RZ&

T2*lIZ 351 % prospective acquisition correction B: D 52 :

Breath hold #: & @ [
WA M, EWHETL OBE O HA4l A TEETS
TRRAFET 2, WA (H?

UL RER SR BE B R BT 2B R R o —

&

BB RERTE T D B % 12 M B IO LB R
HCThH, T~y TI3IEREN TIEM B R
HEATICBE G- 9 % B EER FRIE I K O RRHERE 2 37
MdAFERELTHDTHS EVOHMEVRDH
5. Fiz, Tt~y 12X 5 TMEDORE THY
BEEZ I 5 C &3, FFIRORBAIS %\
3, U EAMEICEIS & S BHFEESNE
JHAX =Y A, NEVTH—VAICHEHED
WMEYLHAH. TDEDIC, To*~xy SHIER
BEANCHERERIE A TE DY —T VA LEZ DN
5. T~y /235103, Y5V vk
a—EEFIAL 2~ IVF T a—CTHREEZTV,
B L7cna—F5H 0 ToNEMER %2 ko
ZDOWFER TH % ToMa% 185 TTED — T
BBV, TOY—r AFERE PR LD
TWA[H (breath hold ) ICHHE A TTEETH
. LoL, EmEdil, MNEOBETHE,
MR O RFEDPRELBED L« B 5.
Breath hold 28 R #7613, MRIC XL %
T—F7 77 MERO IO BERRB R (pro-
spective acquisition correction : LN PACE)
MR FEM (Resp trigger) @12 X0 T2 58
PR T SRR G2 E 352 &L A HET
HHY. Lo, breath hold %D TR IZEE T

i

HHDITx L, PACE 0 TR MR [FRHIT
BHIOEE L 7RETHREBEE L T b, Te*
BEEAICHD, TRICELAZICOWT
DAL 70 <, breath hold # & PACE &
DENC E D ToMEICHEDRZD ENHPED
13555 Tz,

B 5]

Breath hold i+ v r—2Ta—%H\ 5
PACE BEC & » THE LN/ ZE D THHEIC
ONWTC, HEPROONDEDEPEMB I L
i3, FREMCT7 x0—7 v T L T LT
HUERZ L Tobh. ShEADENL, AR
DOIRMGIBA A E L, WEIEICLD T E
BT B e iiEt LT

i B

PACE &3, #REOH 4+ HI+ 5
F—RLa—Y—r/AHWAZ ETYT IV
B A DCERGEE - RIE L, MERETE—Y g v
T—=FT 5 7 RBEET HFRERIEREM Th
%Y. ey =23, JEHREIRETEG TH R
Bratr XOICHKEL, 7Yy TADNI WS
LA — 270V Z0C & 0 2D B SRR O -

*—")— K T2* map, prospective acquisition correction (PACE), T2* values
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TEE AT A U=, BEROET
JEE) %R IR B D O PR R BAGIRF OB HH %
FNTIPZOMLE I 2 L 2R THHNT Hh A 14
Al ->TED, TNTHRIEX A I VT EHEIE
4 56. PACE #:IC X % repetition time (TR)
i3, RERCTa—%IET A7, EHER
T BN TR T A Z LIl 5.

7z, T~y 7O ToMlIL, ROBEHKRRIC
o T DL T 53,

SABo(TE) =So-exp(—TE/T2*) -----oov 1)

SABo(TE) : f£& D TE R OREHZEE) ABo I
B AE5HRE

So : BIIAME B
To*~ v 7% R A CHRG T 55518, W5
ZE) ABo N % H R 2E 2RI & 0 B < 7z
O, BRICEDE TRBEITO &k b, M
# MR E G HERE E L COMEBRERE &
%o UL, Ty 7 ToMi &\ D fasctiE
L L COEGFR LI B. F D7 MR [FEIE
IZ &% THMEOFHIZEN LT B 0 E P =
L TRz binv.

V] &

2, 1.5T-MRI % (SIEMENS #:
%l MAGNETOM Avanto) %, 77V F Al
HET 7 A VATEHEMRI 7 7 F 4 (90
-401 %) (Fig. 1) & H\W7/-.

