3D Visualization of Two Surgical Approaches for Correcting a Congenital Heart Defect
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Introduction Results Discussion

Transposition of the Great Vessels (TGV) is a congenital The completion of the project demonstrated real life anat-
heart defect (CHD) in which the great vessels are reversed omy after two different and complicated surgical repairs

— the aorta arises off of the right ventricle and the pulmo- Mustard and allowed for a comparison between the two. TGV has
nary trunks arises off the left ventricle. The Mustard Proce- oot an incidence of 5% to 7% among the congenital heart de-

dure and the Arterial Switch Operation (ASO) are two
primary examples of surgical correction approaches that
have been used for patients with TGV without other con-

fects, and therefore is the second most common cyanotic
heart defect. Determing the safest and longer lasting pro-
cedure is of the utmost important. Journal review revealed

Specialized channels

genital anomalies. This project aims to present 3D visual R i i that the Mustard Procedure often results in long-term com-
reconstructions of these two approaches, to visually com- o plications including baffle obstruction, right ventricle failure
pare the final anatomy of the heart post-surgery, and to it i nd and atrial arrhythmias. In the Arterial Switch Operation, it is
better understand why the ASO has been the preferred e o) much more unusual to find cardiac arrhythmias, but will
method over the Mustard procedure since 1975. etkdeand s more likely see coronary artery complications. The use of

. .- 3D imaging allows for easier visualization of perhaps why

Aorta these complications may occur, as the Mustard procedure
results in the right ventricle abnormally becoming the main
pump of the body and baffles being constructed through
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qd RN\ | |t oAV The is procedure uses a baffle to redirect caval blood flow to the left atrium. the left side of the atria. The benetits of 3D visualization of post-surgical
Pumonary - | - the heart pumps deoxygenated blood to the lungs. The right side of the heart pumps oxy- Contggrnlqltal htear:] anomalies to.ge?ltcl; cetlre_ plrofes_smng:_sl Sre
o | o \CZ Flgutrﬁ 2: Transposition of genated blood it receives from the pulmonary veins to the body. This individual was also vast. These techniques can aid students in iearning LHLS,

Atrium venricie \ ¢ [ Ihe Great Vessels born with bilateral superial vena cavas and a dilated coronary sinus. physicians in post-surgical treatment, and for patients in
Right S _ \ understanding their own disease.
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dren’s Hospital, for sharing CT data; Dr. David Hormuth and
Dr. Mark Hoyer for advice and facilitation of this project; MU-
COM’s Summer 2016 Visualization Laboratory Reserach
group for project input.

The aortic and pulmonary ';ii“ '
arteries are “switched”
and connected to the :
correctventricles. The -
coronary arteries are also
removed from the ;
original aortic root and = ;'
reconnected to the 1
“switched” root.

Materials and Methods

Computerized tomography (CT) scans of two de-identi-
fledmale patients were utilized to create 3D visual recon-
structions. The first scan was a post-Mustard procedure
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