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Suction thrombectomy of distal
medium vessel occlusion using
microcatheter during mechanical
thrombectomy for acute ischemic
stroke: A case series
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While mechanical thrombectomy is known to be effective for distal medium vessel
occlusion (DMVO) as well as large vessel occlusion, tortuous DMVO are predisposed
to vessel injury during stent retriever thrombectomy. Furthermore, getting access
to the thrombus may be difficult during suction thrombectomy using a dedicated
suction catheter. Most studies describe DMVO treatment using stent retrievers and
dedicated suction catheters, but there are limited studies reporting DMVO treated
with suction thrombectomy using a microcatheter. Herein, we describe three cases
of DMVO treated with suction thrombectomy that was performed using a microcath-
eter and subsequently showed good results. Therefore, suction thrombectomy using
a microcatheter is a viable alternative treatment for tortuous DMVO.
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INTRODUCTION

The effectiveness of mechanical thrombectomy for large-vessel occlusion has

DAMD) Geveral studies have

been demonstrated in several randomized clinical trials.
reported the usefulness of mechanical thrombectomy for distal medium vessel occlu-
sion (DMVO), including middle cerebral artery (MCA) M2 segment, using a dedi-
cated suction catheter such as 3MAX or 4AMAX (Penumbra, Alameda, CA, USA), or a
stent retriever.ﬁ)l())l1)15)16)18)19)22>

However, hemorrhagic complications are relatively more common when mechan-

ical thrombectomy is performed distal to MCA M1 segment.'”

Therefore, accessing
a tortuous DMVO using a dedicated suction catheter may be difficult or even risky.
The stent retriever is widely used for DMVO; however, it has the disadvantage

of the microcatheter being inserted through the occlusion site, which might get

www.the-jcen.org 311



Suction thrombectomy using microcatheter

JCEN

damaged during the thrombectomy if the blood vessel
is tortuous.'” Here, we report suction thrombecto-
mies performed using a microcatheter for DMVO that
occurred during mechanical thrombectomy for acute
ischemic stroke.

Endovascular technique

All procedures were performed under local anes-
thesia. No heparin loading was performed, except for a
heparinized saline flush. On detecting DMVO on the
control angiogram performed during the procedure, a
microcatheter (Excelsior XT-27, Stryker, Fremont, CA,
USA; Marksman, Medtronic, Irvine, CA, USA) with a
microwire (Synchro-14, Stryker, Fremont, CA, USA)
was inserted into the guiding catheter. While the micro-
catheter approached the thrombus, we ensured that the
thrombus was untouched by the microwire, and manual
aspiration was performed with a 50 ml syringe. When
aspirating the blood, we slowly pushed the microca-
theter toward the thrombus. Suction was maintained
all through the procedure, and maximum suction was
achieved when blood aspiration stopped. After 1 min,
the microcatheter was removed while suctioning with a
50 ml syringe through a guiding catheter. Angiography
was performed after checking the tip, inside the microca-

theter, and inside the syringe.

CASE DESCRIPTION

Case 1
An 81-year-old woman was admitted complaining

of drowsiness and left-sided weakness. The patient

had atrial fibrillation and was treated with aspirin. The
initial National Institutes of Health Stroke Scale (NTHSS)
score was 15. Magnetic resonance angiography (MRA)
revealed right MCA M1 occlusion. Intravenous tissue
plasminogen activator (IV-tPA) was administered, and
femoral artery puncture was performed within 3 h of
onset. The initial angiogram revealed simultaneous right
M1 and distal anterior cerebral artery (ACA) occlu-
sions. The right MCA M1 occlusion was successfully
recanalized by suction thrombectomy using a 5SMAX
(Penumbra, Alameda, CA, USA) suction catheter.
For right distal ACA segment occlusion, an Excelsior
XT-27 microcatheter was delivered with a Synchro-14
microwire just proximal to the thrombus and manual
suction using a 50 ml syringe was performed as previ-
ously described. After the withdrawal of the microca-
theter, a thrombus was found at the microcatheter tip.
Follow-up angiography revealed complete recanalization
of the ACA. The NIHSS score at discharge after rehabili-
tation was 6 (Table 1, Fig. 1).

