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Maternal-fetal attachment in blind women using physical model from
three-dimensional ultrasound and magnetic resonance scan data: six
serious cases

Heron Wemer', Jorge Lopes’, Gabriele Tonni, and Edward Araujo Junior*

Blind, expectant parents cry with joy
'seeing' baby in utero
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Because of advances in 3-D printing technology, visually impaired expectant
parents are for the first time able to "see" their babies in utero via printable
plastic models of their sonogram photos.

Blind parents w hay nogram (the image produced from an ultrasound
scan), thanks to 3-D printing technology that d models of heir babies n utero

sonogram photos.
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Fetus fly-through peers inside abnormal body
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3D virtual reality generated from US files at 12 weeks (note the camera
and direction inside the uterus)
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Letters to the Editor

Combination of ultrasound, magnetic resonance
imaging and virtual reality technologies to
generate immersive three-dimensional fetal images

Advances in imaging technology have led to vast improve-
ments in medicine, especially in the diagnosis of fetal
anomalies. In general, two main technologies are used
to obtain images within the uterus during pregnancy:
ultrasound and magnetic resonance imaging (MRI).
Ultrasound is an indispensable tool in fetal medicine,
but when it yields unexpected results, MRI is generally
performed. MRI can provide high-resolution fetal images

with excellent contrast that allow visualization of
internal tissues'. Three-dimensional (3D) postprocessing
technology can be added to conventional imaging with
ultrasound and/or MRI to improve the accuracy of
prenatal diagnosis. Physical models can also be produced
from the imaging data, adding a new set of visualization
implements to medical training programs to improve
understanding and knowledge of congenital anomalies®>.
Such models have also been shown to enhance the parental
bonding process*.

Virtual reality (VR) is a technology that uses software-
generated realistic images enriched by other senses, such
as sound, to replicate an immersive sensation of a real

Figure 1 (a) Three-dimensional (3D) model used to create 3D virtual reality (VR), generated from
ultrasound data of 12-week fetus. Note camera position and direction inside uterus. (b) 3D model
used to create 3D-VR, generated from magnetic resonance imaging data of 26-week fetus. (c) User

navigating through 3D-VR using Oculus Rift VR headset.
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can virtual navigation be compared to a fetoscopy?
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monochorionic diamniotic quadruplet - 26 weeks
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Médicos usam realidade aumentada para fazer
cirurgias
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An interactive experiment combining ultrasound, magnetic resonance

imaging, and force feedback technology to physically feel the fetus
during pregnancy
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The use of metaverse in fetal medicine and gynecology

Metaverse has an enormous potential a: a digital tool to aid students
and a multidisciplinary team improving the collaboration and under-
standing of complex fetal and
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Appendix A. Supplementary material

Supplementary data to this article can be found online at htcps
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» The 3D virtual navigation may improve
our understanding of fetal anatomical
characteristics

» It can be used for educational purposes
and multidisciplinary discussion

» As a method for parents to visualize
their unborn baby







