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Recognizing Artifacts on CTA
“Steps, Slabs, Blurs and Streaks”



Always Inspect Images for Data Integrity



Coronary Stenosis or Not?

J. Lesser



Step Artifact



Step Artifact: Breathing
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Step Artifact: Cardiac Motion



Step Artifact

· Caused by movement of either the heart or of the patient 
o blocks in the images shifted away from adjacent blocks

· Two types of step artifacts: 
o steps restricted to the heart (cardiac motion, arrhythmia)

� unstable heart rate 
� ECG failure
� systolic reconstruction

o steps throughout the entire image
� inappropriate reconstruction parameters (misregistration)
� patient movement (breathing, swallowing, general) 



Step Artifact: Breathing



Step Artifact:  Patient Motion

Siemens



Step Artifact:  Patient Motion
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Slab Artifact



Slab Artifact

Siemens



Slab Artifact

· Caused by changing concentration of contrast medium 
o Bands of different contrast intensity 

· Concentration of contrast medium is locally too high 

· Contrast medium injection was started too early 

· Slabs seen on 3-D reconstruction 
o See sagittal or coronal views (or oblique viewing directions)
o Slight slabs are normal and can be ignored



Blurring Artifact



Blurring Artifact
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Blurring Artifact (Duplication)



Blurring Artifact

· All or part of the image is blurred 
· Coronary arteries typically not sufficiently resolved 
· Possible causes: 

o Incorrect phase start (arrhythmias)
o Low x-ray penetration (low mAs)
o Slice width too thick

· May cause “steps” in 3-D post processing 
o See sagittal and coronal views



Streak Artifacts



Streak Artifacts

Siemens



Extreme Beam Hardening: Signal Loss

J. Lesser



Bolus Tracking Artifact
Early Triggering from SVC Streaking

J. Lesser



Streak Artifacts

· Caused by high contrast differences in an image
o metal clips or fragments
o sternal or pacing wires
o mechanical valves or annuloplasty rings 
o regions with high contrast medium density

· High-density values cause bands/streaks through 
adjacent areas 

· Affect on diagnostic quality depends upon location



Artifact?

Siemens



Step Artifact:  Heart Only
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Marked Sinus Arrhythmia

Siemens



Beat Editing: Artifact Removed
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Artifact or Stenosis?
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Cardiac Motion Artifact
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ECG Gating Errors
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Beat Editing: Artifact Removed

Siemens



Take Home Points



• Breathing artifact
– Recognize from chest wall
– Cross check for vessel “cut-off” in multiple non-axial views
– May see pseudolesions in thick MIP and VRT
– Read in axial views
– Try another phase (e.g., systolic) to move “lesion”

• Ectopy
– Avoid EKG pulsing during scan
– Consider lidocaine, if frequent PVCs
– Consider editing ectopic beat (scanner dependent)
– Reconstruct in end-systole, if needed
– Watch for transverse artifact across the scan volume

J. Lesser

Common Pitfalls: Interpretation



• Extreme beam hardening – signal loss
– Reconstruct in systole 

• Heart moves relative to fixed metal object
• Use centerline (cMIP)

– Reconstruct with sharper kernel and change windowing

• Coronary calcification
– Screen with a calcium score before contrast
– Use centerline segmention to check vessel for uninvolved wall and 

lumen

• Poor contrast
– Evaluate for a possible pseudolesion
– Check for contrast washout in posterior LV

J. Lesser/S. Achenbach

Common Pitfalls: Interpretation



Common Pitfalls: Interpretation

• Coronary blurring
– Avoid with aggressive beta blockade
– Evaluate different reconstruction intervals
– Switch multisegmented temporal resolution algorithm on or off

• Heart rate may have transiently changed during scan

• Assume all lesions are artifact until proven real 
– Atheroma must be present
– Try to measure lumen diameter in short axis
– Cross check in multiple orientations 
– Review another reconstruction interval (even systolic)

J. Lesser/S. Achenbach
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Which Low Density Lesion is Real?



G. Raff/ACC

Stenosis or Not?
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Stenosis or Not?



Always Inspect Images for Data Integrity
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Figure 2. Stepladder artifact due to tachycardia
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Figure 3. Stepladder artifact due to cardiac arrhyt hmia
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Figure 4a.  Minimization of cardiac motion-related b lurring with an optimal reconstruction window
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Figure 4b.  Minimization of cardiac motion-related b lurring with an optimal reconstruction window
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Figure 6. Stepladder artifact due to pulmonary moti on
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Figure 11.  Low-attenuating artifact from an air bu bble in contrast material
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Figure 16c.  Motion blurring artifact, minimized wit h optimal selection of the reconstruction window
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Figure 16d.  Motion blurring artifact, minimized wit h optimal selection of the reconstruction window
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Figure 3a. Pulsation artifacts
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Figure 4c. Pulsation artifacts
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Figure 4a. Pulsation artifacts
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Figure 9c. Partial volume averaging effect
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Figure 9b. Partial volume averaging effect
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Figure 10b. Streak artifacts
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Figure 10a. Streak artifacts
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Figure 16d. Anatomic variant of the RCA in a 79-yea r-old woman who complained of chest pain
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Figure 16c. Anatomic variant of the RCA in a 79-yea r-old woman who complained of chest pain



Questions?
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