Automated CT Perfusion in Acute
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Objectives:

1) To identify pitfalls of Automated CT Perfusion(CTP) in patients with acute
iIschemic stroke

2) To learn practical pearls for accurate diagnosis of CT Perfusion
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Underestimation of Core Infarct
(a) Loss of grey white
differentiation(arrows)

g indicative of infarction. (b)

0 However, on CTP images,

hl using the CBF threshold of
£ <30%, there is no core

5 infarct present. (c) MRI

showing acute infarct.

(a) In a different patient, areas of
G & W B & hypoattenuation are seen ( )
@y (T4 representing areas of lacunar

) infarction. (b) The infarction adjacent
Wi w s W 13 tothe anterior horn is not seen using

% A& B & a threshold of CBF <30%, only
sl I detected using a threshold of CBF

CBF<30% volume: 16 ml niversity of
b, CBF<34°;O volume: 22 ml <38%(arr0WS) . CINCINNATI

CBF<38% volume: 31 ml
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False penumbra due to chronic
upstream vessel stenosis. (a) The right
cervical internal carotid artery(arrow) is
narrowed throughout its course without
focal occlusion. Note the normal caliber of
the left internal carotid artery (arrow). (b)
The stenosis increases Tmax resulting in
the appearance of watershed distribution
penumbra ( ).

Overestimation of penumbra from skull
base artifact. In addition to left MCA
distribution ischemia, there is also
apparent ischemia present just superior to
the orbit within the right frontal lobe

(arrow).
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CBF<30% volume: 50 ml Tmax>6.0s volume: 144 ml

b. ! " Mismatch volume: 94 ml e ‘ "

Mismatch ratio: 2.9

Overestimation of penumbra from encephalomalacia. (a) Encephalomalacia is seen
in the bilateral occipital lobes ( ). (b) The areas of encephalomalacia are included

in penumbral territory(arrows) as defined by Tmax >6.0 s.

Conclusion: Knowledge of sources of misclassification errors may aid in the
prompt and accurate interpretation of CT Perfusion

____________________________________________________________________________________

References: Allmendinger AM, Tang ER, Lui YW, Spektor V. Imaging of stroke: Part 1, Perfusion CT--overview of imaging technique, interpretation pearls, and common pitfalls. AJR Am J Roentgenol.

2012;198(1):52-62.
Sotoudeh H, Bag AK, Brooks MD. "Code-Stroke" CT Perfusion; Challenges and Pitfalls. Acad Radiol. 2019;

Best AC, Acosta NR, Fraser JE, et al. Recognizing false ischemic penumbras in CT brain perfusion studies. Radiographics. 2012;32(4):1179-96.

Mangla R, Ekhom S, Jahromi BS, Almast J, Mangla M, Westesson PL. CT perfusion in acute stroke: know the mimics, potential pitfalls, artifacts, and technical errors. Emerg Radiol. 2014;21(1):49-65.



