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Gd-enhanced Subtraction MR Venography

Toshiko Hoshi," Takashi Hachiya,?
Tetsu Kanauchi," Yumiko Hando,"
and Tsuguo Homma"

We succeeded in distinctly imaging the calf veins using
Gd-enhanced subtraction MR venography (Gd SMRV). Gd
SMRYV was performed in 15 normal legs, 33 varicose legs
and 22 legs with suspected deep venous thrombesis, Con-
ventional venography was performed in 46 legs in all. The
deep veins of the calf, greater saphenous vein, and intramus-
cular veins had high rates of demonstration in normal legs
and varicose legs (84, 100%, 87, 97%, 67, 73%). The va-
rices were also well demonstrated (100%). When Gd SMRV
was compared with conventional venography in terms of
diagnosis of calf venous thrombosis, the sensitivity of this
method was 100%, specificity was 92% and accuracy was
93%. We found high intensity thrombi on precontrast
images in most cases, a finding that was important for the
diagnosis of local thrombi.

This method was non-invasive and was able to clearly
visualize veins in the calf. We concluded that Gd SMRV was
useful for calf venous disease, especially calf venous throm-
bosis.
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MR angiography & i\ T, f4 OFROHEHATTHNT
BY, ML - T ZDOHEKMAERAEIFEH ST
H. IHET, THEHROMR angiographylZOWTIZE F
EERTRIRE SN TWBIO9S, —rBY 72 ERFRAFIH 12
IEE-> T, bitbid, Gd-enhanced subtraction MR
venography & fiv:% & THARHIR % BERAIZ B TE, &5
W2, AESEHEHIRIIEOBINC AR TH S L v ) R
/IO THRET 5.
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Y2 = TR T REIRAE B X UTERERHIR AR E D BB\
TGd-enhanced subtraction MR venography % 7o 72356 %
B E Lz, PRRIZEM 9 B, foMee6BiT, 4E#bidasigd
5835, FH64.URTH o7, — Rtk TIEHIRFEG H%24
Bl, TREOMEIRCERE S 5V IZABIIRER TREL, T3
HHIRIMASSE 2 B NI ERI LI TH o 2. — Rk T s
MicBlD - B126), EEERIMEEEV 0118146 T3 —
FiE§2# % Fi V> 7zconventional venography (LA T, ##lR&8)
DT T 5,

L&k

218 |XPhilipst #Gyroscan ACS 11(1.5T) & Fiv 7=,

FRY—r Y A3BES S 71 b a—(3D-
TITFE) T, 3 #®dynamic study %47 -72. I 4 Lidbody
coilZ AV, IRMEWITHE IXFIAEMT & L7z, TR/TE 13.8/6.9ms,
flip angle 20", FOV 350mm, < h1) v 7 A 179 x 256, A
F7E 90~ 120mm(THA*EE£IEL LI IHREICL-T
LR D), FEE30~40(FETAT A AE 3mm), i
1[a& L7z, Overcontiguous sliceld [ L CT\w7z\vy, {iAx
> a— Fikidcentric view ordering & L7z,

Wl FIIT B % R{2 L 72%, Gd-DTPA 0.1mmol/
kgBW Z Rl £ 723 FHOWIR L b, FFNIER ImF2E
THEL, AHAWKTT7 I v v ad 5. BEBEISHE
POREME, 7550 MR RG L2 BRI
MliE 1 D4sHAREE, HLALIG DR LG5 & B O # g%
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Fig. 1 A 59-year woman. Normal volunteer.

A: Precontrast source image.

B: Early enhanced phase, source image.

C: Delayed enhanced phase, source image.

D: Early enhanced phase, MIP. Arteries are well depicted.
E: Delayed enhanced phase, MIP. Arteries and veins are well depicted.

