RIS

Option1 Option2 Optiond Optiond,SPIO SPIO AERATE 2 Option
TR {EIE (20) | FFIREH] 2D) [ FFRFEIE (2D) IR ) 44 (2D) I £ (2D) FEIR 2 AE (2D) FEIR{EAE (2D) | PEIR{EAE (3D) IR {2 AE (3D) FEIR{EAE (3D) IR fAE (3D) PR {EAE (2D) | PROR[EHA (2D) IR 2 AE (2D) IR AL (2D) | PEIREEIE (2D) IR 2 AE (3D)
RiEE Localizer SSFP T2WI ToWI-RE R DWI ToWI T1WI-in, out 3D-TIWl Dynamic (3D) 3D-TIWI 3D-TIWI T2WI TOWI-ERAIIE] | Tow-BERAImA] T2AWI T2xWI 3D-TIWl
TI-GRE SSFP-GRE Single-shot T2 TSE, FSE SE-EPI Single-shot T2 TI-GRE TI-GRE TI-GRE TI-GRE TI-GRE Single-shot T2 TSE. FSE TSE. FSE T2%-GRE T2%-GRE TI-GRE
U RR True FISP, HASTE, SSFSE, HASTE, SSFSE, FLASH, FFE VIBE, LAVA, HASTE, SSFSE, | PROPELLER, FLASH, FFE FLASH, FFE 6 point Dixon
FLASH.FFE | FIESTA Single-shot TSE Single-shot TSE SPGR Dixon |VIBE, LAVA, eTHRIVE|  “orjpye | VIBE. LAVA, eTHRIVE Single-shot TSE | BLADE, Multivane SPGR SPGR (a-Dixon, IDEAL-
alanced-TFE 1Q, mDIXON Quant
Dimension 20 20 2D 2D 2D 20 2D 3D 3D 3D 3D 2D 2D 20 2D 2D 3D
R ST TARE R AN R SERE MR TR TR HRETE KRE AN MR R R ST TR
1200 14002 (FF |, 5001 go0t2 1t (ol 1200 1600125
TR (ms) 65 e 1200 600 BRI e [BIBIZ & acauisition 600 160 6 (B EEC T a5 EEETE) 600 (PRERIMNIC XY 3000 180 130 156
acquisition& BEZE | o 2 Faped? acquisitionZilE
TIRE) = EELTHE)
TE (ms) 24 B 90 110 80 B 110 23/46 23/46 12085 12085 120858 110 80 7 10 10 24/48/11/95/11.
FAC ) 50 70-90 120 90/130-160 90/120-160 70-80 10-12 12-15 15-20 15-20 120 130 130 30 30 4
ETL (TF) Single-shot Single-shot 13 Single-shot Single-shot 187 21 21
FOV (mm) 450%100% 360%100% 360%80% 380%80% 360%80% 360%80% 380%80% 360%80% 360%80% 360%80% 360+80% 360+80% 360%80% 360 420481.3% 360%80% 360+80% 450%87.5%
Matrix (Read*Phase) | 256%50% 256+100% 256%70% 320460% 320470% 128%85% 320%60% 288+65% 256%75% 288+80% 256%65% 320%65% 320460% 320%100% 320460% 320460% 320460% 160%80%
ZS5ARE (mm) 10 5 6 6 6 6 5 6 5 5 3 3 5 6 6 6 6 35
R5AAFvyT (mm) 5 (50% 1(20% 1.2 (20%) 1.2 (20%) 1.2 (20%) 1.2 (20%) 1.0 (20%) 12 (20%) [ (SliceZIPBEFIR) | (SliceZIPBFTI) | (SliceZIPBEAAD) | (SliceZIPBEFIRI) 1.0 (20%) 1.2 (20%) 1.2 (20%) 1.2 (20%) 12 (20%)

RSA R 6 25 30 30 30 30 30 30 40(SliceZIP 80) | 40(SliceZIP 80) | 60(SliceZIP 120) | 60 (SliceZIP 120) 30 25 30 30 30 64
TR - + B - B B + + - + - - + B - - + +
CTGE - - R E = EDGEE SR E - - - - - - - SRELC - - - -

S5/

2 610 400-800 400-600 270 0 400-800 600—700 1000 700-800 800 800 400-800 300-800 250-400 300 300 1080
(Hz/pixel) (Echo space &%)

