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= Fluoroscopic Angiography

* Reserved for resolution of specific anatomical and
physiological questions, and for interventions

* Still considerad the gold standard

Fine focal spot < 0.8 mm - sharp definition (2.2 mm)
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* Exposure (temporal resolution) 4 msec,
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High kW and low ma - for maximal penetration and wide grade scale
Lower kW and higher mé. - for sharper contrast and edge definition

* X-Ray Projections
* Bi-plane 2ases access o depth perception
* Common views
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Cath/Angiography Risks

Freguency { %o)
Mortality 0,11
MI 0,06
Cerebro-vascular complications 0,07
Arrythmia 0,38
Vascular complications 0,43
Contrast media complications 0,37
Hemodynamic complications 0,26
Perforation 0,03
Total number of severe complications 1,70

Guidelines AHA /ACC 2003, www .americanheart.org




R CT Cardiac Angiography

® Rapidly moving cardiac structures

* Different for the 3 corananes and cardiac valves
* Mot predictable motion location
*  Breathing

* Complex anatomical structures (course)

0 10 20 30 40 50 80 70 &0 80 100
% of cardiac cycle

® High temporal resolution required !!
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e EBCT

Prodiuces x=ray by focusing an eleciron baam onta 4
fungsten target fings posiionsd beneath the patient
Acquires 1 scan at & tme Using prospective ECG-
rig@ering in which radiation s produced anly during
predetermined nstant of the cardiac cycle

Ingreases in acquisition speed are possible by
magnetically swesping the electron beam fashar
There afe Mo Meing parts

Frees firom, e imiatons of centrfugal foree, thus fasker
speed (10 times faster than 16-MESCT)

33, 50 oF 100 mE rue temporal reselution images at 30 fls
ECG tigaesed (El<HR<I20) - um b 3 thgaer points R-to-f
Reduced radiation exposiure (1,10 dose tham Hhe
fastest spiral 18 - MESCT)




ECG - Gating
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Dp S Conventional CT's

Acquire several parallel scans simultaneously using either:

*  Prospactive ECG-tngoering: radiation (attenuation) and data acquisition is producad only
during a pradetamained instant of the cardiac cycle

*  PRerospective gating - radiation and data acquisition is producad throughaut the antire

cardiac cvcle (imnages are reconsiructad only during diastoke) - highar radiation dose at an

aquivakent imags nois

4-8-16-32-64-128-256...Detectors

Increase speed
Decrease in slice thickness
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EBCT vs. MDCT

=

EECT MDCT
'ﬂmuﬁﬁ‘.-hn ECG gated Continuous ECG gated Continuous
Reconstruction Prospective | {Mon-Cardiac) Prospective Retrospective
{"Pulsed”)
Temporal Resolution 33 mser =200msec
_Sﬂ&&h!éhﬂl_jg’ktﬁhﬂ‘ 1.5 mm <0.5 mm
Optimal Heart Rate 60-150 hpm =60 hom =60 hpm
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3 Dimentional Reconstruction

Injection Contrast
Rate Volume
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57" pefining Cardiac Structures




““Guiding G@mplax Interventions




@::"Guiding Complex Interventions
| 2aravalvular Leaks

TRANSAPICAL APPROACH
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T New Advances

Overlay of Live Fl]lmmmmv on CT
* Registration

* Challenges:

* Cardiac, pulmonary, and
patient motion

* Deformation of structures

* CT Segmentation

* Highlighting versus
exclusion of spedific objects
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New Advances

Imaging Continues to Improve

-CT Reconstruction imperative for planning and execution
Complementary imaging with 3D echo also imperative



Thank You