TETIENN P 5. SRIOKEIZELL, WO A
IV TR EAL S THMIROELRICOWVWTRE LT
A, 1 HOREEFSEVD, FHMHETEIRO AL
HIzDII15H B EFRDORRELE L, SiRGEEHOHH» 5
WA % 7 e & L7z, ThFEFcoRbil, THREEMOE
WEATH 7 0RETHIROEEEZ/ON TS,

DU I3RS, B, BT hThotlig % El
245130, B LMo EhEhh o BAg e 7 b
773y L7z0%, MIP(maximum intensity projection) (%
ME R R OER L, BE L. FHHETIEE)
kA, BRI T BhRIR A5 é NAH. Z O e
952 L THIROEZEDTFEIZ 2 5 (Fig. 1).

BEIEEZ, 75, lﬁ(‘]’ITHf{'ﬁTFHHU;fE@U’C“i‘zﬂj'}f\t@) o
IEFBOSHE, WIREBG3R e g e LT, THhEkOMH
et Lz, g2 &, THRUEIS =8k (ATIEE AR,
’é‘.ﬂ_‘f Bk, BEEEIR) I E TS TR 6 BA0 & L THE
FTEMET, AMEFIRIZEET 1 B LT, HPvdERi

U5 DREHR & BEST IR 2 560 & LOET L7z, RIS
IR & AT - 7o ERI23Bl46l -t S & LT, R MARTE
DOFZW L V) BLET, BlEE LT, KEOBKEL
Mead L7z, A9ETid, &R UM ITE{R TRIIRA 12 &
BEDIAE % 72 B, BREAFOTHTE CHIRPNIZERZ Sk
VIS A RO TS I TE IR AR AE & B0 L7z, Wi hOFF
fili b BAHHRBE2 AL o T thDIF;#-M Lizfrbh, 25
Mid Rz o BHEEEHRICI o THRE L.

B *

A E AT O RIZIERR, ua'bJ]erm J TR ERRRAR (R
EHIR, THRREELR=HHIR) T84, 100%, FARFEEHR TIX
87, 90%, WHAEHIRTIE67, 73% & -o7x. EIREIZ100%
i S 7z (Table 1).

MR &S % gold standard & L7236, AREOFIRMEAES
W DEEFE100%, 457RBF92%, 1EZF93% ThH 7z (Table2).
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Table 1 Visualization rates in the calf

KEEAZ ) - A E LTHOWADIZ 4T

Normal leg (n = 15)

Varicose leg (n =33)

b E#Ez Iz, BELEEO2D-TORE: & FhEEDAE % 4

Popliteal vein

15/15 (100%)

33/ 33 (100%)

HEb B L MR venography % v T F IRtk %

Deep vein of the calf

76/90 ( 84%)

176/198 ( 89%)

WHITE, TEEMREHEDAZ ) —o v Fichw L%
ekl

Great saphenous vein

13/15 ( 87%)

30/ 33 ( 90%)

TR =#IR O HERII84, 88% TH o775, #i

Intramuscular vein

22/30 ( 73%)

44/ 66 ( 67%)

EERHIROFHAHIEAL C, BB 9 (60%),

Varix

33/ 33 (100%)

MR D208 (60% ) T4 R Hiith A5 b e v o

Table 2 Diagnosis of venous thrombosis: Comparison of

Gd-enhanced subtraction MR venography (MRV)with

conventional venography

72, BUIEE IR % B TR SR & BEE R IR D 2 8
RZzWE§ 5 &, EW98%, HIRER100%H;H
RE oz, RETHIRGHEROMHBEIMENT & %
FRIZONTBMT L, A2 —=v 7L LThk

MRV: thrombi (+)

MRV: thrombi (=)

BEOMEILS 518 T 5. EIBIRIAOMERIT TR

Venography: thrombi (+) 7 0

ER TR RS <19, RIRERHRIID B e
0, A EHIR R B 7RHIE T b RO M

Venography: thrombi (=) 3 36

BEERTZ B, EHERETIIRIE IR M A

Sensitivity 100%
Specificity 92%
Accuracy  93%

zZ =

MR angiography(Z, R#447% (, BfRZ L2 A2 )
—ZVIBREE LTOABHENTWAREETSH 5.
IR IOV T b F8E A & KBRER TI122D-TOF (time of
flight) & AV TBMIC T2 42 EEFEOh, BREKEF
LEOBMEIFROND LRESAT VA,

