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NEX 1, #E x> a2— F{& 10-20cm/sec, 7
n—xa— NEfld 3 AR L TRE L.
BRGRIK 6-8 9 ThH- T2,
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A 7 4 X[k O0mm, matrix 256X128-192,
NEX 1 &U7. B, $83-59Tholk.

&% FSPGR LTI, #\®EEME TR 249ms,
TE 2.3ms, flip angle 20-40 &, FOV 35
-48cm, AT 7E 84mm, AT A ASEIH 32,
matrix 256 X 128-192, NEX 1 & U7z, #Hf&HEs
3% 2 9 TH-72. Gd-DTPA 20ml % &R
L VEEL -, B LD TREO 3 RTHRE
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MR angiography, venography, varicose veins, Gd-DTPA
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B EHER 24 v ey, w\E&5HIE2D-
TOF T3 iy, MomEukTizmitire L
72. FSE i - #& 8 FSPGR #: T 13 chemical
shift selective saturation (CHESS) iz & %
FERANEI 2 0fF L 72, EiffiE maximum inten-
sity projection (MIP) LB |z CTEIZZL 7-.

FEEROFHMICEE L Tid, KEREDR - BEeR -
TRREEEERR - RARTERRIR - $RITIE O 5 S0
5, 3 HAOBEEREFEDS, &2 ORI
LT, IMEDREHEES excellent, good, mar-
ginally adequate, non diagnostic @ 4 Bz 4>
JHHERNCFHR L 722, B FSPGR iz
WX GAd-DTPA #:5% ORI & & OR
HEEIZC DWW T H I L 72, Z OB excellent % 3
5, good % 2 i, marginally adequate % 1
&, non diagnostic % 0 f& L, &% OEFHIC
B BER OFLOVFH R 2 EH L7z,

& ES

1) &2 OWRGEEIC 6 17 5 BRG] G,
FHIRIE B O 2 DR HigE = Table 112

9. 2D-TOF T, Bk & RRIEHIRIZ
R R X N7z 8, THREEESERR & 5
R OFEHXIZ E A B SN - (Figl),
3D-PC ¥ T, B#Ek e RMREBIRISRHE s
Teb DD, MERLIOFHE D TR o7 (Fig.
1). FSELTIZ, #MEOMERD T RIFLHE5R
‘oo, MOMAIOERE IR ThH-o Tz
(Fig.1, Fig2). ¥% FSPGR ¥ T3, #IRE
OREHIE FSE & L 1IZIZA%E Th - 728, Zofth
OF RO ISR BN TB Y (Figl, Fig.
2), FRCKBREFEIRIZ 21T good i excellent

Rl L, RIFREERIESNT: (Figsd).
2) ¥ FSPGR 12 81 % Hifk O REFHZAL
(Table 2).

IR I ERERICHT S 1, FERE L &
LIZARCTHEB L L2, Zhic L, KRIRTE
BT, BEER, TERNESEIRIGEL TR SN,
4-16 DEROIEEIMENL T, 2D 5T,
TREEERE IR I EN T S haERER Lz,
16 HLIBETIE, Wb HEHEIMET Lz, —
75, R BRI SRR OEERESE EL, 16 9
DT d Rificii s iz (Figd).

Table 1. Imaging quality of MR angiogram of the venous system of lower extremity obtained by 4 different methods.

PV ; popliteal vein, LV ; calf deep vein of lower extremity, SV ; saphena magna vein, FV ; femoral vein.

METHOD TIME OF FLIGHT

PHASE CONTRAST

ENHANCED FAST

FAST SPIN ECHO SPOILED GRASS

PORTION PV LV SV Varices | PV LV SV Varices | PV LV SV Varices |[FV PV LV SV Varices

