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Fig. 1. A 69-year-old man with metasta-
sis from small cell lung cancer.
Contrast-enhanced T1-weighted (A)
and fast FLAIR (B) images show a
strongly enhancing mass in the left in-
sula (arrow). Contrast-enhanced fast
FLAIR image shows clear distinction
between tumor and surrounding ede-
ma. The distinction between tumor
and edema is not clear on fast FLAIR
(C) and T2-weighted (D) images. The
conspicuity of tumor is best on con-
trast-enhanced T1-weighted and it is
better on contrast enhanced fast FLAIR
than on fast FLAIR or T2-weighed im-
age.
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Fig. 2. A 55-year-old woman with lym-
phoma.

Contrast-enhanced T1-weighted (A)
and fast FLAIR (B) images show strong-
ly enhancing masses in the left frontal
lobe (arrows). Contrast-enhanced Fast
FLAIR image shows clear distinction
between tumor and surrounding ede-
ma. Fast FLAIR (C) and T2-weighted
(D) images show poor conspicuity and
indistinct delineation of tumor because
the high signal intensity of tumor is
similar to surrounding edema. Although
the conspicuity of tumor is best on con-
trast-enhanced T1 weighted image, con-
trast-enhanced fast FLAIR shows better
conspicuity of tumor than fast FLAIR or
T2-weighted image.
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Table 1. Visual Assessment of Lesion Conspicuity in Brain Tumors

Gliomas Metastases Lymphomas Total
(n=21) (n=13) (n=6) (n=40)
EFvs. F
EF>F 10 (48%) 11 (85%) 3(50%) 24 (60%)
EF=F 11 (52%) 2 (15%) 3(50%) 16 (40%)
F>EF 0 (0%) 0 (0%) 0 (0%) 0 (0%)
EFvs.ET1
EF>ET1 3(14%) 3(23%) 0 (0%) 6 (15%)
EF=ET1  11(52%) 0 (0%) 0 (0%) 11 (27%)
ET1>EF 7(33%) 10 (77%) 6(100%) 23 (58%)
EF vs. T2
EF>T2 13(62%) 11(85%)  4(67%) 28 (70%)
EF=T2 8 (38%) 2 (15%) 2(33%) 12 (30%)
T2>EF 0 (0%) 0 (0%) 0 (0%) 0 (0%)

EF: contrast-enhanced fast FLAIR,

ET1: contrast-enhanced T1-weighted image,

F: fast FLAIR, T2: T2-weighted image.

A > B; Aissuperiorto B, A = B; Aisequal to B,
A < B; Bis superior to A

Fig. 3. A 67-year-old man with glioblas-
toma.

Contrast-enhanced T1-weighted (A) im-
age shows an irregular enhancing mass
in the left temporal lobe. The conspicu-
ity of tumor is similarly better on con-
trast-enhanced T1-weighted (A) and
fast FLAIR image (B) than on fast
FLAIR (C) and T2-weighted image (D).
Contrast-enhanced fast FLAIR image
also shows clear distinction of enhanc-
ing tumor and surrounding edema.
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Table 2. Contrast-to-Noise Ratio of Contrast-enhanced T1WI,
Contrast-enhanced fast FLAIR, Fast FLAIR and T2WI in Brain
Tumors

EFLAIR ET1WI FLAIR T2WI
Glioma 35.4+ 20.2 24.3+ 15.6 15.4+ 12.9* 37.1% 17.2
(n=16)
Metastasis  27.1+ 14.5 224+ 11.1 8.6 6.2* 14.4+ 9.9
(n=12)
Lymphoma 36.0+ 18.9 26.9+ 4.7 11.4% 6.2* 24.5x 11.2
(n=6)
Total 32.6+ 18.1 24.1x 12.6 12.3t+ 10.0* 26.9+ 17.1
(n=34)

CNR: contrast to noise ratio, WM: white matter,

EFLAIR: contrast-enhanced fast FLAIR,

ET1WTI: contrast-enhanced T1-weighted image,

FLAIR: fast FLAIR, T2WI: T2-weighted image.

*: Statistically significant between EFLAIR and FLAIR (p < 0.05)
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Fig. 4. A 45-year-old man with glioblas-
toma.

Contrast-enhanced T1-weighted (A) im-
age shows leptomeningeal enhance-
ment in interpeduncular and ambient
cistern (arrows), venous structure
(open arrows), and tentorium cerebelli
(arrowheads) at the area of midbrain.
Although leptomeningeal enhance-
ment surrounding midbrain is seen on
contrast-enhanced fast FLAIR (B) im-
age, there is no demonstrable enhance-
ment of tentorium cerebelli and veins.
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Purpose: To assess the feasibility of contrast-enhanced fast fluid-attenuated inversion recovery (fast FLAIR)
MR imaging in patients with brain tumors.

Materials and Methods: This study involved 31 patients with pathologically proven brain tumors and nine with
clinically diagnosed metastases. In all patients, T2-weighted, fast FLAIR, contrast-enhanced fast FLAIR and
contrast-enhanced T1-weighted MR images were obtained. Contrast-enhanced fast FLAIR images were visual-
ly compared with other MR sequences in terms of tumor conspicuity. In order to distinguish tumor and sur-
rounding edema, contrast-enhanced fast FLAIR images were compared with fast FLAIR and T2-weighted im-
ages. The tumor-to- white matter contrast-to-noise ratios (CNRs), as demonstrated by T2-weighted, fast FLAIR,
contrast-enhanced fast FLAIR and contrast-enhanced T1-weighted imaging, were quantitatively assessed and
compared.

Results: For the visual assessment of tumor conspicuity, contrast-enhanced fast FLAIR image imaging superi-
or to fast FLAIR in 60% of cases (24/40), and superior to T2-weighted in 70% (28/40). Contrast-enhanced fast
FLAIR imaging was inferior to contrast-enhanced T1-weighted in 58% of cases (23/40). For distinguishing be-
tween tumor and surrounding edema, contrast-enhanced fast FLAIR imaging was superior to fast FLAIR or
T2-weighted in 22 of 27 tumors with peritumoral edema (81%). Quantitatively, CNR was the highest on con-
trast-enhanced fast FLAIR image and the lowest on fast FLAIR. For the detection of leptomeningeal metas-
tases, contrast-enhanced fast FLAIR was partially superior to contrast-enhanced T1-weighted imaging in two
of three high-grade gliomas.

Conclusion: Although contrast-enhanced fast FLAIR imaging should not be seen as a replacement for conven-
tional modalities, it provides additional information for assessment of the extent of glial cell tumors and lep-
tomeningeal metastases in patients with brain tumors.
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