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Contrast-enhanced MR Venography of the
Head using Magnetization Prepared Rapid
Gradient Echo Imaging: Comparison between
head and body radiofrequency
transmitter coil systems

Satosi Matsunobu, Makoto Amanuma,
and Shunji Tsukuda

Purpose: To evaluate the image quality and vascular selec-
tivity of MR venography of the head using an MP-RAGE
technique when obtained with a body radiofrequency trans-
mitter coil system.

Materials and Methods: A total of 24 patients were imaged
with a head or body RF transmission system. Subtraction
MRA was processed with 0.1 mmol Gd-DTPA administra-
tion, and signal-to-noise ratios of the vascular system were
measured. Venous demonstration and selectivity were also
assessed.

Results: MP-RAGE MR venography with a body transmis-
sion system showed almost the same signal intensity for the
venous and arterial systems, resulting in nonspecific vascular
demonstration, while the head transmission system showed
semi-selective venograms owing to inflow-induced high signal
on precontrast images. However, MRA with a body trans-
mission system provided a 1.5- to 2.5-fold higher signal-to-
noise ratios based on higher gradient performance and ex-
cellent demonstration of the head veins, especially those below
the skull base.

Conclusion: Although selective venography was difficult,
MRA with a body transmission coil provided excellent vas-
cular images of the brain.
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MP-RAGE % 3EpE CHlE &R OE S HE, w2 b
A MHEEHFEOSNS 3 RTERGETH AL Y, R/ SV A
WX BHWTIRAD Y T A M2 LIREETH Y,
WA S HIIEMEROB R EF RO ND . £
7z, REEZEOHMABHIA VERCTIRGEL T 78
AIIMEOWARRIZ L D EWBIRESHOI S, L
7o THRERTIL WS LT 23852 3 2tCsubtraction
MRAZIBH L7y, &R ARDEIS: & OFEART I
&0 IR OB R m{ENE 5N A, Bl OMRIZER T
(LGRS 2 A VO EET & D & IR AR
TE B CRFAAEZFHRM I AV TIT) DOMFHZ, =
DA fEMENFE O 72 TR DT AZ) R D ﬁ!z-egﬂj ZEA
En L, BiFROGES EOSHEIIHEEEE 25 2 eATFHES
N5, 40 OEEL T OMREER IZIBH L&D
FlEB L UMERIC O E R LD THET S

MR EFE

AFHIE20024F 4 A & 2002412 A § T EERHREERK
SHRENC THROEME % & 72 BEEEMRIFAE % 4T L 722441
(166, Lot 8 B, FHFERSS.28) TH5H. HARE
(XSiemenstt #Magnetom Vision (5 AAEFHE 56 FE2S
mT/m, slue rate 40) 3 X ("Magnetom Symphony Sonata (%
REFEG 840 mT/m, slue rate 200) T& ), Fi# Tld%
SAEL L ICTHMHE A O A WV, BB TIIRER IR,
FEXFHHIA NV TIF>TWA. 126113 Vision, D12
flixSonata THAE % 47\, WHOM{E T — ¥ 2B TH
WROAE 5 IREE, BRIROBIE, 55N -MRADBHKTHEIZD
& WBHET 17 - 7.

P 2 AR SRR O 2 AT - F sk EITo 72, &
#H11ZGd-DTPA 0.1 mmol/kg %/ L, ##0.1ml% &
MOTF—FPEEHE L VEAL, 30% L ) EFROES
Ty AR LA, RN E O RAEHR & 23
gage FLREH T THEREEHE L, 20mID AR K % BNk
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32 MP-RAGE#:1- & 2 G

i L7270 2 RFIEMP-RAGE i CW M DB Th
PRAGWTIENE AR £ L, FOV230cm, slab thickness 140mm,
AT 7orEI128 £ L7z, TR/TE/flip angleid Vision Tl
9.7msec/4.0msec/25°, SonataTld7.4msec /3.9msec/15° T
HY, KEERHIE E B 12300msec & L7z, L SV A 13
TR L IEBRFHE SV A i L7z, 7F— 2 Uk~
b 7 AULHIH T256 x 256, £ T256 x 225Td 505
BTOERRY M) 2 A13512%x512TH 5. MP-RAGEDH
f2IE[] 1L Vision T 5 4718%F, SonataT 3 43338 Th b,
SRR & AR GRIHR TOTRTF— ¥ IUER I % 60
TePRAEIRF R IAHTE T1157 6 7, BT 7 53600 TH 5.

BOBOOHZIZBWTUTOMNESFTF- 72,

1) ERAE G- H O WZIZ BT 2 BIIRE L OHIRDSN I

AR SR ORI B\ TR L Sz BIT A
MEBIAR B X UNEEEIR, RIEBIIRACESS, TR
Wk, ERPTRGETES 3 & ORI IR T ch gk 042 55 g
cWE. FaiREoRBIZIZthEE v,
)ﬁ%m&%ﬁwﬁﬁt%H%ﬂ%hiwﬁwmmm.