BRI - - - - - - - - - - - - - - - - -

BERAIOSE - CHESS™' - CHESS™ CHESS'! - - Dixon GCHESS™ GHESS™' GHESS"' - CHESS™ GHESS"! - - -

FIEAKGRIRENE
PIETEE 1 1 1 2 4 1 1 1 1 1 1 1 1(160%) 1 1 1 1
Pararell - + + + + + + + + + + + + + + + +
Reduction 7775 — 2 2 2 2 2-3 2 2 2 2 2 2 2-3 2 2 2 4
B {RE Tis 155 PERRREI LS | 20s TERMEREI S5 TR LD 20s 20s 18s 20s 20s 20s 20s TEREEREI= &S 20s 205 185 17s
KERFERE Linear Linear Linear Linear Linear Linear Linear Linear Linear Linear Linear Linear Radial Linear Linear Linear Linear
[oEEPAC) RL AP AP AP RL AP AP AP AP AP AP AP AP RL AP
SE [ wEZBLT2 45 45 PBEITHLT2 2 PBEITHLT2 3 2 3
FUBELBLE SRR SRS SR |Shot duration 160me |oit£0500 KBRS cspacepibts | BRI E0 B SNRAGBEH (/% |Shot duration |Shot duration SPIOBH
= Not asion 190ms |DILISD, SNRASEF (/3K I5—(RER)IZ [0.3060.120sE%5ES |yaim T g , URIEZEEMEE |160ms A FAYEE |160ms A FALEL |BAMISHLT
(Over tRigIcEhE TRAMFOVOIEE |UTAZELLN2 [ XIE 50,800 Pyl [y PRSI 1 & A TR % Liwz L2 A A h—
i 1 E) [IN&KFB *50(ZBlood Signal & = -SPIOE SR e = EEm =
Suppression T2k HFYRLILE
SANERBLS [ ol ; (Over
A% ELRLE olus trackingZ {3 : »
BB Fat O —— (Dot campling30%t B (5. IR RIREIE | S AR ESlce |SpAERE [ESliceTs *,fl”éu‘“"% sPlomRATE  |Smelingd0vEE)
SatDIBE, k2 128 &) H%10B#, 400t | HEIDAcceralation [El(DAcceralation oy EAMFOVOIiE
2okt i trio EAHFOVOEEN 100R) AR (factor EHIMIL  [factor ZHEAILMatrix o |[LE<T B B
é(?’%(éhﬁ%) EE T T DESIZER MatrixZ 810 kil < |¥8)
E %ét*é(éﬂ)
VIR D 52 (Bhase partial fourierd Fat Fraction, R2"
WTIREHESE Eﬁ;g,k'raﬁrj) EEAIESEDI0 (or T2 HRFG
SNR.E, TIOENTIL AN
FIRRY, O FIEE SEPETRAREC
IS EESEREM
PR AL (FRAIEL TIESTTLY, BRERORFRETHAEVLSITEET S
*1 CHESSI3Fat saturation, SPIR, SPAIR éﬂiﬁ
* 3
*3




BRI S

option
PRIk (2D) PR {EIE (2D) FEIR E A (2D) B HrFR "PR{ELE (2D) | FEOR{EIE (2D)
T2wWI T2WI-AERAHNS] | T2WI-AERAHNSI DWI T1WI-in, out | T1WI-RERAHDHI
Single-shot T2 TSE, FSE TSE, FSE SE-EPI GRE T1-GRE
HASTE, SSFSE, PROPELLER. FLASH, FFE | FLASH, FFE
Single-shot TSE . SPGR SPGR
Multivane
2D 2D 2D 2D 2D 2D
RARE HHETE HRETE HRETE HEE TRE
1200-160072
600 3000 ;:fﬂf?ff%‘éé 4000 190 130 (&%)
EFELTRE)
100 7 80 &E 2.3/46 29 (B&5@)
120 130 130 160-180 75 90
Single-shot 21 21 Single-shot
360%80% 420%70% 360 360%80% 360%80% 380%80%
256+60% 320%60% 320%100% 128%85% 256%70% 288%70%
4 5 4 5 5 4
1(25%) 1(20%) 1 (25%) 1.(20%) 1.(20%) 0.4 (10%)
30 30 25 30 30 20
+ + - - ¥ ¥
- IR EEE° - - -
500 300 300-800F2 0 600-700 1100
(Echo space #%%&)
B + - ¥ - -
i " CHESS™' o
- CHESS' CHESS KRR - CHESS
1 1 1(160%) 8 1 1
+ + + + + +
2 2 2-3 2 2 2
20s 20s RIS LD 240s 19s 20s
Linear Linear Radial Linear - Linear
RL AP AP AP RL
BEICELT2 3 2
FYBELBLE | g o Shot duration [y e out of phaseldin |17 YELILE
(Over 3 rgua&;gﬁj'cw&$ 160ms A TAYE Eggﬁrﬁ&x ph§se£")ﬁl"TE (Over " N
sampling30%%&) = FELLW2 = (4 sampling30%7&)
Shot duration HYRLRG LS EEk
160ms A T ML EL SRABE biiE (30,800 * 3D DixonZ i
L2 ARETHNIEY [XIE 50,800 BLTOMIER
Fal—a2s8 | *50(EBlood Signal |ZATIE7ELY
EAWFOVOIEE |/VATBNDIES |Suppression T2aY
INSCT B (BERSSE ;ﬁ%ﬁ?ﬁb(ﬁ FSREFDT

