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How to differentiate intracranial
atherosclerotic disease or vasospasms
after mechanical thrombectomy.

Be patient or vasodilator is the secret?

Igor Pagiola'? Bruno Amaral’, Celso Saito’, Darcio Nalli', Henrique Carrete Junior',
Michel Frudit’

'Department of Interventional Neuroradiology, Universidade Federal de Sdo Paulo, Sdo Paulo SP Brazil
’Department of Interventional Neuroradiology, Hospital Estadual Central, Vitcria ES, Brazil

Here we describe a successful mechanical thrombectomy (MT) for acute large vessel
occlusion in stroke treatment with one passage (thrombolysis in cerebral infarction, TICI 3).
Immediately after the withdrawing of the stent retriever, a narrowing of the middle
cerebral artery was diagnosed. The rate of vasospasms during this procedure can be
as higher as 41% (range from 6-41%). Here we describe our protocol when a narrowing
of the artery is visualized after a stent retriever is withdrawn. A patient presented in our
emergency room with National Institute of Health Stroke Scale (NIHSS) of 21, Alberta
Stroke Program Early CT Score (ASPECTS) 8, computed tomography angiography
revealed occlusion of the M1 segment and MT was indicated. One passage TICI Il was
achieved. After that, the image showed a narrowing of the artery. We present one case
of a spasm after stent retriever technique for MT, we injected vasodilator and the artery
became normal in a few minutes differentiating between atheromatous stenosis and
vasospasm. We present a technical note that can help to make the differentiation of
vasospasm or atheromatous disease after MT with the stent retriever technique.
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BACKGROUND AND IMPORTANCE

Stroke with large vessel occlusion (LVO) the mechanical thrombectomy (MT) has
been the standard treatment after 2015.”%7

clinical trials, the stent retriever technique was applied. With the stent apposition in

" In almost 85% of the cases in those
the vascular wall and the friction stimulation during the withdrawing of the device,

vasospasm may occur. The image can raise some doubts: is it vasospasm, athero-

matous stenosis, dissection or thrombus? This differentiation can, sometimes, be
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challenging and, in the literature, there are no studies

focusing this subject.

CLINICAL PRESENTATION

A patient, in the fifth decade of life, presented in our
emergency room with sudden right hemiplegia, Broca
aphasia, forced ocular deviation, 3 hours before the
hospital admission with a National Institute of Health
Stroke Scale (NIHSS) of 21. Computed tomography
(CT), Alberta Stroke Program Early CT Score (AS-
PECT) 8, computed tomography angiography revealed

8 ‘11
L5 )
s

CBF<30% volume: 10 ml

occlusion of the M1 segment of the left middle cerebral
artery and the RAPID software (iSchemaView, Menlo
Park, CA, USA) calculated a mismatch volume of 61
mL with cerebral blood flow <30% of 10 mL (Fig. 1).
IV-tPA was performed 210 min after the onset and
MT was indicated. Femoral puncture was done 270
min after the ictus. Under conscious sedation and lo-
cal anesthesia, the procedure was performed. 9 F short
sheath was placed in the right femoral artery, Simmons
5 F diagnostic catheter was used to make an exchanged
maneuver and a Cello 9 F balloon guide catheter (Ev3,
Irvine, CA, USA) was advanced and positioned in the

left internal carotid artery. Digital subtraction angiog-

Tmax>6.0s volume: 71 ml

Mismatch volume: 61 ml
Mismatch ratio: 7.1

Fig. 1. Noncontrast CT. (A) Hyperdense vessel sign on the left (black arrow). (B, C) Early ischemic changes (loss of grey-white matter differ-
entiation). (D) Automated postprocessing of the CTP images (RAPID; iSchemaView, Menlo Park, CA, USA) with CBF <30% of 10 mL; Tmax
>6 of 71 mL and mismatch volume: 61 mL. CT, computed tomography; CTR, computed tomography perfusion; CBF, cerebral blood flow.
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raphy demonstrated an occlusion of M1 segment (Fig.
2). Then one Rebar 18 (Ev3, Irvine, CA, USA) micro-
catheter with a microwire Avigo 0.014 (Ev3, Irvine, CA,
USA) was advanced and positioned at M2 segment; a
Solitaire FR 4x40 (Ev3, Irvine, CA, USA) (Fig. 2) was
advanced and after 5 min was withdrawn (Fig. 2). After
one passage Thrombolysis in Cerebral Infarction IIl was
achieved 298 min after the onset and 28 min after femo-
ral puncture. Afterwards, the image showed a narrowing

of the artery (around 80%). So, we decide to inject 6 mg

(A)

of milrinone during 10 min and the narrowing image

was completely solved (Fig. 2).

