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Pearls
«  Large vessel occlusion (LVO) stroke with the proximal end of the thrombus located at
a branch point may present with no cutoft on CT angiogram imaging.

Oy-sters

o LVOs presenting with no cutoff on CT angiogram imaging are usually in the smaller branch
such as the M2 or M3 branch of the middle cerebral artery (MCA) and can still cause
a large perfusion deficit and disabling symptoms.

« 3D angiography may be useful for patients presenting clinically with LVO to find subtle
occlusions missed on CT angiography (CTA).

A 79-year-old man presented with left hemibody weakness, right gaze preference, and left
side neglect on awakening, last known well approximately 6-8 hours prior to emergency
department arrival. Noncontrast CT brain did not demonstrate any acute intracranial
hemorrhage and Alberta Stroke Program Early CT Score (ASPECTS) score of 10. IV tissue
plasminogen activator was not considered due to the patient presenting outside the treat-
ment window. A CT angiogram head was unable to identify LVO (figure 1, A and B). Due to
high clinical suspicion of LVO despite negative CT angiogram, a CT perfusion head was
performed, demonstrating a large area of elevated time to peak and decreased cerebral blood
flow, with relatively unchanged cerebral blood volume in the right MCA territory, involving
posterior frontal, parietal, and temporal lobe (figure 1C). Catheter angiogram showed all 3
major branches of the MCA with no vessel stump or cutoff but there was an area of paucity of

Figure 1 CT angiogram and perfusion

(A, B) 3D reconstruction of CT angiogram of the head shows filling of middle cerebral artery (MCA) branches. (C) CT
perfusion image shows area delayed time to peak portion of the right MCA territory.
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Figure 2 Angiography

(A) Prethrombectomy angiogram
shows area of paucity of vasculature in
the right middle cerebral artery terri-
tory with no stump of vessel cutoff. (B)
Rotational angiography with 3D re-
construction shows a visible vessel
stump or cutoff (blue arrow). (C) Post

thrombectomy angiogram  shows
complete filling of the occluded artery
branch.

vasculature in the MCA distribution (figure 2A). 3D rota-
tional imaging of right internal carotid artery was performed
during the catheter angiography (figure 2B) and a suspected
occlusion of one MCA branch was identified. Supraselective
angiography was performed, utilizing microcatheter com-
bined with microguidewire placed distal to the suspected
occlusion. This confirmed the M3 branch of the inferior
division of right MCA occlusion. Stent-retriever throm-
bectomy achieved full recanalization with modified throm-
bolysis in cerebral infarction score 3 noted on catheter
angiography (figure 2C). Prior to discharge, the patient had
substantial neurologic improvement with residual minimal
left hemiparesis.

Discussion

LVO acute ischemic stroke of the anterior circulation may
result in significant disability and rapid revascularization with
mechanical thrombectomy is now the standard of care within
the treatment window. Randomized trials of mechanical
thrombectomy with novel stent-retriever have reported safety
and efficacy of mechanical thrombectomy up to 24 hours after
symptom onset."”

However, LVO with the proximal end of the thrombus lo-
cated at a branch point may present with no cutoff, with the
stump not being visible on angiographic imaging, including
CTA, magnetic resonance angiography, and digital sub-
traction angiography, as in this case, and the target for me-
chanical thrombectomy may not be clear. This entity is not
well described and the indication for emergent thrombec-
tomy may be missed.

LVOs presenting with no cutoff that can be missed are usually
M2 or M3 branches of the MCA. Recent studies are in-
creasingly demonstrating the safety of endovascular treatment
for M2 occlusions™* with recent consideration to treat M3
occlusions on a case by case basis.” While CT angiography
traditionally has been used to diagnose LVO in acute ischemic
stroke, the sensitivity for more distal occlusions is uncertain.
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Multiphase CTA has been noted to increase sensitivity in
detecting LVOs over single-phase CTA,® while the role of
including CT perfusion has not been well studied.

In cases with high clinical suspicion of LVO, additional im-
aging such as CT perfusion or magnetic resonance perfusion
should be pursued in order to identify patients with significant
cortical area of mismatch/low perfusion indicating a potential
LVO not seen on standard vessels imaging. Furthermore,
a rotational angiogram with 3D reconstruction can show the
hidden cutoff vessel and identify the origin of the occluded
branch to guide navigation, as in our case.
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