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Diagnostic performance of coronary CT angiography for stenosis detection according to
calcium score: systematic review and meta-analysis.

den Dekker MA1, de Smet K, de Bock GH, Tio RA, Oudkerk M, Vliegenthart R.

KEY POINTS: Decisions about performing coronary CT angiography (CCTA) sometimes depend on calcium scoring. CCTA is
highly sensitive for coronary stenosis. With 16-MDCT, however, heavy calcification reduces specificity for significant stenosis.
For 64-MDCT (and above), CCTA has high specificity, even with severe coronary calcification.
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Mahadevappa Mahesh, MS, PhD « Dianna D. Cody, PhD

Cardiac imaging with multiple-row detector computed tomography
(CT) has become possible due to rapid advances in CT technologies.
Images with high temporal and spatial resolution can be obtained with
multiple-row detector CT scanners; however, the radiation dose asso-
ciated with cardiac imaging is high. Understanding the physics of car-
diac imaging with multiple-row detector CT scanners allows optimiza-
tion of cardiac CT protocols in terms of image quality and radiation
dose. Knowledge of the trade-offs between various scan parameters
that affect image quality—such as temporal resolution, spatial resolu-
tion, and pitch—is the key to optimized cardiac CT protocols, which
can minimize the radiation risks associated with these studies. Factors
affecting temporal resolution include gantry rotation time, acquisition
mode, and reconstruction method; factors affecting spatial resolution
include detector size and reconstruction interval. Cardiac CT has the
potential to become a reliable tool for noninvasive diagnosis and pre-
vention of cardiac and coronary artery disease.

“RSNA, 2007




Applications in human medicine

Coronary arteries assessment
Congenital and acquired cardiac disease
Cardiac neoplasia

Pre and post surgical assesment




VETERINARY MEDICINE




Coronary arteries?

J Vet Intern Med 2003:17:489—-494

Association between Diabetes Mellitus, Hypothyroidism or
Hyperadrenocorticism, and Atherosclerosis in Dogs

Rebecka S. Hess, Philip H. Kass, and Thomas J. Van Winkle

Atherosclerosis associated with vasculopathic lesions in a golden retriever
W|th hyperChOIeSte rOIemIa pentoxiphylline, omega-3 fatty acids, and chloramphenicol were

_ _ discontinued. The patient continued to decompensate and expired
Nicole A. Boy nOSk)’ ’ Laura StOkkmg at the owners’ home about 9 wk after the initial presentation.

oamy macrophages with cholesterol clefts
infiltrated the subintima and tunica media. Atherosclerotic
plaques obscured vascular lumina and arteries on the pericardial
sac; plaques were observed in the lungs, kidneys, and submuco-
sal and medial arteries of the small intestine. Areas of infarction
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64-MULTIDETECTOR COMPUTED TOMOGRAPHIC ANGIOGRAPHY OF THE
CANINE CORONARY ARTERIES

Christiane R Henjes 1, |

Electrocardiogram-gated:
tomographic angiography
dogs

Randi Drees, Alex Frydrychowicz, Scott B. Reeder, Marie E. Pinkerton, and Rebecca Johnson
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Applications in veterinary medicine

Coronary arteries assessment (pre-surgical)
Complex cardiac pathologies

Cardiac neoplasia




DIFFICULTIES




Temporal resolution







TABLE 1
The Newest Generation Computed Tomography Systems from Major Vendors Are Listed with Technical
Specifications

Manufacturer Canon GE Philips Siemens

Model Aquilion One Revolution Apex Spectral CT 7500 Somatom Force
Genesis

Number of
X-ray
sources

Detector rows 320 256 or 128 128 192 (2 x 96)

Slices per Up to 640 512 or 256 512 384 (2 x 192)
rotation

Voltage range 80-135 kVp 70-140 kVp 80-140 kVp 70-150 kVp

Amperage 10-900 mA 10-1300 mA 10-1000 mA 20-1300 mA
range

Detector 0.5 mm 0.625 mm 0.625 mm 0.4 mm
spacing

Z-axis 16 cm 16 cm or 8 cm 8 cm 5.76 cm
coverage

Fastest
gantry
rotation
speed
' 737 mm/s
acquisition
speed
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ECG-GATED CARDIAC TC

?




