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Studies on Utility of MR T2-weighted
Images Using Multishot Echo-planar
Imaging for Hepatic Mass Lesions

Yasunori Tanaka

MR T2-weighted images using multishot echo-planar
imaging (EPI)and fast spin-echo (FSE)sequences were ob-
tained in 22 patients with hepatic masses. Multishot EPI
sequences included eight-shot breath-hold EPI and 16-shot
EPI without breath-hold, while FSE sequences included non-
fat-suppressed respiratory-triggered FSE, fat-suppressed res-
piratory-triggered FSE, and nonfat-suppressed breath-hold
FSE. Signal-to-noise ratio, contrast-to-noise ratio and arti-
facts were compared between EPI and FSE images of 47
hepatic masses.

In evaluating solid tumors, EPI provided image quality
equal or superior to that of FSE, whereas in the evaluation
of nonsolid tumors FSE showed better image quality than
EPI.

In conclusion, it was demonstrated that in the evaluation
of hepatic solid tumors T2-weighted eight-shot breath-hold
EPI can replace both nonfat-suppressed respiratory-triggered
FSE and breath-hold FSE, and it was suggested that eight-
shot breath-hold EPI can replace fat-suppressed respiratory-
triggered FSE to reduce patient discomfort and increase
examination throughput.
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JFRERI AR OMRINC & B Hi HGEIE, HREES5R A AV ~
FEERE (0.15~0.6T) OMRZEE TIIT BT E S D J5 A T2 545
XD HENTWDIDS, B (1.0~1.5T) MREE T
(IT25EFEHEAT LR L ) S ER TV B, JFIEREO
i HBE 12 B 17 % computed tomography during arterial
portography (LU FCTAP) & DT, FRESHMREE (2 X
LIGEIIMRI L D CTAPDMENL T W A9, @R E |2
X B A1IMR T2 & CTAPL X% THH L ShT
WaY, £7:, MR T2HFAETRIC L - T, g imsT
JPRESS & TSRS & 2 a3 IR+ 2 2 L ATTEDS, i
R R B AE RGBT RE 2 3BV % TR O FFi 1 b MR T2 3
E{gEFEEHTHEY, 20X, FEFOFFHMIZIEIMR T2
SRS HIER VAR TS 501205, HERDspin echo (LLT
conventional spin echo | CSE) #1213 105057 O B\ iff$ BR
RETDHLVIRELREL DS, CSEELED PG OREH
TT2MIAE{E %135 = E AT DIIEHELE LTEH LD
#fast spin echo (LL FFSE) £ T4 4. FSEH:iIHennig & 7565
% L72W($EC, —mO#E LRE O ICEEE 0180 re-
focusing pulse Z N L T, FhZNIIH L THEERBIDEFS
WEZITHI HETH LY, ZOHETIE, RIGERIE
G, LD EVIEE LR - 2o -, X% < oWgm
B, LW KRELTM) AL ADOFHEITEEE &
D, ZORKRE, LyiwT2ar T A MEHE, ZE/5EGE
Ol E, SNOMFES L OMEEIC L % T A F OEHATT§E
AW, o T, FFHEEICH L T—RIEFICHER 2R
ThHoHPIZBbhE, L L, FSEFEIIMEL SFFEMEIFIE
BlZB VT, CSEEEL D LEFOBIFES LONSEL L)
RIEFALTBYWD | R LTI, B, S 1908
BERFEIRS1OD X 5 ICFSEHEACSERIZ L o T2 Z 1
TERVODPIRTH B, DL BFSEEDKEEHY 72
Mo b, BEESEEE L Otrade-offlz & 1, KR4 AT25RH
Wi{% % CSE#ET % { FSEEIZ X » THTW A ka4 Ol
REGOTEHALNS.

