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[Abstract] Objective To investigate the efficacy and safety of modified SWIM technique for
mechanical thrombectomy in patients with acute ischemic stroke. Methods Total 114 patients with acute
ischemic stroke who underwent mechanical thrombectomy in The Third the People’s Hospital of Benghu
from January 2021 to January 2024 were included. Modified SWIM technique (modified thrombectomy
group, n = 57) and conventional SWIM technique (conventional thrombectomy group, n = 57) were given
respectively. Vascular recanalization rate of the first thrombectomy, overall vascular recanalization rate, the

number of thrombectomy, puncture-to-reperfusion time, near-term neurological deficits [National Institutes of
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Health Stroke Scale (NIHSS) at 14 d postoperatively| and long-term neurological prognosis [modified Rankin
Scale (mRS) at 90 d postoperatively] were recorded, as well as symptomatic intracranial hemorrhage (sICH)
rate and mortality. Results The vascular recanalization rate of the first thrombectomy in modified
thrombectomy group was higher than that in conventional thrombectomy group (x° =5.054, P = 0.025), the
number of thrombectomy was less than (Z =2.014, P =0.044), and puncture-to-reperfusion time was shorter
than (Z =2.630, P =0.009) conventional thrombectomy group. There was a statistically significant difference
in NIHSS score between modified thrombectomy group and conventional thrombectomy group before and
after surgery (F =5.185, P =0.025), and there was also a statistically significant difference in NIHSS score
between the 2 groups at admission and 14 d after surgery (F = 133.705, P = 0.000). There was not an
interaction between treatment factors and measurement times (F =3.148, P =0.079). The NIHSS score 14 d
after surgery in modified thrombectomy group was lower than that in conventional thrombectomy group (1 =
2.969, P = 0.004). The NIHSS score of modified thrombectomy group (¢ = 10.286, P = 0.000) and
conventional thrombectomy group (¢ = 6.428, P = 0.000) were lower at 14 d after surgery than those at
admission. There was a statistically significant difference in mRS score between modified thrombectomy
group and conventional thrombectomy group before and after surgery (F =7.581, P =0.007), and there was
also a statistically significant difference in mRS score between the 2 groups at admission and 90 d after
surgery (F =277.328, P = 0.000). There was an interaction between treatment factors and measurement
times (F = 10.471, P = 0.002), and the effect of modified SWIM technique was better. Modified
thrombectomy group had a better prognosis (mRS score < 2) at 90 d after surgery than conventional
thrombectomy group (x> = 4.267, P = 0.039). There were no significant differences in the incidence of
postoperative sICH rate (x> =0.077, P =0.782) and the mortality (x*=0.101, P =0.751) between 2 groups.
Conclusions The application of modified SWIM technique in mechanical thrombectomy has better efficacy
and safety than conventional SWIM technique, and is worthy of clinical promotion.
[Key words] Ischemic stroke; Thrombectomy; Stents; Prognosis
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Table 1. Comparison of general data between the
modified thrombectomy group and the conventional
thrombectomy group
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Figure 1 A 67-year-old male patient was clinically diagnosed as MCA occlusive
ischemic stroke, and performed mechanical thrombectomy with conventional SWIM
DSA findings pre -
rsuted fomsleat  Preoperative anteroposterior DSA showed occlusion of the M1 segment of right MCA
| (arrow indicates, Panel la). Microguidewire and microcatheter cautiously passed
through the occlusion segment and withdraw the microguidewire, microcatheter DSA
roadmap showed smooth blood flow at the distal end of the occlusion, located in the
true cavity (Panel 1b). During operation, the Solitaire FR thrombectomy stent was sent to the M1-M2 segment of right MCA, and the
stent was released routinely. After 5 min, the intermediate catheter followed up to the proximal end of the thrombus, and under
continuous negative pressure aspiration, firstly withdraw the thrombectomy stent and microcather, and then withdraw the intermediate
catheter (Panel lc). Intraoperative anteroposterior (Panel 1d) and lateral (Panel le) DSA showed smooth blood flow in the right MCA, and
mTICI was grade 3. Gross specimen view of thrombus removal (Panel 1f).