FEIR{ELE (2D) | PPUREIHA (2D) | PRORfELE (2D) | FRIRREIE (2D) IR (2D) IFIR{EIE (2D) | FEOR{EIE (3D) IR {EE (3D) IRk (3D)
wigk Localizer SSFP T2WI ToWI-AR A DWI TIWI-ARRA ] 3D-T1WI Dynamic (3D) 3D-T1WI
T1-GRE SSFP-GRE Single-shot T2 TSE, FSE SE-EPI T1-GRE T1-GRE T1-GRE T1-GRE
S—hUR% True FISP, HASTE, SSFSE, FLASH, FFE ' VIBE, LAVA, | VIBE, LAVA,
FLASH, FFE FIESTA, Single-shot TSE SPGR Dixon eTHRIVE eTHRIVE
Balanced-TFE
Dimension 2D 2D 2D 2D 2D 2D 3D 3D 3D
RIGUTE U E EARE HRERE HEMTE HEMTE HRMTE HRMTE HRMTE HRMTE
1200-1400%2F |1200-1400%2F (WF
a (FRIRRARRIZ &Y RRAREICEY a o o
TR (ms) 6.5 =351 1200 600 acauisition® B E | acquisition B L 200 6 (&R&) 35 (&%) 3.2 (&%)
EELCRE) BELCRE)
TE (ms) 2.46 B 90 110 80 RBE &5 2.3/4.6 1.2 (&%) 1.2 (&%)
FA () 50 70-90 120 130 160-180 80 10-12 12-15 12-15
ETL (TF) Single-shot Single-shot 19 Single-shot
FOV (mm) 450%100% 380%100% 360+87.5% 380%81.3% 360%80% 360+80% 360+80% 360%80% 360+80% 360%80%
Matrix (Read*Phase) 256+50% 320%60% 320%60% 256+70% 320%60% 128%85% 288+65% 256+75% 256+60% 256%60%
RS54 RE (mm) 10 4 5 5 5 5 5 4 4 25
RSAZF ¥y (mm) 5 (50%) 04 1(20%) 1 (20%) 1(20%) 1 (20%) 1 (20%) (SliceZIPBtFATI) | (SliceZIPBEAT) |(SliceZIPHFATI)
ASARRH 6 25 30 30 30 30 30 40 (SliceZIP 80) | 40 (SliceZIP 80) |48 (SliceZIP 96)
PR A - + - - - - - - - -
R - PR E A = EDEE PEREA - - - -
B{E/\UFIE . - 2500 - - -
(Ha/pinel)™ 610 400-600 400-600 250-350 (Echo space BT 600-800 1000 600-700 800-1000
[0 - - - + + + - - -
1 1 CHESS"' 1 1 1
- s _ « _ « S . : . .
RERAHNSE CHESS CHESS' - LKERIRE CHESS' Dixon CHESS' CHESS'
MEEK 1 1 1 2 4 1 1 1 1
Pararell - + + + + + + + +
Reduction7 74— 2 2 2 2 2 2 2 2-4
R IZER 11s 14s FERRREIC £ | 20s FRERRICES | FRERISES 20s 18s 17s 20s
KZERA FE4E R Linear Linear Linear Linear Linear Linear Linear Linear
A A RL AP AP AP AP AP AP AP
SEK [ BEIZHLT2 4-5 4-5 2
HFYURLIALE . K, BEIADEE
(Over . ?;‘gt d&ﬁ;;’gm EFRI®R I5—(KER)IZ |k-spacerthilyht Dyanmicig{g %
sampling30%72 &) | IE0R ] EAANFENR & 1k &5 5 AVEIR iLT\S*Z = |bfE(Z0.,800 pz3-3 0.30,60,120s£%5% |DERIGELE
FIEIZEhE TRAMFOVOEE X% 50,800 30 TI-GREER FOFPREFLE EA
BB A AFat | INE< T B *50(3Blood Signal |50 L(\}m;' n
SatDIBA, k22 |SNRASEFE [E/ AU RIE LTS Suppression T23> ;E-E—,C;m\ .
RI3E (Foentric [(FT—UL T HE) GETIE FSRMERBI [ CEE bolus tracking®:{
'IE'RSOOOmsP/lJ:l: ggg]@fﬂzﬁg AHELHRET
ot Read matrix(H Bk, 1008k |2pofion fotor
MIZLBHTEDIE FRFEEDEE |RAMFOVOIEE LR A% FEIR
RICBEYS [SOVTIEEH |NE<KTH(EHH FBHLSITEKE
=R %)
s Phase partial
Phase matrixpt fourier£ AT B
Read matrixdY) TEFASNRES
RELEABE T
e ATHEAERRY /N IE
2B EEME eSS
ISR &
IR L ZRAIEL TS TITLY, REDORFRITITHENEIICIEETS
*1 CHESSI&Fat saturation, SPIR, SPAIR (& #818)
*2 ETL(TF)EESDEREITER (AHSH]R)
*3 IFREHIOREISOVTIEEHSE, TR EHIERBREANE —RIREGINE=LY2 T ORF/ULADF B TYARM—IITTBABE
*4 RENVFBEORITISONT  GEHEEFTIE Hz/pixel X FERHMIMIIR /2= £/\UFE kHz LHHTILENHD




