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sEMETL
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hEIE o ERG, B R MRS

ERIEA=S

R RISTIRBER S R
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2% Rt R BBRBE R R

T L &I

I ARHBER OB R 2 W12, MRIZ LIE20
HORELETHH. HHEIIL, KEEORAE
ThHI iz, ZOBEKIV FF AT
AR ELCENCBEENNZOEHTH
D, FANDOBE) LAEGIOBRIC X0« kR
DBWIEBBCHEY. S TW 5.

3T @ MRI 75 [l i R K 2w O i PR S
SINIADIMWNE, Lot A ST IR T
EERBO2 O 4 T —F7 77 FIC LD,
o OFEWESHEEFHITE S, BTFL
LEFO 15T MRI % B A ERT 5 L D /aH
BIEEshEL-7. LaL, AFEDOITO
MRI BT EM2HBIC LD, k2 RkE
EIERIL 2oH 0, EHEEK CIIBEIC DR
FEOREES TR RV, TARD LRI
452 ERTRETHY, T LAXZOENLD
VEFI AT, ZEHSEGET 1.5T MRI %8 2
HEREEEIEON TS,

La1E M4BT 2009 45 A L DEA XN
3T MRI & O 4 M B M IR O RIS 2 0
(PN

MRI ZE DR A

BRI OIS 1) % e g% & O [
D— 12, RF penetration DIE FIZEES, &

FSORE—WR2ET NS, WO 3T MRI %
B2 5\ T, RF penetration {X FIZ £ 5 &
R & EIIC I 5 flip angle DZEEIC LD E
BRI — L5 L, SAR L RFIIC LA
Ll FWE EORE BT Lo T/, v—
FUADOTRR, FE ANy FEHAWSLR Y,
e TR TN T ns 4 &2t
SAPolc LD TH AV, ZD s % RF trans-
mitter #EEL I 5 LI LD, FREBITIG
U ClEAT L b4 5 C & AR n]ge
LY L7z, SEED 3T MRI @& OYRKERIC 51
LEBROUAENPE LN TWEY. BROKE
(Siemens # % MAGNETOM Verio 3.0T) T
i, EALE)) HEE L /o Bk O M R 255
LHNTEY, SHIKEN/S/NICL-TSHZE
T EICFEAT, HREAERAEONS L DI
-7z (Fig. 1). R EOFIHICIHS VT RF
HfE, v v A EoR#Eic kD 15T %
B & DOBENEEEK LS L, B\ S/N %
ZER S FRBEICHR D 751 5 2 L R ATREIC T - o7
O, HRICIE % 3D-T2 i T8 15 25 B IR _EFI A wf
BEL7m o TWW5h. F72, MRS & REMIC T
BALBFERLTED, BREHEOERC, EiE
BT D —ICERKIGH AR SN TW 5.

LB HESEEO 3T MRI Oig{g:E
B EEBEO MRI C, ROEELY —4

*—rJ— kK 3T MRI, female pelvis, clinical images, sequences
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Fig. 1. 26-year-old woman. Normal volunteer.

3T MR images (T2WI FSE, slice thickness =3 mm)

A : Sagittal image, B : Axial image.

Uterine normal zonal anatomy was clearly demonstrated and no sig-
nificant artifact was appeared.

VAR TERBECTH L. TOMBS MEES
Lo THNE, TEOVWDLY L =BEE-5
J&, junctional zone (JZ), PIIE—75BHREIC H5 H
TE, FRICEMOMSE, MmOt &Y
R TEAHC EWA[EETH S, MFE TOREY
71+ a—) )% 1.5T, 3T =Xt L TR d
(Table). EHHEETHESLBHED 7 + 10—
< &, T UVIVF =B ERE KT OERI LA
DL OREFI T & A & MRI T4 —
X —3NTED, £pFT dynamic 55 MRI %
BTl T\ 5.

& MRI #lifT4 58554, &N, TEIR
REDI N LR THERL Thr D HEIEA
FWOEBAEK 50ml HIZ 7 FILATRT I/
(7 AV EHE®) 1A R RAL, SHEeT
5 % TOR, 0.5ml/min THEFHITEAL T
W5, METIERBLD, Bk, HLEOREE
CHES T —F7 7 7 T BT HICE 7%
RPBOENTWS EEZTEY, BEEAICFIA
LTwW5b. EHEDR W EIZ£HTILV—F I

AWTWEH, ERECTFIEEZHS LD kgl
TERERERL Thig. SRSt & g4 5 &
PEHRF I DRATBEL L 0OT, EHURLD
R\ T SV — b O\ Bl MRI OFE f
Tid, 7FIVATRT IVEFEHRL TWZRW.