IO LS H, Gk, —fOMRZEE T 4 echo-planar im-
aging (LLFEPI) EEAERWHE & 72 - 72, EPIEEIIMansfield 12
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EVI9TTEICRR SNIBETH 2705, B EFHS
SHEE & SR DERIES O ) B2 R S, fERIIRFZE
FHOMRERE T LIMFEHTE o7z, DK, FSEE
@ & 9 12180° refocusing pulse & BEBIENINT 5 D Tld 7% {,
fAH T > T — R OMERIREY % f R ) ) B s 2
& C—[E|DRE SV ZADFHED A TTRTHF— & 2l
TLI ) BEEREETH DY, B EEL 2> b
T A MREER AT A 0BRSS Ty
b, FAIARGH LT, EPHEDNIERIMERZS O T2 0 {5 |
BWTCSEEB L UFSEEDHT 2 KM EH, bl
EMbDLILNTELNE )RR L, BHRFIHOTE
PElzDWTEEL .

XMERETE

HHRIX19964F 4 HA 519974 4 A £ TOMMIZ Y HEfET
MRIZ #f§ S WNFRER 2 A3 52288, 470W% (Mg W
DFEEL, FRIZLSE D01 WL, ERICL B0 TIHE,
MRI, CT, =I—, MEEELEDEF Y FIIED A K
N7zb DIYHE) T, BEONRIL 9~81i, F3559.75,
B9 A, wHIBA, WEDOWIRIL, FHIEE, &2
PERFIES 1818, FFAANEREHE 1 18, FFmEnE s @, 22
i, 4 XIEEkE10~110mm, F326.6mm (SD = 21.6)
Thb, LBRLTIERIF—ZWMEDLDIE—BE
2o & 4Rl E L7,

i L 7-MRZE{E |GEH 2 Signa Horizon 1.5TT, 4fi5
f& 24 )V & L Tphased array torso coil # il L, H{LAEN®
BRI R EONEME TELIZT LT A2 41
ML Dt & LB Tl L7z, Hfg L 72 imifgid,
FSPGR (fast spoiled gradient recalled acquisition in the steady
state) {12 & B iER AT AL 1 T TSR W (%, EPI: & FSE
HAZ X AT (E, B X °Gd-DTPAIZ & % 45fiFdynamic
study T, ERORAERMIZ40~505THY), ZD) BT
IR OB H T 7.

EPIIZI390°RF/ V)L A & 180°RF/ SV A % ElIfiIY % spin echo
EI 290" LUF OREZ SV A 2 EIfII9 % gradient echo® & 572 %
B, MHEEBRELVRBILRT—F 77 7 F A5, Mk
MWEREH LR, M7 —F 772 FdAhnw0i, Kif
FEiZidspin echoffl % v 7z, 72, —[EHIORF/SLAIZL S
JHEED Ix T RITHHE (2B §RTD T~ ¥ %43 Bsingle-
shot EPI'™(Z & % _EREERORIEDA AEAHhE STz
A%, AEFFETIZ, HHORF/ VA L B 2TV g%
W DRDE S Ay MZ4rE] L TAT ) multishot EPIY % 47
L7z, 20OHHIZ, BIRICEL>T3HDET Y F(4TT
4T o 7zsingle-shot EP1 &, multishot EPI & O FilE1Z 52T,
single shot TIIHRIEHE L IER 12 H AT A multishot | 2 1
LAT9TH Y, BEEE TS MICFSEEIZE > TWh &
Il SFz7285TH S (Fig.1). multishot EP1E L Tld, EPI
ldshot# 2% { 5T LMED VDT ARLRYLET —F 7 7 2
bk ASEREIE S AL 520 O T A5 1k FT B 2 SRAERE R N TR D

