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Abstract
The development of Cellvizio®-GI (Mauna Kea Technologies, Paris, France), a “through 
the scope” confocal fluorescence microscope, makes it possible to obtain microscopic 
in vivo dynamic sequences during endoscopy procedures. Recent improvements allow 
the stitching of successive video frames to reconstruct images with a larger field of view 
and higher resolution.
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Used in combination with any video endoscope, Cellvizio®-GI provides dynamic sequences with a cellular resolution. 
The extended field of view obtained with the mosaicing algorithm fills the gap between the macroscopic scale of the 
video sequence and the micro-architectural features of the examined mucosa, resulting in more accurate interpreta-
tion. Further work is being performed to integrate this algorithm during examinations.
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Cellvizio®-GI is the result of technological breakthroughs in different fields and is composed of 3 main ele-
ments: a Laser Scanning Unit (LSU), Confocal Miniprobes™ and a real-time image processing software.
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Cellvizio®-GI provides the clinician with a smooth dynamic microscopic view of the tissue in its natural sur-
roundings. However the miniaturization of the device imposes a trade-off between the field of view (several 
hundreds of micrometers) and the scanning frame rate. In order to go beyond this trade-off, we have devel-
oped mathematical image processing algorithms which can automatically combine together successive mov-
ing images, cancel motion artifacts, and reconstitute wide FOV images of the tissues. To image and explore 
a region of interest, the confocal miniprobe is simply glided along the tissue. Our post acquisition algorithm 
does not only bring a fantastic increase of the field of view but can also boost the detectivity and eventually 
increases the image definition of Cellvizio®-GI.

Validation of our method was 
first performed by using a com-
puter numerical control milling 
machine to glide the miniprobe 
over a known object with a pre-
scribed micron-precision tra-
jectory. We have compared the 
trajectory that our algorithm re-
covers with the one imposed by 
the milling machine. The accura-
cy of our method is of the order of 
the resolution of  Cellvizio®-GI. 
Our mosaicing algorithm has fur-
ther been extensively evaluated 
in vivo in the clinical setting.
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Left: Normal colonic mucosa, Coloflex MiniO probe. Right: From 
colon to ileum. Coloflex Z probe. Courtesy of PD. Dr A. Meining.
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Overview of our mosaicing framework
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Lymphocytic colitis. Coloflex Z probe. Courtesy of PD. Dr A. 
Meining, Klinikum rechts der Isar, Munich, Germany.
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