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Practical course

Jörg Schmehl
Department of Diagnostic and Interventional Neuroradiology

Neuroradiological Application of Computed Tomography

2 | Schmehl

Sir Godfrey Hounsfield                       Siretom CT scanner 1975
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Physics Engine Image processing

Clinical Application

Bild Rekonstruktion

Math. Basis:
Radon-Transformation 
(1917)

Praktisch:
a) Fourier Transformation

oder
b) filtered

backprojection
CT BildRohdaten

Indications for cCT
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• Patient with head injury / Trauma

• Detect signs of increased intracranial pressure (ICP)

• Stroke

• Imaging of vascular pathology

• Assessment of osseous structures

• Detection of parenchymal lesions e.g. metstatic disease
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IMAIOS e-anatomy
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IMAIOS e-anatomy
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IMAIOS e-anatomy

Artifacts

10 | Schmehl

Posterior cranial fossa
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Bier et al., 2016

Grey matter/basal ganglia

White matter

Blood

35-40 HU

25-30 HU

30-45 HU

Hounsfield units [HU] ?

Hemorrhage: Density over time
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Imaging in Trauma
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• Intracranial Hemmorhage
• Contusion

• Fractures

Case: Motorcycle accident
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wikipedia.com
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wikipedia.com

Case: 73-yo female patient after bike accident
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Case: 60-yo male patient – trauma mechanism?
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Case: 60-yo male patient – trauma mechanism?
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Case: 23-yo male patient – gunshot injury

20 | Schmehl

Case: car accident
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Case: car accident
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Cerebral herniation
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Case: 42-yo male patient, reduced vigilance
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24 hours later



5

Contrast agent
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Arterial phase: 30-40 s

Venous phase: 120 s

Contrast agent
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• Optimum contrast enhancement:

• Timing & flow rate
• Iodine concentration
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• Human brain volume/weight:

1,400 ml/1.2-1.4 kg
� short time window

Hartmann et al., 1994

Bae et al., 2010

Case: 50-yo male patient with seizure
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Case: 64-yo male patient, headache & reduced vigilance
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Vascular Imaging
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Vascular Imaging
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Intracranial Hemorrhage
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• Localization

• Typical versus atypical

• Origin / Source

Case: 50-yo female patient, sudden headache
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Imaging in Stroke
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• ICB
• Extent of ischemia

• Vascular situation
• Perfusion 

Imaging in Stroke, early signs
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Case: Right-sided hemiparesis

70 year-old male patient
Sudden paresis of the right

arm
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Imaging in Stroke
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Case: 72 year old patient with hemiparesis left sided since 2,5 h
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Perfusion Imaging  - parameters
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Neuroangio.org

Gray matter White matter

Time to Peak (TTP)               

Mean Transit Time (MTT) 4s 5s

Cerebral Blood Flow (CBF) 60mL/100g/min 25mL/100g/min

Cerebral Blood Volume (CBV) 4mL/100g 2mL/100g

Perfusion Imaging
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Perfusion Imaging  - TTP  and MTT
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Perfusion Imaging  - Mismatch CBF  /  CBV
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Perfusion Imaging
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Result
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Case: 60 y old female, right sided media syndrome
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Interventional procedure
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Postinterventional Dual Energy CT
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Postinterventional Dual Energy CT
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Postinterventional Dual Energy CT
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Take Home Messages

1.Native CCT: Ischemia, Hemorrhage, CSF circulation

2.CT-Angiography: Embolic occlusion, Aneurysma, Stenosis

3.CT-Perfusion: Extent of Infarct core and Penumbra 

4.CT-Venography: cerebral venous sinus thrombosis

5.Contrast enhanced CCT: Tumor, Inflammation
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joerg.schmehl@med.uni-tuebingen.de


