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Table 1. Comparison of Intensity between Artery and Vein

SPGR SPGR GRASS
(without S-SAT) (with S-SAT) (with S-SAT)
Artery> Vein 6 7 7
Artery=Vein 2 3 6
Artery<Vein 0 11 2
Total 8 21 15
n=29

SPGR : MR angiography reconstructed from Spoiled Gradient
Recalled Acquisition in the Steady State image

GRASS : MR angiography reconstructed from Gradient
Recalled Acquisition in the Steady State image

S-SAT : superior presaturation pulse

‘Table 2. Comparison of Visualization of Calf Deep Vein in
Each Sequence

SPGR SPGR GRASS
(without S-SAT) (with S-SAT) (with S-SAT)
2 or3 3 8 5
1 0 8 8
0 5 5 2
Total 8 21 15
n=29

SPGR : MR angiography reconstructed from Spoiled Gradient

Fig.1. Calf MRV of normal volunteer (GRASS
image : TR/TE/FA=100ms/13ms/60°). Left
anterior tibial vein, left posterior tibial vein
and right posterior tibial vein are shown

Recalled Acquisition in the Steady State image

GRASS : MR angiography reconstructed from Gradient

Recalled Acquisition in the Steady State image
S-SAT : superior presaturation pulse

ERIRE (5 mm K, 8L U5mm ik
S THRE) B & OERERIOE O H BRI
595, MRV L #RER & OREHIRE D R,
Thb., E-GEHFK, A, KREBRO
FATE « HAER DT IIBIRIE T THT - 7208, 1%
IR IS C Tliishinwbob %
<, % OZWFERRINCAT S 72,

& ES

1) MRV @ & # G (S-SAT FE4Hf F§ SPGR
%, S-SAT ffH SPGR ¥ & U S-SAT #fH
GRASS %) B %, FEHEBHFROMLEED

(arrows). In GRASS, superior presaturation
pulse (S-SAT) can not completely eliminates
the signals from arteries (arrowheads), but the
arteries are not so bright to obscure the deep
veins.

g
BREIRCB T 5, Bk L ELEIROS S5
D% Table 1127/ L 72, SPGR HEIZBW
T S-SAT FEGtRBITIZ, £BIBIIRD 5 H58
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B s, BIROAFPEEHRE .
GRASS I B W T S-SAT 2 £BIHFH L 7z
23, BIROAFN XD @ FEHE 7201 15 B
28 (13%) O&ATHo7z, Table 2 1ZZELREHIR
3D D BRER SN ARF B REERNC H L
72bDTHB. SPGRIZEKBWTIES-SAT FE6F
REITIE, 8k 3k (38%) DA THEFK 1
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K EERER L., Zhiedtl, BlROESH Teleic, 15 H 13 (86%) T 1RLAED
BEACHIHIT & 72 S-SAT ftRFITIE, 21 B HE RS EZIETDH D, S-SSATHH

16 B (76%) T 1AL DERERHR IR % HERE L SPGR & e Flfk, AATH -7z (Fig. 1),

fz. 2 kY, S-SAT OBFRENTR SN, 2) MRV L #REF BT 5 55RO HED

GRASS B2 DWTE, BIROES 135 % D HIH] e (Table 3).

Shigpoli, BIROBSLHRHERTH - B ERS & CRRIEERIROE HBEIC DWW T

Table 3. Comparison of Detectability between Venography and MRV

Venography< MRV Venography=MRV Venography>MRV Total

Deep vein 1 5 19
Major saphenous vein 9 13 3
Connecting vein 0 0 21
Varix (<5mm) 0 0 21
Varix (=5mm) 9 7 0
Drainage vein 6 9 1

25
25
21
21
16
16

Fig.2. The case of varicose veins of right calf.

A : In venography, fine varicose veins and connecting veins are shown (arrows). But large
varicose veins above 5mm in diameter are obtuse and their drainage vein is not identified.

