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Detectability of Metastatic Brain Tumors Using
Gadoteridol-enhanced MRI:
Usefulness of Standard -Dose T1-weighted
Spin-Echo Image with Magnetization
Transfer and Enhanced FLAIR

Kiyotaka Annoura, Hidetsuna Utsunomiya,
Shouichi Arai and Masatoshi Okazaki

PURPOSE: The aim of this study was to compare the
detectability and image contrast of metastatic brain tumors
depicted by T1-weighted MR imaging (T1WI) with the mag-
netization transfer (MT) technique after the administration
of a standard dose (MT-SD-T IWI) or TIWI without MT after
the administration of a double dose of gadoteridol (DD-
TIWI). We also assessed the usefulness of enhanced fluid
attenuated inversion recovery (FLAIR) for depicting very
small metastatic tumors.

METHODS: Forty-six MRI procedures were performed
in 31 patients with metastatic brain tumors that had been
diagnosed clinically and radiologically. An incremental dose
technique was used with intravenous injections of 0.1 and
0.1 mmol/kg of gadoteridol. In 28 MRI procedures, enhanced
FLAIR was carried out after an MT-SD-T1WI study.

RESULTS: Detectability was significantly greater with
both MT-SD-TIWI and DD-TIWI than with SD-T1WI.
However, there was no significant difference between MT-
SD- and DD-T1WI. Although an MT pulse increased the
contrast between the enhanced tumor and white matter, the
contrast between edema and white matter was decreased. Both
MT-SD- and DD-T1WI showed small but conspicuous en-
hanced foci, but we could not determine whether these were
vessels or small metastases on the brain surface. However,
enhanced FLAIR only demonstrated foci that were thought
to be small metastases.

CONCLUSIONS: MT-SD- and DD-T1WI had equal ability
to detect metastatic brain tumors. Enhanced FLAIR was useful
for assessing very small metastases on the brain surface.
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Fig. 1 Total(A)and mean (B) number of metastatic brain tumors detected with each type of enhanced T1WI.
Detectability was significantly greater with both MT-SD- and DD-T1WI that with 8D-T1WI. However, there was no significant difference

between MT-SD- and DD-T1WI with regard to detectability .
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Fig. 2 Total(A)and mean (B) number of metastatic brain tumors less than 5mm in size detected with each type of enhanced T1WI.
The detectability of small metastatic brain tumors was markedly increased in both MT-SD- and DD-T1WI studies.
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z =

. BREEETIWNIC &1 1R HEED R
ﬁ%W%ﬂM*Wm“MLHﬁ CMRIZVSR ZEDTE
ZWRAEETH ), FICEBENES OB I I3E EMRI
b SR WS MEE L EhN T WA, i, S5I12F
DR 0 % H BT EH & & L 7G5 omsess

'--F--.

—a

l“ ih..::::.-

Fig. 3 Improved reader confidence in MT-SD- and DD-T1WI studies with regard to metastatic brain tumors.
Metastatic tumors in the left parieto-occipital region (arrows)can be seen on SD-T1WI(A). However, both MT-SD-(B)and DD-T1WI(C)
demonstrate these tumors more clearly. Perifocal edema (arrowheads)is clearly visualized in SD- (A)and DD- T1WI(C), but is not clear in

MT-SD-T1WI(B).
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Fig. 4 Differences in the contrast index of each enhanced type of T1WI.
MT-SD-T1WI showed the highest contrast between tumor and white matter(A), but the lowest contrast between white matter and

l"=="l \
Ilil

edema(B).
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Fig. 5 leferenNahon between small metastatic tumors and vessels on the bram surface using enhanced FLAIR.
DD-T1WI(A)shows tiny enhanced areas on the brain surface (arrows), which may indicate metastatic tumors or enhanced vessels. In
contrast, while enhanced FLAIR (B)enhanced foci that were thought to be metastatic tumors (arrowhead), the vessels, that were enhanced

in DD-T1WI(A) are not seen.
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Table 1  Number of tiny enhanced areas in each
post-contrast study.

Method Number of lesions
SD-T1WI 26
MT-T1WI 52
DD-T1WI 56
CE-FLAIR 16

HERICEE S S 5D TH Y, HIFE, Time of flightiET
DOMRIEHSE OB Ny 7 75 77 > FOMBEDE S % HH
SEBHMTEICHENTWRDOR-D - 5 F 1) =
7 A (Gd) I & A HGEZNR L HHAK-GIHEERIC L D EL S
feéy, N 7T FOMBEOE S Z M T 5 MT pulse
EGAIZ L BRI AR E L BRI 5 L ETH 5.
LH»L, MTZEIINT % L LSO/ BHAD 71
b b ZHERIC—EOIEMTHR) T2 S h b, EZLD
EFmERERWa> b T A OBNTIE, MT pulse®
FinL7:34a, Mol LUREREFEE DT~
FIAMPELIETFTLE. SRR, EFAETIRE
KGTFHE LAFAET A7 OMTHATE <, BHAKDZ WFE
DEFPETT2EEL DS HHEOESPRT T 2EE
Wiz EEZ BB, Fhbh, FEOLAY %5
flid™ 5 72 DIZIEMT-SD-TIWID ADIIEIEIAR+45TH D,
T25RFE PFLAIR 2 Ml &b T T 2 0B 5 & 1B
b (Fig. 4).

MT pulse % FIINT A& D b 5 —D 0§58 & L THl$H
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pulse DETNIRF M S M B 720 TH Y, TREZHHML £

Fig. 6 Follow-up MRI of small metastases on the brain surface.
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Initial DD-T1WI(A)shows tiny enhanced areas (arrows) that can not be identified as small brain metastases or vessels on the brain sur-

face. However, DD-T1WI one month later(B) shows that these areas have increased in size. Thus, these are likely metastatic brain
tumors (arrows).
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