1. 77 v F LR

PACE ¥k CHlifp %18 58460 TR 1L, MR
BRI & D BFEB L 72 RRE L 72 4. £ T,
TRICk> TTMER R LN T 7V F LxH
WCHER A Lz, B2 —7 v FE MRL 7 7
VEFAZHESINTWAIV FF ANV S
VO IFEED PVA 7 )V (GKEPRFENFEN
75%, 77%,79%) & L7z, a4 IiE7 »
v F ADOFIEIC Body Matrix =1 A )L, £HEIC

Fig. 1. The appearance photograph of the
phantom

Spine Matrix 2 A )L & L, W2 A4 LTk
SICEBLIZ. 77V FLDOFL (BKETT
WPVAF)V) BT AV Z—=ETbLD1C
L7z #f&4%Fiz TR % 86, 200, 500, 1000,
1500, 2000, 4500 ms & L7=. TE (3 4.7~56.4
ms MO In-phase ##ERL 12 Ta—D< IV F
Ia—¢Ll7 T~y 7312 20—-DES
fiizr & MRI 25 O #H > 7 F % AV CTIER L
2. TNZENnD TR T T~y T ERL, %
PVA 7)o ToM %L 72, Z Ol o & &
BBy —rr v A, A5 A4 2% 1, FOV: 300
% 300 mm, resolution : 192 x 192, A5 A A
= :5mm, 7Y v 7 :30°, NUFIE: 960
Hz/pixel & L7z. 77V F ABEENLL, &K
K TIT%PVA 7)UICROL # & V), 12 Ta—4
DESEEZRD, TR Z LICESHEE TE OF
B E LD/, £/, TR & 3EED PVA
PO TeMEDOREEE 75 71 F Lo,
2. RS vF 1 THE

MR RIS & > T TR #3284 % PACE
L, TR A —% & 7% % breath hold #1C & 5 #
BEDENC LD TeMEDOHEDED N5 H

201543 H 26 HH 2016472 A 8 HGET

PIRIEERSE  T663-8501 SeilRvEE RE) T 1-1  SeEREFRRBE B RR BT A it
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Breath hold & PACE 7 T2*fIC b2 5 %

LT RS VT 0 7 O k0 K%
fTo7z. AW, UREOMELZASTRRLY
BoNTEY, RIVTF 2 TIEARHIEOMBE %
MW LRAEYEON 154 CEHHER 35.3
B, P1:2) L7 aAWid, 77V
SRR AR IS B 5 E ORI IC Body Matrix
A )b & 4 THIC Spine Matrix =1 A LA {#FH L
7o MBETIY, BRIK CHBEE A — 5t
WEu b2, BB r—>7 v FEEMHIC
MRI CORBEBEPTORLTWARMKE L
7o BOSBGBRPEEL T\ O RGNTEIT
TR & L C, BRI ROME &3 AR
WHWTAVI X/ E—DNBEEEDLEDICHT
F 47 &Yy 5 /7 L7. Breath hold D
WBREERR T VT 4 TICHER TR % 1EH T
450, TR % 8 ms & L, TE, FOV 7z ¥ i3
TV FAEREREMEE L. TeMED T
< SRR, B Bk, PR, TROF
FEIC13 Y7 vVoB.OLHK (ROD) %kE
L, ZhZho TMEw s L 72 (Fig. 2a).

F BV LV OREMRIZ & R IC ROT %
FEL, TME%KD7-. Breath hold i D
#7412 PACE 08 %17 - /=. PACE
1% 2D PACE & MV, S5 —R U ADH
OE, PRSI THE R — ARERRISE M ICRRE LR (g
HATo 7. TRIIMREING & 7x A O TES) &k
%75, TE, FOV, 7% ¥ Z Ot 44413 breath

Fig. 2. (a) Image of the kidney, which was
captured by the breath-hold. (b) Image of the
kidney, which was captured by the PACE. ROI
was set in three places in both cases the same
position.

