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Double-Dose Gd-DTPA: Detectability of
intraparenchymal brain metastasis

Satoshi Tatsuno, Yuichi Hata and Shimpei Tada

Purpose:The aim of this study was to assess the efficacy
of double -dose (0.2mmol/kg cumulative dose) gadopentetate
dimeglumine (Gd-DTPA )in patients with intraparenchymal
brain retastasis.

Materials and methods: We studied 119 patients using an
incremental-dose technique. After precontrast T1- and T2-
weighted spin-echo studies were performed, each patient
received an initial injection of 0. Immol/kg body weight and
an additional dose of 0.1mmol/kg 6-8 minutes later.

Results: Fifty-five cases (65 examinatons)showed abnor-
mal findings suggestive of intraparenchymal metastatic brain
tumor and were included in the efficacy analysis. More en-
hancing lesions were detected with double-doses than with
a single dose in 39 of 65 examinations (60%). With a single
dose of Gd-DTPA, 562 definite and 111 equivocal lesions
were found in brain parenchyma, and with an additional dose,
923 definite and 145 equivocal lesions were detected. In three
cases, intraparenchymal metastatic brain tumors were detected

only with double doses, and in five cases the lesion was solitary
| witha single dose but multiple after double doses. Based on
our results, MR imaging with double doses had a statistical
advantages over 0.lmmol/kg examinaton in detecting early
and/or small metastases. There is no statistical difference
between at 0.5T and 1.0-1.5T in improving detectability of
metastatic brain tumors after a double dose. We have not ex-
perienced any adverse effects of Gd-DTPA in this patient
series.

Conclusion: In surveying brain metastatsis, contrast-en-
hanced MR imaging with double doses is more useful in
detecting lesions than with a single dose of Gd-DTPA.
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7EH MRI IR RIER O b RIEOFmWREETH
AU SR, EBUREREORINEEE S S ICHESE5H
BT, BEOMRERED 2 7203 3 FoERAZ V24K
AR A SN TV EYY, biubiuk, 105EEFIZBWVT,
HohLoPgd b7 b 3= VI, prospective lZHE
BMEMAEEE 20 5 2 fE g R MRIZ 1T L, ZDEERE
Ml L O THET A,

W& - Tk

19914E 4 HA*519924E 8 A £ TD 1 44 A AMIZ, HKE
BRERERRESL L U2 OMEGRIC BT, FIEHERMEE
JiES; & B S NA8SIEFI (Z D) B, A S D OMEIERD
& BAEBNLA8H, 2\ EFIASITH) & FREIR % AT 5 Bl
S5 S B3R, FH9Mioad L THifT S - Adt
129[E OMRIMA Z 4B & L7z, SR smdon, «of
3954, FOERHIIZ ~~89ﬁ THIEMIZ64K TH
5. EHPREOWE B L/ER L EE L IFEREEL AT
BHIEFIES 5 DAL L7z, FlU‘SLlELi 1T Ty,
i L 7-MRIZEE ORSHEEIX, 0.2T(2),0.5T(37), 1.0T
(1), 1.5T(89) TH 5 (FFIMM I REATIRAELE) . ERAI
Gadopentetate Dimeglumine (Gadolinium-DTPA, HA I T
ﬂUwﬁ,ﬁﬁ%mwt.MMW%@zEy1:~ﬁ%ﬁ
, LLFOIEICH{#EE5. AT 4 AL 5-8mm, AT 4
;<¥*r v 73 1-2mm & L7z,
(1) : BEWFT158FA% (TR/TE © 360-600/20-30)
(2) : BEWTT256781% (2000-3000/25-30, 80-100)
(3) : (2) £E[ L ¥ =4 ¥ A2 TGadolinium-DTPA 0.1mmol/
kgFEE R OB E 52T 158 7% GBH E1EMRI | single-
dose MRI)
(4) : 3)#IgEH, 7272 512Gadolinium-DTPA 0.1mmol/kg
([A)3) B IHE L 72 (2) L | L3 — 7 » A DREWTT 1 5hF1%
(2 fEEEIZMRI ¢ double-dose MRI)
1 [l H o& 2R 5D 5 2 [ B 0wk 3 EE O BRI E
FBEBICEDRRY, M4 ~80%FEL, | HEOEEH
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Table 1 Origin of primary tumors

lung 34
adenocarcinoma 18
squamous cell carcinoma 5
small cell carcinoma 4
others 7

colon

breast

stomach

kidney

gingiva

liver

uterus

submandibular gland+blacider

unknown
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w
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total

