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Figure 3.2: Preliminary results of dynamic 3D reconstruction of the fetal
heart. The images show three slices through a fetal heart at dif
ferent time positions in the cardiae cycle.

3.1.2 Fetal heart

As already mentioned, 3D acquisition of the fetal heart requires different cardiae gat
ing methods than are required for the adult heart. The fetal heart is small (around
10 mm in diameter at 18 weeks' gestation and around 30 mm at 30 weeks), and the
heart beat is fast (120-160 beats per minute). Studies have been reported where 3D
aequisition of the fetal heart was performed without any cardiae gating [51, 97]' but
these reconstructions gave limited information compared to twa-dimensjonal imaging.

Nelson et al. [64J presented a method for off-line fetal cardiae gating, where a
position sensor was used in the acquisition. The probe was rotated slowly to cover
the region of the fetal heart. To deteet the position of the cardiae eyele, a synthetic
M-mode line was extraeted from the data passing through the moving valves. Fourier
analysis was performed on these data and the regular movement of the valves was
deteeted and used as the trigger positions. The reeonstruetion was then performed
by reorganizing the data aceOl'ding to these trigger positions in a manneI' similar to
adult dynamie 3D eehoeardiography. One limitation to this study was the temporai
resolution given by the video output signal. Due to the high number of heart beats
per minute, the temporal resolution in the 3D reconstructions should be 2-3 times as
high for fetal hearts as it is for adult hearts.

In a preliminary study, we volume renclered the fetal heart for different positions
during the cardiae eyele as shown in Fig. 3.2. The data were reeorclecl with 104 frames/s
whieh in this case eorresponded to 45 volumes during one cardiae eyele. The fetus had
reaehed 20 weeks of gestation. The reeording was performecl with a position sensor
attaehed to the probe, which had a 5 MHz phased array transdueer. The probe was
swept slowly aeross the fetal heart and, unlike the method deseribed by Nelson et al.
[64], we fouud the trigger positions by manually seleeting the start frames for each




















































































































































































































































