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Fig. 1. Abdominal CT showed a calcification
in the IVC. The hemiazygos vein was markedly
dilated.

F—TJ— K membranous obstruction of the inferior vena cava, PTA, MRI
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Fig. 2. Sagittal view of abdominal US showed
membranous obstruction in the hepatic seg-
ment of the IVC, in which a small strong echo is
seen representing calcification.
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Fig. 3. Inferior vena cavagram showed reflux
of contrast media into the hepatic vein and
slight inflow into the right atrium.
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MRI i Simens # Magnetom H15 (1.57T)
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Fig. 4. On axial FLASH 2D image with in-
ferior presaturation (TR/TE=30/8 ms, FA=
30 deg.), signal was seen in both the IVC and
the abdominal aorta, which indicates the flow
was from top to bottom.

1338 @ spin echo #% (TR/TE=600/15 ms)
IZ fn %z T, parallel presaturation ¥ , bolus
tracking ¥, phase contrast ¥, dynamic MRI
D 4 FFEIZ X A MR % 1T - 7c.

1) parallel presaturation # ; FLASH 2D (TR
/TE=30/8 ms, FA=30 deg.)

BEM LY TH3cm O V)LV ORENE%
FLASH 2D THR&E L, TD#, A5 ADH
IR BRI 2 cm BFE % B\ T presaturat-
ion pulse M CT—HRAIDOMFE & HE L.
B Al 1T presaturation pulse % » it % & F K&
Bk & KBRIT & dicERES (Fig. 4), BHMANC
presaturation pulse % 2 i 5 & &£ 5 (Fig.
5) THY, TAEMRMIZEHEM OB &3
LT,

2) bolus tracking % ; FLASH 2D (TR/TE
=30/8 ms, FA=30 deg.)

TREIRICIR > 72 A5 4 ABTAEAIC 1 cm 18
@ presaturation pulse & 7 1 CTEZ % 2 iF
(tagging) —7ERFRE (16 ms) #HICHBE L7,
TREROMITIL tag DBEIRIT LA Elxn T
FICEVIFFITENC LR, FEIROM
Vi3 tag OBENSEAING 5 mm TH D &mAHK
30 cm/s DI & 78> T/ (Fig. 6).
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Fig. 5. With superior presaturation, both the
IVC and the abdominal aorta showed low sig-
nal.

Fig. 6. Oblique coronal FLASH 2D image in-
cluding the IVC and the azygos vein (TR/
TE=30/8 ms, FA=30 deg.) showed IVC with
slow downward flow (white arrow) and azygos
vein with upward flow (black head).

flow of the IVC

velocity
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T T T T T T T T T T
.15 225 &.35 ¢.45 .55 sec

delay time from R
Fig. 7. Axial image using phase contrast method with
ECG gating (TR/TE=30/6 ms, FA=20 deg., VENC=
120 mm/s) showed blood flow of the IVC is downward
during systole, upward during diastole, so-called to-and-
fro flow.

3) phase contrast # [(TR/TE=30/6 ms, FA
=20 deg., velocity encoding (VENC)=120
mm/s]

DEMRTCEES FAZETIVTH3
cm) THE L. VENC OFRIZEBHHIC
L, BAINOWENST SR, BEAANOTNH
A FARCERIN TS, FREBIRO M
BB BRI 20 & BB~ IRERERICEEAI 3R
fil~ & to and fro DN TH - 7= (Fig. 7).

4) Dynamic MRI ; turbo FLASH #% (TR/TE
/TI1=6.5/3/500 ms, FA=8 deg.)
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Fig. 8. On axial FLASH 2D image with in-
ferior presaturation, signal in the IVC disap-
peared.
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Fig. 9. With superior presaturation, signal in
the IVC appeared.

Fig. 10. Presaturated bolus shifted upward at
the IVC (arrow).
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Fig. 11. On phase contrast method with ECG gating,

blood flow of the IVC changed constant upward flow.
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Table 1. Comparison of Each Method

. Velocity
Scanning | Small | Flow
: S el measure Other comments
time | vessels | direction -ment
Parallel O O O % Only perpendicular vessels to the slice
presaturation can be evaluated.
Bolus O % O A Difficult to set an appropriate slice and
tracking presaturation pulse.
Phase Difficult to set velocity encoding level.
contrast X A O O Flow pattern can be evaluated by ECG
gating.
. Contrast media is required, but depicts
Dynamic MRI x x O x hemodynamics visually.

