3 {RJC time—of-flight MR 7> ¥4 757 4 —IZ BT 5
TR, B G 2 B D2

e

FEB IR BRI BB R

T Coic

MRIDIGHELTMR 7 ¥4 757 4 —
(MRA) 2D AMIE RSN TW 5, BE)
TAHMBDESREICEES ZHELE LTI,
TRAZISE, , TWHEZIE, , T phase shift
effect; DH2ZEVELHONTREHI~0 F
AR & rephase OFIRNPK &, FRHZIR L
dephase DRIRIVNZ {22 KO whRE L, ME
(M) ZEESCHEH L CmESREES DR
time-of-flight MRA (TOF-MRA) T &%
DN By IFEIW Lo T 2DFT-TOF-MRA &
3BDFT-TOF-MRA IZ3 1 2N TE 3,
WMAZIHRICBEEL T 2DFT B TORE DB E D
FIEFEA R ENTWE08~10  oDFT B THEE
[ % R IR L 72355 & 3RO A 7 A4 A3
ARIRIZ & > TIEREF IR 225, BOH
TIRMAZIRSET L CMER D D BESI
%57\, Edelman ef al*Vi, 3DFT kD
wTh, 2DFTHEOGEEMTB Y, ELis
TRIMAE» 6B ENEFEFIHET Lz LT
Wi, LaL, BMECELTERIRESLOD
BRIGEB TRAZNR ORISR < RIZ T HE
THETH 2. S0, HEEHO S b EBRICHE
HIHEEICERELEDLN S TR, flip angle

(FA) EIMBOTWREDBEMEZHS T 2 HEY
T, BRSNS EZER2ERL, ThoD
ZH s 3DFT L COREHEICE 2 2 E 2R
AR OFfRICE R U TRRET L 72,

MR & ik

ERL7-3EE 13, Magnetom H 15 (Siemens
t, #ESERE 1.5T) Ths, MEDER L
LT 6 mOE L E = — )V ORIE 2 HE L7,
HHE L, 2726 E ML TIRESMICRAT
5L DIWCRRE L, WAL TIRERIRIC MR %
BOWEHEETT 2L CRE L. #E 1T MR
ZEOIRADOEDR @B L TEHEEL, 7K
EARIC X 2 EFEREBRRL 72, SR E L TkE
K B ANMEE ORI I RRE L [RIRF I iR
L7z (Fig.l). 7k#EA® T EIZMED T ELD
RO THEREH OB 2 IR EED & O [E1E
PHEL Y, WMAZIROFRHGER I AKLDOSE
IV vk EEZONE, ZOZEE, T
AR DIERIHER L B  EBICIFERE £ & 2
7z.

F RN, HEPEOEBETE % 340 ml/
min IZEE L, TR=20, 30, 40, 60 ms DZFh
FNOHEIWTDWTFA=10, 20, 30 E D 3
DFT ¥ ® MRA % #g52 L 7z, TR=30, 40 ms

% —7 — F magnetic resonance imaging, angiography, image contrast
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> point 3
> point 2

Dpoint 1

DOHBEE FA=40 EIZ O W T b RE L7z, ME
NOREIREREOHIZRICHEL, HRNORE
BELSNTWSE ZEEHER L2, ZDHE DT
B 2 8 OWERE CEl> TE S 2 R
X 20 em/s 125 5.

#RE1x MRA @ 3DFT-FISP 2 AW T{T->
72, 2 OWERYITIEE & O— RS I T 5
ALFEHRHIE (velocity-compensation) #3ff & 1
Twb, #EIE body coil ZHWTHIITL,
E 32 mm% 16 5-F, k& 400mm, ~ Vv
7 213128 X256 DfZ CEE Lz, TE X7 ms
KEESH TV, BoN/ZE&RIZ maximum
intensity projection ¥E¥% W CHEMBHK L, 7
VEFBRELTERLT.