hold #% L AL CT&» 5. PACE#: CTH LN
To*< v I BV THEDEAE & HEMRD To*
iz st L 7= (Fig. 2b). HEfAIC ROI % 3%
U To*EA s L 7B, PRI KA ArE
N DI < WIKERIC 35\ T breath hold
Bk 5 To*E & PACE 312 &k 5 T EICHH
EDBRDONADPEDPEHEDPDDHIDOTHS.
Z 3 5D breath hold #: & PACE TR D7z
TMEZ L, PACEEIC L > TELN
T2*E7S, breath hold &% 7 H5IC k- T
Bons: ToHEIC LIEWELZRT &%, I
il t BE T P<0.05 #HsIFMICHERE L AL
7B EBEMERIT > /2. ¥/, breath hold ¥&
¢ PACE e ZhORBE G &% TE I
4 B A5 Bl A SROBERIMR & (FR L 7=, AW
7oEgIE, KTV T 0 7 OHRT ToME DRl
IS WMERRLED OEE T — X &AL
7z,

L] %

1. 77 258k

Fig. 3 (3 &KE 77%PVA #)L® TR BT
BL 7 TR EMRCH D, TXTHTRICE
W, EEHER TE BPER T HICHVET L
/2. F£72, EE5MEX TR A 86 ms 7 &5 1000
ms LR GELHICHVERL”. L2L, TR
731000 ms Bl ETid, £ TEICKT 550
B g JUNBR AR IS R — & 75 - e,

PVA 7)1 & @ T.*E & TR OBItR % Fig.
41T T. ToMEAR L EWEE % - 7D,
EXRRTT%PVA )L CH5lms ThHo7z. &
KE T9%PVA 7 )L Cid T2 MBI 39 ms, &
KZE 75% PVA 7 )L Tl T*EAH 29 ms T
Hotz. i, & PVA XL THEIL, TR
7% 86 ms 7> 5 4500 ms D TIEEAL A 7% <,
EIER— DGR & 70 - 7.

2. RV F 1 THIR

WL 7-EO & ROLICHIT 5 ToMEOR

B% Fig. 5@)~ (O WRT. £z, RGHE G L
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Fig. 3. The graph is signal attenuation curve of 77% PVA gel shown in
another TR. Decay curve is the same when TR is equal to or greater than

1000 ms.

I SN DB L VI E § S HER O
To*ffi % K & Fig. 5 (D) IZ/Rd. 156 HOMEHER
SVUF4TENZTNOBEED T ME1T,
PACE % CH & L 721Z 9 75 breath hold ¥ T
BLAEED S FNTEWEEZRL 72, BlEE
FIZ I 5 T E O F#)fE 1L breath hold T
69.3+13.0ms, PACE £ T 56.7+13.6ms &
oo ARRIC, BIORRREE, THRTICE W
C breath hold ¥ CTOF¥HE X, 69.4 £ 9.66
ms, 74.9+8.52ms &7z ¥, PACE i COYi
1L 63.4+13.3ms, 65.9+9.80ms & 7t - 7-.
% 7=, MEMRIC I3 A Tl O ¥ 13 breath
hold # T 25.7 +4.64 ms, PACE T 264 +
5.12ms Th-7z. ZORERE, BPEICLLE
KB D% ROI @ ToMEICiE, Kl t BT &
D ZENZEN P A 0.009,0.012, 0.016 & 7D
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FEETRO] (P<0.05). LrL, HEHEIC
B L TiE, breath hold i, PACE D&%
IZBAfR e < ToHHEICEIZRO bled - 7.

Fig. 6 IC breath hold 7 & PACE 1T & % i
WRT VT 1 T OB AR OB MR & HE
DWMEME A RS, COBRFERS VT 7O
figk g 5B @ To*E (%, breath hold #: C 76.2
ms, PACE $:T634ms 75> TEV, Hifk
@ T2*H |% breath hold #: T 26.6 ms, PACE
T 222ms THo 7o, HEAORWEMERIT,
breath hold # & PACE #%:3:1C TE 25 28.2 ms
KRR35 LEBEICEL 7% < 72 0 SEHEAL
L7



Breath hold & PACE 7 T2*fIC b2 5 %

55
'."--.' ........ -
50 -
45
20 —
P g T - -8
)
2 35
E
§ 30 o— —e
S
. 25 ——PVA gel of 75% H
A moisture content
20 -#-PVA gel of 77% ||
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Fig. 4. The graph is a relationship of T2* values and TR of each sample.
T2* value does not change even if different repetition time.