MRCP

PFOR [EHA (3D) IR [F] #A (3D) FEIR{=1F (3D) FEIR{=1E (3D) IR (2D) | FFR{EL (2D) IR {=1F (2D) EIR{=.E (2D)
Rig % MRCP MRCP MRCP MRCP MRCP MRCP MRCP Thick slab MRCP
Heavy T2WI Heavy T2WI Heavy T2WI Heavy T2WI Single—shot T2 Single—shot T2 SSFP-GRE Heavy T2WI
=l R4 HASTE, SSFSE, | HASTE, SSFSE, | FIESTA, True FISP, | HASTE, SSFSE,
3D FSE/TSE VISTA/SPACE Cube VISTA/SPACE Single shot TSE | Single-shot TSE Balanced TFE Single shot TSE
Dimension 3D 3D 3D 3D 2D 2D 2D 2D
HRIZ BT E AR RN} 7K K 15 T AR AN AR
TR (ms) MR EREIC LD R EfREIS LS 1000-2000 1200 600 600 3.2 3000
TE (ms) 600 600 100-200 600 110 100 1.4 600
FA () 90/180 a ZFA aZFA A ZFA 120 120 75 90/160
ETL (TF) 110 130-200 160 200-250 Single—shot Single—shot Single—shot
FOV (mm) 340%100% 340%100% 280%100% 360%100% 380%80% 360%80% 360%100% 300%100%
Matrix (Read*Phase) 320%60% 320%80% 192*85% 320%70% 320%60% 256*60% 256%75% 448%60%
AS5ARE (mm) 2 1.0-1.5 2-3 2-3 5 4 3 40
ASAAFXrvT (mm) sliceZIP (SliceZIPBEERA]) sliceZIP (SliceZIPBtFA]) 1(20%) 0 0.6(20%) -
— % 60-80 30-40
ATAABE 40 (SliceZIP 120-160) 50 (SliceZIP 60-80) 30 30 19 !
IR =1k - - + + + + + +
PR A1 2R EEE EEE N - - - - - -
== 8 RiE
’*1”'\,’ FTT 600-800 600-800 430(£41.25kHz) 600-800 400-600 500 1150 300-400
(Hz/pixel)
gL + + + + - - - +
R Bl E CHESS™ CHESS" CHESS™ CHESS" - - - CHESS"
& [E %5 1 1 1 1 1 1 1 1
Pararell + + + + + + + -
Reduction 779 %— 2 2 4 4 2 2 2 -
R R EREICES MR ERIZES 20-24s 20s 20s 20s 16s 3s
KZERFIEE Linear Linear Linear Linear Linear Linear Linear Linear
It E RL RL RL RL AP RL RL RL
2EIEK DEICHLT2 | BEICHLT?2
flip back pulseZ {8 |flip back pulseZfF AL CUBEenhance=2( flip back pulseZ{ A HYIRLEHLE O A2 E A
LTEHKDIEEZ |TEHKDESZE ine) © LTEHKDIEESZE (Over RERBEHINDS | DHFREILELEE
BHETS 1 ) spine HETD sampling30%%: &) #IIBEIIRE
ARC:;Phase2 [T s .
Toft Shot duration 1000ms|Shot duration 1000ms (+Slice2 TR AR B TIE M 18888 du;}j\t_llgr%‘\m
LTAEELLW  [LIFAZEELL™2 i o
CUBE obliquel
BLIZLCZE
IR (ERAIELTIER 1TV, REDORFERIEITHHEVNKLSIZIEETS
*1 CHESSI&Fat saturation, SPIR, SPAIR (& H#lSH)
*2 ETL(TRLESDOFREITEE (BERS]H)
*3 MR R EADEREIZDOWTITER ST, HREH I XERER N E —EIRELDINEZRIV T DRF/INLVADFHTYORN—=IITEFENDBE
*4 ZENVFBEORBIZONT  GEHEEZETIE Hz/pixel X FREINIVR /2= £/\UFE kHz LEHTIDENHD




NERRAMRG S

Option
FEIREIEA (2D) FEIREIEE (2D) B IR (3D) FEIREIEA (2D) B IR (3D) FEIR EI A (2D) FEIR FIEA (2D) B HFFIR(3D) FEIR [RIEA (3D)
wigE Local izer T2W1 T2WI-AE RN 3D-T1WI DWI Dynamic (3D) T1WI=in, out TIWI-RE BNl 3D-T1WI MRCP
T1-GRE Single-shot T2 TSE, FSE  |T1-GRE (h0E Ik BMIE)™ SE-EPI H_GRE(M%ZM’HB T1-GRE T1-GRE T1-GRE Heavy T2WI
V—lroR%
FLASH, FFE HASTE, SSFSE . Star VIBE
SPGR Single shot TSE Dixon VIBE, LAVA, eTHRIVE FLASH FLASH VANE XD 3D FSE/TSE
Dimension 2D 2D 2D 3D 2D 3D 2D 2D 3D 3D
BIGME W@ HIRE L] HIE HEMTE KM HEIRE W@ HE FARE
A 800-1000%2FE (TR
TR (ms) 6.5 1200 e (= 6.8 (%) HY3000msFREI72 B 3.5 130 130 6.6 2400
3000msF2E1<7E iy
BHFRICERE) o
TE (ms) 2.46 89 68 2.3/4.6 55 1.5 2.3/46 25 2.3/4.6 600
FA () 50 120 130 10-12 15 70 70 10 120
ETL (TF) Single-shot 13 Single-shot 165
FOV_(mm) 450%100% 240+85% 240+90% 240+85% 240+85% 240+85% 240+85% 240%85% 240 280%100%
atrix (Read*Phase) 256%50% 256+60% 256+60% 224%70% 128%100% 192%65% 256+60% 256%60% 192+300 (Radial Views) 320% 60%
AFARE (mm) 10 4-5 4-5 3 4-5 4-5 4-5 4-5 4 1-1.2
ZS5ARFry T (nm) 5 (50%) 1 (25%) 1 (25%) - 1 (25%) - 1.(25%) 1 (25%)

R4 REE 6 35 35 56 35 52 35 35 56 80
PR A - - - - - * - - * -
IR 1 - IR EI A IR 5 - 0% 5 - IR EI 5 IR A - +

B2/ VR 610 400 220 600-800 1600 650 480 480 480 600
(Hz/pixel)