shot¥L T %8 shots? & @ (Ll Fbreath-hold EPI; bhEPI) &,
CHEPRE T T, WEDOVTALRLET —F7 7 7 5T
XL B S NS shog & BEIE B E AL, 2ol
[FIAIFSE & 1) & 22 R W HRIEIF T3 5 16 shots EPT(LLTF
breathing EPI: bEPI) & % %31 L 7z, FSE(ZARNGHIHI 2 L &
WP [FHIFSE (LA Frespiratory-triggered FSE: rESE) , fI&H
) & L 220 [FHESE (LA F fat-suppressed FSE: fFSE), fiig
H4H] 2 U 2 I 42 1 F FSE (BL T breath-hold FSE:
bhFSE) 2§58 L 7=, #if£/35 A — %1%, bhEPIT idshot
number/TR/TE/NEX/matrix size & Butts 52 O % £ 2
L 8/2000msec/66msec/1/256 x 128, L, bEPITIL16/
2000msec/66msec/4/256 x 128, rFSE, fFSETIL, echo train
length/TR/TE/NEX/matrix size % 8/1 ~3 respiratory cycles/
80msec/3/256 x 192, bhFSETI332/4000msec/100msec/1/256
x192& L7z, field of view (LLFFOV) ldrectangular FOV %
{iJ§ LEPI £ bFSE, fFSETI£320 x 240mm, bhFSETIZ
320~360 x 160~240mm & Lz, F7-, EPIiE, FSEi:&
IZATA A, 274 XMW, 2753 r Figd, #heEh
8mm, 2mm, *62.5kHzIZ#t— L, K7 —F7 7 27 b 2§
WY % 720 ZFOVD L FIZEA DL Z % EIN L flow compen-
sation# fitHI L 7=, HR(Z:R1, bhEPLIZI8ES, bEPIIZ 2 4+
10%%, rFSElZ 2 43155 ~4 435580, fFSElL 2 43156 ~5 4
9 #5, BhFSEIZ24HTH -7, TNh6 2 HFHOEPIEIZ L 5
T25@ 0 (% & 3 FEBIOFSER:C X A T20R A0 W (% & # Mk
L, EPIF-LTH B E 1T 7:, WBIEE X, E#EOS/N,
T & & OC/N, B KEINRA S oM 7 —F7 7 7 + @
FEEE, WIS & 2 T— A PORET, EPIFE-LTIZ—H2W:
WefE 1l L TWVa 72O X 27— 2 h@dvb Y 12
NAADHALET —F7 77 FOBREZ LIEB & L7,
[E#DS/N, C/NIZ,

S/N = NEFEDF 558/ / 4 X DR (R =

C/N = (HESEDE 5 58IE - 15588 ) /

/A4 KO

ELTHRME L, ORI (L Fregion of interest:
RO D & ) ik, BEMIH LTI TEBMY AKELEZY—
7 Ly ATR—HRLICE Y, NEEIEICH-> TWwa & Eb
NBIER 2 LTI AFEEBFIIROIE £ B X H 12 L7z, BRI
HTHRONITEALRYMELEE RV E I ICE S EED
5 AFOFHERAL, /4 XIS LTI, YV ey
O— FHMTHLIFORGIZTELRY kXL L DEEDS
# O %R L 72, bhFSEIZBWT, WFATHB L UHH
LIROIZ &M BZEMD R NS ODH 72085, 0 L) ki
IZIZROIZHFAMINC & 6 E5 2 hd o7z, 29 LTHGR
7:S/N, C/NIZ2WTEPIDFESEIZH ¥ 2 W& fiH L T —Ff
FFaME kT > 72

T—F7 77 MI2WTIX, HEFT &2 2 ZOHEHR
FHED GO L, EPIZSFSEL YIS D ICREETH LA %
1 5, EPIDRRRETHLY AT 2 5, [A%% 3 4, FSE
AEPLL V) R e 5 % 4 15, FSED Ml (ZBEE 7
Wt s mE LERFSREL Tz, F72, EPIAL®

HASEER &6 558 % 453 %
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Fig.1 Single shot and multishot echo-planar images in a 30-year-old volunteer
A)Single shot, one NEX, 128 X 128 matrix, breath hold, scan time four seconds
B)Single shot, one NEX, 128 X 128 matrix, without breath-hold, scan time four seconds
C)Eight shots, one NEX, 256 X 128 matrix, breath-hold, scan time 18 secends
D) 16 shots, four NEX, 256 X 128 matrix, without breath-hold, scan time two minutes and ten seconds
Although single-shot EPIs provide relatively good image quality despite their very short scan times, multishot EPls demonstrate better

image quality than single-shot EPlIs.