NUMBER 16 16 16 12 1010 10

9 30 30 32 24 30 43 43 44 31

EXCELLENT | 3 0 11 0 00 4 0 9 8 12 16 29 23 15 24 22

GOOD 6 1 3 1 710 0 76 6 6 118 24 11 6
MARGINALLY

7 1

ADEQUATE | ¢ 10 0 7 16 3 6 9 12 1 001 2 6 2

NON ] i

2 3 9 9

pragNosTic| 3 0 2 4 2.3 5 6 8§ 7 2 1 001 2 3 1

199545 A16H22#  19954F 6 H21HGET

BIRIEE RS T270-16 TIERETFEEEIEAEN1715  HARRRRSZME TEISRREIEER HERD &
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Fig.1. MR angiogram obtained by 4 differ-
ent methods of a 52-year-old woman with
bilateral varicose veins of the calf. MR
angiograms using a 2D-TOF method (A)
and a 3D-PC method (B) show bilateral
saphena magna veins and poorly visualized
varicose veins. MR angiogram using a FSE
method (C) and an enhanced FSPGR
method 7 min after the administration of
Gd-DTPA (D) show clearly visualized
varicose veins, and were rated as excellent.
Conventional venogram of the bilateral
calf (E) shows excellent opacification of
bilateral varicose veins.
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X719, CHMEEIREA N » BV IR IT IR,
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Fig.2. Discrepancy of MR angiographical
findings between a FSE method and an
enhanced FSPGR method of a 43-year-old
woman with varicose veins of the left calf.
(A) ; MR angiogram using a FSE mothod
shows dilated varicose veins, superficial
veins and poorly visualized deep calf and
popliteal veins on both side. (B) ; MR
angiogram using an enhanced FSPGR
method. Not only dilated varicose veins,
but also deep calf and popliteal veins are
demonstrated. Popliteal and tibial arteries
are running parallel to the veins. (C) ;
Conventional venogram shows dilated var-
icose veins and patent popliteal and calf
deep veins, which corresponds well with
the MR angiographical findings of the
enhanced FSPGR method.

ML TIRESEIR D AR TS OBHRK L 2 5
e Z DFIEOHERNILETH S Z LT L 5.
L Lads, 5 -5W0bd 5E8IRNICEIEED
EHIPRAER T2 2810 LY, MERICE
K7 CORIBEELZFSEIT I PR L %
HLN, LVBEODLOREENEENT
V729, MRA 3IME R OEN - IR BRI 1
ELTEHZED TH RO, TFREIREIZNT
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Fig.3. Typical MR angiogram of the thigh of a 43-
year-old woman with both calf varicose veins. (A) ;
MR angiogram using an enhanced FSPGR method
obtained 5 minutes after the administration of Gd-
DTPA. Not only varicose veins but also deep calf and
popliteal veins are demonstrated clearly, and evaluated
as excellent. (B) ; Enhanced FSPGR imaging of the thigh shows well visualized bilateral femoral veins. (C) ;
Conventional venogram of the calf demonstrates bilateral varicose veins. (D) ; Conventinal venogram of the
thigh shows well-opacified femoral veins.

Table 2. Imaging quality change of an enhanced FSPGR method after the administration of Gd-DTPA with time.
Images are rated on a scale of 0—3 (0=non diagnostic, 1 =marginally adequate, 2=good, 3=excellent), and the
scores are averaged. Abbreviations ; see Tab.1.

PHASE NUMBER ARTERY LV PV SV VARICES
Omin-4min 20 3.00 0.55 0.80 0.95 0.93
4min-10min 20 2.45 1.85 2.35 2.20 2.44

10min-16min 14 1.50 2.36 2.36 2.50 2.73
16min- 8 0.88 1.88 1.63 2.38 2.36
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Fig.4. Change of MR angiogram with time
of a 55-year-old man with both calf var-
icose veins. (A) ; MR angiogram using a
FSE method shows good visualization of
the lower leg varicose veins on both sides.
(B)-(E) ; MR angiograms using an enhan-
ced FSPGR method with time. MR imag-
ing 3 min after the administration of Gd-
DTPA (B) shows popliteal and tibial
arteries on both sides. Enhanced FSPGR
imagings 7 min (C) and 14 min (D) after
the administration of Gd-DTPA demon-
strate a signal intensity increase of deep
and varicose veins, and signal intensity
decrease of these arteries. Enhanced
FSPGR imaging 18 min after the adminis-
tration of Gd-DTPA (E) still shows well
opacified varicose veins and poorly visual-
ized calf deep veins.
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MR Angiography of the Venous System of Lower Extremities
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MR Angiography (MRA) of the venous system of the lower extremities was carried out in 22
patients with varicose veins using 4 different methods ; two-dimensional time of flight (2D-
TOF) method, three-dimensional phase contrast (3D-PC) method, T,-weighted MR imaging
with fast spin echo (FSE) method, and Gd-DTPA enhanced fast spoiled GRASS (FSPGR)
method. The quality of imaging of the femoral vein, popliteal vein, calf deep vein, saphena
magna vein and varicose vein was assessed in terms of four categories : excellent, good,
marginally adequate and non-diagnostic. MR imagings obtained by a 2D-TOF method and a
3D-PC method were of poor quality, and not enough for the clinical application. Sixteen out of
30 popliteal veins, 14 out of 30 calf deep veins, 18 out of 32 saphena magna veins, and 22 out of
24 varicose veins were judged as excellent or good by FSE method. All femoral veins (n=30),
41 out of 43 popliteal veins, 39 out of 43 calf deep veins, 35 out of 44 saphena magna veins, and
28 out of 31 varicose veins were judged as excellent or good by enhanced FSPGR method.
Enhanced FSPGR imagings of late venous phase, obtained 4 to 16 min after the administration
of Gd-DTPA, were evaluated superior to that of early arterial phase. These two MRA tech-
niques were useful for the pre-operative evaluation of the patients with varicose veins.
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