Bonil7 v ¥ A&, BREEEA~OMEOD
BASE, 22 &9, 10mEOD 3 HARJEIZ,

> point 4

Field of View

Fig.1. Flow phantom. a : The tube was
drawn into the MR room through the
hole in the wall. Stationary flowing
water was drained from the faucet. b :
Straight 6mm tube is positioned adjacent
to the control stationary water. Signal
intensities of the flowing water were
measured at a distance of 10cm.

point 1, 2, 3, 4 (LA'F, EwxH1, 2,
3, 4) LT, TNZFTNDOETORKESTH
EEflEL, TR, FAOEMIZHES, FHTO
fEEmERER L7z, & 61T, Bk L | iko
BFEEEL /A ADESHEXHEEL, KRR T
E # & 1 % signal difference to noise ratio
(SD/N) 2~19%258E L, TR, FA O&fLICfE
SHIEANDZNTIOETO SD/N = L7z,

SD/N= (So-Scont) /Snoise

So I MR (B W) DfEEEE
Scont : X (Fr1E L 72¥4E) DESHE
Snoise : / A4 X DIEETRE
ZIT, /A4 RDEFEEIIARRETNE N L
EZ 5N BEROESTHEL 721,
Wiz, HIEPEB O = NS &, AR TE

199147 H 1 ¥ 19914E 8 A 9 HEGET

AIRIGSRSGE T602 FHEH_ERXFFERTEL/NE DA IRIEATA66 FEFIERIRFRNREFEE BfF #
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3RTC time-of-fight MR 7 > ¥4 7' 5 7 4 — 2B % ik, WEEHOFE

340, 680, 1020, 1360 ml/min DIYERFE 2 #eS
Uiz, ERHEOWEE CEl> THONDF
BT ICHE T 5 & 2 E TR 20, 40,
60, 80cm/s 2’25, ZNETHOWMBIIHL T,
TR % 30, 40ms, FA % 10, 20, 30, 40 iz
Ziha ¥ FEE L FED 3SDFT-TOF-MRA %
Tl Bohl7 V¥4 B2 OFBROZET
DESHEZHIEL, SD/N 25E L THED
ZCHES & ETOD SD/N 0Zft, FA OFE
WD WTHRET L 72,

SEHgFE DS 20 em/s T, TR, FA 2Z(hs+
rHECREsNEEEES L USD/N %
Table 1 1277,

Fl—® FA TH#$ 2% &, TR 2EEET 212
o> THIENH D Z D E TOEERED
WL 7z, MEOFIE L B EDES L /4 X
DEED TR DIERE L &b izsEmLz, 22T,
FNZFNDOETHSD/N 23k 5 &, TR DIE
RIZ L b SD/N bEEHE L IZIZFEBR DR
ImgER» sz, Fle LT, FA»30 EDEE
® TR :{E5#E, TR & SD/N OfFE % Z#

. = Zh Fig.2a, 2 bRy,
II:WEEL FA OFE
I : TR D% TR %30 ms T, V¥l & FA 223 &
Table 1. Influence of TR and flip angle on signal intesities of each point
and calculated signal-difference-to-noise ratio (SD/N).
Average flow rate was constant to 20 cm/s.
TE=7 ms. FA : flip angle. BG : background. Cont : control.
pl : pointl. p2 : point2. p3 : point3. p4 : point4
signal intensity SD/N
TR FA BG Cont pl p2 p3 pd pl p2 p3 p4
20 10 15 115 168 165 185 150 3.53 3.33 4.67 2.33
20 20 16 117 245 161 149 116 8.00 2.75 2.00 -0.06
20 30 14 110 240 102 84 71 9.29 -0.57 -1.86 -2.79
30 10 17 131 164 179 202 183 1.94 2.82 4.18 3.06
30 20 15 145 274 218 213 168 8.60 4.87 4.53 1.53
30 30 14 145 314 169 130 117 12.07 1.71 -1.07 -2.00
30 40 15 133 280 113 90 85 9.80 -1.33 -2.87 -3.20
40 10 15 142 159 185 214 197 1.13 2.87 4.80 3.67
40 20 12 163 287 258 255 210 10.33 7.92 7.67 3.92
40 30 12 164 351 227 193 153 15.58 5.25 2.42 -0.92
40 40 12 152 340 156 128 108 15.67 0.33 -2.00 -3.67
60 10 19 165 167 202 238 212 0.11 1.95 3.84 2.47
60 20 17 186 310 295 314 267 7.29 6.41 7.53 4.76
60 30 19 182 389 297 270 213 10.89 6.05 4.63 1.63