I B TIIbEPIATHbhEPI & ) B S BN A 6% |
N, bEPIAR RN L M6 % 2 1, [% % 3 &, bhEPID
TR EN LY A% 4 55, bhEPIAH S0 IEN L& %
508 LT ERFEMELITo72. WHZEDS/N, C/NIZH

LT, 4a71EETOREREIcBIT 256 L, WEZ TN

MR, IEARBUERFRESE, PR & IR (P aE,
FFILENE) & 158U L TR fTo 72, &b, BIY
A, EAYEE ﬂl’ & bplE<0.05EMATFENEEED ) & L.

= =R

(A) EAYEH : BEEFZDS/N, C/NDLEE: (Table 1)
a. bhEPI & FSE & @]tk
(i) 2= 123507 5 JL#Z | bhEPIASFSE & bhFSE L 1 S/N &

FHE104E2 H 25 H

\C!N IZBWTHEIIEWEZ R LD, FSEEDORMICIIEE

o,

n) FEEVENER (2431 B FLEL | bhEPIATFSE & bhFSE X 1)
S/N, CINIZBWTHBIZEWMEZ R LS, fFSEE DRI
FEEZET RO Lo,

(iii) IEFCEVERESE 12 3517 5 His © bhEPIAYFSE X V) S/NIZ
BOWTHEIIHWMERR LD, fFSEMS/N, C/NIZbhEPI
L AHEEICEVEEZRL.

b. bEPI&FSE & @G

(i) R 2 BT 2 LB . bEPIAYESE £ bhFSE £ ) S/N &
CINTHEIZEWER R LA, fESEE OMIZIIHFEAET R
Doz,

(ii) FeEMENER | 2 3317 5 Hol - bEPIASFSE £ bhFSE & V) S/
NECNIZBWTHEISEWEZ R L72AY, FSEL ORIZIX
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Table 1 Quantitative assessment of SNR and CNR of EP| and FSE T2-weighted images

Ratio to rFSE Ratio to fFSE Ratio to bhFSE

SNR CNR SNR CNR SNR CNR
Mean + SD in the 2.09 2.76 .90 1.03 1.71 1.92
all lesions +1.87" +3.15° +.53 +1.24 + .95 +1.81°
Mean £ SD in the 2.50 3.70 1.07 1.37 2.07 2.58
solid lesions +220° +3.59 +.56 +1.40 +.90" +1.89"
Mean = SD in the 1.36 1.11 .54 .34 1.04 e
nonsolid lesions +.61" + .81 +.18" + 177 + .64 +.76

bEPI

Ratio to rFSE Ratio to fFSE Ratio to bhFSE Ratio to bhEPI

SNR CNR SNR CNR SNFR CNR SNR CNR
Mean = SD in the 2.28 2.82 1.42 1.18 1.98 217 1.17 1.34
all lesions +1.90° +2.67° +3.04 +1.35 +1.08" +1.84" +.35# +.77%
Mean + SD in the 2.69 3.64 1.83 1.53 2.44 2.88 1.18 1.29
solid lesions +2.20 +2.98" +3.67 +1.53 +.97° +1.88" + .35# +.72%
Mean + SD in the 1.56 1.38 .61 46 1.14 .86 1.14 1.43
nonsolid lesions +.84° +.97 +.27" +.27" +.72 +.72 +.36 + .86

SNR: signal-to-noise ratio, CNR: contrast-to-noise ratio, EPI: echo-planar imaging, bhEPI: breath-hold EPI, bEPI: breathing EPI,
FSE: fast spin echo, rFSE: respiratory-triggered FSE, fFSE: fat-suppressed FSE, bhFSE: breath-hold FSE, SD: standard deviation,
*: EPL is significantly superior to FSE, *#*: FSE is significantly superior to EPI, #: bEPI is significantly superior to bhEPL

BEREEERBD RN oT.

