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To evaluate the effect of flip angle on flow rate measurements obtained with phase contrast MRI according to the flip angle degree in
ascending aorta and velocity encoding (VENC) was (150 m/s). 1.5T MRI in patients 17 (female: 8, male: 9, mean age 57.9+ 15.4) as a
target by applying a non-breath holding techniques to flip angle VENC (150 cm/s) in each of the ascending aorta was measured by
changing 20°, 30° and 40°. Blood was obtained a peak velocity, average velocity, net forward volume, net forward volume/body surface
area. Ascending aorta from average velocity (AV) measured the average value of the flip angle 20° (9.87 cm/s), 30° (9.6 cm/s) and 40°
(10.05 cm/s). Blood flow VENC in was blood flow change in flip angle change was high most blood flow measurement when the flip
angle 30° in VENC, crouching each blood flow is also proportional to the increases in the 20° to 40° and was increased, the deviation of
the peak velocity and the average velocity is the smallest deviation from the flip angle 30°. Flip angle 20°, 30° and 40° in peak velocity,
average velocity, net forward volume, net forward volume/body surface area was no statistically significant difference (p > .05). Blood
flow velocity and blood flow is measured by applying to adjust the flip angle accurately calculate the blood flow is important
information for diagnosis and treatment of cardiovascular diseases, and can help in the examination on the blood flow measurement.

Keywords : average velocity, flip angle, MRI, peak velocity, phase contrast, VENC
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1. Flip angle

U752 =23l E (net magnetization vector)’} ZZOF
BY A=trE 3o FA3K(longitudinal magnetization)”}
RFIURAIE E57510] #JA8}(transverse magnetization)= 1}
e A%s szolet gt S22 2AdsolA = 90°
RF(radio-frequency) BXE AREslar, I UIQUE o= AJE
2ol X 1014 90° olellA ZAeE ZEAAL fAks}E A7 1=
RF B8] 24w Aoldr), 90zte] A7]= RF B&E F
= ARM o8l 2AHH, 9)7to] E4°5 CNR % SNRO]
7Rt (Fig. 1).

2. Velocity encoding
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Fig. 1. (Color online) Generation of the MR signal to the flip angle.
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Fig. 2. (Color online) Diagram of phase shifts and velocity for a given
velocity encoding value.
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Fig. 3. (Color online) Phase contrast MRI mapping. Segmentation of
the ascending aorta using magnitude image (a) and the corresponding
phase contrast flow map (b).
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3. Phase contrast MRI
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1. Patient population

AT e tighgde] MRI ARG FAAFEAE A
=3 IRE gz 20S AAEIHeH 3l 1790
o, oz} 8%), FHFAE(57.9+15.4), HT EZFA(63.34+
10.9 kg)o]ar, AERE(71.05 + 14.06)S 717 S o
2 3 tH(Table 1).

2.MRIZ|7] & =A

2 AFoA FEdg5o] AHE-gE 1.5T MRI(Magnetom
Sonata, Siemens, Erlangen, Germany)S AFE3lth. @/

Table 1. Population subject of characteristics.

Parameter Value
Age 579+154
Weight (kg) 63.34+10.9
Height (cm) 163.17£8.4
Heart rate (beats per minute) 71.05 + 14.06

Gender Male (9), Female (8)
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Table II. Scan parameters.

TE TR  FOV Phases Spatial resolution
(ms) (ms) (mm) (calculated phases) (mm?)
32 41 300 25 12x12x5

W
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o 1
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(Table II).
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interest) & AR, SYYHEL v Zoh

10 o

gt

PV =peak velocity (cm/s)

AV = average velocity (cm/s)

NFV =net forward volume (ml)

NFV/BSA =net forward volume/body surface area (ml/m?)

1ol RO AEe R A= ehe dddiss <
2|4} ROIZ A3 PC MRI® mappingS 3+
magnitude 3’47} PC flow mapollX S8 th(Fig. 3).

3. Image and statistical analysis

G B4 = EAAE SPSS(Version 21, IBM Corp.,
NY, USA)S ©]-83}> average velocity, peak velocity, net
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Fig. 4. (Color online) Data calculated of data (a) and graph of peak
velocity was measured at 60 cm/s with patient (b).

velocityS Z43}ITHFig. 4). VENC(150 cm/s) Z=71001 4
average velocity®] B2 & UZb 20°(9.87 cm/s), 30°(9.6
cm/s), 40°(10.05 cm/s)O|AL, &5UZ; 308 7|EoE 3l
2.8%NA 4.6% 2pol7F A=A, EHe] peak velocityoll
e 22907 20°(75.54 cm/s), 30°(74.07 em/s), 40°(73.06 cm/
)2 S ATK Table 111).

VENC Ztoll #AIgle] 5dZboll WE average velocity,

Table III. Acquisition data of ascending aorta with flip angles and in the VENC (150 cm/s).

Data 20° Flip angle 30° Flip angle 40° Flip angle p-Value
Average velocity (cm/s) 9.87+1.49 9.6+1.72 10.05+1.78
Peak velocity (cm/s) 72.54+£12.72 74.07 £ 14.75 73.06 +14.32 - 05
Net forward volume (ml) 65.07 + 34.56 66.42 +36.32 64.25+36.23 p=-
NFV/BSA (ml/m?) 42.57+9.1 43.8+9.19 4538+9.71
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Fig. 5. (Color online) Average velocity (a), peak velocity (b) and
NFV/BSA in the aorta according to the flip angle and VENC.
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