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Evaluation by MR Imaging of the
Velocity and Volume of Pre- and Postprandial
Portal Blood Flow in the Presence or
Absence of Liver Cirrhosis

Masafumi Miyake, Masafumi Harada,
Yoshiaki Taoka and Hiromu Nishitani

Purpose: We measured pre-and postprandial changes in
the portal flow of normal volunteers and patients with liver
cirrhosis using MR imaging and examined how to quantify
portal flow to evaluate liver function.

Materials and Methods: Three groups were selected: middle
aged normal volunteers (mean age 37.2 yrs., 5 persons), aged
normal volunteers (mean age 61.5 yrs., 6 persons), and pa-
tients (mean age 67.6 yrs., 7 persons). We used cine-PC and
the spin-echo method to measure portal flow velocity (PV)
and vertical sectional area (PA), respectively. We repeated
measurements of PV and PA in turn for about 60 minutes
after a meal.

Result: There were no significant differences in PV be-
tween the three groups before the meal. Study after the meal
also indicated no significant difference between the two nor-
mal groups. In the normal group, PV and portal flow vol-
ume (Pvol.)increased by about 77% and 127%, respectively.
In the cirrhotic liver group, PV and Pvol. increased by about
14% and 32%, respectively. A significant difference was
seen between the normal and patient groups after the meal.
We, therefore considered that the changing rate of Pvol. might
be a sensitive parameter for evaluating liver function, includ-
ing reserve.
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M CHlET 577 L L CEEFEREOMICMRI D BFRIE
Hai, HIEHERH SN MTEIRE & FFoiE & o B
e D CHE SN TWAYY . L LRI IZIE S
TORALERICIVESTL2Z PO TEY, &4
2 &0 FERC TR A ) B 21506 Al ibi
IEMRIIZ 3517 2 fic il JE{IEVJ’fn‘Fﬁ PEa R A B Clitfk
TrrhaRERL, YA 72—X3ar T A FE(cine-PC
3#) # iR OMIER & K 7oEE I W TR+
To7: kT, FEHEB L UIEREBEZH BT S MIRIILTED
BHIC L 25 % WG L7,

&R EFE

RO FEEEEIZET S, bbbtk 7r 7> Fa%
R L7z, 77 7 FARESamDF 21— TEKDA- 1%
BEPICE &, JEHRT2E (0-38em/Fh) DB T Tt s L
7z. MRI #¥i&3Signa Advantage (1.55 A F, GEtL#) %{#i
HLZ, A4 AHEF -7 HEETAHLIIZEEL
7z. cine-PC#:Tld, TR =50msec, TE = 6.6msec, VENC
= 80cm/F> Tl L 72 (Fig.1).
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720 A% v A0 REEEITI, MRILITEROEE
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BEIZH ) £ JROIZRRE L7z, HREOTED %
Phantom VAR I & D0 B4 IF % O L 72cine-PCi:
(TR = 33msec, 7Y v 7HIL0EE, <~ h) v 7 A
) 4 X13256 x 128, FOV =24cm, AF A AL Smm)
~§1 Slice line Z. FHGE. —OEEI6CSEIL, FREROH
. ki _______ EPHLD DR EDORATOREE L7,
A - Cine-PCHEDWHETIEY A ¥ K7 LAV L IBDREE
N %ﬁ@ﬁwr£DMﬁﬂ%®ﬁ%ﬁ§%¢%tb,
MAEFWTEREOREICE, R EREREOZ ¥ >

2—#:(TE = 17.0msec, TR = IR-REE, ~ M) v
\ o A4 K13256 x 128, AT 4 AJEIE Smm) % H»
N Distilod wator 7z, BEHRAL (A % v o ERAL) I FLRBERF O T £ &
_ L, BEICHIER & FATIC E TS8R L R & A1,
< Tube (o 5mm) ——=> B0 L2 B4 PR P12 iy > TROLE B2 L Ak
il L7 (Fig.3).

6\19 45 IEMAGE L L 72— B 1o L 3 E o il
£FFw, BERIIC X BT RN L Sl L7 Kic
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Pump (Variable flow velocity, 0-38cm/sec) B & Dl % pas L7s. Wk & BT oRE £ 49 5
43 TR T2 HAZHY 1 WEI#E Y 3R L 72 (Table 1).

Fig.1 Flow phantom study. A U-shaped tube of inner diameter Smm filled
with distilled water and pump (variable flow velocity, 0-38cm/sec)was used.
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Flg 3 35/M. Oblique spin echo i |mdge through the portal vein and
Fig.2 SSIM COI’OHcH glad|ent -echo i |mage at the Ievel of the pOﬂcH inferior vena cava. Portal vertical sectional area measurement was
vein. performed by manually traced ROI.
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Table 1 Plan to measure portal flow velocity and vertical sectional area

of the portal vein before and after the meal.

MRIIZ & % B3R O PR 5T 0 5F

ZEIREHI AT B BEB~ 10O TD, it - it

B - WHROTLRIZOWTES - BEREL B
9 % (Table 2),
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Pre Meal Post
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V: measurement of portal flow velocity

A: measurement of the vertical sectional area of the portal vein

<--->: about 5 minutes period
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Set velocity of the pump (cm/sec) EEWAT Y0, TOFERERDH v, T
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Fig.4 Graph shows linear regression correlation between set flow velocities

of the pump and velocities measured by cine-PC.
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Fig.5 The curve represent the measured average velocities of the portal
vein as a function of time throughout the 16 phases of the carcliac cycle.
It shows that the flow rate is almost constant.
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Fig.6 Typical time courses of portal flow velocity, portal venous area and portal
flow volume of a normal volunteer and a patient of LC. The curve (--O-)
representing flow volume of a normal volunteer shows significant increase after

meal compared with that (--¢--) of LC patient.
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JEREIZBRE - THllRE L7z b 0% <, FRICEFERD O KRR
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Table 2 Postprandial changes in portal flow velocity, vertical sectional area and flow volume of normal volunteer group and liver cirrhotic
group. Mean portal flow volume of normal volunteers shows significant increase about 10 minutes after meal compared with that

of LC patients.

Post/Pre prandial

Healthy volunteers

Patients

35-41 (mean 37.2) y. o.

50-67 (mean 61.5) vy. o.

54-73 (mean 67.6) y.o.

PV (cm/sec) 17.03/9.90 x1.72
PA (cm2) 1.64/1.26 % 1.30
PVol. (ml/min) 1711.77/761.48 x 2.25

18.75/10.38 x1.81 11.38/9.98 x1.14
1.05/0.83 x1.26 1.13/0.98 x1.15
1181.25/515.87 x 2.29 773.49/587.59 x1.32

PV : portal flow velocity
PA  : vertical sectional area of the portal vein
PVol.: portal flow volume
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