(iii) FEFEEMERERG 2 517 A Ll © bEPIASTFSE & D S/NIZ 3
WTHEICEWEZ R L7225, fFSEMS/N, C/NIZbEPIL 1)
BEIZEWMERRL.

c. bhEPI&bEPI & @b

() &MERIZBVT A8 S/N, C/NIZBVTbEPIDHAH
BEiomEEZRLL.

(ii) FEFEVERERG 12 BT 5 H#K . S/N, C/NIZB\WTbEPID
HPBEBIEWELR L.

(iii) FEFCEMENERE 2 BT 5 HEE © SN, CINWTRLTEE
MICAEELZROEho Tz,

(B)EAVFHE : 7—F 7 7 7 FOIRE D LE$ (Table 2)
(1) BEEKBIIR A5 OMFTE T —F 7 7 2 b OILE D g
a. bhEPI&FSE & Mg

2 TOFSEIZB W TCbhEPIDBHE L W LAEIZRETH -
7z,

b. bEPI&FESE & O g

rFSE L fFSEIZ BV THEPIDHA L ) b FEICRETH -
7243, BhFSE& DB TIHE B Zd L h o7,

c. bhEPI & bEPI & D H#5

bEPLIZ BT A6 D HHOhEPLIZ B B4 L ) b EIC
BETH- 7.

()R 5 oT— R b OFEED LB

bEPIASFSE & W EEIZBETH o775, fESE& 3G E=
RO Lo,

(3)EPIAILIZ BT B THILEAN T A DBALET —-F 7 7 7 b
DIEFED HEL

bEPIZ BT A D ADhEPLIZBIT 256 & 0  HEIC
BETH- 7.

LFeIZ/R L72EPI £ FSE & D LB O R 2 R LR
IR fEB & Fig 2 \ZHR 4 4. FEBII TSR % 1 5 B D £ %
MWHERATHL, BERICBEL T, BEFay oA
IEFSED AN TV A, ERBMATIEE - BvTli, EPIO
2 b7 A NDOHPEIIREDIRBMHES TH 5. KK
PHOMIET —F 7 7 7 MIbEPIEFSEIZIZIZE AR LR
FThEPI TR HNZ A, BWIOW I TIZIL% &% v, EPIF
T OB TIIDEPIOAH T > 7 A FERREATVS
75, IZIZFAHOEEADhEPI- BV THHLNT WS,

Z =

B4, R EOTEMFER EFEREDI VT
A M IAT43 R FSEENS & B T20 B (S EPTH:IC & A T254
HERPEBESBEDLZ L TELPEIPEFHME LTH
e %175 72, EPIZIdspin echo® X gradient echo® & %3
N, Fh-Fiilsingle shotik & multishotik: & 33 5 5%, AHf
ZEIZBWTH, EEOTARRLERT —F7 7 7 b HH)
BRENZTEBHRY BIFLREREH 572012, EPIOFT 5
EWER R L Db 1y M T A MGBRREE ML, spin
echo®, multishoti: & $RH LFSE#: & DL % 4T - 72,

HARER R #58% $35
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Table 2 Cualitative assessment of artifacts on EPI and FSE

No. of patients by score on bhEPI
1 2 3 4 5 p value
Aortic vascular
pulsation artifact
rFSE (N =22) 0 0 2 10 10 <.0001"
fFSE (N =21) 0 0 2 9 10 <.0001"
bhFSE (N=18) 0 0 2 9 7 <.0001"
No. of patients by score on bEPI
1 2 3 4 5 p value
Aortic vascular
pulsation artifact
rFSE (N =22) 0 16 4 2 0.0168°
fFSE (N=21) 0 15 4 2 0.0165"
bhFSE (N=19) 1 0 12 4 2 0.1376
bhEPI (N =21) 7 13 1 0 0 <.0001#
Respiratory ghost
rFSE (N =22) 3 11 6 0 0.0019™
fFSE (N=21) 0 2 11 0 0.0961
Susceptibility
artifact
bhEPI (N=21) 1 15 5 0 0 <.0001#