HHED 6 2 RIS MR IRIER T  TRETHI10, BE
TR0 DL ETH o 72,

A EEEMRIB L U2 f5EEEMRI L, 8IS H 7210
YR N9 NES % HESEZE (definitive tumor), BEBSOTETEIE
BN LAY, FLLMMMREE RS b o 22 EE % By
J%7% (probable tumor) & L THEB O AF L7 £72, %
FRIOBIWEROFEE, RE, RN, BEB X UERIC
DT HELFH L7

BREEE L, (1) EFEEPMRIB X 02 f5EEEMRIIC
B A SN EHEOK, K&, Q)EBIGHEEE
(LOT, 1.5T) & A28 (0.5T) DR D8 % BEHFMRI
& 2 R EEMRIOER M REE IR R OMEDHETH
5. MATFEHFEL L O REE Hw:.

S

119EBICATT 2 129BIDMARIZ BT, S2EEFIS2HRE Tl
EER, F73sh R0 WIEEEMERELEM .
DSLFEGIS2HRA % B\ 6 TIEFITTIRAE T, HERhR a0k £
WRTRAEIGE S NIAS, AR, MMEREAL & OMERRE
RERARAEIR, EEET RO e & B S 71261 % B 7
SSEEBI6SHRAS (143661, k1961, 33~86#E, FHIERG2
) B WA L7c. £ ORSER % Table 1127R L7-.

3, 4lDprospective study Tid, EHANEH - L 2El
PERIZRED S e dno 7z,

1. GBBMERMEBEORHEEE KX &

A ERERF 1060 T, B4 v FOfiM% BVCRE
S 2 ML AT I N TB Y, o5tz cime
BIER MRI L, S62MEDOMERIHFE L 111E DS FHZE A
Han, 2 %EEE MRI TlE923fOMEERZ L 14505
WIRE % $EHE L7 (Fig.1). &8, FRFEONSImEM
BENLHERPHETD 570, BVIHEICOVWTIEUT
DEFT SN L7z, ZD65EIDMEED S 536174 (60%)
T, #EEEEY MRI TR T & 2 WIEERMERAEE S 2 5

50

RIEH MRI CTEIZE S 7z (Fig2, 3). AEREEMRITIE
IEB AT 23, 2 fEEEMRITO AR % 3
LB 7ERAT 3 Bld - 72 (Figd). 72, 5 EFATEER
IEF MRLICBWTHBOEBSINER 2 320, 2 sl
MRIL, Z3MTHALI EHFHLIE L 572,

B SNIEEREORESHHRF T2 L, BEEEY
MRITIEEE SmmAK i OIER % 3681H, Smm7A>510mDfE
P 10018, 10m7*530mmOfES %7718, 30mmb_EOiEE
E1TEML L2202 L, 2 FEREEMRITIIFA L <, 678
8, 13818, 90f@, 17{EA¥EMTE7. sSmmll LOERE A
THEBENESORERIE, METEI LD 7275,
SmmAEEOIER O EEIZIZ, FEAHE 1% THEEIT
WbONTz, B, WREERIIRE % D o 7 RiREREBI3 76
1081 (27 %) THEBHERIEG 700 S h iz,

2. BLZRUEAEICH T 2EBMIEBRHHEOMRE

o P 1B ORGSR B B ORE SRR B % Table 212F &
iz, HHESRE0STUT 0% Tk, BEEEEMRIT
6218, 2 fEEEEMRI TR DI L, &
ShREELOTEL LR T, % S MMRITS00MH, 2 1%
BIEFLMRITSITE DI MBS AR S, 2 {5l
MRULEH EEEMRIA L, 2hEN39%, 67 % =T
AmE L7z, SRR (1.0TRL L) & flsoh s
05T) DREIZBNT, 2 fEEEEMRIC X 2B KEE SR
HREENENLTEE, 1AL 05, W s EeE
(7% Ao 7z(Table 2).

z =

— R\ ER R RE S (T 1 RS CIRAZ 550, T25haAg
TEEFTHRELEL, SpAEER, Br0REDORER
RERBDOHZEFAMENT VS, EBMREEOREIZR
b BB EEBWNLIEEMRITH 527985, FOMHEE% 5K
AOWRET, SHIZHESE/RLZPBEPPAMEOBHT
HbD. LHL, EWMRIDATILEIBIEL & OlEf i