BE RN - - + - + + - - - +

R A - - CHESS™ Dixon CHESS" CHESS™ - - - CHESS™

- FE - (FKEREHEE
JIETEE 1 1 2 6 2 4 1 1 1 1
Pararel| - + + + + + + + - +
ReductionZ7 94— 2 2 2-4 2 4 2 2 - 2-3
RIS R 11s FREECES | FFREREICES 120-150s PR EREIC LD 30s PR RIS & B PR RREIC LB 120s RIS &S
kZER FEd85E Linear Linear Linear Linear Linear Linear Linear Linear Radial Linear
BIAEA A AP AP AP AP AP AP AP AP RL
SEIE ® il
Eoh bfi& (%0, 800
" cho space . XI% 50, 800 : ;
. .« |FOV phasel&#&3 sews  [MEHEE ' ) . N . N Radial samplingZf& AL
ZDith BT —H5o R = 1le, 10ms (F&E *50[%Blood Signal Duration800msEL  [Duration800msEAT |.° _
RTHE (T5—=UT %) U2 Long term(SMART) [ Suppression T2k 1=3D T1-GRE
SRANER/DID

*1 CHESSI&Fat saturation, SPIR, SPAIR (&E$l&H)

*2 ETL(TREESDERTEIER (BHS )

*3 FREHOHEICOVTITEHNSE, FREYIERRERAE —RIRELINE=FIVY ORF/NLADF B TIORN—IITEELNDE

*4 ZUENURIBOREICONT  GEHEBZTIE Hz/pixel X FERHTMIIR /2= £/1\URIE kHz CEHTIBRELHD

*5 MRISFFREREAEN O EIRISOHITHEL, BIRABICT—2RENELZLLBVELSITEET S

*6 T—FI7IMERD T B EER ORI KU MMBAREOFHEICEEFRABLE

*7 HEV—T7URTOVWTRBGEHAOERNDES KRBT —FI770 O ARRIESICRET S



B ERFFRIREES

FERD "EIREHA (2D) | PEREIHA (2D) | PEORGEIHR (2D) " I HA (2D) IFREHR (2D) | CTEERED) [ B PR (3D) B AFEIR (3D) FFIREEAGGD) | B HFFIR(3D)
®i&% Localizer SSFP T2wWI T2WI-F5 BA 0] DWI in phase & opposed phase Dixon TIWI-AE BN TIWI-AE BN Dynamic
T1-GRE SSFP-GRE Single-shot T2 TSE, FSE SE-EPI T1-GRE T1—GRE(7)U§I:J:6?§IE)*5 T1-GRE (radial sampling)‘s T1-GRE T1-GRE (radial samgling)*5
Ry True FISP, . mDixon
—TLRE TITFE FIESTA, g.ASIT E'thFTSSEE' FLASH Fast SPGR, LAVA LA’C?LXEI’_‘EX VIBE-Dixon eT\'/"Ig'g/E svt"’r V;BDE Fast SPGR Svta’ V;BDE
Balanced-TFE | >'"®'° S"° LAVA-FLEX ane ane
Dimension 2D 2D 2D 2D 2D 2D 3D 3D 3D
RGBT ¥ E AR E TR BT BT TR TERTE TR TR
('D;O&}'%i?*fﬁ) 1200-1600F2 & (FEOR
TR (ms) 77 43 1200 IRINE =< 7 | RIBRIS & Yacaquisition 110-130 4 54 6-8 3 4 4T 3-4
acquisitionZ & H *EELTELCREE)
ZEELTRE) i
TE (ms) 4.6 2.2 90 80 =58 2.3/46 2.3/46 1.8/3.6 2.3/46 1.2 (58) 1.8(R5E) 1.5 (R53) 1.3 (&5
FA (° ) 25 90 120-160 90/130-160 75 12 15 12 12 12
ETL (TF) Single-shot Single-shot Single-shot 13 Single-shot - -
FOV (mm) 450%100% 360%100% 360%90% 360%85% 360%80% 360%100% 360%100% 360%80% 360%100%
Matrix (Read*Phase) 256%50% 192%100% 256%70% 320%70% 128*85% 256%70% 320%60% 288%65% 288%80% 288%65% 320%720(Radial Views) 288%60% 256%*180(Radial Views)
254 RE (mm) 10 4 56 6 6 5 45 1 1 4 3 4-5 4
R5ARAF vy (mm) 10 0.4 (10%) 1(20%) 1.2(20%) 1.2(20%) 1.0 (20%) sliceZIP sliceZIP (SlicezIPBtFATI) | (SliceZIPff FH AT) sliceZIP -
R RE 11 23 30 30 30 26-36 50 (SliceZIP 100) |50 (SliceZIP 100) |50 (SliceZIP 100)|50 (SliceZIP 100) 72 50 (SliceZIP 100) 50
CT3ENS - - - - - - - d - - - - -
O = 4 ) I = 13 = 13 = g3 R @4 S = 3
% R A - FEIR EHA PR R A PR = A PR =) A B2 =) A = s = 447 ) <3 PR =) A - - - f B2 =) A -
(RIRIRE )
ZAE/\URIE 500 - _ _ - _
(Hz/pixel)™ 360 480 300 270 (Echo space B43) 600-800 500-600 1100 800 1000-1100 600 500-600 900-1000
[E D] - + - + + - + + + + +
R - CHESS™ CHESS™ CHESS™ - Dixon Dixon GHESS™ GCHESS™ CHESS™
F = (FKE IR B
PIETEE] 1 1 1 2 4 2 2 2 4-6 6 1 1
Pararell - + + + + + + + + + - + -
Reductiond 795 — - 2 2 2 2 2 2 2 2-4 2-4 - 2 -
Acquisiaion window
- . 0 R N 1000ms LA T _ _ D
RGBSR REREICES | FFRRERICES FEREREIZES IRRIRI= LD (| FRAREICLD 16s 100s 90-120s 120-180s IR R (F924s) 30s
HEH)
kZER FE 18 % Linear Linear Linear Linear Linear Linear Linear Linear Linear Linear Radial Linear Radial
hr AR5 A RL AP AP AP AP AP AP AP AP - AP -
NENR 4 3-4
b{E[30,800
RE BRI & D Fat Shot duration X [£50,800 out of phasel&in hase FOVERAL Water, Fat, in Water, Fat, in MEHEE
SatDIFE, k% 160msEL FAE | * 50(FBlood Signal |phasedkYELVTEIZ %F;Zﬁﬁ?’é phase, out of phase, out of Long term
3T & (Lcentric ELLW%2 Suppression T2ak |3 IR phaseZ{Ef phaseZ{ERL (SMART)IZERE
ES 2ALERELD HBRIREHE  |mEAEE
GETI . R R A | n &l o
TR3000ms kL k£ fg,’%‘?g&?ﬁ%;l\ .OUt ;f DP?)S;EHE& 9Ut :f pkgszeé_‘nsﬁ GateE—F{#M |Long term k’Spaceéjy?)LFEtET
0t (R-REABTE = 1 PhaseDZRIRIR |In phase®ZHRIX |AIsets &2 |(SMARTIZERE Sicth, BRI
Phase partial fourier 'gﬁgﬁ HESEALA T
EFERAYHETERD
SNRER e
TEAIRY R iEE BERAHN (+)
HINSHESE MR
*1 CHESSI&Fat saturation, SPIR, SPAIR (&#I8H8)
*2 ETL(TRLESDRREITER (AHSH)
*3 FRFEHDREISONTIZERS R, FFREYISERERAE —EIREGINE=L) T ORF/ALVADFHTY/ORNIISEREABE
*4 ZEAUFEORIEICOVNT  GEHEEHF TIE Hz/pixel X FEIRBIMIR /2= £/3UFF kHz ERHTIRLELDHD
*5 F—FI7VMERD T EHERORT 1KY MR EDFEICILEEARE



