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Magnetic resonance imaging (MRI) has been reported valuable for the diagnosis of bladder
tumors, but does not provide adequate staging of these tumors. Therefore, we examined whether the
FLAIR technique could be used to improve the diagnostic ability of MRI.

FLAIR utilizes inversion recovery and can display a lesion as a heavy T2-WI by decreasing the
signal intensity of water and thus altering the contrast at the bladder wall. The inversion time (TT),
that gave urine a signal intensity of “0”, was determined by theoretical analysis. In addition, MRI by
the FLAIR technique was performed on 29 patients with bladder tumors. With the FLAIR technique,
MRI showed a sensitivity of 78.6% and a specificity of 91.7% for pT1 or smaller lesions, while the
values were respectively 91.7% and 78.6% for pT2 or worse lesions.

(Acta Urol. Jpn. 42: 411415, 1996)
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i) Bi# SMT-50 (0.5T)

T1-WI  500/32/4 (TR/TE/AVE)

T2-WI 2000/90/2 (TR/TE/AVE)

FLAIR 4000/1400/80/2 (TR/TI/TE/AVE)

i) Y=ALZX TR b—L A287 b (1.0T)

TI-WI  550/15/3 (TR/TE/AVE)

T2-WI 3000/90/5 (TR/TE/AVE)

FLAIR 9999/2000/90/2 (TR/T1/TE/AVE)

iii) Z MRT-200FXIII

TI-WI  500/13/2 (TR/TE/AVE)

T2-WI 3000/100/2 (TR/TE/AVE)

FLAIR 6000/1800/100/2 (TR/T1/TE/AVE)

TR : # 0 &E LEFH (repeating time)

TI : KEZEEREER] (inversion time)

TE : =32 —% 4 4 (echo time)

AVE : F#[El%# (averaging number)
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Fig. 1. Images obtained with a Shimadzu
SMT50. Based on theoretical analysis,
the following were determined: the in-
version time (TI) for a urine signal in-
tensity of “0” (A), TI when the tumor
and muscle were shown as T2-WI (B),
and TI when the urine signal intensity
was no longer weak (C). The differ-
ences in contrast between urine, fat, and
the muscle coat were assessed on MRI
images obtained with a TI range of
1,400-2,000 sec.

Fig. 2. A tumor is seen on the left lateral wall of
the bladder. On the FLAIR, the blad-
der wall is shown as a high signal in-
tensity area, as it was on T2-WI images,
and the lesion became clear when the
urine was set at a low signal intensity the
bladder wall being better defined. The
pathological diagnosis was G2 pTlb
TCC.
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Fig. 3. An image obtained by the FLAIR tech-
nique applying the fast spin echo
method. The lesion is a papillary tumor
protruding into the bladder from the
anterior wall toward the vertex. On the
T1-WI image, the signal intensity of the
lesion was so weak that the tumor was
not outlined. On the T2-WI image, the
tumor was also not visualized adequate-
ly. Using the FLAIR technique, the
tumor outline could be distinguished and
there was a difference in signal intensity
between the lesion and the bladder wall.
The lesion was pathologically diagnosed
as G2 pTa TCC.
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Fig. 4. On the FLAIR image, the tumor outline
was clear and its protrusion into the
bladder lumen could also be identified.
In addition, there was a strong contrast
between the tumor and the bladder wall,
suggesting that FLAIR images might
also be useful for detecting infiltration.
The pathological diagnosis was G3 pTlb
TCC.

Table 1. Comparison between FLAIR
MRI and histopathological stag-

ing.
=pT1 pT2 pT3a pT3b pT4

=Tl 11 1 0 0 0
T2 2 3 | 0 0
T3a 1 1 2 1 0
T3b 0 0 1 1 0
T4 0 0 0 0 1
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