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Light-saving Endosurgical intervention usmg ultrasensiti\fe HARP camera
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Abstract: We developed a new endoscope to perform much less invasive swigical intervention within the darl: intrauterine
cnvironment. As is well known, fetuses naturally grow and mamre within the entirely dark uterine cavity. Curenily, to observe the
fetal patient, cwrrent fetoscope must employ an intense illumination that might adversely affect zial ocular development along with
fetal metabolic alterations due to a temperature rise in the amniotic fluid. Then, we should hopefully minimize the fets
illumination during fetal intervention. Our fetoscope is equipped with a specifically designed camera using ultrasensitive HARP
abling ng (o observe the fetus i wero with little exirinsic ilhumination. Using an anesthetized rabbit, a prototype
sséls under low illumination environment or only making use of a flashlight
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=d to obzerve the visceral blood ve
located outside the peritoneal cavity. As a result, we could successfully obtain an intraperitoneal view either way The outcome

letoscope w

seems quite enconraging in terms of achieving much less invasive fetoscopic procedures
ey words: Computer aided surgery, Felal smigery. Fetoscope, HARP, Ultrasensitive camera
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Night-vision fetoscope

Keri KIM, Misac KUBOTA, Norifumi EGAMI, Teruo KAWAI, Tsuneo FUKUYO,
Jun-ichi KURIWAKI, Akihiko ISHIYAMA, Hiromasa YAMASHITA, Takeyoshi DOHI,
Toshio CHIBA

Department of Strategic Medicine, National Center for Child Health and Development,
Tokyo, Japan

NHK Science & Technical Research Laboratories, Tokyo, Japan

NHK Engineering Services, Inc. , Tokyo, Japan

Shinko Optical Co,, Ltd., Tokyo, Japan

Graduate School of Information Science and Technology, The University of Tokyo, Tokyo,
Japan

We developed a new endoscope, the “night-vision fetoscope” to perform much less
invasive surgical intervention within the dark intrauterine environment. As is well
known, fetuses naturally grow and mature within the entirely dark uterine cavity.
Accordingly, to observe the fetal patient, current fetoscope must employ an intense
illumination that might adversely affect fetal ocular development along with fetal
metabolic alterations due to a temperature rise in the amniotic fluid. Then, we should
hopefully minimize the fetoscopic illumination during fetal intervention. Our
night-vision fetoscope is equipped with a specifically designed camera using a
miniaturized ultrasensitive HARP (High-gain Avalanche Rushing amorphous
Photoconductor) enabling us to observe the fetus /in ufero with little extrinsic
illumination.

Using an anesthetized rabbit, a prototype of the night-vision fetoscope was tested for
observing the visceral blood vessels without laparotomy. Strikingly enough, we could
successfully obtain an intraperitoneal view just making use of a flashlight located
outside the peritoneal cavity.

In conclusion, the outcome seems quite encouraging in terms of achieving much more

physiological fetoscopic procedures,



Aulotereoscopic Medical Image Visualization System
using GPU-accelerated Intepral Videography Direct Yolume
Rendering

Herlambang N_'. Liuo H.*, Matsumiva K., Masamune K.'. Dohi

! The University of Tokyo, Graduate School of Information Science
and Technology, Tokyo, JAPAN
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Int evelopment of 31 medical imaging, 3D image ac quisition has
reached the level that it is relatively easy 1o seguire 3D images of the
human body. Medical imaging modalities such as MRI, CT. and
Ultrasound have

image, Vaolume rendering

bzen able 10 provide 3D images needed for ding-
nostics and therupies. Acquired 3D images are usually displayed on
2D sercen While this visualization method is quite useful for diag
nosis, it mey not be enough for surgical navigaton, where depth
perception is very important. So it is required to display 3D IMEges on
W) screen. as a stereoscopic image. One of the stereascapic imaging
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Development of User Interface for Integral Videography Autostereoscopic

Image Visualization System

N. Herlambang®, H. Liao", H. Yamashita®, K. Masamune®,T. Dohi*
* Graduate School of Information Science and Technology,
¥ Graduate School of Engineering, The University of Tokvo, Tokyo, Japan

Abstract: This paper presents a user interface for Integral Videography (IV) auto-stereoscopic visualization system. We developed
IV visualization system as a module of open-source medical image processing software 3D Slicer. In order to be able to completely
integrated mto 3D slicer, we added some functionalities into IV rendering algorithm, such as Z-buffer support, multi data type
support, and camera model, Interactive user interface was realized to allow user to change rendering parameters such as rendering
algorithm, mterpolation method, color and alpha transfer function. We also made our IV rendering module to interact smoothly with
OpenlGTLink module, that allows real-ume visualization of real-time 4D image data, and ability to track position and orientation of
surgical tools or images. As an example application, we use a 4D ultrasound simulator that send real-time 4D images to 3D Slicer
through OpenlGTLink framework. We confirmed that real-time image dntasets with the size of 256x256x256 voxels and 5 fps of data

acquisition rate can be visualized smoothly with our system.

Key words: Integral Videography (IV), user interface, 3D Slicer
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Fig.1 IV rendering module software
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Fig.2 IV auto-stereoscopic visualization system

with user interface




