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The effects of paramagnetic contrast media on choline peak in proton MR spectroscopy of the breast:
a preliminary study
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D

Administration of contrast media before proton magnetic resonance spectroscopy (‘H MRS) may allow more
accurate placement of the volume of interest in breast tumors, but some studies have suggested their use decreases
the choline peak. We studied the impact of contrast use to determine which method would reduce the choline peak
the least.

Phantoms containing 1, 5, and 10 mM concentrations of choline were prepared in phosphate-buffered saline
and mixed with contrast media in concentrations of 0, 0.2, 0.4, and 0.6 mM. We used 2 different media: one being a
negatively-charged diethylenetriaminepentaacetic acid gadolinium (Gd-DTPA), and the other a neutral gadoteridol
(Gd-HP-DO3A). We studied all phantoms by single voxel 'H MRS with a repetition time (TR) of 2,000 msec and an
echo time (TE) of 136 or 270 msec.

Gd-DTPA tended to induce an increase in the peak integral and amplitude at lower concentrations and a decrease
at a higher concentration, whereas Gd-HP-DO3A tended to induce an increase in the peak integral and amplitude
at lower concentrations with no definite decrease at higher concentrations. Neither contrast medium induced a
definite change in peak width. The reduction of the choline peak integral and amplitude at TE of 270 msec was
greater than at TE of 136 msec.

Therefore, we recommend the use of the neutral contrast agent and short TE in 'H MRS studies of breast tumors
to avoid underestimation of the level of choline peaks.
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Proton magnetic resonance spectroscopy (‘H MRS)!Z,
BT E U =B 0 iEIE (volume of interest, VOI) A D
R#@tZHET ZMELETH Y. FIREE T, EFAL
BRELRE & e TR D BN S % 728, 'H MRS
TS L Rk 73 C 3 5 choline D ¥ — 7 A HI &
Nn%?. @ OILREE O MRIRE TlE, &% MRI%Z
I C RS O JERESR AT RE 2 314t L °,  BLEeEH
{5 C RS PN D HE BRI DR 2 RS BBk
ZfioTW0WAH, 'H MRSZBHI L T choline ¥— 27 ®
ARDERZITOCEICEKD, FEENEHITS L
DIREENTVBESY, Fiz, (LEBERISTEDE= X
V27 CC'HMRSHEHITH BT EEMEEN
TWV3Y,

FLARAE S O 'H MRS T &, VOLIE IE & FLAR 5> J& A
HENARHAR O A Z 3k, PIREZARRR © 2 < O EEHi Y
A2 EHLXIICRET ZHEND B, MRS
HATMRI T IEE LR E FES 2RI 2o, H
HiMRIZ451CT % &, 1EH FLIRARE 72 b U C 5
FORICVOIZRIET 5 EWAREZZ EHZ L.
—75, FURESIEEEANC X0 BraEe SN, B
FLIGHRE E DES D LA T 5728, kD MRI
ZHaRE e UTCVOIDRRENE 2 R E S 5 DM — K
Lo TW03Y. LA L, ki HMRSZTTS &,
&5 Al & choline D #H H /E FHIC X D choline ¥ — 7 )
KL, #RZE/NENS 2 gD RSN T
WA F e @A choline Y — 712 5 2 % 54
O E X, AT 2 &R ORISR DD i
LR (repetition time; TR) T 1 —F[ (echo time;
TE)IC k> TEITZBCLEMETN TSP,
ZLIR 5 O '"H MRS T, choline ¥ — %7 @ & /]NgEA %
B S 7zsbicid, Es Al D2 X % choline B — 27 D
KD RB IO ERESRMZFIR L T B D 5.
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2T BN, SR AIOMME - IR, kD TEIC
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CDOWVWTHRIT AT L THS.
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choline& G Al Z IR & LB ZER L 7.
choline (3 ¥} K ¥ 1t choline % i Ff L, 8 25 1C R 45
TN TV % LM E S N O choline & & 17 % £
L CIARRMNOEREIXL, 5,10 mM & L, U > buffer
ZMAZTTl4ppmICFAE Lz, TN 5 DERNIC,
A F U MEERE (GA-DTPA, H KRRV T Rig X 7L
SV RTIEARS, RATIVEED &, JEr A %
WA (GA-HP-DO3A, #RT U K—)L; 7anr R,

I—Y4) ZEA LU EEAEEITEEICHRE X
NTVBEHENEEHEESYE2SEICL, 0,02,
0.4, 0.6 mMIC A& L7z, AFRL LU 7278 #1330 mlAR
IFLURGBICE AL, FI25CICTRE L.