EPI: echo-planar imaging, bhEPI: breath-hold EPI, bEPI: breathing EPI, FSE: fast spin echo,
rFSE: respiratory-triggered FSE, fFSE: fat-suppressed FSE, bhFSE: breath-hold FSE,

1 = artifact markedly less on EPI than on FSE (on bEPI than on bhEPI),

2 = artifact slightly less on EPI than on FSE (on bEPI than on bhEPI),

3 = artifact equivalent on EPI and FSE (on bEPI and bhEP1),

4 = artifact slightly much on EPI than on FSE (on bEPI than on bhEPI),

5 = artifact markedly much on EPI than on FSE (on bEPI than on bhEPI),

*: FSE is significantly superior to EPI, **: EPI is significantly superior to FSE.

#: bEPI is significantly superior to bhEPL

BatORER, R & OFFEERERIZ B VTSN, Cf
NIXEPIOFAFSEICI L THEICEN S DIZH L, L
EOIFFREMNERE BV TIIFSENENTB Y, FeEMIER
B A5E LIERERERICB 254 L TESSRE
AT ENTRE NI, FEEMERIER BT HEPIO BAT 72 iE5-
fFa >y b7 A MZonwTidE4 Of R & OISR S
N BAR0224 - EPIASFSEIZ ML L THEIEN A DI, FSE
TId 1 [ DY 5 LEEH O 122 %180 refocusing pulse
ZHIINS 27202 EOEKRG T2 GUHEMEM
#|Zmagnetization transfer effect (LL FMT%hE | MT & i3,
ERDTIEE L72KD 70 b 2 IZRE/SVA Z RS L T
MaEs L, BEHFAET S HBAO 7O b 22825
BT LTHEY) DM IERETAIMET T 520123
LT, EPIOHEIZIEZ D180 refocusing pulse DEINA
CMTHEMRZIZEA LRI R ThiLEZ LN, JEL
FEMRER 2B CHER-IF T > b F A FHFSED i h N7z
DX, L EDOIEFEEMERIC BV TIERG TR
7z, BERICH CMTRIRDYEE S, ERGFEE L&D

TR 10225 H

R BRAFSE 0 LTS MTEE R A 25T A% UIE
D P TR R AEVVLEDTHEEFEZ LR
e,

A RIFSED 1 A>T b JRRHIIH] 7SV X % BN L 22\ rFSE®?
bhFSEIZ B\ CIEFEMENERE 12 BT 5 CINHEPID Fi h3E -
7203, BRRGEI SOV A & EN L A2fFSEIZ B\ T, OFSE
ERBRICMTRI R Z 2V HESE TR S Tw s Th
L2 b5 TEPIE RIS TH -7, T2HRAMZRIZBITS
FREFNEI ORIz DWTIX, Lub® DCSERETOMETH
JEREDS/N, CNZMESELEEEH), FORAIE LT
HEBEDPENG 2 & OWFHRYET —F 7 7 7 AR S/ 4 X
HHEAT B Z EHTRENT WA, F72, FSEE: TORFMAEHE
12449 % Soyer 527 OMETTIER 1L ) O/NHTH) LF 2 & ik
ENTwA. 4 ®, FSEIZBWTIITEEMEZIIBITS
S/N, C/NASEPIO 538 - 72 AFFSEIZ B\ TIXEPL & W& T
BHolzE VRIS Lu b2 R Soyer 527 DGR & [EERIZAETH
Iz X W ER» SO T —F 7 7 7 FAIFI S £ ZhE
WAL, fFSEDJTATFSEL D HS/N, CINDSERTAHDE
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Fig. 2 A 55-year-old female with multiple cysts and hepatic metastatic tumors (pancreatic cancer)
A)Respiratory-triggered fast spin-echo T2-weighted image without fat-suppression: rFSE
B) Respiratory-triggered fast spin-echo T2-weighted image with fat-suppression: fFSE
C)Breath-hold fast spin-echo T2-weighted image without fat-suppression: bhFSE
D)Breath-hold echo-planar T2-weighted image: bhEPI
E)Echo-planar T2-weighted image without breath-hold: bEPI
In evaluating the cysts (long arrows), tumor-to-liver contrast is clearer on FSE images, than on EPI images. However, in evaluating the
metastatic lesions (short arrows), tumor-to-liver contrast is better on EPI images than on FSE images. Although subtle aortic vascular
pulsation artifact (arrow head)is seen on bhEPI, bhEPI provides an image quality comparable to bEPI.

