospital onset patients was unfavorable; 

a poor general condition related to the primary disease for 
which the patients were admitted may have influenced the 
outcome. Furthermore, the following factors may have 
influenced the overall outcome of patients who underwent 
EVT: the pre-stroke mRS score was ≥3 in 2 (50%) of the 
four patients who underwent EVT, and EVT did not lead to 
recanalization in one patient with a pre-stroke mRS score 
of 0. Additionally, the median interval from detection until 
diagnostic imaging was 90 minutes in the in-hospital onset 
group. These patients were managed in departments other 
than the Department of Neurosurgery, which is responsible 
for the treatment of this disease in our hospital. In 7 of the 
11 patients, ischemic stroke developed during non-working 
hours. Regarding management during non-working hours, 

Table 3 Comparison of EVT groups
Favorable 

outcome (N = 13)
Unfavorable 

outcome (N = 13)
P value

Age: yr.-med. 71 78 NS
NIHSS: med. 15 19 0.0237
ASPECTS: med. 8 6 NS
IV-tPA: no./total no. (%) 10/13 (76.9%)  4/13 (30.8%) NS

Time interval: min.-med.
 O2D 70 80 NS
 D2P 90 100 NS
 P2R 56 91 NS
 O2R 240 323 0.0128

Site of occlusion: no./total no. (%)
 Intracranial ICA  3/13 (23.1%)  2/13 (15.4%) NS
 Extracranial ICA 0  2/13 (15.4%) NS
Tandem (extracranial ICA and M1 or M2)  2/13 (15.4%) 1/13 (7.7%) NS
 M1  6/13 (46.2%)  7/13 (53.8%) NS
 M2  2/13 (15.4%) 1/13 (7.7%) NS

Etiology of occlusion: no./total no. (%)
 Cardioembolic 10/13 (76.9%)  9/13 (69.2%) NS
 Large-artery Atherosclerosis  3/13 (23.1%)  4/13 (30.8%) NS

Complication
 Symptomatic ICH: no./total no. (%) 0  2/13 (15.4%) NS
 Unrecovered ENT: no./total no. (%) 0  2/13 (15.4%) NS
Successful recanalization: no./total no.(%) 12/13 (92.3%) 11/13 (84.6%) NS

Procedures: no./total no. (%)
 Stent retriever only 1/13 (7.7%) 1/13 (7.7%) NS
  Combination*  9/13 (69.2%)  9/13 (69.2%) NS
   IC PTA/S 1/13 (7.7%) 0 NS
   EC PTA/S 0  2/13 (15.4%) NS
   EC PTA/S and combination  2/13 (15.4%) 1/13 (7.7%) NS

Number of passes to recanalization for  
 intracranial occlusion: no./total no. (%)
 1  8/13 (61.5%)  3/11 (27.3%) NS
 2  4/13 (30.8%)  4/11 (36.4%) NS
 3≥ 1/13 (7.7%)  4/11 (36.4%) NS

ASPECTS: Alberta Stroke Program Early Computed Tomography Score; ENT: embolization to new territories; 
EVT: endovascular treatment; ICA: internal carotid artery; ICH: intracracial hemorrhage; IV tPA: intravenous tissue 
plasminogen activator; M1: M1 portion of middle cerebral artery; M2: M2 portion of middle cerebral artery; 
NIHSS: National Institutes of Health Stroke Scale Score; NS: not significant; PTA/S: percutaneous transluminal 
angioplasty or stenting
*Combined using of stent retriever and Penumbra system, D2P: door to puncture time; EC: extracranial; IC: intracranial; 
NS: not significant; O2D: onset to door time; O2R: onset to recanalization; PTA/S: percutaneous transluminal 
angioplasty or stenting; P2R: puncture to recanalization time
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both internists and surgeons allocated for overtime work 
on that day stay at our hospital, and one or two neurosur-
geons watch and wait on the island; therefore, prompt man-
agement for the onset of stroke in inpatients may be 
provided. However, the in-hospital onset patients with 
LVO investigated in this study were initially managed in 
the departments to which they had been admitted at the 
time of onset, and several patients were referred to our 
department after CT. This may have prolonged the interval 
until diagnostic imaging that facilitates a definitive diag-
nosis (by MRI or CT angiography). This delay may have 
resulted from insufficient cooperation with physicians/
nurses in other departments and radiological technologists. 
The number of patients who undergo EVT at our hospital 
is approximately 15 per year. It was similar to that (approx-
imately 13 per year) converted from the national mean in 
2018 in the RESCUE Japan Project9) as a value per 130,000 
persons on Awaji Island. However, the number of such 
patients may increase because the rate of elderly persons is 
high in the region.

