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(a)
Fig. 1 Case 1. 72 years old female, multiple metastatic brain tumor from lung cancer.
(a) isthelR image, Td=600 msec, Tr=2,000 msec, at OM +40 mm level.
(b) is the SR image, Tr=300 msec at same level.
(¢) is the hybrid image of Fig. 1(a) and Fig. 1(b).
The image of Fig. 1(c) has better contrast than the other images, and the mass in
right occipital lobe is clearly shown.

(c)
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(a) (b) (©)
Fig. 2 Case 2. 65 years old male, left parietal glioblastoma multiforme.
(a) isthelR image, Td=600 msec, Tr=1,000 msec, at OM +45 mm level.
(b) is the SR image, Tr=>500 msec at same level.
(¢) is the hybrid image of Fig. 2 (a) and Fig. 2 (b), and it is clearer than the other images.

(a) (b)
Fig. 3 These are coronal images of same patient Case 2.
(a) isthe IR image, Td =300 msec, Tr=1,000 msec.
(b) is the SR image, Tr=>500 msec.
(¢) is the hybrid image of Fig. 3 (a) and Fig. 3 (b).
Only with the hybrid image we can detect the grade of the brain edema.
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(a) (b) (c)

Fig. 4 These are same patient’s images, Fig. 4 (a), (b), (c) are coronal images and Fig. 5 (a),
(b), (c) are transverse images. Case 3. 53 years old male, upper mediastinal lung
cancer with bilateral pleural effusion.

(a) is the IR image, Td=600 msec, Tr=1,000 msec.

(b) is the IR image, Td=100 msec, Tr=1,000 msec.

(¢) is the hybrid image of Fig. 4 (a) and Fig. 4 (b), and with this image we can be
identified the occlusion of the vena cava and shift of the trachea to the left.

(a) (b)
Fig. 5 (a) is the IR image, Td=350 msec, Tr=1,000 msec.
(b) is the D image, Td =300 msec, Tr= 1,000 msec.
(¢) is the hybrid image of Fig. 5 (a) and Fig. 5 (b), and both the bilateral pleural
effusion and tumor are clearly visualized. This indicates the utility of hybrid
images in imaging slice with tissues of radically different T, values.
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(b)
Fig. 6 Case 4. 65 years old female, pancreas cancer with ascites.
(a) is the IR image, Td =400 msec, Tr=1,000 msec.
(b) is the D image, Td =300 msec, Tr=1,000 msec.
(c) is the hybrid image of Fig. 6 (a) and Fig. 6 (b).
With the hybrid image we can be clearly observed the atrophied liver, enlarged gall
bladder, and ascites etc. The pancreatic tumor can be seen in front of the vertebrae.

(a) (b)
Fig. 7 Case 5. 47 years old female, uterine cervical cancer stage IIb.
(a) is the IR image, Td =300 msec, Tr=1,000 msec.
(b) is the SR image, Tr=500 msec.
(¢) is the hybrid image of Fig. 7 (a) and Fig. 7 (b). The hybrid image clearely displays
the uterus and other internal structure of the pelvis.
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Summary

Clinical Trial of NMR-CT (Report 4):
Clinical Evaluation of Hybrid Image

Hiroo IKEHIRA*, Nobuo FukuDA*, Teruko YAMANE*, Shinichiro TORII**,
Toru MatsuMoTo*, Takeshi IINUMA* and Yukio TATENO*

* Division of Clinical Research, National Institute of Radiological Sciences, Chiba
** Department of Urology, The Jikei University School of Medicine, Tokyo

In our evaluation we utilized the Asahi Mark-J
NMR-CT system, with a resistive vertical quad-
rupolar electromagnet (0.1 Tesla) and a proton
resonance frequency of 4.5 MHz.

Our main imaging methods are the inversion-
recovery or IR, saturation-recovery, or SR, and
calculated Ti. Difference, or D images, con-
structed by subtracting the data of the IR signal
from that of the SR signal, have also been ob-
tained in some cases.

The system allows averaging of raw data. Hy-
brid images were constructed from two or more
images to obtain clear definition of areas of in-
terest. By using the hybrid image, several tissues
of different relaxation times can be shown in the

same image.

Application in our study of the newly developed
hybrid image indicates its importance in the detec-
tion and diagnosis of lesion, especially the detec-
tion of the differentiation of an edematous lesion
from a tumor, and also abnormal fluid collection
such as the pleural effusion or ascites.

We hope that these example make clear the great
potential of hybrid images in the determination of
the size, location and the grade of abnormal
lesions due to the nice contrast between normal
and abnormal tissue.

Key words: NMR image, Hybrid image, Image
averaging, Nuclear magnetic resonance.
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