Case 2

A 67-year-old man presented to the emergency
department with right hemiplegia. He was diagnosed
with an acute infarction in the left MCA territory caused
by atrial fibrillation one year prior and was prescribed
a non-vitamin K oral anticoagulant. He had an NIHSS
score of 5 with aphasia but was able to live inde-
pendently. The initial NTHSS score was 13 points. MRI
and MRA showed a left posterior inferior cerebellar
artery (PICA) territory ischemic signal change with left
vertebrobasilar occlusion. On the initial left vertebral
artery (VA) angiogram, the left VA V4 segment was not

Table 1. Clinical and radiological findings of the 3 patients undergoing suction thrombectomy using microcatheter

Patient TOAST Previous Initial Location Microcatheter ~ Time spent for TICI NIHSSat mRSat
No. IV tPA NIHSS used procedure (min)  grade discharge discharge
1 Cardioembolism Yes 15 ACA A3 segment X271 19 3 6 2
9 (Stryker, USA)
. . Marksman
2 Cardioembolism No 13 PCA P2 segment (Medtronic, USA) 11 2b 7 2
3 Cardioembolism Yes 14 PCA P3 segment Marksman 8 3 1 1

TOAST, The Trial of Org 10172 in Acute Stoke Treatment; IV tPA, intravenous tissue plasminogen activator; NIHSS, National Institutes of Health Stroke
Scale; TICI, thrombolysis in cerebral infraction; mRS, modified Rankin scale; ACA, anterior cerebral artery; PCA, posterior cerebral artery
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Fig. 1. Case 1. (A) Initial angiogram showing concurrent middle cerebral artery and distal anterior cerebral artery (arrow)
occlusions. (B) After intra-arterial thrombectomy for M1 occlusion with Penumbra 5Max, distal anterior cerebral artery
occlusion remained (arrow). (C) Angiogram following suction thrombectomy for distal anterior cerebral artery occlusion
with Excelsior XT-27 microcatheter (Stryker, USA) showing near complete recanalization of previous occlusions. (D) Pho-
tograph of the tip of Excelsior XT-27 microcatheter which is attached to the thrombus. Note that the very distal part of
the microcatheter lumen is filled by thrombus (arrow).

visualized because of distal VA occlusion. On follow-up,
left VA angiography after suction thrombectomy using
an intermediate catheter (Navien, Medtronic, Irvine,
CA, USA) on the distal left VA, the PICA was completely
recanalized. However, left distal posterior cerebral artery
(PCA) occlusion was noted, which was intact on the
right VA angiogram. A Marksman microcatheter was
placed at the occlusion site using a Synchro-14 wire.

After suction with a 50 ml syringe and withdrawal of

the microcatheter, a thrombus was noted at the micro-
catheter tip. A follow-up angiogram showed partial
recanalization of the left distal PCA with relatively good
leptomeningeal collaterals. The operator decided to stop
the procedure, and a minimal new lesion was noted on
post-thrombectomy diffusion-weighted imaging (DWT)
in the left PCA territory. The patient was discharged and
was able to walk independently on postoperative day 7
(Table 1, Fig. 2).
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Fig. 2. Case 2. (A) Initial right vertebral artery angiography showing intact distal arteries while no visualization
of distal left vertebral artery is noted (arrow). (B) Left distal posterior cerebral artery occlusion (arrow) is noted
on follow-up left vertebral artery angiogram after suction thrombectomy to distal left vertebral artery. Previously
occluded left posterior inferior cerebellar artery is now intact after thrombectomy. (C) Forward movement of the
Marksman microcatheter (Medtronic, USA) tip (arrow) is noted at the end of the distal posterior cerebral artery
thrombectomy using Marksman microcatheter. (D) Photograph of the tip of the Marksman microcatheter with an
attached thrombus. Note that the very distal part of the microcatheter lumen is filled by thrombus (arrow).

Case3

An 86-year-old male patient was transferred from
another hospital with decreased consciousness, left-
sided weakness, and dysarthria. Occlusion of the top
of the basilar artery (BA) was noted on MRA with
restriction of diffusion in the right pons, midline of the
midbrain, and left thalamus. The initial NTHSS score
was 14 points. IV-tPA was started before mechanical

thrombectomy. Right PCA and left superior cerebellar

artery (SCA) distal occlusions were noted on the initial
angiogram, while the BA top occlusion was recanalized.
After introducing the Marksman microcatheter into the
right distal PCA occlusion, suction thrombectomy was
successfully performed. However, it was not possible to
insert the same microcatheter into the left SCA because
of acute angulation. A Prowler Select Plus microcatheter
(Cerenovus, Irvine, CA, USA) was introduced, and reca-

