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Saturation recovery sequence with the spin echo signals for imaging is the most basic method for
MRI. Many investigations on the T, and T, values in lesions show that the strong correlations can be
stated between T, and T, value prolongations. However, the prolongation in T, and T, give a reversed
effect on the pixel intensity change in MRI. Therefore, in the conventional MRI, the pixel intensities
show the inconveniently suppressed relaxation time prolongation effect.

A new functional imaging method, which can show a monotonic image intensity change in
accordance with the T, and T, prolongations in the brain tumors, is presented. This synthesized
imaging is obtained by calculating images with pixel intensities in accordance with the following
formula:

I<[1 — exp (—TR/T),)] exp (qTE/T,)
where q is a constant with positive value.

Our images are calculated without using such unstable calculations as exponentially decaying
curve analysis.

These images were useful to distinguish brain tumor from surrounding edema. This new imaging
method will be applied routinely to clinical cases in future.
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Table 1 List of brain tumor, histologic diagnosis

patient age Sex

1. O.M. 45 M pitnitary adenoma

2, T.S. 40 F astrocytoma(grade 2)

3. I.K. 4 M glioblastoma

4, T.U. 10 F hemangioblastoma

5 0.K. 62 F olfactory meningioma

6. Y. T. 24 F pineal tumor

7. F.M, 71 M brain metastasis

8, K. I, 73 F cerebello-pontine angle meningioma
9, S.S, 52 F astrocytoma

10, N.M. 33 F glioblastoma

11, H.H. 54 M brain metastasis associated with

radiation necrosis
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Fig. 1 Nonenhanced CT scan shows a prominent-
ly calcified hyperdense subfrontal mass.

Fig. 2 Post contrast CT scan shows a
homogenously enhancing subfrontal mass.
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Fig. 3 SE (1800/30). The subfrontal mass is poorly
demarcated and isointense.

Fig. 4 SE (1800/70). MR image shows increased
signal intensity representing edema at the periph-
ery of the mass.
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Fig. 6 Synthesized image made by formula (5).
The margin of the mass is demarcated more
clearly. Surrounding edema shows lower inten-
sity than the mass.
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[EF 2] TIEB

fifEREE OFlTH 5, CT T, ERiEECE
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Fig. 7 IR (1400/400/30). The tumor shows slightly
lower intensity than the white matter. Surround-
ing edema is not so clearly demarcated as the
synthesized image.
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Fig. 8 Post contrast CT scan shows a well
enhancing left frontal mass with the surrounding
edema.
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Fig. 10 SE (1800/70). The mass shows low inten-
sity and the surrounding edema shows high inten-
sity.

% &b icEEALLRS (Fig. 8). 21,
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Fig. 11 Synthesized image made by formula (5).
The mass shows high intensity and the surround-
ing edema shows low intensity.

Fig. 12 IR (1400/400/30). The surrounding edema
shows as low intensity as the synthesized image,
but tumor is not well demarcated in this image.

R L b FE L - S HBFMRESHTH B,
EEEEHED CT T, Vv 7/ RkiclBRihs
(Fig. 13), 1 =2 &, 2 == —{H(Fig. 14,
15) L L FEOMBARELATHEHH, BEHLX
Alczisyw, (DHROEKEEL, BHTFEX
hEEF L ERpiTx 5, (Fig. 16). ik
IR & (Fig. 17) @& TH 54, EHOHE
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Fig. 13 Post contrast CT scan shows a ring enhan-
ced tumor in the corpus callosum with the exten-
sive surrounding edema.

Fig. 14 SE (1800/30).
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[FEGI4 ] 108t
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Fig. 15 SE (1800/70). Extensively increased signal
intensity in the deep white matter represents
edema. Tumor is not distinguished from the sur-
rounding edema.

s

wE)
W
::. .

Fig. 16 Synthesized image made by formula (4)
shows more low signal intensity representing
tumor in the edema.
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Fig. 17 IR (1400/400/30). Synthesized image is
similar to the IR image. But the margin of the
tumor is not so clearly demarcated in IR image.

Fig. 18 Post contrast CT scan shows a homo-
genously enhancing mass in the vermis and ede-
ma in the pons. '

ARE & (Fig. 21) T, EEORIMTE2 == —
BIDVEBMNER TS, ¥, BELFED
BRLVMD - ENTES,
4, # =¥
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Fig. 20 SE (1800/70). The mass in the vermis
shows high intensity and the edema in the pons
also shows the same high intensity.
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Fig. 21 Synthesized image made by formula (5).
The margin of the tumor is more clearly demar-
cated than T, weighted image. And the border
between the mass and the edema is also shown.
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Fig. 22 Pixel intensities shown as function of T,
and T by the proposed method for synthesized
images.
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