HEEIZB 7°|:| I~ JL ﬁﬁ%{%"lﬁ,’%d){ﬁu Respiratory Synchronization (RS)

Breath Hold (BH) : MER{=1E

: MOk [A] HA

frrRIEE#A (EOB) frsRIEERA (SPIO)
wRERIE W 0%, RRE 0%
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Dynamic -&AF#IHI(3D)  BH opw RS
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DWI RS RIS O BERY T
T WI-BERREIE (3D) N CERHR I EH105 1 >R bﬂ%)
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HEEIZB 7°|:| I~ =PV ?Eﬁ*ﬂ%{g"lﬁr% @1&“ Respiratory Synchronization (RS) : FEi% [ £A

Breath Hold (BH) : MER{=1E

Frle GRRRIVRIESER]) |, Feb

BIRE B
Localizer B BTk

T,WI (Single shot T,) RS

T,WI-RgRHpl] RS

DWI RS

T, WIl-in out BH

T,WI-BgRs#p#] (3D) BH

Dynamic-BgB5#R4!] (3D) BH

T, WI-fsBr#nd) (3D) BH




HEEIZB 7°|:| I~ =PV ﬁﬁ%{gmﬁg @1&“ Respiratory Synchronization (RS) : P8% [F)£A

Breath Hold (BH) : MER{=1E

MRCP
IRE I 0%
Localizer B Mk
T,WI (Single shot T,) #&WTHE BH
Heavy T,WI (3D) /@IXE RS
Thick slab MRCP (2D) FIRmE BH