and intra - operation and gross specimen view
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Figure 2 Schematic diagram of PFT The unsheathed method of retracting
the delivery microcatheter and meanwhile releasing the stent, the diameter of
the stent is about 1.91 mm (Panel 2a). Mesh of conventional release stent
(Panel 2b). Standard unsheathed technology releases the front section of the
stent, so that the stent is anchored and actively pushed the stent forward to
deliver microguidewire. The microcatheter automatically retreats due to
tension until the stent is completely released, changing the shape of the
thrombectomy stent. The diameter of the stent is about 3.34 mm, an increase
of 75% (Panel 2c¢). After the stent is released by PFT, the mesh area
increases by 51%, the diameter and the mesh area of the stent increase,
which can better adhere to the wall of the blood vessel, so as to combine the
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Figure 3 Schematic diagram of BWT  After routine stent release, the delivery microcatheter is retained, and intermediate catheter
aspiration is performed while the stent is withdrawn (Panel 3a). Using the anchoring effect of the stent, the stent delivery microguidewire
is retained, the microcatheter is withdrawn, and then intermediate catheter aspiration is performed while the stent is withdrawn. Only the
stent delivery guide wire is retained in the intermediate catheter, which increases the lumen area of the intermediate catheter. Greater
negative pressure suction force can be obtained by pumping through the intermediate catheter to improve the success rate of

thrombectomy (Panel 3b).

thrombus more completely (Panel 2d).
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catheter tip. Do not use other heat sou

Slcm

= Warning! Prior to use, inspect the ca'
~= damage that may have resultgd from
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MCA (arrow indicates, Panel 4a).

the intermediate catheter (Panel 4c).
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Figure 4 A 71-year-old male patient was clinically diagnosed as
left MCA occlusive ischemic stroke, and performed mechanical
thrombectomy with modified SWIM technique.
and intra -
anteroposterior DSA showed occlusion of the M1 segment of left
During surgery, the microguidewire and microcatheter were discreetly passed through the occlusion
segment, withdraw the microguidewire, Solitaire FR thrombectomy stent delivered to the M1-M2 segment of left MCA, using PFT to
release the stent (Panel 4b). Slowly withdraw the microcatheter after 5 min, follow up with the intermediate catheter to the proximal end
of the thrombus, using BWT to recover the stent under continuous negative pressure aspiration in the intermediate catheter, then withdraw
Intraoperative anteroposterior (Panel 4d) and lateral (Panel 4e) DSA showed left MCA had smooth
blood flow, and mTICI was grade 3. Gross specimen view of thrombus removal (Panel 4f).
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Table 2. Comparison of vascular recanalization rate,
number of thrombectomy and puncture-to-reperfusion time
between the modified thrombectomy group and the
conventional thrombectomy group

HWRBRE 57 22(38.60) 50(87.72)
R ECREZ 57 34(59.65) 52(91.23)
VAL 5.054 0.373
P1H 0.025 0.542
T UK 0 &5 P A A TR

21541 1%
OB E 57 2.00(1.00,3.00)  60.00(40.50,82.50)
MR O 57 1.00(1.00,2.00)  45.00(31.50,66.50)
X5 Z 18 2.014 2.630
P1H 0.044 0.009

(M(P,,,P,), K] [M(P,,,P,),min]

x> test for comparison of vascular recanalization rate of the

first thrombectomy and overall vascular recanalization rate,
Mann - Whitney U test for comparison of the number of
thrombectomy and puncture-to-reperfusion time , B U BRI 45 F-
83 4G LA P8 R G L BRER A  JBURE YRR 2 o
R T S [R) A B AR Mann-Whitney U K6 5