3T MRI TH 7 IZEERBICTHA L T 585
B & LT, 3D-Te g, MAbA R (sus-
ceptibility weighted image: SWI), ZL C, %
REERBERETIb 50, SBROFBRNMIFIN
% MR spectroscopy 733 5.

1. 3D-Tz &

RO &30, BRSO TEO AL
TR ThH 5. REDOHE D HEMEEIC
F5, NNEBTEELEE R RN
FEETH LM T, WKL OBIRAILET %
CEBRIFEFSORBICEETHLHL, TEE
TOFEFITIE, ERMOHBDOREA & TNOR
JETHBEMELD, EHELRRBDT, Vi
REB2HMEEPLOBENPLETHS.
Fiz, FEERESLTEIC ST AW S BICIEH

201049 H 1 HZM

BIMEERE  T634-0027 7% RULEIRTTA4HET 840 78 RIESZERBERE AR mEE T
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Table. Protocols for Female Pelvis

System

Siemens MAGNETOM
Verio 3T (True Form)

Siemens MAGNETOM
Avanto 1.5T

TWI
(axial, sagittal)

T:WI
(axial)

DWI

(axial)

SPACE
(axial)

HASTE

(coronal)

3D-VIBE Dynamic scan
(pre, 60, 120, 180)

Gd-Fat sat-T1WI
(sagittal)

TSE : TR/TE=4000/89,
Matrix=512/307, FOV =200 x 200,
ETL =19, slice thickness =3 mm
SE : TR/TE =450/12,
Matrix=320/192, FOV =200 x 200,
slice thickness=3 mm

EPI : TR/TE=7200/80,
Matrix=128/94, FOV =300 x 300,
slice thickness =4.5 mm
b=0, 800
TR/TE=2700/287,
Matrix =256/256, FOV =250 x 250,
slice thickness =1.0 mm
flip angle mode =T var
TR/TE=2000/88,
Matrix=320/240, FOV =280 x 280,
slice thickness =5 mm
TR/TE=3.74/1.38, FA=11,
Matrix =256/256, FOV =250 x 200,
slice thickness =1.0 mm
SE : TR/TE=550/12,
Matrix =256/256, FOV =250 x 250,
slice thickness =3 mm

TSE : TR/TE=4000/76,
Matrix =320/320, FOV =250 x 250,
ETL =7, slice thickness =3 mm

TSE : TR/TE=519/8.7,
Matrix =256/256, FOV =200 x 200,
ETL =2, slice thickness=3 mm

EPI : TR/TE=4000/70,
Matrix =128/128, FOV =320 x 320,
slice thickness =7.0 mm
b=0, 500, 1000

TR/TE=3000/64,
Matrix =256/256, FOV =250 x 100,
slice thickness =4 mm
TR/TE=6.0/2.19, FA=12,
Matrix =256/179, FOV =250 x 200,
slice thickness=1.2 mm
TSE : TR/TE=500/9,
Matrix=320/224, FOV =250 x 250,
ETL =2, slice thickness=3 mm

BRI B R M A IEREIC I I A 72012, %
NZNOREICIREIZ /5 X D I 28N
L, T:hld8% 3 Jim COBMEPHEEIN T
Y. LoaL, EBEEZ#EYRAS A AREE5
72O, BHAREBEBGRICK BT 2LELD 5
L, FEPRUNAED AWEZMLLEL S
<, M &5 I R D T S I TR 7 AN
ETEDLLDICATA ANHE ZRET HDIEE
WOETHAH. MRID T84, %Rr v
VCHREES Z LR TEND, % MPR
THMICBET A ENTE, ThHOREY
RS B EPATRETH S . b TIIREMITIC
ID-T AR AR L Tk, LV—F VI A
RATOS. Jo2L, BEPERL TL %
S DT, HICEMHRAL L3 SPACE # Bk
¥, T:lHAGOEMNGB T EBTHI LD e

.

3T MRI &R 7 v ) C TG & i

5N, BICE A= —nrhZhicy —7r
v ARBZFEL, mmfkl T\wb. 1.5T & MRI
LI+ 54, STMRIiZ, 25D S/N 2%
5h, BHO X TG O%R 7 vVlg e
B2 LM ERREE D, iRV R, AT
A ZAMBOREIE SAR ORI AE < 728, &
WAV T a—EORR OV e ER o flip
angle % I\~ % C & T SAR D4, IERHE
DOFIREP B O N AIHEPRHFE I N TV 5.