1000

900 (e p

800 etbanban) [j.io-mm
700

600 —— [10-30
500 +— R

400 +— 510
300 —

200 +— i

100 4— -

0 single-dose double-dose

Fig.1 Bar graph illustrates the relationship between administrated
dese of gadopentatate dimeglumine and number of detected
metastatic brain tumor. It demonstrates clearly that double-dose
study is superior for depicting metastatic brain tumors less than
5mm in maximum diameter.
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Fig.2 71-year-old man with squamous cell carcinoma of the lung.

(A)Single-dose enhanced T1WI shows perifocal edema in left frontal, but poor delineation of the metastatic mass.
(B)On double-dose enhanced T1WI, a significant increase of tumor signal intensity and sufficient tumor/brain contrast(arrow)are shown.
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Fig.3 5E&-year-old man with adenocarcinoma of the lung.
(A)Single-dose enhanced T1WI demonstrates multiple metastatic brain tumors.
(B)On double-dose enhanced T1WI, additional smaller lesions can be depicted (arrows).

B DA O IRIES < M MR 2 BRIV T E wvwize, 4RO (0. 1mmol/kg TH V), FNLLT OPERE TIUEFE S 2 in kR
TU FI—VTE, EERTTIEFE & T2MHAE L& L JEBOfH LR E STWAD, s ES B VIR SN
. MEEREIR O 2 T REREFI 37 & MET R IZE O 20 BRI O E T & 612M L 3¢ 2 BT s2hlE £ 8
i, JE S PR Tl IRER O b N e Wil FE M g S TAHRAIRE XN TWEHNY . FIZBW ’C ldprospec-
PLITLITEBRIh7:0TH 5. tive RRRETIZ 7 ST v, EEBERRIER IS X 2 W ER
ST, BEMHINLGTF) =% L — MO E AT AHBEORBILIELIERRTHY, 2 fFEMRIZE
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Fig.4 61-year-old man with adenocarinoma of the lung
(A)Single-dose T1WI.(B)Double-dose T1WI.

L RVREHEH % X 72854, retrospective study Tl &
L THBAIRRED & WIEFIARA S R & L CE T A T RE
HAE L, HROFERIFY BELCR T, Tz, Bk
DfFE— DT T b prospective study 2L EE Bhbih 5,
bﬂbﬂ@%ﬁmlnﬁ]2H§ﬁ%wmimm%mmﬁ
BOMMICAEEITEN TS, M einBERiEE OB
FHEEZ BN, 4ROMET, ﬁm£ﬁ$MMTuma
&SN 1196I93450 ( 3%) 12, 2 R MR CHER IR
DO THWT SN, /- HBHEBMERIESE & ShTwizs
Bl (R RRIESHEDI D 9%) 2%, RV ERIES & 2T
PEEINTz. $TRbB19ERT 8 FI(7%) 2B\ T, 2 %
BOUEEMRIC & o T - 2t iiEs o s h, h#h
STOEHEICEAET AERIE SN2, T XD BEFITAE
RFEMHENES L Z LiL, BEOQOLDLLH & R DIl
'%ll"‘f,:;b‘h‘é 2 EEIEFMRIOAE A% RIE T 2R TH
, RSB S MR CHL RN IES D FFEAE DS L2 HS
r?ln:E’ TRWERIR, BBMENIEL DS 1 @200 sh s &
I REED, 2 HIEEEMRIORL BWRTHAD, T
72, DR & 5 \ZHEAEIRATE & 2> T2 B & CEERB I
BATEE L T A ITREMATEVER T, 1L OD 5 EEH

Table 2 Detectability of metastatic brain tumors on both single- and double-dose studies

at 0.2T, 0.5T and 1.0-1.5T

i MR

A small ring-like enhanced tumor can be discernable solely on double-dose enhanced TIWI(B) (arrow).

#d LCMRIZ R 5 & L TWEDKRINEREZ D, F
1?@4’&.@41.\;. CHIENTEZDL LG, TOHIZD
WTIIABROBRTALE L Bbh 5, W3 E
FHS, T TICCTREERIEHFMRITH S 0 A ENC X 2 1%
WIEFHMRIDMIES L2\ & Bbilz,

T/, bONDIRETIX, PREERE (0.5T) & miadE
(1.0, L5T)IZBVT ZIEBIEINAER R SR ORISR IZI3E
BERRC, 2 BREEMRITPRESEEE ICB W TO AR L
Ezbh, &L Ok TIRHATiE L Bbhi:.