SRR G HOEBIIBWTEREFALAALVOES %
il
3)subtraction MRA.IZ BT 2 {5k O Hifig

LSRRI, TRARW, EERE, SERE, TR
Wk, PISEERIR, SASHEIR O GED FBIFEM % 4 BRET
fTo7.

3 EEPY—THEN ISR, 2 ESAARY-— )0k
BRI, 1 BT DAY — TR ST FR A |2 H
0 : R [ E DA GE.

4) subtraction MRA \Z 3B} 2 il o 358444

MIPIZ BV CTLAT DML X 0 Bk & #FIR 408k Lz 2
WTHE L7z 3 BIROADBIRWEEHE SN T2
2 [ T DD S N B HME TR DD S 5 uEH T RE,
12 T DA A S, EEHISAAHEE R LA IE55-HiE DR i,
0 : BhIR D3 BERRE.

&b WERFMOHEL 2 B OBSHIRHEDAEIZ X Y

Y, A EE 2 IEMann-Whitely test % FIv 7.

= R

D) ERHH G OE S, A 58112 3BIR IE Vision T
DMP-RAGEZ TIZBIIRASHIR (IS L THEICHWES
2 L72(Fig. 1). ZO8 % dSonata TIXEIE S I, WiH
DEBIHAEEERD L7,

2) S A 54 O W2 Tl Vision, SonataW  §F LD ¢E
b N2 HIE T S BYIR & Bk OE 5 RS DESRE + 8
L7z. VisionlZ B} 28k & VEIROEF ICI3HBEEE
o7z, —7, SonataTlEVision TRIEED HiETES
NIAZFIHB L TL5fE R L2SHE BV I E 5 #1585 2
EDEETH o 72 (Fig. 2). HRICHERIRT & b b RRS R
B A HHRIGEDOE ST 2 5L EOSNIEAE ST
Wiz,
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Fig. 1 SNR of vascular structures on precontrast studies.
S88a: anterior part of the superior sagittal sinus, $SSp: poste-
rior part of the superior sagittal sinus, SS: straight sinus, TS:
transverse sinus, IJV: internal jugular vein, ICA: internal carotid
artery, MCA: middle cerebral artery, BA: basilar artery. (i-test.
NS: no significant difference, * p<0.05, **p<0.01)
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Fig. 2 SNR of vascular structures on precontrast studies. There
was no significant difference between the venous and arterial
signals. Abbreviations are the same as those of Fig. 1.

3)Table 1 IZSubtractionf1Z 317 2 SR H ik O Ll % 5=
T ERARI D S AEIRIE F T ORI E O N E TR
AEIZHE S 202 221 E5R0 B dr = 72 (Fig. 3). L& LS
R & 0 T ORISR, BRSO/ & 2 R R 1L, Sonata
TOMRADV L2 IZERTE Y (Fig. 4), HEtFmIcEE
#E a7z (p <0.05).
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T OMEMDFRD = 72, 7277 LEIIRHE H OFREE 12138 A%
BHAaALN. BIRES O EE R R EG S FELE. —
77, Sonata TIIE -5 IHEE D & OTEFIRS-HE X W Tl o
X BN A3 2 7 ik 2 22 & L7z (Table 2).

zZ =

JHESMRA IZ B W TEIIROFS T 12 1E 2 F TS  DHl)s
#HH S, 3D time-of-flight (TOF) #: % (M 2 HE 24 T A
7)==y 7BEE LTS Twa, K CHRROH
132D TOF#:Y %°phase contrasti? 72 EASHW STV A8
HHIR(E 5 AN LR D 10 R EEE DR 2 Z T3 <, $HMmD
BHROEE L HICIEEm L Tw v, SEEAZEHE L3
RICMRA IS YRERERFEIR I Hei: L CHABE CIZIMRDSAY 72 &0
BsE LR AEEZR ELTLLERL TRV, &
DI ROIERIZIMAEED /N S VIFENIZ B\ Tl Asii: &
Wl D5 4 3 ¥ 7R BT HIEROHECIEE R D%
YT OIS RERMEITORLEVWI EDBITHR
5. — ) THMBOEEMRAMMOFE L B2 m e LT
(I MR B FIASEAE A 72 0B HEO A B 1) = v 2 3%
(IREEDOBEBENREETHZ L1370, HHIREOHIEE
W% BNTHERETO EFI L A MEHEEOETAVNE
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Table 1 Subjective scoring of venous demonstration
0 1 2 3 mean

Vision S88 0 0 2 10 2.8
1SS 0 1 3 8 2.5

888 0 0 2 10 2.8

TS 0 0 2 10 2.8

ITS 0 0 2 10 2.8

ICV 0 0 4 8 2.7

rlJv 2 3 6 1 1.5

v 2 3 6 1 1.4

rEJV 6 5 1 0 0.6

IEJV 6 5 1 0 0.6

Sonata SSS 0 0 0 12 3.0
158 0 0 1 11 2.9

S8S 0 0 1 11 2.9

rTS 0 0 0 12 3.0

ITS 0 0 0 12 3.0

ICV 0 0 2 10 2.8

v 0 0 2 10 2.8

v 0 0 3 9 27

rEJv 0 0 3 9 2.8

IEJV 0 1 3 8 2.5

PR 1641 H25H

Fig. 3 Target MIP images of the superior sagittal
sinus and cortical veins processed with head coil
(A)and body coil (B) RF transmission. Venous struc-
tures are clearly demonstrated on both images.
Meningioma of the patient is demonstrated as well.