Fx DA H4EE T, SPACE i (sam-
pling perfection with application optimized con-
trasts using different flip angle evolutions: Sie-
mens) #HWTED, FEOEREGEFEL LT
(X, Cube (GE), VISTA (Phillips) 2fFfEd
%. Parallel imaging OiFH ik, &6
REZIFEIIEM I N, S TliTL TWb

3D-SPACE {3# 7~8 7 Tz L T\ 4.

3D-SPACE (& MPR fER A /I RET, HH &

215



AR 2630% 4 5 (2010)

B ETED AD, b &L ENARRTIR OB
BELTHREINTEYD, MIEEPIHETE %
E5avV I AFBRICRIN T A5
FITTE ZstH L THEL TWb. EBEOFHE
TR TOIAVFFABTHPES P, 0D
DEFVELZEBPEDHECAHEEZDH. LD
L, MO T, junctional zone & &7
FEOZBRESET TOICREETHY, 5
WIER 272 D EEFICHH S A EAETDH 5
B, I FENE-E, PIE-junctional zone
DIV T AMTERAIN, T OBIEE L HHE

MR -7z, Fiz, BEE-HEEHOa VSR
M, E - SRS KRR & NIROBIZH A
BETHH, PRAVEFTANIHLHEMICH
505, BUHEINCITHEGTREARE s> TWw b
(Fig. 2).

%7z, SPACE i, ko T #Fi% &kt
LTk DRI NI B LB, b
B ORI AP S N CHBRICHH S h
%. CHEFIPEORE, YEOEKOKERE
DOBHEICEAIZE <. X 512 3D volume data
THAHT D, MEOMEGEIERDO AT A

Fig. 2. 68-year-old female. Advanced uterine cervical cancer.
A : Conventional T2WI showed cervical tumor as relative high intensity

mass (arrows) with good contrast.

B : Reconstructed sagittal image from 3D-T2WI (SPACE) showed ob-
lique plane for demonstrating the orthogonal axis for cervical axis.

C : Reconstructed orthogonal oblique 3D-T2WI image (SPACE) to the
cervical axis showed clearly the frontal parmetrial invasion for the

vesicouterine ligament (arrows).

D : Reconstructed oblique image from 3D-T2WI (SPACE) paralleled to
the cervical axis showed clearly the lateral parmetrial invasion for the

cardinal ligament (arrows).
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ATHEWL TV, i, Eif% viewer T
paging BAJEETH L DY —7 VAD—DD
KEHEEMEE2TWS. FEOMAICAET
RO —FET, BN & OB R 75 % AR
R, WEAEUHBREEORENLES T, i
HEEA M EL T 5. EEICE e T L 72k
P FEINEBIROFE b O ICE S &
D, BKFNCIEFICHEATH 5 EFEEL T
5.

2. WAt EH G

W RS & RO ERER AT L

73

AL TH D, FHIMOEGZE & L T3 ih
Hf- B O OB BOLD venography
ELTHWOHRN, BRAZREOFHIIZ V- 6h
TW5b. BEFEE I, WIEEMESER & phiksE
falp & OEINC, i fE > $iE At 5
CECHRIAMBE L OWERD 9. b b L,
BRFEH T, THAGIHGh T
2, ROWMEOHEPKRETE, ZEHEEDOR
ENBEeNBREEELS DS (Fig. 3). IIEIT
PR7x EOBFKRBEEOIEFTL, RERBICOE
OWMI A E7E D T ENRE DT, IGHARE2 D

Fig. 3. 36-year-old female. Right ovarian endometriosis.
A : T2-weighted image showed low intensity cystic lesion, so-called as
“shading”’. The frontal cystic lesion showed relative heterogeneous in-

tensity (arrow).

B : Tiweighted image showed high intensity cystic lesion. The relative
low intensity lesion was detected and suspected as mural nodule (arrow).
C : Magnitude image of SWI showed low intensity lesion on the cystic
wall. The suspicious lesion of the cystic wall showed as gathered signal
void (arrow) and was confirmed as blood clot.