A, HE R DGadolinium-DTPA L X A HMRI & 2 1%
1EDGadolinium-DTPA & 725 52MRI % B0 H 12574
RETHLHH, BEDAHEEEZEL T 1 MOMET 2 FRE
TEHMRIZAT o 72, @ EEMRIDE £ 12 #H] 2380
L, 2 fEEEMRIOHEHEZ WEERR Y A4 L7z (G
WERGH 5205 PRI 2 fEREEMRIOIRIEAET) O
&, 1B I2#&S LAl 0BT 2 fEREHEMRIOR
BICEBLGWE S ERB LD TH LD, BEEIZIZER
R OFERERR P EOREZEL TWENEIHLITIEL
VY, Hayman 5'"MICT TOMFHIBWT, #EsHlOZREhE
IdoTHEELEFHEGOa P2 FANTAZ L%
wELTWwWBEY, F 7,
Wessbecher & b 5 52T 1 il (2 k(%
BIZE SO b B L UT2MAE

Field strength (study) single-dose (a) single-dose (b) b/a (%) A, ERAESE T P BLY
0.2T (2) 5 6 120 T25E 1% - AR =R A%
0.5T (25) 57 80 140 Lic&i_Thy, ToREHELE
1.0T,1.5T (38) 500 837 167 EHOERNE RO T VB,

Total (65) 562 923 164 Schorner & (2Gd-DTPA#HEH] F(fc.'(
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BITIIF TR E L E G LT B WS, Fox$
(2iE, RIS OIS, BEEREL X ORISR
BHEIED X 5 2 BHEE L &I NTB ), HROMIRILEM
TlxZv, LA L, Haustein 502 XL, 74 ORlER; D
HEBRA A SRR 5, 15, 25 TIRIE L 2o T15&#R% ©
WL o h, FREFNOHREIRICEEE I oz s

HRRTVE, TOXIBEDL 25, EEAOERRIRIC
DV THHELAERAE SN TRz, FRE ORI E

WTHEIEEHHT LD, FHEERLODH L ERAE
OB BT E 213 EHRGRERE % 5 T & S HRREE H
W, AlEREOEEALENIS-1C & B IERR T RO LD
AT EPLELEEDbND.
2 fEEEY MRIOBES L LT, @ s hizihmng &
NS REBERESGOENSETO NS, EE, bhvbh
BETLEHOBEVRENRD SN, FOEEALY
FEREENLIME L OENPHETH L 2 L IZERA L'(Ln
72, BAED L 2 A, BEMLELEBET AU
#IEL L XBIT 2 hEE W EBbh 2%%ﬁﬁmmﬁﬁ
BRCEREET A,
B, A S SICHERT S 3 fFEIEEMRI Y LMTC
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(Magnetization Transfer Contrast) {0 OfF H 12 & 5 8nfg ik
B EE R R O E A ST A, $FICFinelli 571
MTCH:E % s # MR, VEIF 3 S MRIIZ T
TAHERHLTBYERSNSE, MTCEL T ELREE TiE
HATLWEEEREDNRS.

=t ) LT, 2 ol MRIE, (1) SRR 1EmAES o5 b
NBIZHDhb o, #EEEY MRITBE DA HESE 2 E
B, (2) s B FMRI CHRRS M RIERAS 1 72004 S h,
POFRLEICH D B & HIWF S NIGE, MMOmBHE OFE
BV BTN D HER], (3) IO & ) ITAREREIRA
X b EBICRIEIE Y E LT AT WERBIZB W
TRIRFEOVEDIZR D) BLEZLNS,

i

HEMZBIZHIZY, FHRIZEROTHA R, HEE
HAERAFEROHE REEAKE, WO ek, JIREEGE
BIRbERETE IR Bk, ERTRSNIERARREGTEE 1L
T Fek, WU R LA AT ILREECG A B R
g, KHEHRFRBE RS AGBCEEE, ARINESIEAR
FEBERORR  LAMERSE, IR Rl %

etk BAG WSk, EbihoduEbERAhEE AR SCESEA
HRELIHEERETET.
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