T,WI-Dixon (3D) H&HrE BH
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Siemens GE Philips Canon Hitachi
3D-Dixon (2 point-Dixon) e-Dixon LAVA-FLEX mDixon WFS Fat sep
BeRH, #KILA&E O EFM (6 point-Dixon) g-Dixon IDEAL-IQ mDixon Quant WFS
REAAHD®IR NI Water Excitation SSRF PROSET WET WaterExcitation
NN . Fat sat Fat sat SPIR Fat sat
B = 2 - . :
FIBEE R A% (CHESS) (weak,strong) (Efficiency 1.0-0.1) (weak,medium,strong) | (light,standard,strong) Fat sat
18 PR =] #A PACE Navigator Navigator RMC PREEM
. Smart Prep / . FLUTE /
Bolus tracking CARE bolus Fluoro Trigger Bolus Trak Visual Prep A0 —
NN LA X — - MSENSE ASSET SENSE SPEEDER RAPID
image based Algorithm
B R KT S GRAPPA ARC MeAS K-RAPID
k-space based Algorithm
Body coil BEFIE Prescan Normalize PURE CLEAR NATURAL VIVDO
SIE A Average NEX NSA NAQ NSA
=RSEER90° flip back pulse RESTORE FRFSE DRIVE FSE T2 Plus DE-FSE
FVRLEE< Y v o X Phase Over Sampling No Phase Wrap Fold over suppression No Wrap Antialiasing
ZT4TINT —RINE BLADE PROPELLER Multi Vane JET RADAR
2D SEX* SIRSEE Turbo SE(TSE) Fast SE(FSE) Turbo SE(TSE) Fast SE(FSE) FSE
T ay FE&RSE HASTE SSFSE Single shot TSE FASE Single shot FSE
steady state gradient echo True FISP FIESTA Balanced FFE True SSFP Balanced SARGE
2D FEX
2D-GEJ% (T4WI) FLASH SPGR T1-FFE FE RSSG
3D SEX* DAIE TV Uy T Tk SPACE CUBE VISTA / VIEW MPV iso FSE
3D k-space FIE (F/LERD D L UNE) Central Elliptical ECVO CENTRA Swirl, Centric PEAKS
3D FE% 3D-GR’% Dynamic (T{W1) VIBE LAVA THRIVE / eTHRIVE Quick3D’s TIGRE (iERRiERERA])
3D-GR:% Dynamic with k-space sharing TWIST TRICKS / DISCO Keyhole DRKS TRAQ
3D k-space F¢1& (Stack of Stars) STAR VIBE Vane XD Quick STAR
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IERIRAVBE BHID & D EIRFHRIAE & BREafN SPIR CSS-IR Dixon
F/ L R JEEIRMEL80° IEEIRM 90° —IE/NLR B R S FURBUEIR 1000 ~ B R ER IR M #180° —
IDEAL (3 point DIXON)
GE STIR SSRF (Eff.qhemsfg o SPECIAL ASPIR
Jelsuey =W, FLEX (2 point DIXON)
. Water excitation ; WE Fat SAT, Q-fat sat SPAIR
Stms SR (fast 1-1/normal 1-2-1) (weak/strong) (weak/strong) DIAOR
. . SPIR SPAIR
Fallipe S Frose WATS (weak/medium/strong) (weak/medium/strong) i PIKOI 20
PASTA Fat SAT WES DIXON
Canon STIR WET Enhanced Fat Free SPAIR WFOP
. . o CHESS Fat Sep
Hitachi STIR Water excitation H-sinc (20r3 point DIXON)
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CHESS Chemical shift selective

3D-T,Wl-Dynamic « KA MRS RIRRML L 5ER (SPIR<SPAIR<CHESSZ) °''t  Short Tilnversion Recovery
D|XON 137K BE A4 F@JEI 5 O)_JAb'IéIEfJ‘ Ci Dynamlcfl‘ﬁi* ifﬁﬁﬁ PR short inversion time inversion recovery
- DWITIZSPAIR, 7J‘<f_??ﬂf_??ﬁ})_5jﬁ_, STIRE, Ti’/] WD B A (T2 W D% FEIR SPIR  SPectral Inversion Recovery

) T2W|’C‘£i%2]§£iCHESS’C“?) 5 H'SPAIRF O FIRE, STIRIZ A SPAIR  Spectral Adiabatic Inversion Recovery
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Echo Space

Shot Duration (ms) = ETL X Echo Space (ms)
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PROPELLER, BLADE, Multi ) y

Vane, RADAR, JET S8 EDE XA
&5%SE, ETL=20, 20
Matrix=256 Dl Ky K,
256
Pl (Parallel Imaging)

POS (Phase Over Sampling)

oD 3R LB LE PI(+) "POS(-)
* 37U LBFLE L X —h— PI(-) POS(-) PI(-) POS(+)
IS& Y RIDRLY XF AKy I_ 20line  AKy/2 4 20 line Anyz'- 20 line
Bladefgx wap Zh= (2580 < > < > < >
_ 256 sample 512 sample 256 sample
SNR#EIN
POS(+) < BRI POS% M3 % & blade 1L 1) % { k-spacef LI FTIEEND
" ) POS(-) POS(+) 1o, wMTEC L ViESOTHLIR 5

AV EZRMET
IRIRFHFDERTE

BEIT Y R L ZSAT/SIL A TRHLEL, PlE{FH

$52eTar TR MRLEFZICHVIRERD

AlRE & 2 B,

SNRDEF4BR Y reduction factorz £ 3%

R
Pl(+) < RGEFEIENE
OV b IZRMNER
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WAk [R1 R i 0D A Al

WESED % & Trigger delay

TRD & EEE (Emanual

1

Trigger delay THHZE

TR E & FH [Emanual

Trigger point

Trigger window

1

Trigger delay TH%

TRODFXTE E 1 %HR T

Siemens Philips GE Canon Hitachi
. . 50% Threshold
i : S Threshold N (%) £ 50% [EE Trigger point(%)EEE . e -
ReSpIr,atory Tnggenf Trigger delay(ms){FE Trigger delay (ms) Trigger window (%) £ T:Eilﬁzi;ﬁ(g?g"% TrNi(g)g)e)r‘ dejIJays)E{?'lcfE:E:
Trigger point THRE ERTHE THE R CHE
100% 9 100% 9 9
6 -~ 100% ~ 100% - 100%
Threshold
50% 50% N%
- Threshold
20%
T — RUNEEFER

Trigger delay Ti%E

AW (Acquisition Window)
=ES-ETL-multi slice

Navigator echoi%

Trigger Window (mm)

Trigger Window (mm)

Acceptance Window (mm)

Threshold Gap (mm)

Trigger Window (mm)

navigator echo

T — ZUNE K5

-3mm (75%) X

TRTHE
Trigger point delay FAF AT AE

TRTHE

Trigger Window (%)
THREER)

