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Fig. 1. Measurement of target
point (case 1) Distance between
the tumor target and the magnetic
field center was measured on Gd-en-
hanced axial and coronal T1 weight-
ed images (TR/TE:500/25) in
three dimension, (+) 5.8 mm in the
X (left-right) axis, (+) 8.3 mm in
the Y (posterior-anterior) axis and
(+) 3.6 mm in the Z (superior-in-
ferior) axis. (T : target, A : magnet-
ic field center)

Fig. 2. Measurement of target
point (case 2) Distance between
the tumor target and the magnetic
field center was (—) 46.9 mm in the
X (left-right) axis, (—) 7.0 mm in
the Y (posterior-anterior) axis and
(=) 17.8 mm in the Z (superior-in-
ferior) axis. (D : target, A : magnet-
ic field center)

Fig. 3. Fluoroscopic images during
biopsy (case 1) Puncture catheter
with a titanium inner needle was
seen as a low intensity signal and
clearly monitored on near real time.
The location of the tip of the
catheter was precisely determined
in the tumor. (TR/TE:16/4,
projection : 160, flip angle : 30°)

Fig. 4. Fluoroscopic images during
biopsy (case 2) Puncture catheter
with a carbon inner needle was also
seen as a low intensity signal and
slimmer than titanium one (Fig. 3)
(TR/TE :30/8, projection : 128,
flip angle : 30°)
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Fig. 5. Distortion of MR image. Distortion of MR im-
age was less than 2 mm within the area of 9 cm from the
magnetic field center. (TR/TE : 500/40,axial image).
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Interventional MRI with MR Fluoroscopy Using an Open Type MRI System :
Application to Biopsy of Brain Tumors

Kazuo Mi1mpA!, Junta HARADA!, Michiko DOHI,
Tomoko KuwaDA!l, Norio NAKATA!, Tsutomu KOYAMAZ,
Takuo HASHIMOTO?, Shigeru SATO3

'Department of Radiology, 2Department of Neurosurgery
The Jikei University School of Medicine, Kashiwa Hospital
163-1 Kashiwashita, Kashiwa-shi, Chiba 277
3Hitachi Medical Corporation

In order to improve the safety and accuracy of brain biopsy procedures for brain tumors by
monitoring the state of the biopsy instrument, we evaluated MR fluoroscopy-guided biopsy using an
open type MRI system together with conventional stereotactic techniques.

We used a 0.3T open type MRI system (AIRIS, permanent type, Hitachi) that allows direct ac-
cess to the patient and provides near real time fluoroscopic images, an MR compatible stereotactic
guidance system (Patil type) mounting head coil, and MR compatible biopsy instruments.

Fluoroscopic images were obtained by rapid gradient echo methods. MR fluoroscopy-guided
biopsy was performed in two patients with brain tumors. MRI-measured stereotactic targets were
based on the point of the magnetic field center.

After measuring the distance between the tumor target and the magnetic field center on axial and
coronal Gd-enhanced T1 weighted images in three dimension, biopsy catheter with a carbon or titani-
um inner needle was advanced to the tumor target stereotactically while its course was clearly visual-
ized as a low intensity signal on MR fluoroscopic images, whereby the location of the tip of the
catheter was precisely determined in the tumor.

Tissue samples were obtained with biopsy forceps through the catheter several times.

No complications were observed either during or after biopsy. A histological diagnosis was possi-
ble from the tissue samples in each case. Based on these findings, we conclude that MR fluoroscopy-
guided biopsy using an open type MRI system together with conventional stereotactic techniques is
a minimally invasive, accurate and simple method.

In addition to diagnostic procedures, this method is also applicable for MR monitoring during ther-
apeutic intervention.
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