<'"H MRS >

ffi A MRI %5 & (X 1.5 tesla %% & (Avanto, Siemens,
Erlangen, Germany) T, X/ 3 1 )V IC (Zbody coil,
{2 3 A )L I lZ two-channel breast array coil % {ifi Ffj
L7z, 730 mlDRY 7Fra L VRO HFRIC choline
EHEGERIDEBTARE ZU R ZEE L, EPk
DIREZEIT 2T 7 P LELUTHAL .
Td, HHOWS O -2 RDHIC, 730 ml
DRV Fu ¥ L ERNICTIEKIEKZ FE G L .
T7 Y NLASOREZ —EICT B, FHEEn
77 Y b Lzl EN (FiRK23°C) 1 1R LA
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JNE 210 [B], A7 B JVHIGEJE 0 1,000 Hz, 7 —
B RA Y R 1024 T - Fo. KN N> RiE 50 Hz D
chemical-shift-selective % & i W\ 7z. VOIY 1 X% 15
X 15 X 15 (mm) T, VOINICIAERLNNE ENawn
XHICHBEL, ¥V TIIKDHEIENH 10 Hzl
BEXDFETIrol. 85N 7T —%M 5, Syngo
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7 MVEER Uz, AT RVIERSEMEE, 7« >
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EMMTDWT, Wilcoxon AN FIRGE Z VY, p < 0.05
HHEEBEEZEDO ELUTHANE R LUEHETY 7 M&
JMP 9.0.2 (SAS Institute Inc., Cary, NC, USA) Th 5.

R

< choline ;JBE LRI & B choline E—% @ amplitude,
integral, width®Z{t>

TE = 270 msec T @D choline £ ¥ 1, 5, 10 mM D A, 1
0.81 +0.11, 2.42+0.11, 5.35 4 0.11 CFYaE + FEEEaR
7)), 1,135.93 +1.03, 20.3 +1.16, 47.0 £ 0.92 (°*F-¥5
il HAHERR ) Wik, 6.87+£0.13, 7.87£0.13, 8.27
+0.13 CEE - FEHERR ) TH D, choline J2Z 5
LB EmMMRY 5Nt (Fig. 1A-C). TE =136
msec T choline & 1, 5, 10 mM D A, 1% 0.92 + 0.45,
3.76 +0.45, 7.31+0.45 CEYfE - AmUERr) | 1,134.80
+1.83, 22.7+1.83, 44.0 &+ 1.83 CE¥fl HinE%),
W,134.87 £ 0.06, 5.30 +0.10, 5.67 & 0.12 (¥l +
FEHERRSE) TdH D, choline jBf FR- & & & ITHINAFE
» 51Tz (Fig. 1ID-F). A lZTE =270 msec X O TE =
136 msec CHEfiZz/ R A H O (Fig. 1B, E), Wi
TE = 136 msec & O TE = 270 msec T & i % 7= 3 @A)
Wd -7 (Fig. 1C, F), #MataREE RO NG
o7z (p=0.05).
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TE = 270 msec TDA A P& HID A1c (%) 1,
ERA10.2 mM T61.7 = 33.2, 0.4 mM T38.3+10.8,
0.6 mM T — 13.7 & 13.3 CEH LAEHEFRE) TH D,
B ANKIREE T3, @RE CIHK N S Em D
Hohtz (Fig. 2A). JEA 4 U HEEFIO Alc (%) 13,
EEA0.2 mM T67.3 £ 35.8, 0.4mM T102.7 £+ 27.0,
0.6 mM T86 + 37.1 CIH +EHERE) TH D, i
AMKEE T LD, SRETORNMIAR SN
-7z (Fig. 2A). TE = 270 msec TDA F > EEH
DAAc (%), 1EFF10.2mMT99.0 +41.2, 0.4mM
T48.7 £27.4, 0.6 mM T— 26.3 + 19.8 CF-Ffil +F2iite
) ThO, HEANKEE T, @RS TR
T 2HEmA RSNz (Fig. 20). JEA 4 VIEEEHID
AAc (%) 1%, @E#FA10.2mMT105.8+61.1, 0.4mM T
92.3 +53.3, 0.6 mM T124.2 + 71.7 CF-Ya il + FEnE %)
THO, EEANKERETIIENL, SEETOETE
Honk&xh o7 (Fig. 20). TE = 270 msec TD A %
EEEAND A We (%) 1%, E%A102mMT— 7.3 +
11.7, 04AmMT— 123+ 115, 0.6mMT— 16.0 +4.7
CEME EHERRE) TH O, EEAKIEEICXK S —
EDEALIIFED 5N - iz (Fig. 2E). JEAA M
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Fig. 1. A) Integrals of choline peak (I,) versus concentration of aqueous solutions of choline at echo time of 270 msec. B)
Amplitudes of choline peak (A,) versus concentration of aqueous solutions of choline at echo time of 270 msec. C) Width
of choline peak (W,) versus concentration of aqueous solutions of choline at echo time of 270 msec. D) I, versus
concentration of aqueous solutions of choline at echo time of 136 msec. E) A, versus concentration of aqueous solutions
of choline at echo time of 136 msec. F) W, versus concentration of aqueous solutions of choline at echo time of 136
msec. Solid lines represent the linear regression of the data.
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HEAID Ale (%) 1F, E@H0.2mM T— 153 + 7.3,
04mMT—19.7%+8.0, 0.6 mMT—12.7 8.7 CF-¥H
H“ﬁﬁnﬁ%) THo, EHEAMKEEICK S —EDZEL