B : In MRV (SPGR image : TR/TE/FA=45ms/7ms/60°) with S-SAT, large varicose veins
(arrows) and major saphenous vein draining the varicose veins (arrowheads) are clearly

visualized.
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1%, BIRER L MRV 2HEfT L7z 25 Bz DwT
WEt U7z, AL R e RBEE & RER
IRBE W DV T, ERRAISUIEIRE R 1 TRk
BERFEAE LT 21 BRI DOWTHKRET LTz, & 513
EFIEIC DV TIE, BRONRER S Po
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ST THE U7, & 7215 mm PLE OEAERIR
BEE LD 16 iz ownTid, ZOFHEIROMEH
BEICDOWT b IRET L7z, MRV TI3, BEEFERIRIT

BERFV L DBRE VDI, BREY LES
¥ 7203 & 0 B a0, 25 i 6 i
(24%) DA TH -T2, Ld UKRRIEFRIRITH
HEEFT, 25 B 22 i (88%) THIRER &

F% 213 & 0 BIFcfili S il BB &
UE 5 mm RFOEIRBIT T bIZEALH

Fig.3. The case of varix of left calf.

HART, 2flTiEE O AP #HHREFT
Botz. UL LUES5mm M EDOEEHIRE I,
S THIGES L RS 7213 & 0 BIF iR S
iz, % IRAERIOE O i ER IR 1 16 K 15
e (94%) TEIREF EESEZ 3L BIFK
fHisni: (Fig.2). 5612 MIP REEEDOA
EFEEEIRCHEET 2 LIcED, BivED
FEE L THFIR & OFEFEN L D —BH S
57 (Fig. 3). Table 4 B3HHEIRD, KR
HEHIRTd 2 /IMREFRIR T D % »HEABET
HolEROHEZHEBELIbDTH D, Fld
BT 16 R 7 (44%) wBWwT, MRV T
14 (88%) ITBWTCHIERRETH 5 72,

% =

M 54 837
93/

A : In venography, large varicose veins and its drainage vein are not visualized.

B : In MRV (SPGR image :

TR/TE/FA=45ms/7ms/60°) without S-SAT, shown in RAO

projection. MRV image can be rotated for the optimum viewing angle, and it clearly shows the
extensive varicose veins (arrows) and their comunication with major saphenous vein (arrow-

head).
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Table 4. The Numbers of Cases Those Drainage Vein
Recognized by MRV and Venography

Venography MRV

Major saphenous vein 7 13
Minor saphenous vein 0 1
Unknown 9 2
Total 16 16

n=16
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Gd-DTPA-enhanced MR Venography for Varicose Veins of the Calf

Yoshiko KOHATA!,  Akira NAITO!, Katuhide ITO?
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3-4-27 Ote-machi, Naka-ku, Hiroshima-city 730
2Department of Radiology, Hiroshima University School of Medicine

2D time-of-flight MR venography (2D TOF MRYV) was performed in 16 patients (25 calves)
with varicose veins and 2 volunteer (4 calves), and compared with venography. Sequential SPGR
(TR/TE/FA=45ms/7ms/60°) transverse images and/or GRASS (TR/TE/FA=100ms/13ms/
60°) transverse images were obtained for MRV. Superior presaturation pulse (S-SAT) was
placed in 21 calves, and 0.05mmol/kg Gd-DTPA was used in all calves. Projection MRVs were
generated with maximum intensity projection (MIP) reconstruction. About sequence parameter,
S-SAT was useful to eliminate signal from artery that would obscure the signal of deep veins.
The detectability of deep veins was improved with the use of S-SAT. In the comparison with
venography, MRV could more clearly demonstrate varicous veins above 5mm in diameter and
their drainage veins than venography. But it could not so clearly demonstrate deep veins as
venography. It could not detect fine varicose veins less than 5mm in diameter and connecting
veins with valve insufficiency. In the examination of varicose veins, detection of deep veins,
large varicose veins and their main drainage veins is clinically important, because diagnosis of
patency of deep veins and dilatation of the drainage veins is necessary to choose the treatment,
conclusing conservative therapy, stripping and sclerotherapy. Although, detection of fine var-
icose veins and connecting veins are not so important, because those veins are seldum need for
treatment. MRV was not so suitable for detection of deep veins, but very useful for detection of
varicose veins above 5mm in diameter and their main drainage veins.

In conclusion, MRV is non-invasive and effective method in varicose veins of calf, and it can
take place of venography with the improvement of deep vein detectability.
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