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HUMAN MEDICINE







2007





Applications in human medicine

Coronary arteries assessment

Congenital and acquired cardiac disease

Cardiac neoplasia

Pre and post surgical assesment 



VETERINARY MEDICINE



Coronary arteries?





Applications in veterinary medicine

Coronary arteries assessment (pre-surgical)

Complex cardiac pathologies 

Cardiac neoplasia



DIFFICULTIES



Temporal resolution







Spatial resolution 
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ECG-GATED CARDIAC TC
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ECG-GATED CARDIAC TC

High temporal and spatial resolution

Dedicated software

ECG of the patient connected to the gantry

Acquisition / reconstruction of images syncronized with 
the heart rhythm





https://open.oregonstate.education/aandp/
chapter/19-3-cardiac-cycle/



Ingredients



TEAM WORK







POSITIONING





WHAT DO WE NEED







ECG GATED ACQUISITION
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Physics of Cardiac Imaging with Multiple-Row Detector CT. M.Mahesh and D.D. Cody. 
RadioGraphics 2007 27:5, 1495-1509
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Physics of Cardiac Imaging with Multiple-Row Detector CT. M.Mahesh and D.D. Cody. 
RadioGraphics 2007 27:5, 1495-1509



ECG GATED ACQUISITION



ECG GATED ACQUISITION



Electrocardiogram-gated 16-multidetector computed tomographic angiography of the coronary arteries in dogs.
Auriemma E, Armienti F, Morabito S, Specchi S, Rondelli V, Domenech O, Guglielmini C, Lacava G, Zini E, Khouri T.

https://pubmed.ncbi.nlm.nih.gov/30030414/


LIMITING FACTORS



LIMITING FACTORS

• Heart frequency –  arrhythmia 
• What is the upper limit of heart frequency?
• Bradycardia, long diastolic phase, better image 

quality



TC



• kV range 100-120
• mA range 300-400

• 250-500 ms gantry rotation time
• 0,625-1,25 mm slice thickness
• Heart rate adapted pitch

• FOV centered on the heart

CT PARAMETERS



IMAGE ACQUISITION



SURVEY SCAN





ROI









ECG GATED SCAN
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A. coronaria dx A. coronaria sx



IMAGE MANIPULATION
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Andreis ME, Panopoulos I, Domenech O, Lacava G, Rondelli V, Zini E, Auriemma E.J Vet Cardiol. 2021 Jun;35:1-7; jvc.2021.02.003. 



CLINICAL APPLICATIONS



Xbreed, M, 8 y

Depressed, polipnoic





Why ECG-gated CT?

Reduction / absence of pulsatility artifacts

Precise pre-surgical evaluation

Vascular invasion

Coronary arteries involvement 



ECG GATED Non ECG GATED 



ECG GATED Non ECG GATED 





Applications in veterinary medicine

Cardiac neoplasia 

Complex cardiac pathologies 

Coronary artery assessment (pre-interv.)
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Cardiac neoplasia 

Complex cardiac pathologies 

Coronary artery assessment (pre-interv.)

















Applications in veterinary medicine

Cardiac neoplasia 

Complex cardiac pathologies 

Coronary artery assessment (pre-interv.)





Coronary Artery Anomalies in Animals
Brian A Scansen Vet Sci. 2017 Apr 12;4(2):20.



A. coronaria dx A. coronaria sx



LCX

LIVP
LSI

LMCA

Left main coronary artery
From L Valsalva sinus

Circumflexus

Interventricolaris paraconalis

Septi interventricularis

A. coronaria sx



RCA

Right coronary artery
From R Valsalva sinus

A. coronaria dx









Left main coronary artery
From L Valsalva sinus

Circumflexus

Interventricolaris paraconalis

Septi interventricularis

Pulmonary artery







Intermediate

Left
Right



Applications in veterinary medicine

Cardiac neoplasia 

Complex cardiac pathologies 

Coronary artery assessment (pre-interv.)

Pulmonary vascular anomalies











Applications in veterinary medicine

Cardiac neoplasia 

Complex cardiac pathologies 

Coronary artery assessment (pre-interv.)

Pulmonary vascular anomalies (pulmonic 
stenosis and pre-interventional assessment)







Left main coronary artery
From L Valsalva sinus

Circumflexus

Interventricolaris paraconalis

Septi interventricularis
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