355



H R

1AGE B S nIfEE5E & SD/N % Table 2
alemd. 72, TR 40ms OHBEDFHER%E
Table 2 b 2R,
1) WAmS (1) TOZEL
Fig.3 i 1 ToOH#ESL L U FA &£ SD/N D
BFEERY., AURECHKT 2 &1 T,
FA 2353 % & SD/N 238003 2 EMiC H -
7z, L L, FisEsS 20 cm/s TFA D30 0o
40 B HEMML 72 & %13 SD/N OE TS558 o1
fo. —7, AU FA THET % &, FEOEM
IZfEV SD/N 23 L7z,
2) WiEE FA OFE
BHEIEVWEEIR/NS R FATEA L5 58

F11&5%5 (1991)

4 ¥ SD/N RIEH TR ERZMIER k>
72h8, K&/ FA TRIALTO SD/N iEEw»
DSRERIZ HE T I - T A 2 SD/N DE T 23R
Hoh, FEEETO SD/N BEBITRS ZEdH-o
72, —77, WEBSHWEE /NS 2 FA TR
1 ThSD/N 2MEL, ZDF £EEE T SD/N
PME L R tzhs, K& FA Tl 1 To SD/
N EEL, 7, FEEHICEDDIHE->TRD S
N3 SD/N DK T 138 % T SD/N (3 <
ez, e LT, TR=40ms T, FA 2%
iz 20&ATOD SD/N OFfbE, ¥
PR 20 cm/s D& % Fig.d a2, “FHIHRE 60
cm/s D& % Fig. 4b R, FE»nA TN

Fig.2. Influence of TR. a
a 400 N : Longer TR gave the
. e higher signal intensities at
+. ~.. . .
- 300 - we ) every depth of imaging
crg' . TR~ volume. b : Although the
~ - T . . .
=B 200 S . A signal intensity of the con-
é e +e _ . trol water was higher with
[} \\\ """""" (R S v
a 100 X T + longer TR, SD/N were
é' B N still higher with longer
TR. FA=30 deg. Flow rate=
4] = T T 20cm/
point 1 point 2 point 3 poi:\t 4 cn/s
0O TR=20 + TR=30 % TR=40 A TR=6Q
b 16 3
144
I B
T B
g \ _%\ \l g
% ) N T
. N TBe—e
o o N S 2,
B N e
2 \ + @ il ~A
0 S g
] —— e o
2 BT +
—a
-4 =T T T T
point 1 point 2 point 3 point 4

O TR=20 + TR=30
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3 It time-of-fight MR 7 ¥ ¥4 7' 7 7 4 — 2 B 2 WH, WEEROHE

D OBETTAGERIAT < 12EN T SD/N 2M&
TFal R LTRS,

= £

MRA TH SN 5 REOHS TOMIDES
&, EONEE LETIAR, WAEOTH, Wik
FAEOEBORED T.E, T.MEL T."HE, #H&
R5, WEEH (TR, TE, FA, 274 2,
WE A% EVEMCEETLEEZS
nORO, ERENCETHET 2 C  RNETH 2.
2T, SEIE NS OREEHD S BRED
e LEE L Bpohd TR, FA LIMFOFED
BfREB S 2T 5 HNT, WEsin 582

BRI ZEEL, ZhoOEHH 3DFT #EToE
BMEICS 2 2 BEPRAROFRICER L
THRET L 72,

TR ZIERT 21206 > TERDE S TOESHH
BRI, 2508, TR QRIS TH
IEL 7B OEEEE ML 72, MEHREHR
ELTEEIELYE IR LD vEInT,
LIAEDBEEETHEOND ZEDBRVEGREE
Z6N50DT, MREDFEFOEK S/N OB
BRI ANtz SD/N ZEHE L THRETORGR E
L7z, SD/N 2 IEBDO5E 138 < AL FRIEL
PREL DV EESCRS I 2R, MEE
B LTERE>T-ZERRLTWS, Z0K
WCEFK L7 SD/N 25873 % &, TR OERIZ

Table 2. Influence of average flow rate and flip angle on signal intensities of each point
and calculated signal-difference-to-noise ratio (SD/N).

