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HOW TO STUDY? CT ANGIOGRAPHY

1st phase 2nd phase 3rd phaseprotocol

Menon et al., Radiology, 2015 



HOW TO STUDY? CT ANGIOGRAPHY

Menon et al., Radiology, 2015 

5 no filling delay, normal pial vessels in the affected hemisphere

4 filling delay of one phase with complete filling of distal vessels

3 filling delay of one phase with a significantly reduced number of vessels

2 filling delay of two phases with a significantly reduced number of vessels 

1 few vessels in any phase

0 no vessels in any phase



HOW TO STUDY? CT ANGIOGRAPHY

1st phase 2nd phase 3rd phase

mCTA collateral score of this patient?



Ospel et al., AJNR, 2020 
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HOW TO STUDY? CT ANGIOGRAPHY



HOW TO STUDY? FLAT PANEL-multiphase CTA

protocol

Images acquired:
200-500 images in 10-20 sec

FOV:
48 cm

MOC injection:
IV with standard acquisition delay

Images details:
0.5 mm voxel size



HOW TO STUDY? FLAT PANEL-multiphase CTA

Bouslama et al., International Journal of Stroke, 2021 



HOW TO STUDY? 2D ANGIOGRAPHY



HOW TO STUDY? 3D DSA AND CBCT ANGIOGRAPHY

Images acquired:
≈130 for the 3D DSA in 4 sec

≈500 for the CBCT-A in 20 sec

FOV:
15-48 cm for the 3D DSA

≈22 cm for the CBCT-A

MOC injection:
IA during the whole acquisition

Images details:
0.5 mm voxel size for the 3D DSA

0.02 mm voxel size fot the CBCT-A

protocol



Diana et al., The Neuroradiology Journal, 2021 

HOW TO STUDY? 3D DSA AND CBCT ANGIOGRAPHY



INFORMATIONS NEEDED?

Collateral status Tissue perfusion

Diagnostic informations Technical informations



CASE 1 - CLOT LOCALIZATION

•Uomo, 69 anni

• APR: non patologie note. Non assume alcuna terapia farmacologica.

•Giunge in PS per afasia al risveglio (ore 6 circa). 

•Visto l’ultima volta in salute la sera prima, verso le 23:00 dalla moglie.
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CASE 1

Menon et al., JNIS, 2021 

Dominant Co-dominant Non dominant

•>50% of MCA territory

•M1-like

•Higher NIHSS

•Higher risk of malignant 

ischemia

•≈50% of MCA territory

•M1-like

•Higher NIHSS

•Higher risk of malignant 

ischemia

•<50% of MCA territory

•Low NIHSS

•Good outcome with BMM
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CASE 2 - PERFUSION AND COLLATERAL STATUS

•Uomo, 54 anni

• APR: fumatore, iperteso. Assume Clopidogrel 75 mg/die per precedenti 

sospetti cerebrovascolari.

•Giunge in PS in Ospedale periferico e viene trasferito a Salerno con sospetto di 

circolo posteriore.

•Afasia e lieve ipostenia arto superiore destro da circa 4 ore. Durante il 

trasporto valori pressori altalenanti e clinica fluttuante. Riferita cefalea.
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CASE 3 - ETIOLOGY

•Uomo, 68 anni

• APR: fumatore, iperteso. Non assume alcuna terapia.

•Giunge in PS in serata con clinica fluttuante dalla mattina caratterizzata da 

ipostenia dell’arto superiore destro da alcuni giorni.

•All’EON NIHSS 1.
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•Paziente paucisintomatico.

• Placca ulcerata con trombo flottante.

•Inizio immediato di terapia farmacologica con ASA 100 mg e Plavix 75 mg.

• La mattina seguente alle 09:00 il paziente diventa afasico e paretico a destra 

(NIHSS 11).
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CASE 4 - ETIOLOGY

•Uomo, 86 anni

• APR: ex fumatore, iperteso, ipercolesterolemico, ipotiroidismo, portatore di 

pacemaker, FA parossistica di recente riscontro. In terapia con antipertensivi, 

statina, beta-bloccante, ASA.

• Esordio dei sintomi 1 ora prima.

•All’EON NIHSS 9, per disartria e paresi emisoma sinistro.
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“tapered” occlusion

“non-tapered” occlusion
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CASE 5 - APPROACH

•Donna, 71 anni

• APR: ipertesa, ipotiroidismo, dislipidemia. In terapia con antipertensivi, beta-

bloccanti, statina.

• Esordio dei sintomi 1 ora prima.

•All’EON GCS 5.
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