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Fig. 1. (H-))
Fig. 1. MR venogram obtained by 3 different
methods of a 74-year-old woman with deep
venous thrombosis.

(A) Transaxial GRASS image shows a filling
defect of the inferior vena cava clearly (ar-
rowhead). (B) Transaxial 2D-TOF source im-
age at the same level as (A). The signal intensi-
ty of the arteries is supressed. (C) Transaxial GRASS image shows a filling defect of the left com-
mon femoral vein (arrowhead). The signal intensity of the left common femoral vein is low, com-
pared with the right one. Collateral vessels are also evident (arrow). (D) Transaxial 2D-TOF
source image at the same level as (C). The signal intensity of the arteries is supressed. A filling
defect of the left common femoral vein is also recognized (arrowhead). (E) Reconstructed maxi-
mum intensity projection (MIP) image of the pelvis using 2D-TOF method. Left iliac vein is not
seen, and several collateral vessels are demonstrated clearly. (F) Reconstructed MIP image of
Gd-enhanced method shows filling defects of the left iliac vein and inferior vena cava (ar-
rowheads). (G) Coronal source image of Gd-enhanced method shows filling defects of the left
femoral vein and inferior vena cava (arrowheads). (H) Conventional venogram shows filling
defects of the left superficial femoral vein. Collateral vessels are poorly visualized. (I) Recon-
structed MIP image of the thigh using 2D-TOF method. Left superficial femoral vein is not seen.
Collateral vessels and dilated left saphena magna vein are evident. (J) Reconstructed MIP image
of Gd-enhanced method shows filling defects of the left superficial femoral vein and popliteal vein
(arrowheads) . Dilated small veins surrounding deep calf and deep femoral veins are also recog-
nized. (K) Coronal source image of the same method as (J) shows longitudinal filling defect of
the dilated left popliteal vein (arrowhead). (L) Conventional venogram shows filling defects of
the left deep calf and popliteal veins. Saphena magna vein is dilated.
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Fig. 1. (K, L)

Table 1. MR Findings of Deep Venous Thrombosis
Obtained by 3 Different Methods. TOF: Time of
Flight, Gd-E: Gd-DTPA Enhanced Spoiled GRASS

Method GRASS | TOF | Gd-E
Number 10 9 9
Intraluminal filling defect 6 6 6
Decreased intensity 10 7 8
Collateral vessels 8 7 7
Small veins 0 0 8
Early venous filling 0 0 3
Wall thickening & deformity 3 0 0
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MR venography of the lower extremities was carried out in 19 patients with suspected deep
venous thrombosis using 3 different methods : GRASS method, two-dimensional time of flight
(TOF) method, and Gd-DTPA enhanced 3-D spoiled GRASS method. Twelve out of 19 patients (It ; 9,
rt; 1, bil ; 2) were judged as having deep venous thrombosis on MR venography and/or convention-
al venography.

“Intraluminal filling defect”” and “‘decreased intensity’’ were thought to be the direct findings of
deep venous thrombosis. On GRASS method, 6 out of 10 “filling defects” and all ““decreased intensi-
ty”’ were detected. On TOF method, 6 out of 9 “filling defects’ and 7 out of 9 ““decreased intensity’’
were seen. On Gd-enhanced method, 6 out of 9 “filling defects’” and 8 out of 9 ““decreased intensity’’
were visualized.

“Collateral vessels”, “small veins”, “early venous filling”’, and ‘‘wall thickening and deformity”’
were thought to be the indirect findings of deep venous thrombosis on MR venography. On GRASS
method, 8 out of 10 “collateral vessels’ and 3 out of 10 ‘‘wall thickening and deformity”” were detect-
ed. On TOF method, 7 out of 9 “collateral vessels’” was seen. On Gd-enhanced method, 7 out of 9
“collateral vessels”, 8 out of 9 “small veins”’, and 3 out of 9 “‘early venous filling” were visualized.
There were no significant differences between these three method detecting direct findings and ““‘col-
lateral vessels” of deep venous thrombosis. ‘“Wall thickening and deformity’’ was only detected by
GRASS method, while ‘“‘small veins’’ and ‘“‘early venous filling’’ were only detected by Gd-enhanced
method. Seven out of 19 patients were judged as having no deep venous thrombosis on MR
venography. Among them, 5 patients were evaluated as thrombophrebitis on conventional
venography, and 2 patients were diagnosed as having edema of the lower extremities induced by
cardiac failure.

These results suggest that these 3 methods are useful in diagnosing deep venous thrombosis.
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