nalization was accomplished with stent retriever throm-
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Fig. 3. Case 3. (A) Initial angiogram showing concurrent right distal posterior cerebral artery (complete, arrow) and
left superior cerebellar artery (incomplete, star) occlusions. (B) Roadmap image showing Marksman microcatheter
(Medtronic, USA) (arrow) approaching the thrombus for distal posterior cerebral artery occlusion inside the inter-
mediate catheter (star). (C) Angiogram after microcatheter suction showing complete recanalization of the right
posterior cerebral artery. Left superior cerebellar artery occlusion was recanalized with Solitaire Prime with Prowler
Select plus microcatheter thereafter. Acute angulation of left superior cerebellar artery hindered approaching of
the Marksman microcatheter to the distal occlusion site. (D) Photograph of the tip of the Marksman microcatheter
with the thrombus attached. Note that the very distal part of the microcatheter lumen is filled by thrombus (arrow)

bectomy. Contrast-enhanced MRA performed 24 h later suction catheter has been reported to improve long-
confirmed successful recanalization. The NIHSS score at term outcomes in patients with acute large vessel
discharge was 1 (Table 1, Fig. 3). occlusions.””"**” Recent reports have claimed the

safety and feasibility of mechanical thrombectomy for
DMVO.'"'9?Y* Most studies treated DMVO using

DISCUSSION stent retrievers and dedicated suction catheters, such
as 3MAX and 4MAX, but very few studies treated
Mechanical thrombectomy using a stent retriever or DMVO with suction thrombectomy using a microcath-
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eter.””" In our report, suction thrombectomy using a
microcatheter was performed in three cases of DMVO
that occurred during mechanical thrombectomy, and
successful results were obtained.

The stent retriever not only been reported to have good
results in DMVO but also to have a higher first pass
rate and lower probability of combining with adjuvant
therapy compared to the 3MAX suction catheter.'”""
However, there was no difference in clinical outcomes,
and although the difference was not statistically signif-
icant, hemorrhagic complications were higher in the
stent retriever thrombectomy group.'” Wedge problems
and vessel injuries are more likely to occur when a stent
retriever is used in DMVO."” In stent retriever throm-
bectomy, accessing the distal vessel necessitating passage
only through a microcatheter, may be easier than suction
thrombectomy, which requires access to a relatively large,
dedicated catheter. But a stent retriever tended to cause
more vessel injury during thrombectomy. Economically,
suction thrombectomy using only a microcatheter and a
50 ml syringe may be better than stent retriever throm-
bectomy.”

The contact area and intensity of the negative pres-
sure are the two most crucial factors when extracting a
thrombus with suction.”® Although the cross-sectional
area of the microcatheter tip is very small compared
to that of the dedicated suction catheter, the ratio of
the areas between the microcatheter tip and the vessel
lumen is not low considering the small diameter of the
distal small artery too. Hence, we can expect a sufficient
contact interface between the microcatheter tip and
thrombus. Sufficient suction power of the microcatheter
with only a 50 ml manual syringe can also be verified,
considering that the thrombus was partially sucked and
tightly attached to the microcatheter tip in all cases (Figs
1,2, 3).

Gunning et al. have reported that cardio-embolic
thrombi are rigid and often slip during stent retriever
thrombectomy.” Therefore, Qiu et al. suggested that
suction thrombectomy may be more appropriate for
cardio-embolic thrombi."” Since all our cases occurred

due to cardioembolism, and we were able to successfully

perform suction thrombectomy using a microcatheter
their suggestion can be considered reasonable.

Suction thrombectomy using a microcatheter has also
been reported in cases of DMVO that occurred during
stent angioplasty for M1 stenosis and coil emboliza-
tion.”"” Crockett et al. performed a suction thrombec-
tomy for DMVO using a microcatheter and reported
good results of 100% modified Treatment in Cerebral
Ischemia (mTICI) 2C/3 without complications.s) We
believe that suction thrombectomy using a microcath-
eter can be a suitable alternative for DMVO that is too
tortuous, increasing risk of vessel injury during stent
retriever thrombectomy, or making dedicated suction

catheter access difficult.

CONCLUSIONS

Based on our experience, suction thrombectomy with
a microcatheter through manual aspiration using a
50 ml syringe can be a feasible and effective treatment
option for DMVO. We anticipate that this technique may
show similar effectiveness in reducing the risk of vessel
injury as stent retriever thrombectomy, in patients with
tortuous DMVO.
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