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TAH(Total Artificial Heart) Fitting Trial Supported by 4D Volume
Visualization Technique
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Dept. of Biomedical Engineering, College of Medicine Seoul National University.
*Dept. of Radiology, College of Medicine Seoul National University.

Abstract

It is very useful to perform the surgery
simulation before implanting TAH(Total Artificial
Heart) in a patient. The space of chest and the
shape of vessels are different from pafient fo
paltient. So, It is desirable fo cusfomize a TAH
design fo the anatomy structure of a patient.

Several studies are performed fo visualize and
explain the 3D sfructure of heart. These studies
are performed using 2-dimensional reformafed
images and simple measurement. Anafomy
stucture of a human heart is not so simple. It is 4-
dimensional structure ; 3-dimensional plus fime,
heart beafting.

3-dimensional reconsfruction schemes of
medical images developed for about 10 years
are vsudlly categorized info two Ifypes of
rendering technique |, surface rendering and
volume  rendering. Volume  rendering is
preferable in medical image processing field
because this technique can be applied without
considering the complexity of geometry and
change of field of inferest.

The usable space in the chest of pafient can
be measured by 3D volume malching of patient
frunk and TAH model. This space changes with
fime. In this research, we have developed the 4-
dimensional volume match program of patient
and TAH model.

3-dimensional rendered set of volumes along
fime were used fo simulate TAH fitting trial. The
quantifafive measurement from this simulation
could be applied fo customize TAH design.

=

SIBMEA AMEll ANM I TAEAH
28 220ICH M JHEED
E2ANH0 SSHE HU Fitting
Bt AIM SEAEE 61 AL =2 ¢
INEOZ g £ 2l
| ACH

zo O
fr 1+

=
0 02

=
o]
o ro

rial

o
SR

nr

;
0z 4
0z 1r
W o
o rok 40 g 110

g b4
o =

Fitting Trial 2 IZ2AM & 280 Trunk 22 O
M XHN HEs 2Z2 $XIstke A0l F2X 0
2l 20otee= 20ICH [2tM D& Fitting Trial T
= Truck 28 2HIM 224E 280 AMREN
SE0/H 1 28 AAESO0 Truck il 0= 229
=Xl 20t 8 & Y= AHOIK O &t

Truck 2f 282 ANS CT £= MRl Y&
INYUNHOR NIALHEOZ2 M 28 4+ UL, 234
i ES2 CADZ 22 3ME 282 CTE &
gs & OIE IXNHHOR HAHECE HE +
QUCH 3XA HP2H2 B8 JIAS JI8 2 #MeE
=T E JIX Shear-warp Factorization 21 & Al
23t

Acaquisition of Patient Cine
Cardiac MR Images

| , |

Acquisition of TAH CT images
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{ Customized TAH

Fig.1 Customized TAH design procedure using
volume rendering.
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Fig.2 3D Volume rendered images of TAH model
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