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Radiation dose and acquisition times in TAVI plan-
ning examinations using a new generation 512-
slice CT compared to standard-of-care 128-slice CT
Transcatheter Aortic Valve Implantation (TAVI) is a promising new technique in the treatment of aortic ste-
nosis and has the potential to supercede conventional surgical replacement procedures [1]. To be success-
ful, TAVI requires many detailed measurements to be made prior to surgery. Such measurements include 
the valve plane diameter, the diameter of both the ascending and descending aorta, the diameters of 
valve sinuses and the distance from the valve plane to the coronary ostia. These measurements can be 
detemined using CT imaging [2, 3]. This article describes a study of image quality, radiation doses and 
acquisition times in such TAVI planning examinations using an innovative acquisition mode on a new  
512-slice CT machine compared to standard 128-slice CT system.

 This retrospective study involved 54 
patients, of whom 33 (group A) were 
scanned using standard-of-care 128-
slice CT with prospective or retrospec-
tive gating mode. The other 21 patients 
(group B) were scanned on a new gen-
eration 512-slice CT system (Revolu-
tion CT from GE Healthcare) using a 
novel technique combining 2 wide gated 
axial volumes for the thoracic aorta and 
helical non-gated mode for the aorta 
through to the iliac arteries [Figure 1]. 

All data (measurements of ascend-
ing & descending aorta, coronary arter-
ies and ostia, and also valve measure-
ments) were obtained with one injec-
tion and one acquisition. Image quality, 
dose and acquisition time were evalu-
ated in groups A and B and compared.

Results
The mean body mass indices (BMI) 

for patients in groups A and B were 28 
±7 and 27±5 respectively. Mean Dose 
Length Products (DLP) were 3355±1112 
and 589±144 mGy.cm respectively while 
mean coverage was 691±45 and 729±199 
cm respectively. The mean acquisition 
time was 28±3 and 6.6±0.5 seconds for 
group A and B respectively. 

Radiation dose was reduced by 82% in 
group B compared to the standard-of-care, 

group A, even with longer coverage, while 
acquisition time in group B was four times 
less than in groupA. Image quality was 
diagnostic standard for all examinations. 
Thanks to the 0.28s rotation speed and the 
160mm detector, for patients in group B the 
whole heart image was acquired in a single 
beat and the coronaries were motion-free. 
Furthermore, patients in group B presented 
a higher level of contrast in iliac arteries. 
Figure 2 shows typical images acquired via 
the new CT scan system.

CoNClusIoN 
The acquisition of TAVI data 

requires ECG synchronization to visu-
alize coronaries and the ascending 
aorta. Given the coverage needed, this 
either requires long breath-hold times 
or two injections. 

With the new technique high qual-
ity exams could be achieved four 
times faster, with 82% lower dose and 
in one injection, thus making it suit-
able also for the investigation of aortic 
dissections.
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fuRtHeR INfoRMAtIoN. 
The authors will be presenting a fuller version 
of this work at the upcoming Ecr congress 
March 5th - 8th.
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FigUre 1. Illustration of image acquisition with 
the new 512-slice CT system (Revolution CT,  GE 
Healthcare). There are 2 wide gated axial volumes 
for the thoracic aorta and a helical non-gated mode 
for the aorta to iliac arteries region..

FigUre 2. Typical 3D coronary tree image acquired  
im one beat using the  new gating technique on the 
512 slice CT system (Revolution CT GE Healthcare). 
The patient was an 80 year-old female with hip 
prosthesis referred for TAVI planning exams
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