R 5 N7ah - 7z (Fig. 2E).
<TE= 136 msec COEXHBEICKL B cholineE—%
Mamplitude, integral, widthd®Z{t>

TE = 136 msec TDOA A U MEHID Alc (%) 1,
ERAI0.2 mM T41.0 = 22.2, 0.4 mM T27.0 7.6,
0.6 mM T5.7 = 17.9 CHEME L FHERRAS) TH O, &R
AMKIEE M, SRE TR T 2EmA R
57z (Fig. 2B). JEA A UM HIO Alc (%) 1,
EEAI0.2 mM T58.0 + 16.9, 0.4 mM T66.7 + 5.0,
0.6 mM T49.0 = 20.0 (CF¥ il £ FEAEGR E) TH D,
W AEMREE CIEEML, SEETOMRK FER
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KB AR,

ftl

5N -7z (Fig. 2B). TE = 136 msec TOA F >
HERAID A Ac (%) 1%, @A 0.2 mM T60.0 + 52.3,
0.4mMT39.0+98, 0.6mMT23.0=+ 184 CEHfiE+
HERR ) TH O, W ANKIRE TN, &EET
K R 2 MRS b Nz (Fig. 2D). JEA 4 %
EEHID A Ac (%) 1F, EA]0.2 mM T64.0 + 24.6,

0.4mM 483+ 12.7, 0.6 mMT56.3 +24.7 CEHfii+
BEERRE) TH O, EWAKEE TIXEm LD, &
EETOMR FIERED 5Nk h - 7z (Fig. 2D). TE =
136 msec TOA A I MEELAID AWe (%) 1F, EHl
02mMT187+74, 04 mMT—9.7+49, 0.6mM
T— 7.7+ 4.8 CHAELEHERE) ThH O, EHHE
I XKD DTS 5 Ninh - Tz (Fig. 2F).
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Fig. 2. A) Plots showing changes in the integral of choline peaks (/Ic) in the presence of diethylenetriaminepentaacetic acid
gadolinium (Gd-DTPA, broken line) and gadoteridol (Gd-HP-DO3A, solid line) at echo time of 270 msec. B) Plots showing
Alc in the presence of Gd-DTPA (broken line) and Gd-HP-DO3A (solid line) at echo time of 136 msec. C) Plots showing
changes in amplitude of choline peaks (AAc) in the presence of Gd-DTPA (broken line) and Gd-HP-DO3A (solid line) at
echo time of 270 msec. D) Plots showing AAc in the presence of Gd-DTPA (broken line) and Gd-HP-DO3A (solid line) at
echo time of 136 msec. E) Plots showing changes in width of choline peaks (A4Wc) in the presence of Gd-DTPA (broken
line) and Gd-HP-DO3A (solid line) at echo time of 270 msec. F) Plots showing A//Wc in the presence of Gd-DTPA (broken
line) and Gd-HP-DO3A (solid line) at echo time of 136 msec. Values are mean + one standard error (SEM).
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—30x72, 04mMT—36=%=09, 0.6 mMT—5.0
+ 6.1 CEEHREEHERTS) TH D, EEANREICKS
—EDZEITFED 5 NIxh - 7z (Fig. 2F).