% £

77V P L AWIZERICRSWT, FEE
& TE & OB#RIE, TR 2 1000 ms LL EOBE
TRIZ O L /x> 7=. TR 7 1000 ms LL =T
FEWAL D RIE D FAFUIRAE & 72 B 72, (55
T TR O¥EELZ T E 26N 5. T,
TR 72 1000 ms & DR\ F TORBEIL,
TR A\ ME &% TE OB BHE MK  FHITS
Nz, T, 75y v rra—ETlREL
12545, ARt OEIEIL TR 25\ &4 Tl
Tz, TR BEWIZEFEEREIIEL ko
25, LrL, Fig. 44 X212,
To*Eid TRIC &k » TEL%E L. BERAEIE
ARA TG =V AL > TTR C LITHEESN
%o ZDOizdh, ToMilld TR & EHRA < BB
WAL DB T A Z DT E 2 5.

L 7273 - T, breath hold #: CT#H&E+ 554,
TR ToME %155 DIC 4535 558 Thh
13, FHERELRE TRICETE LRSI 45
RTBHTENTEHLEEZS.

PACE %@ TR %, #G IR R #1iC
Yo TELE TS, £ZT, TRIZ 1000 ms LL
THREENTBEEEETH. TR PV &t
WAL DORITEIZAARIRAE & 72 &, #ERALOIR
RERFCHEANEESEEREKLSZ-TLED. £
D72, TMEEBAEFHEMRIL, o
TRICKBENESHRENEELY RITS. L
75T, 1000 ms LLFD TR A& ENLIRET
Boni TMEOEHREITZ LW EEZ DR
%. L#L, PACE I L A#EFICTR ©
EEHR+XT 1000 ms LA EOB &I, #Hert
DEE D EIFLRRE & 75 > TE D HERAL R 1T &
LHESBREOMEN T WEE2DbND. IEHEWY
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Fig. 5. (a) The graph is the result of imaging method and T2* values of
renal upper pole. (b) The graph is the result of imaging method and T2*
values of renal center. (c) The graph is the result of imaging method and
T2* values of renal lower pole. (d) The graph is the result of imaging
method and T2* values of bone of renal hilus level.

AT 12~20 [8]/min TH 5727 TR & Th
125\ 3000 ms~5000 ms & ZFE) 4 5 & HERIS
5. O EMD, BKECKEWTHE, PACE
HETTR PEFHL Th, TR B HH5ICEVWDOT
ToMEICHED N EZD.

RSV T ¢TIk b PACE B CTHRE L 7=
BB o To*#l L, breath hold BEiC Xk A T2 E
IDERWEER-72. LaL, HEEo THE
1%, PACE #: & breath hold i THEEZE® D
5NN h - 7-. Breath hold i & %7+ ) PACE
®Ei, FEr—200 2 HCTWS. 2D
%, PACE #:(3 breath hold #: X D % < ® RF
POV ZARER B ZIT OB, L, B
B T MEICHEREA RO, PACE &%
ICEAFETr =2/ ALk B LD EIEE I
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<. e B, HERO ToHEITBRGEOE W
ICHBEDPREDONIT WL LTHAS. T —
27OV AD RE 3 A eI B Sh, BEREET
BRI N5 LOEFES P »rT6NG. ZD
728, FEF—20VAIC LD TMEICEEE
DRDOND Einh L, HEERIZISWTD T
ICHRBEDPRDONZTNT RS\, Bl
MHeth & NP RMEZEE AR E <, @AW ORA
KBWTHE—Va VT —F 777 Feilz
% 7281 breath hold #:7x & O K &2 i#% U 7%
L7 B\, L7 - ¢, breath hold i
& PACE D To¥EDE WD, EEROFRMER
HICLDLDOPEEL TnWbHEEZ2ZLNS.