D : minIP image of SWI showed enhanced signal void on the cystic wall.
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LAg\. 72720, BMEERLGROFELH D
5 EOEBNICER L E O A% A
LNAGERT—F 77 7 PR ERD, &
7o, BEENIEL b EMEA %<, BREIC
EHIREDFEL CB T &5, HPINHL
WIEB S RESR T 5. PIIREMERIZIZEAED
&, WEO Tiomddg, TuRaG Tz
WiADTHLHI LD, BEETEHED HNT
(BAAYAIAN
3. MR spectroscopy

STMRI T, ¥ I AWV T +T—FT7 577
F21.5T MRI @ 2 f5 &7 5 DT, MRS IC %
HRNCH X, U—2rO45Hib R EL TESIE
DENANT FIVORBRRGE L 78 5B. FTz,
WmE D < 7mhiE, FRsMErm<T5%
CELUEETH L. COBMEEFIAL T,
15T MRI T3 457G 545185 & DL
Do folm ARHFE BB Td, MRS #H v /ow»
KOPI|EREIN TS

BEETHEHEL T, BRICA < OWEARE ST
BY, TNZhOF & IEE & OB E A HE S
NTW5b. Fiz, BIZRCHS VTR, Ho s
T VMO OBREICHE S IEFH KA O 7 T/
Wrel &, MRl &R & i, Mo R 7%
FrRREdsa) v EFIAL, ZOhETELY
T HHERHRE SN, ERHEIN TS
Im ABHEE Cld W 2+ 7 EiId#EA T
7o, BRI ARHEMEES Cld in vivo T
EHRICTV VO =7 BRAETE S & OREH
B 50~ Okada ik, i ARHEIR O B E
BICOWT, SXRTaY VO —7 BT
X, T/, ABOVY— 7 L EMRAE CHEHTTEE
THo/EMEL TW5SD. Mahon B, T
EEERED MRS % in vivo & ex vivo THELL,
HET T E SO TIL, J& Tl - 72iER
R, BPERZORER & L Ta U vV OE #
P @ 2 - fo & LT 5. Booth B
3T © MRI # H\WCUR B E, +E %%, %
B, BRExSoa) vovY—r OHEEL
N, BUEEOHEE L CTO55, JIE, A
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Fig. 4. 54-year-old female. Cervical malignant tumor with endometrial
invasion. (Histopathologically, undifferentiated adenocarcinoma was
suspected.)

A : Reconstructed sagittal image of SPACE sequence (3D-T2WI). The
bulky tumor arising from uterine cervix occupied fornix vagina and also
invaded to the endometrium of the corpus.

B: MPR reconstruction of DWI (b=800). The bulky tumor showed
very high intensity and the margin of cervical stroma was clearly
demarked.

C : MR spectroscopy of the tumor showed Choline and high lactate peak.
D : MR spectroscopy of the cervical margin which showed relative high
on T2WI and low intensity on DWI. Clinically the tumor invasion was
suspicious for relative high SI on T2WI but DWI and Gd-dynamic MRI
(unshown) appeared as same SI of normal stroma. The MRS showed no
remarkable Choline and lactate peak. The marginal lesion of the uterine
cervix showed high SI on T2WI was considered as normal edematous
stroma.

EoTRT7—F 777 FOFERERD, <A F
AFERE 5. FENN PEHVEZOLEL W
DT, B2 TIT THRIFETLILE TV EE 2
TW5b. 7z, MRIBRAEDOREANDREEILGE
BN Twiwnwd, 15TEBOH A LY R4
BEEWTHAD LW OHERICLED VT WY
%.

iR &0, Hff MRI Tidgia v A
THOWFICHEEL TWADT, BEOE—V g
VT —FT 77 F @R HAREESE L,
15T MRI Th#pL T\ 4. 7z, EHIEHE
TET 5 kOB R ZERERIL, penetra-
tion artifact P FHE L7 VB HLTH H DT,
1.5T © MRIREICEI D k> T\ 5.
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Female Pelvic MR Imaging on 3T System: Clinical Application

Junko TAkAHAMA!, Satoru KiTaN0?, Makoto HIGAKI?,
Akihiro NoGI3, Kimihiko KICHIKAWA!

LDepartment of Radiology and 3Central Department of Radiology, Nara Medical University
840 Shijo-cho, Kashihara, Nara 634-0028
2Department of Radiology, Nara Social Insurance Hospital

Recent technical advances in 3-tesla magnetic resonance (MR) imaging systems have improved fe-
male pelvic imaging and are overcoming various artifacts. Excellent signal-to-noise ratio permits high
quality clinical images. In this review, we discuss the protocol for MR imaging of the female pelvis at
3T, focusing on 3-dimensional Tz-weighted images (SPACE). In addition, we present the new
challenging application of MR spectroscopy for malignant gynecological tumors.
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