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I ntegrated Evaluating the Congenital Heart Disease by
Multi-detectors (16) Spiral Computed Tomography
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ABSTRACT

To evaluate the clinical usefulness of
multi-detector (16  detectors)  spiral
computed tomography (MDCT) and its
reconstructed 3D imaging in demonstrating
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cardiac anatomy in patients with congenital
heart disease (CHD). In the past 12 months,
305 cases (male : female = 188 : 117; age
= 1 days ~ 71-year-8-month) with CHD
were anayzed. All MDCT images were
taken at the end-diastolic phase of the
cardiac cycle with intravenous injection of
iodinated contrast medium. 3D
reconstructed EBCT pictures were created
with gradient shading surface rendering. In
compare to the electron beam computed
tomography, MDCT is reliable to well
delineate the hypoplastic pulmonary artery,
anomal ous drainage of the pulmonary vein,
where or not the presence of the pulmonary
venous obstruction, abnormal branching of
the coronary artery, associated
tracheobronchial anomalies and stenosis,
abnormal intraccardiac and adjacent
unusual three-dimensional spatial
relationship. By adding the capability of
three-dimensional demonstration  and
virtual reality cardioscopy, MDCT could
show the extremely complex CHD
completely and vividly.

Keywords. Congenital heart disease;
three-dimension; Computed tomography.

Z ~BACKGROUND & PURPOSE

Many factors influence the management
of an infant with congenital heart disease.
Clinically, the most important onething is
the structural abnormality. Indicated surgical
correction of the cardiac anomaly in such age



group is a big traumathat does not need
second revision at best. Thereafter,
comprehensive and complete evaluation of
these anomalies before surgical intervention
is absolutely mandatory. Echocardiography,
cardiac catheterization are routinely used
with cardiac magnetic resonance imaging as
another aternative, but have their own
disadvantage [1,2,3,4].

Our hospital isamajor referring center
for patient with congenital heart disease. In
the past 8 years, our extensive experiencein
such disease group by electron beam
computed tomography revealed usually there
are some weak points need to be further
clarified even after echocardiography and
cardiac angiography in order to make the
surgical correction smoothly [5,6,7,8].
Multi-slice spiral computed tomography has
rapid rotation X-ray tube and 16 rows
detectors. It examines the heart synchronized
with ECG by prospective and retrospective
scanning. Because of rapid scanning time,
one study could be completed only in 3
minutes and has some advantage [5,9].
Moreover, those reconstructed 3D images
provide avivid picture for surgeon to make

individualized surgical planning [7,10,11,12].

In this project, we plan to verify the
diagnostic power of this new technology in
patient with CHD.

= ~RESULTS

The diagnostic power of axial imaging

In compare to the previous experience
from electron beam computed tomography,

the diagnostic capability of MDCT is equal.

There unclear points from the precordia
echocardiography and the cardio-

angiography include the detail of the
hypoplastic pulmonary artery, abnormal
pulmonary venous drainage, pulmonary
venous obstruction or not, unusua pattern
of coronary artery, associated airway
abnormality/stenosis, uncommon three
dimensional relationship of abnormal
intra-/extra-cardiac structures are all well
delineated by the MDCT. However, due to
the scanning time in one section in MDCT
is dlightly longer than electron beam
computed tomography, the image quality
in marginal sharpness is less well than
electron beam computed tomography.

Useful post-processing imaging

With the accompanied advanced
software, MDCT provides better and more
function in post-processing of the raw data
and results in much more applications.
Figure 1 demonstrates the use of the
multi-plane reformatted image. Figure 2
clearly shows the status of the periphera
pulmonary arteries by computed
tomographic angiography. Figure 3
delineates the application of the thick-slab
Image to prevent the partial volume effect.
Figure 4 reveal s the classical usage of the
three-dimensional image. Figure 5 creates
the virtual cardioscopy imagethat is
impossiblein reality.

D4 « DISCUSSION

Using axiad images by EKG-gated
MDCT, this project has proved the
comparative diagnostic reliability to
electron beam computed tomography in
detecting cardiac pathology that was poor
or hardly disclosed by echocardiography or
cardioangiography. In  adding the
infformation ~ from  three-dimensional
reconstruction and/or virtual reality in the
intra-cardiac viewpoint, surgeon can make
a better planning in real intervention. We
conclude that 16 rows detector MDCT



could be used to replace the electron beam
computed tomography in diagnosis of the
congenital heart disease. And, with the
advanced post-processing software, more
and more images by three-dimensional
reconstruction and/or virtual reality can be
applied easily and practicaly.
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-+ ~ SELF-EVALUATION

The result of this project reveaed
very consistent with the origina proposal.
Investigators have established a good
protocol for perform the scanning of the
MDCT and the post-processing procedures
for three-dimensional and/or virtual reality
reconstruction of the internal
cardiovascular structures. The expected
goa has successfully achieved by setting
up a practica guideline and vivid
delineation for diagnose different kinds of
cardiac pathology in CHD. The clinical
application of this result is great. Because
this information will provide surgeon a
clear road map of diseased heart before
operation that help them decide a better
manipulations.

+ ~ FIGURES

Figure 1. Curved reformatted image in
disclosing the status of the pulmonary
artery of this patient after right side
Glenn’s shunt and central Sano’s shunt.
Focal stenosis in the proximal right
pulmonary artery and intimal hyperplasia
of the Sano’s shunt are recognized.
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Figure 2. Computed tomography
pulmonary  angiography in  coronal
projection reveals the normal branching of
the bilateral peripheral pulmonary arteries
and veins. The distal coronary sinus is
dilated with an un-roofing communication
upward to the floor of the left atrium.

Thick-slab
tomography image in axia projection
shows the free end of the implanted Button

Figure 3. omputed

device atrial septa defect occluder
penetrates through the dorsal wall of the
left atrium.



Figure 4. Surface-shaded rendering
three dimensional volume reconstruction
of the pulmonary artery and the aorta
delineates the presence of a patent ductus
arteriosus as well as the unusual right
sided origin of the left pulmonary artery.

Figure 5. Virtual cardioscopy in a
patient with a residual atrial septal defect.
She recelved an atria septal defect
occluder months ago, but a residual shunt
was suspect by cardioechography. This
virtual cardioscopy is viewing from the
right atrium into the left atrium through
this round residual defect. The two orifices
in the center of this image are the orifices
of the left upper & lower pulmonary veins.
The white shadow in this virtua
cardioscopy is the malposition of this
occluder device.