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
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ECG GATED ACQUISITION




Prospective ECG Triggering

Conventional Axial “ Partial Scan " (Step and Shoot)

-

Moving Preset
couch top . Uelay' X-r ay ON

Temporal resolution 200 - 250 msec
Radiation dose minimized
Limited data set

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




Continuous recording of spiral scan and ECG ——

| - :
Time / Pos.

— ',

Temporal Resolution 80 - 250 milliseconds
Radiation dose higher than prospective triggering

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




ECG GATED ACQUISITION

VoL. 55, No. 3 THORACIC CARDIOVASCULAR MDCTA IN COMPANION ANIMALS 231
A R R B R 100% R
| Image 5 | :
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5 115125/35 45 |55/65/ 75/85/ 95/ %

FiG. 1. EKG-gating strategies in cardiac CT: Using prospective gating (A) images are acquired over a predefined portion of one or more cardiac cycles,
commonly end diastolic. Using retrospective gating (B) images are acquired over one or several full cardiac cycles and are retrospectively segmented into
different phases of the cycle (commonly 5-10% intervals).




ECG GATED ACQUISITION




S

FIG2: Most common reconstruction interval of the ECG gating detected in
our case series, expressed as percentages of the R-R interval.

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, Khour( T.
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LIMITING FACTORS




LIMITING FACTORS

Heart frequency — arrhythmia
What is the upper limit of heart frequency?

Bradycardia, long diastolic phase, better image

quality







CT PARAMETERS

* 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
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SURVEY SCAN
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IMAGE MANIPULATION
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CLINICAL APPLICATIONS
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Why ECG-gated CT?

Reduction / absence of pulsatility artifacts
Precise pre-surgical evaluation
Vascular invasion

Coronary arteries involvement




Non ECG GATED ECG GATED




Non ECG GATED ECG GATED







Applications in veterinary medicine

Complex cardiac pathologies

Coronary artery assessment (pre-interv.)










Applications in veterinary medicine

Cardiac neoplasia

Coronary artery assessment (pre-interv.)
















Case Reports > J Vet Cardiol. 2019 Feb;21:34-40. doi: 10.1016/j.jvc.2018.09.004.
Epub 2018 Dec 11.

A pictorial view of the three-dimensional
representation and comparative two-dimensional
image orientation derived from computed
tomography angiography in a dog with a patent
ductus arteriosus

A B Saunders 1, KR Doocy 2, S A Birch 8

> J Vet Cardiol. 2016 Dec;18(4):418-426. doi: 10.1016/.jvc.2016.08.003. Epub 2016 Sep 29.

Use of ECG-gated computed tomography,
echocardiography and selective angiography in five
dogs with pulmonic stenosis and one dog with
pulmonic stenosis and aberrant coronary arteries

P Laborda-Vidal 1, B Pedro 2, M Baker 7, AR Gelzer 1, J Dukes-McEwan 1, T W Maddox *




-

.« & =

Figure 3 Maximal intensity projection at the level of the pulmonic valve (PVa) showing pulmonic stenosis, post-
stenotic dilation of the main pulmonary artery (MPA), a supravalvular stenosis (arrowheads) and a patent ductus
arteriosus (PDA, arrow; case 4). Ao, aorta; RV, right ventricle.




In conclusion, despite echocardiography
remaining the gold standard for diagnosis and
assessment of PS, ECG-gated-CTA is a comple-

mentary diagnostic method that may provide
additional information, not only regarding CA

anatomy but also concurrent cardiovascular

anomalies. In addition, this may shorten surgery/
anaesthesia time and reduce the amount of radi-

ation to which the cardiologist is subjected during
BVP.




