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Quantative Flow Measurement of the
Vertebro-basilar Circulation for Positional
Vertigo by Using 2D Phase Contrast Technique

Satoru Tominaga', Toru Seo?, Reiichi Ishikura',
Yukiko Tabuchi® and Norio Nakao"

Quantative measurements of blood flow in the vertebral
and basilar arteries were obtained by the 2D phase contrast
(2D PC)technique. In phantom study, flow velocity mea-
sured with 2D PC correlated well with actual flow velocity.
Sixty-six patients were neurologically normal and 20 had
positional vertigo due to vertebrobasilar insufficiency (VBI).
Mean velocities (MV ) were measured by using a transverse
plane in the vertebral arteries at the level of C3 and in the
basilar arteries at the level of the sella floor. Volume flow
rates (VFR) were calculated as the product of MV and the
area of the arteries whose diameters were measured on the
basis of pixel counting in the histogram of the signal inten-
sity profile. In the normal group, MV of the left vetebral artery
and MV and VFR of the basilar artery showed significant
declines as age progressed. In the vertigo group, MV and
VFR of the basilar artery were significantly lower than in
the normal group. It is concluded that 2D PC technique ap-
pears to be fast and easy to handle without cardiac gating to
assess blood flow in vessels surrounded by bone tissues.
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Fig.1 Flow velocities measured with 2D phase contrast are com-
pared with actual velocities in a flow phantom.

Fig.5 Relationship of velocity encode (VENC)to flow velocity.
Larger VENC than actual velocity gives correct value but smaller
VENC shows errorec value.
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Fig.2 Relationship of TR to flow velocity measured with 2D phase
contrast. Measurecl veiocity shows no change while TR is aitered.
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Fig.3 Relationship of flip angle to flow velocity measured with
2D phase contrast. Measured velocity shows tendency to increase
slightly.
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Fig.4 Relationship of number of excitatior (NEX)to flow veloc-
ity measured with 2D phase contrast. Small times of NEX shows
lower mean velocity than actual velocity and larger standard de-
viation.
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Fig.6 Flow measurement for the vertebro-basilar artery by se-
rial 15mm. Slice 1-2 located on levels below CB, slice 3-8 ; levels
between C6-C2, slice 9-10 ; C1, slice 11-12 ; foramen magnum
and posterior fossa.
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Fig. 7 Relationship between number of excitation and measured
velocity of the 5 vertebral arteries of the 3 volunteers.
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L CHEBBIAR DM (I35 3 Tl L ~ov, BRESROH#IE
IE MV IR L~V & R L 72 (Fig.8 (A), (B)).
DLEDOFETEA O ESHEFTBIR & BBk O F3 i it %
£ (Mean Velocity, MV) il L, iU QR %
3 U CHEHIME & (Volume Flow Rate, VFR) Z&H L 7-.
HEB BN TIXM A DOVER & 57T L 7 #8HE B BHIR LT & b %
SEHE L7
MEOWMEEY 21—V ETROBEE, 74 F—
BRENHEA SNIEMELFHIDSHETH D, Z00EEDS
IAZAHENR EOMEWTE %2 & 2 SHOEFHBEDL X k
T7AEERL, MEZRT 2 SEOE 7 VL ) ER

20

locity sensitive encoding gradient is added to superior/inferior
direction.

(A)Axial section at the level of C3. Note the vertebral arteries as
hypointensity area(arrow).

(B) At the level of the sella floor. Note the basilar aretry as
hypointensity area (arrow).

(C)The histogram of signal intensity profile including the basilar
artery. Signal intensity of the artery abruptly decreases from the
stationary tissue. Diameter of the artery was measured on the basis

. of pixel counting between the points indicated the artery.

PROMEAHEELR L, COHEICLoTY S v F—3
A SN ICMEEIETHET, FOREIX£1.2x
10%ecm*Tdh - 72 (Fig.8 (C)). MAEDKEAEFI TRV
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HER

Table 1\ f&H 66 OHBBIR, BIEKEROMV, VFR
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HEBEIIRIZ16. 1cm/sec TH o 72, F/-VERITEHES BIIR Tl
74.2mL/min, HEB IR TIE88.8mL/min T, AGDHEFE)
IROMV, VERICEEEIZR bW kdh o7, BHEEBHRD
VFRIZ163.0mL/minCad - 7. BHEENIER OMVI230.4cm/
sec, VFRIZ129.3mL/minT& »72. BEBIIROVER I340HE
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Fig.9 Diagram of vertebral and basilar artery MV L -_'D : F""—'—‘-%ﬂ‘—'ﬁg—'g =5 g_m B .
versus age in normal group. Right vertebral ar- 106 5 e B o % o 3 8 . [L:m
(n]
tery linear regression : y = —0.63x + 188.66, r = E > o .
0.236 (not significant). Left vertebral artery linear 0 L L L 1 ! : ! - !
regression :y = -0.70x + 197.06, r = 0.276(p < 0 10 20 30 40 b0 60 700 80 90
0.05). Basilar artery linear regression 1y - - age
2.21x+416.99, r = 0.444 (p < 0.001).
mbL/min
400'_ o ——— tfotal VA
350/ o e BA
300 B
250 | < °o o ° °
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L 200, o b 1 o Py o @ .
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150 1 - R
[o] ‘:’n@m © “a“‘k'(’%"gijﬂ .“? A
100 ;': ‘:‘ n gl.“ At “‘""-o- -
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Fig.10 Diagram of vertebral and basilar artery VFR =t i ioa P
versus age in normai group. Toial veriebrai artery 0 : e L 3 3 . . '
linear regression : y = -0.42x + 185.93, r=0.129 g LU :50 S
(not significant). Basilar artery linear regression : age
y =-1.00% + 180.22, r=0.319(p < 0.01).

Table 1 Mean Velocites and Volume Flow Rates in Normal Group

MV (cm/sec) VFR (mL/min)

Right vertebral 15.6+4.8 742+41.4
Left vertebral 16.1+4.8 88.81£54.7
Total vertebral 163.0+£59.2
Basilar 30.4+9.0 129.3+56.2

FEIROVFR & ) & FHT33. 7mL/minff\ Wl % 7R L 72,

Fig. 9l MER, REBIIROMVY DERIZAT L5 %R L,
EIRERE ROFR L7z, F#IZHT 2 HBGRBDORET
FHEFEIR CTIAEE I 2D o 7205, EHEBEIR T3
EELICHBELRETHED SN (p<0.05). REBIRTIE
BZELMVOE T A5EH b7z (p <0.001).

Fig. 1012406104 2 AHET BIR, BREBIIR O VFR D546
R L7z, BHEEEIIROVFRIZER AT 2 HBEREORK
ETHEZIIZD SN h o7z, KR TI3AE LMK
KT Zo6Nz(p<0.01).

Table 2 Mean Velocites and Volume Flow Rates in Vertigo Group

MV (cm/sec) VFR (mL/min)
Right verteblral 12.&::.13.7 47.9+28.2
Left vertebral 15.%%]3.9 85.8+43.5
Total vertebral 1 33.3:%-] 38.2
Basilar 22.{?(%36,9 91,2:;0;4)6.0

N. 8. : not significant
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BE206] (4EH35 —82%, TI61.1%, 8. &=13:7)T,
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FHL84FE4 H25H
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