AR U SO 2l SRR BE I D 25% , fH 30 48
FLARIEIN 75% AL T FR3E 0 51% , S5 E AR AR AL
T ARG Al 22 5 AR N RE B G, B S8 R M 4 N
R, A BT B OO I R R s ORI
B0 AR B O I R R A BRI R
(] WS S 20 i) 3 Ak IR SR R S 22 B R
PSR RE AR, TR B SR ok 5 22, B B
BT AR B SR A T 22, I [
S PR T AR 22 v ) AR Bl T LR AT B R
JE Al 0% 7, 4 o BB I 4

i R SWIM £ A —J7 i 1) Fil 3 37 8 Tl 52 20 el e
ke SOOI 25, 0 S50 55 00048 0 BE S 4, T S8 R
S5 A MU 5 o5 — T 10 Al S0 S 20 R G T Ak TR I R
22 LRI 0 TS A P M AR AR A TR A BT A
W 3, MTI FE Jol ) ¥4 305 1] ML VA, L 4 A S I A 36
1 2 37 i e 2 B R LA, S R A T, T R 2 T
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14 22 U UK BUBURE 2K 22 O It 5 SRS 5 A 58
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ANGE 4. WO AR rp 52 A BE B 56 LRI 1) IL 3 o ol A
JECE i A By Jd v R R B A BUBURR B £
YR Ao [ S S A ORI B AR A R R

R3O BUE S W IR 4R E TS NIHSS HI
mRS VI3 1Y o8 (5 £ 5, PF 1)

Table 3. Comparison of NIHSS and mRS scores before
and after operation between the modified thrombectomy
group and the conventional thrombectomy group (x = s,
score)

NIHSS mRS

ABERS  RG14d  ABERF ARF90d
WU 57 17.91+6.7512.11+5.77 4.35+0.522.86+1.23
MR U] 57 17.00+4.53 9.09+5.07 4.33+0.482.12+1.24

25 %%

NIHSS, National Institutes of Health Stroke Scale, 3% S DA
WF5E e 26 1 i 22 ; mRS, modified Rankin Scale, 2 B Rankin 1 2

The same for Table 4

R4 URIBURH S E IR A B E T ORET S NIHSS Hil
mRS 73 1 i I e 4 07 22 70 Hr 3k

Table 4. ANOVA of premeasure - postmeasure design of
NIHSS and mRS scores before and after surgery between
the modified thrombectomy group and the conventional
thrombectomy group

A5 5K R SS df  MS FIE P
NIHSS
b B % 220.070 1 220.070 5.185 0.025

] 5 A [ 1 2682.123 133.705 0.000
ABFE Z x A 63.158 1 63.158  3.148 0.079

2682.123

2H )R 22 4753.772 112 42.444
H IR 2E 2246.719 112 20.060
mRS
b ¥R % 8.110 1 8.110  7.581 0.007
8 15 1] 195268 1 195.268 277.328 0.000

AR PR 2R x ) ) 7373 1 7.373  10.471 0.002
EENE R 119.807 112 1.070
2N IR2E 78.860 112 0.704

TEU R S R e BRI ) 5 A8 Y TR T — E R L
IR BB R 5 e R, R 7 = ol B[R
W WO RN, Uk SCAR AR v R A YRR S R
TR AT DAGR R R G P LA DAY ZE I P E R HL
AR i S A UM S 4R AT L RIS R
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WFFELE LR | S S8 UM B G il W2 IR A ¢ B 4 5
ZRERUR: IS R BN 100 P R Y

AWEFE & B, P B SWIM AR Fl# ML SWIM 4%
AR B I A R 5 0 O 91.23% (52/57) A
87.72%(50/57) , 4 18] Jo W b 25 S, & W 9 TR Oy
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A5 S SR P AR b R TS R A 0
B 32 O () R R AR R Y R SWIM LR 1
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