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Fig. 1. A “double-donut” type open MRI sys-
tem, 0.5T SIGNA SP/i
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Fig. 2. Our MR-compatible endoscopic sys-
tem. This system was constructed from a tele-
scope (K7210AWA, Storz, Germany), C-
mounted lens (T627R, Elmo, Japan) and CCD
camera (CN42H, Elmo, Japan) with some
modifications.
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Fig. 3. MR images of an agar phantom ac-
quired with a spoiled gradient echo sequence
(14/3.7 : TR/TE). The tip of the endoscope
was placed at distances of 0 cm (A), 1 cm (B),
2cm (C) and 3 cm (D) from the surface of the
agar. Contact of the endoscope with the agar
phantom caused MR signal loss (A), but this
drawback disappeared when it was placed at a
distance of 3 cm from the object (D).
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Fig. 4. Combined real time MRI and endoscop-
ic images in a case of nasal sinus cyst. MR im-
age was acquired with a single shot fast spin
echo sequence.
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Fig. 5. Combined real time MRI and tho-
racoscopic images in a case of a metastatic
liver tumor just below the diaphragm. MR im-
age was acquired with a spoiled gradient echo
sequence.

Fig. 6. Combined laparoscopic images and real
time MRI in a case of cholangiocarcinoma locat-
ed near the gall bladder bed. MR image was ac-
quired with a spoiled gradient echo sequence.
Laparoscopic cholecystectomy has already
been carried out. A needle type electrode was
inserted to the tumor through a transcutaneous-
ly punctured needle.
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Construction of MR Compatible Endoscopic System and Its Clinical Application
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In order to increase the availability of MR-guided surgery, an MR compatible endoscopic system
was constructed. A commercially available telescope, C-mounted lens, CCD camera, and control unit
were used. The ferromagnetic parts were replaced with non-magnetic ones. The telescope, which
was 220 mm long and completely non-magnetic, was distributed as a nasal endoscope. It was suitable
for use in the narrow space of the magnet. The safety and usability within the magnet was carefully
examined and found to be satisfactory. Contact of the telescope with an object caused MR signal loss,
but this hindrance was eliminated when the telescope was placed at a distance of 3 cm from the ob-
ject. Since some distance was necessary for observation by the endoscope, no problems occurred dur-
ing practical use. The CCD camera system sometimes caused electromagnetic noises in MRI, but
they were not considered serious. In a strong magnetic field it worked properly.

Real time MRI and endoscopic images were combined using the picture-in-picture function of a
video mixer and were sent to the surgeons between the magnets. Main and accessory images were
exchanged, depending on the needs of the surgeons. This endoscopic system has been used in 7 cases
of MR-guided nasal endoscopic surgery, 20 cases of thoracoscopy-assisted procedures, and 3 cases of
laparoscopy-assisted MR-guided microwave ablation of liver tumors.

The combination of surface information provided by the endoscope and the in depth information
from MRI was found to be very useful in increasing the safety, reliability, and availability of MR-
guided intervention therapy.
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