Fig. 4 Sagittal MIP images of whole brain with
head coil (A)and body coil (B) RF transmission.
Venous structures below the skull base are more
clearly demonstrated with a higher gradient per-
formance machine. Note effective arterial signal
suppression with head coil RF transmission ow-
ing to inflow signal on precontrast study.
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34 MP-RAGE{ELZ & A BT 5EMR venography

WZLBBITOND, RERMEE L7z 3 RIThk(gi:ic
BWTIE, EEAIOHMREHSH 20 O ARE /NS { LTHE
A ERECTAZLICL Y, MEREERESEDI S|
T A b @ LR RDTHEWZERMERE & MERT 5 Z & A5l
FT&a, ZELINBIEFLROBREIZIZSTIZT 275,
R IRREIZ BT LIE LIS P o0 A H = X A 1k
fEL, MEEIEFRBLORELDI Y FTFAMPEKTT S
ZELTFMENDL. ZOHIIOVWTIIASBREROERE LD
IR 2 B DL ETH B ) .

MP-RAGE#: L EHESH DR ZEIA VEHHT LI LD
AL ERATOWIZICBVTHMAZIRIZ L W EIIROE
BEdHoNns I LTHAHY, EEKEOBIRS X OHIROE
FREABETHH0I2, EXHBOBETY T T2
3 VAEE % B L 723 A LTI RI e A & B 2 2 T b IR
B OMEAFHNDY, L LI Oparallel imaging s &
ZHIHEE L-MREE TIRIEBERRE DA TOLRBE I Vi
PEHIANVEHCBHELE L, 2O E
D7OWIROWARIZ L B2EF ERZIZEAERSNE
v, R E L TR O N AMRAZIIEIR & 8RS RIALE DE
FERAETHEREOLVEGE LS.

SROBFH TR IDOMIER L, REEAEEFHHB L
SHEHORL D24 VT2 TV AMRIDE{E % Lk L
7z, ARIEF TR — &4 ChRETRENETH S
B, HIANDREHEFOLDOFELEEHILIFT
Ehwiow, BLRLETOLEL o7, HRBEOE—
AT <, MRS REE AR & WG OB Tl il
EBEhBons I EFTFHRING, FERRICHREH T A V%
& & W Br DFEE CIIEEMA % E a4 L E V-6
ROFE NI L TEMAEOMGTT D 5 1 2 fHE { EWES
MELEBTHD, ZoFEBIERICKELD S ST
TOFIROFH AT THREDOER TELN TV TR L
B L TSR EORMEBIZIE20IEBRLTVWE, £

Table 2 Subjective scoring of venous selectivity

0 1 2 3 mean J
Vision 0 2 8 2 2.00
Sonata 1 11 0 0 0.92

7z, WOEMTIIHEH ERTVARVILEGIZE A LR
ThY, AL &EOFBR S N8I TIIZIZEIR 1255t
L7MRAZERT A Z LA RER 2 &, BRI 2 & o
EEDETPRESDLHENHL IR L, RESHER
T b MM % P L < B IEREIR 058 3 L
HETIZ RV D2 L BR i 5 &b 2 I ORI
ZLLEBHLWEE TOEEMRAIZAH 2 FERIZ 25 L
FROND, ZOFERFIREIE LD LT 2 EIRAEED
WE L3 5, 2 OlR TOFMIZ @ L7 5w
fRie iR oMb 720, BRI MARE R BHIR A2 & OEF
i COEHESMFRFTE S, [AFFIIMR angiography D RF
IZBWTILEEIR BV 5 IgEHirEETHL I LITE
RIS, AETIFIZa Y I A MY O
AR DOESHRET IMRR B G 5 TV b 720, EHifgEo
L OB EOERESVITIEEOMRALL EIZKE W 2 L
PPN,

B/ &

MP-RAGEL % fif B L 7 BEER IS MR AT & 0 BHIRSS H o

FEREZRHIl L7z, Bt & B H o 1 )V TORFREE % V2
e CIRBIHIR OBEIRMEIE T2 b oo, MifETom
VSN R 61D, BEBEHIR AR OIS 2 3 5 2 L2 &
DEIIROSHEITEETH Y, ZOHEIREOMRER T
LRI HIT SN HREELEL BN,
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