+2mm (I 5&.) Anm ((EE) +1mm, —3mm +2mm (£ %) ({E&) MRCP+5mm¥fiE 3-20mm
(NURZAS Auto Auto Manua | #z{& HZE T /] Auto/Manual Manual| FEh
) Window (Z{AI[E] TH IXET 5
+2mm +1mm<15%) +2m 100% +2mm A
- ',’\t\' - |=< e = R T A | st20mm- AN

T — R UNERFE
=ES-ETL-multi slice %

AW (Acquisition Window)
=ES-ETL-multi slice

X ETL: Echo Train Length

ES: Echo Space



Resp. Trigger A T,WI GREZIRI&T BB DT — X UNE%
o S/ NIV X R TE L - TRERR CEMFERICENINT 5 Z & T,
HEL-TROOV X EHAEBLONS
. Acquisition window D7 — & & INE L EIR % 1ERL

MU A —

RIES

GRE >—4o X
BRI EDAD

O O EE E EE OB EEEE B EEEE ]

F— 2INEDH B1ES [ 7 — ZUNE LB WMES [

Acquisition window
(PRERcEE) —



Slice ZIP*DERTEICDWT

Slice ZIPOHRTF IR TEIIAEL DA, K& < slice ZIPAR & slice resolution R D2 DI KBl 5
274 RHBDOERDIRER LT L2 & CHEREIEBEOREAITO I ENTES

X —hH— INT X —X 2

GE ZIP?2 ZIP4AH, H Y

Philips Recon voxel size* | FRERT7A RED¥ DL EDEBEDEZE ASFA]
Slice ZIPA =

Canon =5 Bk RGRZROBUIEE A gE

Hitachi Recon Pitch HERT7AXEBEDH¥FDULODERDEE AT
Slice Resolution A= Siemens Slice resolution EEORTARTYyO— REAE"%"CHE

* ZIP : Zero filling InterPolation
K-spaceD@EAKRDICERZNMEL, RH2TOERDEREZ R LS8 5300

*software versionlZ & - Tover-contiguous slices TE&RET 255 H H V)
ZDGE, FEDETIELRL, RT7AREDFEFDEERS



A7 14 ZAEDMPRE &

. - 1.0m ZIP2
?)IL?LGEZIP 1.0mm ZIP(-) (0.5mmPREFE THEK)
axX

slice encode slice encode
—— —
ZFE 1.0mm BE 1.0mm w/ZIP2
64 slices 128 slices
Slice Resolution 0.6mm SR100% 0.3mm SR50%
- SROEF (E%HZ 54 ZE 0.6mm) (E#R 54 ZE 0.6mm)
y axX AE

slice encode slice encode
—9 #

=ZE 0.6mm 2 E0.3mm
104 slices 208 slices

274 ZE1Imm®DO T — X %#0.5mmfElfRE T
Bt (SliceZIP) §35Z&TRITA4R
HE DD m L4 5
RGRERIZRE—TH 5

HERATA4 XF0.6mmE0.3mmTH %
A, 0.3mmIESRE0% TH % 7= HEZR)
X774 XF0.6mme R 5

[F—IRERFER TR T % £0.3mmD
SR50% TERE LT=ADN R T A A H[M
DENMTDERDEEENH LT S
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Dynamic Sca

> =space order : Centric

A
B [ '
v Ej]ﬁﬁvfﬁ -pace order : Seq-

B ARAHE

IEERRENARISEEF M ELER, 3> b7 X MAERREA10~16# &
BHBEDRF Y RAI VT HEDED

Signal Intensity

L | 10~15%b%%
/ T
: -pace order : Seq Fﬁﬂﬁwﬁ
\_| | P9 ARAE : > Space order : Centric BEABIRICSEADNZLER, 2> T b
1 4, ARERBFBAS0MELRDEIIRAFY &4 3
L ! 50fb{% J%E S| e 5 Y v
H I TEEHED
I
|
|
A—H— TZaTINRE—biE F—bFRZ2—}i&
EEH  3ml/sIEA
SRR 156ml#IR L (3ml/s) GE Fluoro Trigger Smart Prep
I Philips Bolus Trak -
Time Siemens Care Bolus Auto Bolus Detection
A B (3 5 = o
EE/%U/EEA HEDBj(fjJHROZ{D? Canon Visual prep _
BTEA%A R %R o )
Hitachi ZlFaXRaE— -

MKR—=Z ATy R ITHhBEAF Iy 7 A% v VAR E TOREED
A—h—OFHEICK ) ERDAEMDLH D SITEENLE

Masayuki Kanematsu, et al. Gadolinium-enhanced MR Imaging of the Liver: Optimizing Imaging Delay for Hepatic Arterial and Portal Venous
Phases—A Prospective Randomized Study in Patients with Chronic Liver Damage, Radiology 2002 225:2, 407-415
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TE :500ms TE : 600ms TE : 800ms

TERREW—BEOHIEENSVIERESTLSL
TEARW-BZDHHE, BRESMETIL2VEEPEENRCTI (4D



3D-T;WI-GRE

HEMFBRTT—F 777 FZR2DTEI5E AR
0:57
INEEIZL
P - + +

Pl2GtFd 2 2 & TMERIFKDIEN, FrfEREMED AR

PI7: L R0 Rf- REFHDHTE
' ' « Pl%{#H Lreduction factorz EIf %

« NMBEEHZEMNTLSIETT—F 777 h
RfziEMEE5 &7 77 bH BT B (RED) NEFLENS

Rf : Reduction factor