ERANC X % choline ¥ — %7 Dintegral, amplitude O
K FIETE = 136 msec & [}t XTE = 270 msec TAE W
tErAFED bt (Fig. 2A-D). LA L, fat#ia=
EFRDENEN 5T (p=0.05).
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7o, FLIRES O 'H MRS TlE, EANC & o [l &
SRR DO O > F I A M ER T4, VOI
g FICRELTWSY. L, @EFEi%IC'H MRS
TS L, WEANC X D choline ¥ —Z MK R L, #55
NS B ATREMEAMRE SN TV B, Joe 513
15T & CTIEA A Mg &l 2 Ligrgaifg i FUR
filss "H MRS Z fitif 7 L7z & C 5, &E#1%1C choline &4
e o amplitude A% 20% K N L7z G LT3 ™,
Lenkinski 5 (33T 2% & TIAWK > T v b 2 W 7z 52k
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integral DRI40% K R L7z ERELTWVAE 2, 2hbHD
M5, H MRSIGEHTICIT S NEMEBEZICITD
NEDHERDD B D, JEEAIRICFLIRES 'H MRS %
T L 7z Kousi & D& TlE, 52 'H MRSIZ & 5
#% "H MRSIC FENEEA36%, REEMNS%EL, i
HIEAIC X % choline ¥ — 7L FO#E X O, {HHHE
FICVOIDNME TN KT EFEDIEI WRKENS I
LREROTTWVB Y. Ko C, FUIRHES 'H MRS % fitifT
T REEE, R MER%IC, B EICIERIC VO
ZR%iE U, AN X K TR & 75 2 ijf§eett
ZRWTCHifTS A N> L8 FRHEEILONS.
& DL RIOTERFER 7 F W T B ge T, &
AT & % choline ¥ — 7 X RN R E DR WIS T 1L
O EHE Uiz,

MRI & RHNC & % choline B — 27 ~\DE 2%, H RV
= LNDOAXEF & choline DG ERT OB Tl E %
PR 5~ — PR S e K B T1, T2k e, dEHlo
WEAL 2N RIC K A T2 8ME, T2* EiEhRKNEEZ S
NTW3™. T1EHiET XD choline ¥ — 7 d amplitude,
integralld 5 L', T2 X D amplitude, integral
R, T2* EfEic & b widthHh EH I %29, £z,
JESZANAVKIRE T T BRI T T 2 FfE
BALICAED T e, EYAIOMEIZ, ADBEMRERD
A F MEEEANIIEA A U EEA K0 &, BEERE
F#Dcholine & O AWM+~ — A+ RIS DR T & HVHI
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(T15RaARmS) T, T2%HEE, EVWTEDRMGE (T258
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SE DAL DOAEKRFEETE, amplitude, integral i
EWAKEETE ERL, SEBETIHETL, KT
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cholinet— 7 Z{K{ FEHZDT, A4 MHiEwHlk D
JEA A EERNEI DB L TVE EEZ SN,
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J&E 5 Al & choline O WA - — WA T~ [ JSIC 52 2 72 55
ZBH5MPBEAPGFELEVERBERTH2 M5,
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TED, N5 DREMMNEEHD 52T 58,
E—7 DL LTHLATVAHHEMENH S &
MEFENS. H31C, BIKICIEA LTEEAEE D
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