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Objectives: 

To analyze the diagnostic profit of flat-detector-CT (FD-CT) in the catheterization 

of patients with congenital heart disease, the help of overlayed 3D-images on 

the fluoroscopy and the utility of image-fusion. To develop application protocols 

for different questions and imaging.  

Methods: 

In 2010 we analyzed all our cases where FD-CT was used during catheterization 

of congenital heart disease. All examinations are performed on a biplane 

angiography system with two 20x20 cm2 flat panel detectors with a 960x960 

matrix (Axiom Artis, Siemens Medical Solutions, Forchheim, Germany). Using 

standard categories of diagnostic utility expert operators rated the clinical value 

of FD-CT over conventional fluoroscopic imaging. Added radiation exposure and 

contrast volume of FD-CT were evaluated. While diagnostic or interventional 

catheterization, the assistance of image integration in fluoroscopy, either from 

FD-CT or former Magnetic resonance imaging (MRI) or multi-detector row CT 

(MDCT), was estimated by the operator. The radiation exposure of the FD-CT and 

contrast volume for rotational angiography was evaluated. 

Results: 

303 cardiac catheterizations were performed in 2010; in 68/303 (20%) we used 

the new possibility of FD-CT, mainly as angiographic computed tomography (ACT). 

Median age of the patients was 7.0 years (range 0-42.5).  

In 32/62 cases, FD-CT was used for diagnostic purposes, in 30/62 cases it was 

used in the context of interventions and in additional 6 interventional cases we 

used former MRI images to fuse them with the dataset of the FD-CT. 

Diagnostic utility in all cases was never rated as “misleading”. It was classified 

as “not useful” in 6 cases (9.7 %), “useful” in 18 cases (29.0 %), “very useful” 

in 37 cases (59.7 %) and “essential” in 1 case (1.6 %).  

In 36 patients in whom FD-CT was performed in the context of interventions, its 

utility was rated as follows: 0 cases as “essential”, 18 (60%) as “very useful”, 9 

(30%) as “useful”, 3 (10%) as “not useful” and none as “misleading”. 

The median added dose-area-product (DAP) was 111.0 µGym2 (range 19.3-

1295.7 µGym2), the required additional contrast medium was 1.6 ml/kg (range 

0.3-5.8 ml/kg). 

 

 

 

 

 

 

 

Fig. 1: Patients body surface area (BSA) and body mass index (BMI) are 

predictors for the DAP (µGym2)  

Conclusions: 
FD-CT based on rotational angiography is a new and very helpful modality, 

particularly in catheter interventions, also with the option to integrate former 

pictures from MRI or MDCT for surgical planning, first of all in the surgery of the 

great vessels. For the imaging different application protocols are needed. 

Radiation exposure and needed contrast volume are reasonable. 
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Case 1: Six years old boy with transposition of the great arteries and 

arterial switch operation, Lecompte maneuver, patch enlargement of the 

central pulmonary arteries 2 years ago, ancient stent in the right pulmonary 

branch (star). Maximum intensity projection (MIP) picture B. Now balloon-

dilatation of peripheral pulmonary arteries stenosis, 3D-guided (D). 

Case 2: 40 years old woman with transposition of the great arteries, Senning 

operation. Now total superior vena cava obstruction (arrow), venous drainage 

over large azygos vein (star). Implantation of a stent in the upper venous 

baffle after needle-perforation, 3D-guided (C+D).  
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