a. TR was constant to 30ms. TE = 7ms. flow : flow rate in cm/s

b. TR was constant to 40ms. TE = 7ms. flow : flow rate in cm/s

signal intensity SD/N

TR FA flow BG Cont pl p2 p3 pd pl p2 p3 pd

signal intensity SD/N

T

=

FA flow BG Cont pl p2 p3 pd pl p2 p3 pd

30 10 20 17 131 164 179 202 183 1.94 2.82 4.18 3.06
30 20 20 15 145 274 218 213 168 8.60 4.87 4.53 1.53
30 30 20 14 145 314 169 130 117 12.07 1.71 -1.07 -2.00
30 40 20 15 133 280 113 90 85 9.80 -1.33 -2.87 -3.20
30 10 40 20 134 126 156 180 170 -0.40 1.10 2.30 1.80
30 20 40 23 146 241 230 240 201 4.13 3.65 4.09 2.39
30 30 40 21 144 306 238 190 148 7.71 4.48 2.19 0.19
30 40 40 22 133 343 177 135 93 9.55 2.00 0.09 -1.82

30 10 60 24 139 123 131 169 162 -0.67 -0.33 1.25 0.96
30 20 60 26 152 223 231 241 208 2.73 3.04 3.42 2.15
30 30 60 27 150 297 264 224 167 5.44 4.22 2.74 0.63
30 40 60 26 139 334 229 155 115 7.50 3.46 0.62 -0.92
30 10 80 32 142 98 132 154 132 -1.38 -0.31 0.38 -0.31
30 20 80 26 151 184 199 234 207 1.27 1.85 3.19 2.15
30 30 80 25 148 261 238 223 177 4.52 3.60 3.00 1.16
30 40 80 24 139 302 249 187 125 6.79 4.58 2.00 -0.58

40 10 20 15 142 159 185 214 197 1.13 2.87 4.80 3.67
40 20 20 12 163 287 258 255 210 10.33 7.92 7.67 3.92
40 30 20 12 164 351 227 193 153 15.58 5.256 2.42 -0.92
40 40 20 12 152 340 156 128 108 15.67 0.33 -2.00 -3.67
40 10 40 17 147 135 155 201 185 -0.71 0.47 3.18 2.24
40 20 40 16 166 255 254 278 236 5.56 5.50 7.00 4.38
40 30 40 15 164 352 279 259 192 12.53

-
=)
J

6.33 1.87
40 40 40 16 151 393 243 190 137 15.13 5.76 2.44 -0.88
40 10 60 18 146 119 133 167 165 -1.50 -0.72 1.17 1.06
40 20 60 19 169 211 224 261 231 2.21 2.89 4.84 3.26
40 30 60 19 166 294 273 270 214 6.74 5.63 5.47 2.53
40 40 60 18 152 366 271 237 155 11.89 6.61 4.72 0.17
40 10 80 16 145 95 116 145 138 -3.13 -1.81 0.00 -0.44
40 20 80 19 169 186 208 245 205 0.89 2.05 4.00 1.89
40 30 80 18 166 269 259 282 216 5.72 5.17 6.44 2.78
40 40 80 17 151 327 276 254 194 10.35 7.35 6.06 2.53
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o T, BEIT 2% AD SD/N N5 2 &
Do, BIELIEOSE, TR 2ERT S
CHEERIOEIENE D, o 2ESMEN
B2zl Menctns, —%5, BH
T LA TIRFEROMHEMEIEDORE L, TR D
R X 2 TWABIEOEIEE L TESHE
DEMBEoNG LEZz6NS, #2T, TROD
FER TIEIRAZIR OIENES 51 X 255 EE D
oS SD/N e LTEsnzeEz o0
3, Wz, MEEFLELTSD/N 2 ks F
27:0IIE TR ZEETIERE W L35 72,
L5, TR ORI L 2HAZEOBEIM 13
[R5, 7z, TR OIERIREREOER %

16

F11#% 55 (1991)

BIRLTWAD TR COME2E 2 -84 TR
DIERIWIBEN D 2 & 2 7.