Applications in veterinary medicine

Cardiac neoplasia

Complex cardiac pathologies




64-MULTIDETECTOR COMPUTED TOMOGRAPHIC ANGIOGRAPHY
OF THE CANINE CORONARY ARTERIES

RANDI DREES, ALEX FrRYDRYCHOWICZ, SCOTT B. REEDER, MARIE E. PINKERTON, REBECCA JOHNSON

Canine coronary artery angiography (CTA) was performed in four anesthetized healthy dogs using 64-multi-
detector computed tomography. Esmolol, a B-1 adrenergic receptor antagonist, and sodium nitroprusside, an
arteriolar and venous dilator, were administered to enhance visualization of the coronary arteries by reducing
heart rate and creating vasodilation. The left main coronary artery with its three main branches and the right
coronary artery were visualized and subdivided in 13 segments for evaluation. Optimal reconstruction interval,
expressed as percentage of the R-to-R interval, was determined at 5% in 2.9%, 35% in 1%. 75% in 21.2%.,
85% in 43.3%, and 95% in 31.7% of the segments. Overall image quality was good in 41.3% of the segments
and excellent in 14.4%. There was blur in 98.1%. motion in 17.3%. and stair step in 6.7% of the evaluated
segments, but these artifacts did not interfere with anatomic depiction of the arteries. Cross-sectional anatomy
of the coronary arteries as evaluated from the coronary CTA agreed well with gross anatomic evaluation and
published information. The use of esmolol did not lead to the target heart rate of 60—65 beats/min. Nitroprusside
had no significant effect on visualized length or diameter of the coronary artery branches. Coronary CTA is
useful for the anatomic depiction of coronary artery branches in the dog. © 2011 Veterinary Radiology &
Ultrasound, Vol. 52, No. 5, 2011, pp 507-515.

Key words: dog, heart, MDCT.




Coronary Artery Anomalies in Animals
Brian A Scansen Vet Sci. 2017 Apr 12,4(2):20.
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Review > Vet Sci. 2017 Apr 12:4(2):20. doi: 10.3390/vetsci4020020.

Coronary Artery Anomalies in Animals
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Applications in veterinary medicine

Cardiac neoplasia
Complex cardiac pathologies

Coronary artery assessment (pre-interv.)













MULTIDETECTOR-ROW COMPUTED TOMOGRAPHY PATTERNS
OF BRONCHOESPHAGEAL ARTERY HYPERTROPHY
AND SYSTEMIC-TO-PULMONARY FISTULA IN DOGS

GIANLUCA LEDDA, MARCO CALDIN, GIORGIA MEZZALIRA, GIOVANNA BERTOLINI

Anomalies involving arterial branches in the lungs are one of the causes of hemoptysis in humans and dogs.
Congenital and acquired patterns of bronchoesophageal artery hypertrophy have been reported in humans
based on CT characteristics. The purpose of this retrospective study was to describe clinical, echocardio-
graphic, and multidetector computed tomography features of bronchoesophageal artery hypertrophy and
systemic-to-pulmonary arterial communications in a sample of 14 dogs. Two main vascular patterns were
identified in dogs that resembled congenital and acquired conditions reported in humans. Pattern 1 ap-
peared as an aberrant origin of the right bronchoesophageal artery, normal origin of the left one, and
enlargement of both the bronchial and esophageal branches that formed a dense network terminating in a
pulmonary artery through an orifice. Pattern 2 appeared as a normal origin of both right and left bron-
choesophageal arteries, with an enlarged and tortuous course along the bronchi to the periphery of the lung,
where they communicated with subsegmental pulmonary arteries. Dogs having Pattern 1 also had parae-
sophageal and esophageal varices, with the latter being confirmed by videoendoscopy examination. Authors
conclude that dogs with Pattern 1 should be differentiated from dogs with other congenital vascular systemic-
to-pulmonary connections. Dogs having Pattern 2 should be evaluated for underlying pleural or pulmonary
diseases. Bronchoesophageal artery hypertrophy can be accompanied by esophageal venous engorgement
and should be included in the differential diagnosis for esophageal and paraesophageal varices in dogs. © 2015
American College of Veterinary Radiology.

Key words: bronchoesophageal artery, computed tomography, CTA, dog, systemic-to-pulmonary artery
fistula.




Applications in veterinary medicine

Cardiac neoplasia
Complex cardiac pathologies

Coronary artery assessment (pre-interv.)



