DISCUSSION

With the large utilization of the MT for LVO strokes,
and during the randomized clinical trials almost 85%
the stent retriever technique has been applied. Thus,

many services use this technique alone or associated

Fig. 2. Left internal carotid artery DSA. (A) First angiographic acquisition confirmed the left M1 segment MCA occlusion
(white arrow). (B) The deployment of a Stent retriever—Solitaire FR 4x40 (Ev3, Irvine, CA, USA) (black arrows). (C) First
angiographic acquisition after Stent retriever withdrawn with a norrow lesion in the MCA (black arrowhead). (D) Angio-
graphic acquisition after 1A 6 mg of milrinone injection throw the balloon guide catheter (Cello 9 F-Ev3, Irvine, CA, USA)
with resolution of the vasospasm (white arrowhead). DSA, digital subtraction angiography; MCA, middle cerebral artery.
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with aspiration catheter as first choice to MT. The oc-
currence of vasospasm becomes more frequent, ranging
from 6-41%.""""” The safety of the use of vasodilator
during MT has been described by Chalumeau et al.”

Another important issue concerning the artery nar-
rowing image: the operator needs to differentiate be-
tween vasospasm or atheromatous stenosis. During the
procedure it is, sometimes, difficult to know if it is an
atheromatous or embolic lesion and the medical deci-
sion will be completely different for each of these 2 sim-
ilar images. Mainly because it prevents the deployment
of a Stent, which can be one of the treatments for ather-
omatous disease but not for vasospasm.

Here we describe our protocol to discern between
these 2 images: atheromatous or spasm. After the with-
drawing of the stent retriever, we analyze the image. We
wait 5 min and another acquisition is done. If the lesion
is with the same aspect, we do the injection of vasodila-
tor (in our service we don’'t have IV nimodipine and so
we use milrinone). During 5-10 min, we inject 6 mg of

milrinone and after 5 min another acquisition is done.

CONCLUSIONS

We present one case of a spasm after stent retriever
technique for MT. We injected vasodilator and the artery
became normal in a few minutes differentiating between
atheromatous stenosis and vasospasm. This technical
note can help to differentiate of vasospasm or atheroma-

tous disease after MT with the stent retriever technique.

Disclosure
The authors report no conflict of interest concerning
the materials or methods used in this study or the find-

ings specified in this paper.

REFERENCES

—_

10.

Volume 23 - Number 1 |

. Akins PT, Amar AP, Pakbaz RS, Fields JD; SWIFT Investi-

gators. Complications of endovascular treatment for acute
stroke in the SWIFT trial with solitaire and Merci devices.
AJNR Am ] Neuroradiol. 2014 Mar;35(3):524-8.

. Berkhemer OA, Fransen PS, Beumer D, van den Berg LA,

Lingsma HE, Yoo AJ, et al. A randomized trial of intraarte-
rial treatment for acute ischemic stroke. N Engl ] Med. 2015
Jan;372(1):11-20.

. Bracard S, Ducrocq X, Mas JL, Soudant M, Oppenheim C,

Moulin T, et al. Mechanical thrombectomy after intrave-
nous alteplase versus alteplase alone after stroke (THRA-
CE): a randomized controlled trial. Lancet Neurol. 2016
Oct;15(11):1138-47.

. Campbell BC, Mitchell PJ, Kleinig TJ, Dewey HM, Churilov

L, Yassi N, et al. Endovascular therapy for ischemic stroke
with perfusion-imaging selection. N Engl ] Med. 2015
Mar;372(11):1009-18.

. Chalumeau V, Nguyen TNP, Cortese J, Chassin O, Mihalea

C, Caroff ], et al. Abstract WP47: Efficacy and safety of ni-
modipin during mechanical thrombectomy. Stroke. 2019
Feb;50(Suppl 1):AWP47.

. Goyal M, Demchuk AM, Menon BK, Eesa M, Rempel JL,

Thorton J, et al. Randomized assessment of rapid endo-
vascular treatment of ischemic stroke. N Engl ] Med. 2015
Mar;372(11):1019-30.

. Jovin TG, Chamorro A, Cobo E, de Miguel MA, Molina

CA, Rovira A, et al. Thrombectomy within 8 hours after
symptom onset in ischemic stroke. N Engl ] Med. 2015
Jun;372(24):2296-306.

. Lapergue B, Blanc R, Gory B, Labreuche J, Duhamel A, Mar-

nat G, et al. Effect of endovascular contact aspiration vs stent
retriever on revascularization in patients with acute ischemic
stroke and large vessel occlusion: The ASTER randomized
clinical trial. JAMA. 2017 Aug;318(5):443-52.

. Saver JL, Goyal M, Bonafe A, Diener HC, Levi EI, Pereira

VM, et al. Stent- retriever thrombectomy after intrave-
nous t-PA vs. t-PA alone in stroke. N Engl ] Med. 2015
Jun;372(24):2285-95.

Uchikawa H, Kuroiwa T, Nishio A, Tempaku A, Kondo K,
Mukasa A, et al. Vasospasm as a major complication after
acute mechanical thrombectomy with stent retrievers. J Clin
Neurosci. 2019 Jun;64:163-8.

March 2021 63