PACE ZEiE MW & (LD TRE L TW 5D Tk
<, WEEBEODINERICEREX A I VT



Breath hold & PACE 7 T2*fIC b2 5 %

450

« Renal by PACE
Renal by breath hold | |
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Fig. 6. It shows an example of the decay curve
of kidney and bone by each method. The
dashed line shows the exponential approxima-
tion curve.

T HEDE TURE T AHEMTH 5. HBITH/I--
TIE AT A AEIRLNALAETT [ OERES OB
FCAID F 1A TR RERERBES AV 5T
%. PACE % breath hold ¥:{C Ht ARG
DHFAET HRICH R FERRE— AV F OB
&> TRMHOGHEARI VP TWEE 2
% . Breath hold ¥ & N\ PACE & T gD
T2l AMENME & 7% - 7-DIE, gradient-motion
dephasing (GMD) 12k > CTE ZEWF & &
DRSO GBEBHEAR, T RMENFE AL
leled B2 L. £, RSVTF 4TI HHE
RO T FEICHBWT, TEZA 282ms LD E
\ & breath hold £ & PACE % & O#=ENR <,
BEEEITFHALL T 5. #ERO ToMEICHE
FENTT I 5 72DIE, GMD OEEC X 5 breath
hold #% & PACE BB EDOE LD &, HE
RO ToHMEAKRE IO 572 E2 L. T
D7D, BBIEIC X HHEAO T MEICHEZER
Ripo 7.

IHIT, RDIICRT LD TeMEE, E£E
O TE B ORGB LT ABoIZ 1) A1 5T
FoTERINS. FREBE T I HiEEE, T

WHBE A L 7s OIEEIC N, 2o B b
CBWT, WMBEH AB A KEL 8 5.
PACE {12 L O MR MR B 4 & Al T E
WCHEEZEMEL 0, N LEEREOERD
—2 L L TEZ5.

4134 E, 1.5T-MRI %& % A\ TR R
SVUF4 T ERBL. ZTORE, breath
hold i TR L 72856, BIED T2 ED V¥
B, e, TFHRERT 69.3ms, 69.4 ms, 74.9 ms
ThHolz. HELL 1IL5T-MRIEEAHEHL
TOMETHY, BERST VT TOED
To™EIL 75~70ms &7z - TED, SEBKEFL
7= breath hold ZEDOFER L WME & n - 72, &
72, FEEESRIRBHERIC 3500 B 18 MBI OHEST
I - TBO TMAL, WA T4 E0wbhTn
AU ERNS VT 0 7 Th->Th PACE &
TIXBO TMENHA$ 5. PACE xR T
RV To B %15 5 356 (38N & 75 % AT E]
BHY, EEPLETHS.

& i

PACE TRt I ni- T~ v I 6B LN
% ToMHEIL, ZHd 5 TR OMEIZIT 2
b oie. UL, PACERIZXDED
N72B O TME L, breath hold # Xk D LKW
fli& 7 5.

E £33
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Effect of Prospective Acquisition Correction Method on T:* Values in
Comparison with Breath Hold Method

Wataru JomoTo!, Noriko KoToOURA!, Takuya ENOKI!,
Youko IGARASHI?, Kumiko ANDOU2, Kiyoshi SAKAMOTO!

LDepartment of Radiological Technology, 2Radiology Center, Hyogo College of Medicine College Hospital
1-1 Mukogawa-cho, Nishinomiya, Hyogo 663-8501

The T2* values of kidneys were examined to determine differences in imaging methods. PVA gel
phantom was used for physical evaluation. Furthermore, the kidneys of healthy volunteers were exa-
mined during breath hold and prospective acquisition correction (PACE) to determine whether T2*
values were different. Repetition time [ TR] in PACE fluctuates according to the interval of breath-
ing. The results of physical evaluation indicate that a TR >1000 ms does not change the signal
strength of the decay curve. The T2* values of the kidneys of healthy volunteers determined using
both the imaging methods were significantly different during breath hold and PACE. When a breath-
ing interval is greater than 1000 ms, TR does not decrease the T2* value. T2* values of kidneys were
smaller with PACE owing to the influence of the gradient-motion dephasing. T2* values of the kidney
may vary depending on the by differences in the imaging methods.
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