The EVT group
The Japanese guidelines for the appropriate use of mechan-
ical thrombectomy devices for acute stroke contributed by 
the Japan Stroke Society, Japan Neurosurgical Society, and 
Japanese Society for Neuroendovascular Therapy10) state 
that acute-phase revascularization can be started within 
6 hours after onset on the basis of the results of five ran-
domized controlled trials.1–5) This procedure is strongly 
recommended for the following patients: (1) those with a 
pre-stroke mRS score of 0 or 1, (2) those with ICA or M1 
occlusion, (3) those with an ASPECTS of ≥6, and (4) those 
with a NIHSS score of ≥6. At our hospital, the pre-stroke 
mRS score was not restricted because the rate of elderly 
persons in this area is high. Regarding the site of occlusion, 
this procedure was indicated for patients with M2 occlu-
sion.12) Regarding the extent of infarction, this procedure 
was indicated for patients with an ASPECTS (-DWI) of 
≥5.13) As a result, the pre-stroke mRS scores ranged from 2 
to 5 in 5 (19.2%) of the 26 patients, leading to an unfavor-
able outcome. M2 occlusion was observed in 3 (11.5%) of 
the 26 patients, 2 of whom had a favorable outcome. 
Regarding the enlargement of the extent of infarction for 
which this procedure is indicated, the number of patients 
with infarction involving ≤one-third of the middle cerebral 
artery perfusion area and an ASPECTS (-DWI) of 5 was 
small (2 [7.7%] of the 26 patients in the EVT group). In 
one of these two patients, the outcome was favorable. After 

March 2018, this procedure was also indicated for patients 
with an interval of >6 hours from onset on the basis of the 
results of the Clinical Mismatch in the Triage of Wake Up 
and Late Presenting Strokes Undergoing Neurointerven-
tion With Trevo (DAWN)7) and the Endovascular Therapy 
Following Imaging Evaluation for Ischemic Stroke8) trials. 
In 8 (30.8%) of the 26 patients, the interval from onset 
exceeded 6 hours, and the median O2D was 527.5 min-
utes. Additionally, the median pre-treatment NIHSS score 
was 15, and the median ASPECTS (-DWI) was 7. The 
rate of patients with a favorable outcome was 37.5% 
(3/8). In the DAWN trial7) involving patients with an inter-
val of 6–24 hours from onset, the median O2D in the EVT 
group was 732 minutes, and the median pre-treatment 
NIHSS score was 17; the O2D was shorter and the pre-treat-
ment NIHSS score was lower in our study. Although the 
number of subjects was small, the number of patients with 
a favorable outcome may not be small in real-world clinical 
practice. Therefore, data on such patients should be accumu-
lated under the current treatment indications. When compar-
ing the results between patients with a favorable outcome 
and those with an unfavorable outcome in the EVT group, 
there were significant differences in the pre-treatment 
NIHSS score and O2R between the two groups. This finding 
suggests that the pre-treatment NIHSS score and O2R influ-
ence the outcome under the conditions that EVT is indicated 
only for patients with an ASPECTS (-DWI) of ≥5 and that 
there is no significant difference in the recanalization rate. 
However, the ASPECTS (-DWI) was higher in the favor-
able outcome group than in the unfavorable outcome group, 
although there was no significant difference between the 
two groups. Therefore, we cannot rule out the possibility 
that it influenced the outcome. There were no significant 
differences in any time frame comprising the O2R (O2D, 
D2P, and P2R) between the two groups. However, there 
was a significant difference in the total time frame (O2R) 
between the two groups, and the importance of shortening 
each time frame was demonstrated again. Furthermore, in 
the EVT group, the D2P, as an in-hospital factor for short-
ening the time, was 95 minutes, and the P2R was 80 min-
utes. Regarding the D2P, a meta-analysis of five trials by the 
HERMES collaboration6) proposed that a D2P of ≤75 min-
utes should be targeted. The P2R was approximately ≤60 
minutes in the five trials.1–5) The D2P suggested the impor-
tance of arranging an in-hospital system, and the P2R sug-
gested the importance of improving procedures. Regarding 
procedures, the rate of combined procedure using a stent 
retriever with aspiration catheter was approximately 70% in 
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the favorable and unfavorable outcome groups. Several stud-
ies have reported the advantages of combined proce-
dures,14–16) but we have performed the procedure, emphasizing 
that a higher recanalization rate was achieved on the first pass 
than the procedures with a stent retriever or aspiration cathe-
ter alone.17) In this study, combined procedures comprised the 
greater portion. However, it is important to standardize a sim-
ple technique with a stent retriever to equalize skills; accord-
ingly, the burden for neuroendovascular specialist can be 
reduced in medical institutions with a small number of physi-
cians. This aspect should be addressed in future studies. Fur-
thermore, procedure-related complications were observed in 
the unfavorable outcome group, and the recanalization rate of 
the first pass was low, although there were no significant differ-
ences between the favorable and unfavorable outcome groups. 
These factors may have influenced the results.

Conclusion

We reported the current treatment of anterior circulation 
LVO at our hospital as a core hospital in the Awaji medical 
area after the neuroendovascular specialist was employed 
full time. In this area with a high rate of elderly persons, 
the number of patients may increase in the future. There-
fore, it is necessary to potentiate a cooperative relationship 
among medical institutions, arrange an in-hospital system, 
educate the regional residents, and accumulate procedural 
experience as a medical institution. Even in an island area, 
it is possible to complete the treatment within the regional 
medical area. This may increase the number of patients 
undergoing EVT, improving their outcome.
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