6 HAEERSE #5845 35
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Fx btz iz, TR X 0 BRI 5 2 REGO
FEBESVETLAZLL ZOKREO—HTHA ) Lt
gansz. BIBIRIEPENE, FRIEROT2RMEZIZB W T
HRHLFETHY, EPITIEMVLSES 7 T —=F 772 F
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—F 777 FRMHLEOR) & X B BEENE»S DT —
F7 7 7 M s, o IR OIS S A5 S o
Wife X 720, EPIOHHAYFSE & V) L/ WA 5 /- %
e BER (MTERLA D) TH H LEZ LI,

—f%IZEPLIAS/NAYE W E v B A58 29 KIF7E Tl
multishot Cd 5 72O HHLERT —F 7 7 7 M HERR S 1,
JARHLR L B RIFESNDELNIEEEE R
&M, bhEPITIIIEIIE 5 ORI 721 Th (IPRAZ LI X D)
JEREDFE 2T EHWERENSDT—F 777 M)
HTBZE LAY, bEPITIE 4 [ &) % L O RED
IR RSNDENRH EE L bNnTz. B, JEE
PERERE 12 B\ TFESETEATEPT & 1) & WP SN2 JHIA & L
T, MTEIELAMC, FSETIZEPIZIL L TTR, TEASL b1
B ET2RMOBEVLOFL DRI/ Z L bR
R A (AR

KBRS DM T —F 7 7 7+, I L 5 IEEED
T—F7 77 FORIEETIZ, FAIEIEHS PICFSEELD A
BETHoh, EPICBWTT —F 7 7 7 FHSR{ B
ErdklLizboidioohidho/z. THIEIFOVO LTI
faf SOV AEZEIN L 72 2 & & flow compensation % - F L 72
L ARG £ e A 7 VBhEPHIZ BW T S HRNSER L
Tl Thr)bEZON. BEEBEILLOT— X PO
TUFSEIZ I LT L ABEPIAMEN TW2AS, Ziuddeil
L7 BEIHsRIc L2 neEZONL. ThoDT —
F7 7 7 MIBWT bmultishot EPHEFERIIZEIED v
DTHoT:.

EPI LD KBTI, S/N, C/NIZBWTIZbEPIAS <
7275, ZAUIBEPHZ BV THRIZINA 2 BT - TV 5 72
DIERESS LA L /A AL EN 06 THb LE
A, KR, SOMKET—F772 b, HILEDOT—F
7 72 MZ2WTHbEPIABhEPLL ) N TWzA, Tl
KEMRD S DMK T —F 7 7 7 MIEHOMERBUZ L b
s, WkBO 7T —F 7 7 2 MIEPLZBWT D
shot#t & L TV A 72D ICHERT —F 7 7 7 b2 &
FAN AR5 SSF (W AR

RACHFIERG 2 B T25RFHIEIIFSEDEPIA £ H & % il
FTREMZOWTHET S, Table IR THERD,S, JEFE
FEPERERG 20 L TIXFFSER #IN T 52 _ETH5H I LIZHL
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