FA OFEITMA SR EBEEBO I T TEZT:
TSR Binotz, WASICBITS FA L SD/
N ORI, FARZKE WA SD/N 23k &
oz, E£7z, TS 20 cm/s T FA #3830 B
5 40 BIHEIMU 7z £ 13 SD/N OE T &
Nz, BILL B 084, Tkach et al'”D
3DFT #:CTOMEEDOESHE DB T 5
BEICIE, FA=0EDRIESHEIZ0TH
D, FAODOHEMZE D RWESHELBIL,
40~50 ECEEMENRARICZD, B FA D
Moy, E5EELETLZEREL T

'Fig.3. Changes of SD/N
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a 14 at the entering point to the
12 o -N imaging volume. a : TR=
1o} T T 30ms. b : TR=40ms. With
R
S R )
€ - s - higher FA, SD/N of the
wn . P BT 1 . .
& - e owing water increased.
o 5] // . L fl t d
E 4 s :: T With higher flow rate, SD/
o . "'_'_‘._»ﬁ"" N of the flowing water
o et e
. - decreased.
T 20 ' '
2 . S 40
flip angle
O 20 cv/s + 40 cn/s < 60 cn/s & 80 om/s
b ———
14 T
. // R
- ‘——/ >
10 el L Py
yd =T
£ : L
i . 7 o
o &1 e + e aT
E 49 -~ LT
e R
I S
IR
Y -
57
-4 T T T T
10 0 30 4
flip angle
O 20 cn/s + 40 cm/s & 60 cu/s b 80 cm/s



3 YRIT time-of-fight MR 7 > ¥4 75 7 4 — 2 B B ik, WEEHROFE

%. Unger et al®®® 2DFT kT ORIz B3
LRETCHRAEOEFEERL, 30 BETESEE
MERICK > I BT WS, SEIOEBRTO
BAETOESHERL, #FIELIWEOSE &
EREIC FA OB & bW ES5RE bIEL,
FA=40 ERi CESEBESRRKICZ D, D
FA QBN ETEEE T L EZ o0
%, MABDOETIZFA Z2K&<{$5%k&SD/N
DIETHARICEZ -7z, MENDOESHEIC
BIL Tl¥, Marchal et al.'?i3 3DFT ETOH
HOKRETIE FA X 15 Eh 5 20 Eo5HEY 72 &
WwARTBY, Masaryk et al.?*® 3DFT ETO
NS - SFEEIIR O IRE QR HNICBE S 2 #E T

T FA=40 EZFHWT\Ww5%, Ruggieri et al'®
@ 3DFT % TO volunteers CTORMIME O HIZ
B 2 TR FA 2 RE LT 5 EWMAEMD
SEEIRY A 7 + > DESIEE LG 2o 7273,

FA 2315 282 % ERBTORBTBREMET
LB RTw3, 3DFT ETORABED
SD/N D& T idEEERNICERVRLE 2 o0
LIRS D RF 2OV A 2 AEDEERICE 2 T
BORLZDRRDZEISZEEZOND, £
2T, FARKEL T2 LHBD R GEROD
RF 7OV A THAADEIFNSEST < OT, [EUHERE
PIRAEDEITT 2854 FA IR EWADEEH
EMEL kol HiBHTE S, DlE2E D3

Fig.4. Changes of SD/N

1e

with flow rate and FA. TR

TS B
1o g =40ms. a : Flow rate=20cm/
1;.~ to, s. When flow rate was low,
o R . SD/N was almost same
%] . N . with low FA at each point.
% N xef e '//B——¥_—“‘~‘m SD/N rapidly decreased at
2 N\ hs deep point with high FA. b
hi
S _ > : Flow rate=80cm/s. When
27 A flow rate was high, SD/N
-4 —4 )
point 1 point 2 point & point 4 was low and negative num-
ber with low FA. SD/N
O FR=10 + FA=20 ¢ FA=30 & FR=40 was kept high with high
FA.
b 16
144
12-
I
-] T -
e .
I i
2 a4 R \\
2 + '
e
,—f’—_f‘g —]
o f—a——f
2 o
-4 T T T T
point 1 point 2 point & point 4

0 FA=10 + FR=20

o FR=30 & FRA=4D
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&, HBEA &% FA TR, SEMOME TI3E
v SD/N %183 Z EBTE 3, EATIE SD/
N 2MET 3T 20D7T, HHOIMEIIMDEGEIZ
BEEZ 5, —H, HBI/NS 7 FA T3,
UL TD SD/N HMEVASEAL T SD/N OETF
BHEVRRI 5 WOT, BEOMEHEALD
LaEEl3MNEOLEGOBEEHME Lz
EWCEMEEZ T,

