Stroke Imaging in the




Infarct or Penumbra

e Ischemia or Infarction

 Infarctis an irreversible injury to the brain tissue
due to lack of blood, which makes the celles swell

(Cytotoxic edema)

o This is also named the infarct core or core

-



Visualization of infarcts

« CT is excellent to visualize haemorrhage, which is the main differential
diagnosis

« |nfarcts can’t be detected with certainty using non-contrast CT until 4-6
hours after symptoms, since the cytotoxic edema is difficult to see.
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g OEIRNd  EnERVIE]

 |s a Dual Energy reconstruction developed to help detect infarction and
thereby better estimate the core in candidates for mechanical
thrombectomy




Mikkelsen, R., Rahbek, C. & Speiser, L. Virtual ischaemic map images in acute ischaemic stroke.
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Visualizing the penumbra

« The penumbra corresponds to the clinical symptoms, and therefore these can
be used to estimate the penumbra

« |In both CT and MRI perfusion, contrast is injected and seriel scans are
subsequently performed to track how the contrast passes from the arterial to

the venous fase




340 1 Wing, S. C. & Markus, H. S. Interpreting CT perfusion in stroke.
: Pract Neurology 19, 136 (2019).
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Tomandl, B. F. et al. Comprehensive Imaging of Ischemic Stroke with Multisection CT1. Radiographics 23, 565-592 (2003).



Interpretation of data

The best parameter for the infarct core is
CBF <30 %

Table 1  Perfusion measurements derived from CT perfusion
acquisitions and their usual findings for core and penumbra in acute

The best parameter for the penumbra is

stroke
Tmax > 6 sek S —
Measurement Core Penumbra
In the early time window (< 3 hours) the infarct ERIEROREEL m
core can be overestimated, known as the Ghost EEYEENMRiC & 110 ﬂ

Infarct Core Cerebral blood flow |}

Cerebral blood volume l or T

In the late window (> 6 hours) the core can be Elowvolume ratio Matched Unmatched

underestimated due to spontaneous
reperfusion, know as the Perfusion Scotoma

Wing, S. C. & Markus, H. S. Interpreting CT perfusion in stroke. Pract Neurology 19, 136 (2019).
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Automatically calculated results.
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Admission CTP
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Boned, S. et al. Admission CT perfusion may overestimate initial infarct core: the

ghost infarct core concept. J Neurointerv Surg 9, 66 (2017).

SP H4777 SP H477.7 i

CBV

i
!
J
-
'Y
.
-

0.5 e ‘ . 5 -
Eiiad Flowi[ CBF(A)] 45 kizd Yohue [CEV(A) L5
[ral/ 10020l froan] [ral/1801d)

SP H477.7 ' . SP H4777

Tirk&To Drain [ TTD(A)3 &
(5] 9]

24h CT




DWI










ASL/DWI



Take-Home

« Infarction can be detected momentarily on diffusion weighted MRI and
after 4-6 hour on non-contrast CT

« VIM is a Dual Energy reconstruction which may help detect infarcts earlier
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