O ; good, A : fair, X :not good

SPAEOERIITE T US TOLEHTE/.
L7 L MRIL 3 /T REOFEMIC IEH I B
TH DO, SEMET L7 48 EE% (parallel
presaturation ¥ , bolus tracking ¥ , phase
contrast ¥, dynamic MRI) ##HA&H & 5
ZEICKY, HLOEREESL T EHWRETH
> 7. A DBBIEOFA, K% Table 112
7~ 9 . parallel presaturation # & bolus track-
ing ¥EIIFRAT IE T ICHEEWTRE T B O M I
o UCHITE %38 %E C & % . parallel presatura-
tion YEIIHRAMITE ICTEE e B D A& L 2> 3 C
WA, PNOEOFMARETH L. —T7
bolus tracking & T3/ & O IL R T,
A 5 A A% presaturation pulse @ 2% & 75 [E 24
THADPREPERAEAPHEVNRERTD 5.
phase contrast Z T BREBREBAE VL WD R E
BB 558, LENEEHTOMTEREAE S &
HTHFETE /. SEIOEFD L 5 I to-and-
fro O ¥ 11 1T parallel presaturation ¥ & bolus
tracking ¥ Cl3 5 € £ 4, phase contrast 7
DEATH-/z. IHI, MBOBREREFIC
MREZIBICT A & T, BREOFKRNAEE
ks EBbhA. THiITK L, dynamic
MRI ZEFHEBLE L T50, MTEHEL4E
BN 2 A Z ERFRETH -7z, B, ¥
2E— FTEE T2 LEFHORNEHENIC

b D225 EMRARET, BEBLU
FHENOHBIFICER TH - 7-.

FRROFM A HZ— Fy F5—IC X075 C
ELFBETH B, MBBEE, IVC DHHDE
&, BIEIMmITEES O = B I real time 3
IRTITD T EMTERD., L LEERFENC
IR E A & B S LETH D RA,
EBEICIVERTR TV, — MR/ bk
I—)VIAEE LT s GROBRE EFIIEE CH
DEBMDDS. FleAhS—FyIS5—THRE
Fr O MATENREOREAM 1L RTAE T 5 25 2 ERY 75 1M
TEROFMITE L < MRI CTIIFAETH -
7.

MRI Z3EBEN T MEROBHICEN Tk
D, TERERZENC N 2 fiTRT O M TEIRE DR 1
BEORHTBICERTH Y, MEOKBRBREIZL
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EbHVYIC

PTAIZ LV EE L7 T K IREAZED 1
% PTA #it8D MRI #4 % sh.OIC 8 L.
MRI (ZATRTOMATEIRE, VAR EHIE O A,
I LICHRBROBABREIC bk E R EE 2R
T BN/,
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A Case of Membranous Obstruction of the Inferior Vena Cava :
Evaluation of Hemodynamics Using MRI before and after PTA

Hironori KUROKAWA, Izumi ToGaMI, Susumu KANAZAWA,
Kotaro YAsul, Siro AKAKI, Akio TANAKA,
Syuichi DENDO, Osamu HONDA, Katsuya KATo,
Tetsuro SEI, Yoshio HIRAKI

Department of Radiology, Okayama University
2-5—1 Shikata-cho, Okayama 700

We report on a case of membranous obstruction of the inferior vena cava (MOVC), where
hemodynamics was evaluated using MRI before and after PTA. MRI was acquired with various tech-
niques (parallel presaturation, bolus tracking, phase contrast, and dynamic MRI using turbo
FLASH) as well as the usual spin echo method. Before the PTA was performed, to-and-fro (mainly
reverse) flow was seen in the hepatic portion of the IVC with large azygos and hemiazygos veins,
representing collateral vessels. On the day following PTA, the reflux in the IVC disappreared but
the azygos and hemiazygos veins were still large. MRI was useful in many respects : 1. Noninvasive
depiction of stenosis ; 2. Evaluation of hemodynamics such as reflux, flow velocity and flow pattern
in the IVC ; 3. Depiction of collateral vessels ; 4. Evaluation of PTA therapy ; 5. Follow-up studies.
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