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Abstract

Objectives: Mechanical thrombectomy for acute ischemic stroke
needs to be achieved in the shortest possible workflow time and with
a high recanalization rate. The steeper learning curve for this
procedure is essential not only for comprehensive stroke centers, but
also for low-volume stroke centers, in which the annual number of
mechanical thrombectomies is less than 10 cases. We retrospectively
evaluated the workflow times and successful recanalization rates of
three types of devices for mechanical thrombectomies; the Merci
Retriever (MR), the Penumbra System (PS), and the Stent Retriever
(SR). We concomitantly assessed the learning curves for each device
in this procedure.

Methods: We retrospectively reviewed 19 patients who presented to
our stroke center and underwent mechanical thrombectomy between
February 2012 and August 2014. Time intervals between the placement
of a guiding catheter and recanalization or final angiography (guide-
to-recanalization time; GRT) were calculated from the time-stamped
images.

Results: Three cases were treated with MR, 11 with PS, and five
with SR. Successful recanalization rate (as indicated by Thrombolysis
in Cerebral Infarction scale grade 2B or 3) demonstrated a

statistically significant difference between the three devices (0% in



MR, 36.3% in PS, and 100% in SR; p = 0.009). The median GRT was
66, 81, and 22 minutes for MR, PS, and SR, respectively; a
statistically significant difference was noted between these groups (p
= 0.016).

Conclusions: The use of SR in mechanical thrombectomy for acute
ischemic stroke seems suitable for the low-volume center because of a

steeper learning curve than the other two devices.
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Figure 1
Trends of recanalization rates in TICI grade of each three devices.

TICI; thrombolysis in cerebral infarction

Figure 2
Trends of workflow time of each three devices.

GRT; guide to revascularization time.



Table 1

Baseline characteristics of the patients in each group

Characteristics Merci Penumbra Stent P value
N=3 N=11 N=5
Age (years) 76.0+2 69.9+9.4 77.6+9.9 0.371
Male (% of patients) 2 (66.7) 7 (63.6) 3 (60.0) 1.000
NIHSS 18.7+7.5 19.449.1 18.249.3 0.866
DWI-ASPECT 43+1.2 6.0+2.1 6.4+3.5 0.549
Intravenous 1(33.3) 3(27.3) 3 (60.0) 0.666
thrombolysis (% of
patients)
Target occlusion
location
Cervical ICA 0 1 0
Carotid Terminal 2 3 2
M1 1 4 2
M2 0 3 1

Values are the mean £ SD or number (%) of patients.

ASPECT, Alberta Stroke Program Early CT score; DWI, diffusion-weighted imaging;
ICA, internal carotid artery; M1, first segment of middle cerebral artery; M2, second
segment of middle cerebral artery; NIHSS, National Institutes of Health Stroke Scale
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