AR DO T DR D A S LR TE
Z T30 Byn o Fe. TRAS TR O TR
DMEMS % & SD/N METF L7, MARTOE
SHEX 2 DFT 32 B 7eBEa0 1 720 ok
HOHEDFSBE LRKICEZ TLIWTH S
O, GEIOKBTHM L, WH 20, 40, 60,
80 cm/s TliZ Reynolds number Z%1 211 1200,
2400, 3600, 480027 Y, WK 20 cm/s OHBE
WEIALIRIZ & A K laminar flow EE 2z 50, W
DY 40 cm/s Z#iZ % & turbulent flow DE|&
DHEEMT 2 eEFEZ o2, 22T, HEDOHEN
125 7z high-velocity signal loss & turbu-
lence DB THEEEREWNRA LIcEEZ 6N,

ARG TD FA Oz £ 5 SD/N OE T
1, WEPEVLEAIZ SD/N OET 2aiics
7, MEOHEVEE 12 SD/N O T IZBRET
Holz, TOI LI, [FUESZREEER D
WZURIE DB ST DSRFE D303 B T2 D12, HEER D
BB FICEEDPET 3 £ TIREERDE WL
RO RE 7OVR B DK U321 2 A0S 2 5
TeDFEEEENMETLzEEZ NS, 22
T, WHINE EF 2 6N BIREECTHURAYRIG
FCHHT 272DICIE FA 2/ NS HIHRET 2
TSR, WMENENEEZSNS L XIZFA I
RKEDTRWEEZ sz,

BR KR

FRIRBICDEF %2/~ T. Fig.51%, IEH vol-
unteer TOEERKREIRD 3SDFT-MRA TH 3,
FA=15 CIZBEXEIRO L5225 T E £ TIRIZHE
BRI s hre, FA=30 TRIEABIIRO FEO
EEEmEo7zh, THTEAKICEEME
T U7z Fig.6 iZEEKEIRAE DEHITH 5.

Fig.5. 3DFT-MRA of the abdominal aorta of normal volunteer. 3D-FLASH 40/10(TR/TE). a
: FA=15.b : FA=30. With the increase of FA, proximal portion of the aorta became brighter and

distal portion of it became darker.
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3 WIT time-of-fight MR 7 > ¥4 7' 7 7 4 —C BT 2 dl, WELHROZE

FA 28 < T3 BN T EHOESEEL< LD, iR, EBEIKIZFA=15E TR B IHBHS

TERDEEMET L7z, FHEM»E» EBbh, e,
SERIEEDMEL, FA=10, 15 T»55LCTCF UEOFTRIEEBRTHESNIRERE X —&

EROWIEE LI KBRS & ni-, Fig.7 XIEH L7,
volunteer TOREMEBIRDOE TH S, FA OF
Iz 50 & FREOZELSBo sz, I

a b c
Fig.6. A patient with abdominal aotic aneurysm. 3D-FISP 40/10. a : FA=10.b : FA=15.c: FA

=20. With FA=10 and 15, distal dilated aorta was slightly seen. But with higher FA, distal
portion was not seen.

Fig.7. Celiac artery and its branches of normal volunteer. 3D-FLASH 40/10. Common
hepatic artery and left gastric artery were seen most well with FA =15. These flow were
lower than aorta, so lower FA was suitable.
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Influence of the Imaging Parameters on the Signal Intensity
of Three-Dimensional MR Angiography

Takeshi TAKAHASHI

Department of Radiology, Kyoto Prefectural University of Medicine
465 Kajiicho, Hirokoji, Kawaramach, Kamigyo Kyoto 602

On three-dimensional time-of-flight MR angiography (3DFT-MRA), bright signal from flow-
ing blood is produced by the inflowing effect. Inflowing effect decreases as a function of distance
into the imaging volume and the decrease of signal relates to the flow velocity and imaging
parameters such as TR, TE, flip angle (FA), matrix size and so on.

The phantom study was designed to reveal the influence of the imaging parameters. MRA
using 3D-FISP sequence were performed on the flowing water with various velocities in the
straight tube with various TRs and flip angles. The signal-difference to noise ratio (SD/N) was
calculated from the obtained angiographic images.

Longer TR gave higher SD/N at every depth of imaging volume. With higher flip angle, SD/
N of the flowing water increased at the entering point to the 3D imaging volume, however, SD/
N decreased at the deep point. At lower flow velocity, SD/N was more rapidly decreased at deep
points. At the entering point, SD/N decreased as the flow velocity increased.

Considering these influences, imaging parmetérs should be arranged to the particular objected
vessels.
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