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Evaluation of the anatomical compatibility for an implantable artificial heart
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Abstract: It is very important that preoperative simulation for the safety of implant artificial heart surgery. For solving this
clinical issue, we developed 3D image simulation software and evaluated it. This software has the function to display
three-dimensional human model built from a patient CT images and VAD model in same coordinate system, to translate or
rotate VAD and to measure distance between arbitrary two points and angle between arbitrary two vectors. Display speed
and memory consumption were 2223.00=90.77[ms] (n=5) and 351.65 + 28.94[MB] (n=5) for 439 slices of CT images. In
conditions, this program can support preoperative simulation for the safety of implant artificial heart surgery.
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Fig. 1 Reference Model
for angle measurement.This
model is trigonal prismatic.

Fig. 2 Reference Model for
distance measurement.This
model is cubic.

Table 1 Execution environment
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Table 3 The angle that the side of the cube model (n=5)

Design value in Measurement Average
CAD [deg] relative error
[deg] [%]
45.00 44.80£0.57 0.25

Table 4 Length of a side of the cube model (n=5)

Design value in Measurement Average
CAD [mm] relative error
[mm] [%]

100.00 100.1+0.97 0.26

Table5  CT image data (439 slices), loading time for artificial
heart data and memory consumption(n=5)

CT image data Atrtificial heart

Dell Precision
Computer Model T7610
Intel Xenon CPU
CPU Model E5-2360
Clock frequency of the CPU 260
[GHZz] '
RAM size[GB] 32.0
number of trials [times] 5
The number of the slice of CT 439
data [slices]
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Fig. 3 Software interface

Table 2 Height of human body model (n=5)

CT data photography Measurement Average
information [mm] relative error
[mm] [%]
422.235901 421.8+2.2 0.25

data
(DICOM) (5TL)
loading time [ms] 2223.00+90.77 89.40+7.02
memory
consumption 351645.60+28940.16 | 19280.00+2800.58
[kB]
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