EEBEFIR MARIE DM FEIX TR TH H Z EDFE vk nb
NBYY, THEIROFMATEZETH 55, BELLT Ok
1$:@% O TOF#EE, PC (phase contrast) H:Y TlE FH T+
ShRHAHEETH B, Fol, BRIGRIC X 2 —E
DFIRET RSN % F V> TTOF echoplanar image THii i L 72
D, BRI & i % N2 CTOFE: TR E FiFa2 % &
DILERAZENTWAS, LaL, TOFEE, PCEILE bICIM
WA WEALT 5730 0T, HEANE, BCUEST AT
IR OGRS A S . F 7z, BT 2565
{5 % TR 2 it 3 5 589 T, BNEko
M EEN TV S, FEEOH H5E1FICT, i
NOFECFHIROHEH ATE AT, TN OBOBIIRASE H X
, BEFIROSEED REEZ 2 B L W) s RS, ThiC
ML, s MAE PN OERA % W%ty 5 5T, #hko
ol R, EROFIRERIE L, NEDRAFE:
DFHli I EE L TVwBEEZ D, ThFTHhEEAZHY
72 B B2 & KR O BRA H OME) 1E A SN B DS, Tht
FRIZOWT ORIz EhTwin,

BT a rOFFERHREHBT L -00ER
MRAZIGH &, BEIFGR#ERDPE (HE S TnB0-12),
FRMEHE ZENE LTS 2 Y a i o@E LA S
B9, ThiRIE 2 B L L2 idbhbhobs
LY TIEInF TRO TV,

bhivbiid, &2k %dynamicscand L THREL, &%
POHMEEF T NI 7 g v LR, MIPIEEREE LT &
25, RESHIRD A 7% 53, RIEWAR, FHPIEHIR b BRI
i Ta 2. SO0 THEL NIRRT SEIIE L,
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D EDHIHEIMEVER & E R .
Db NI E L THW WA 5 EREE 7 45
TRIZIIZEIR AT D ICHiE S h T b, 1EERER O
BWEEOSE, 75HTO FEBROEEIF BV THo
oo WiBE S HIELEIITEHRS L VA IR g L &
A%, EIRZRE OHIF & BAEIRET V2o B A4

C, #7572 a0 TERL BB L RBTADIZT 4
FOWGE CHIRE T 52 212 L. BHosRSE %
RS T 5 L THRIROREOBINIITRRTH 72, §)
HIRM D S BIRMZ 7 b5 7 ¥ 3 & LCHIRASRIFIZER
fliTEBEVIHEONH BT, FNTIEBIRERS DS
M & IS L DR E I VEWIRET (B
VD, JEEEHOE EATEE 2 IR O BRI 13 b
NDONOFEFHE L Twb LELT.

Evans 5'8(%, REHIRIEEOMRIZENIL, /971 T
¥ IO FEAITEE CIENOES OB/ T L L TER
KB TEALLTWA, LL, THRIZEE LMo
AHfilZ7% ShTHE 6T, FHNEIRAMEDZETIZO W
TORRIL B, BiE ERES % 2 Mg % TR 5
LD ZOFEZ T TIREVEEZ S, HESIILES
HIR MASKE DBWTIZ 75 7 4 220 b o — i Wi,
TOF#L, #EMEEITV, B8 S KEETIdwTFhok
EOFHTHHE LTWEA, THREIZOWTOMEHZ R
STV,

RECIAESD ) & B L7z 10609 8 46 CHATTTIE( (S O
IR P B MRS % R ARSI S 37 (Table 3). fHSDAE
fheFEeDbLWHIL Ho7h%, [E—WiE o A4E T E {2
EHET AL TEHCIERTRETH o 4. T2, REMHE
D AR 356 (3 v MEEE M4 D FFFE DS 0 BRHIR P Ik 52
HERETFHIY ERDEEFH o7z, S5, FHE
MAEDIEFED 22 FEFAE D A D 5 1ZMAR DFFLEDS D b 12
CVEELH Y, HMTHEOBZEOEEAITRA SN S
(Fig. 2).

MARDHE I X o TRE D LB EIATEY, &
EHIZA BB T 14 | dmethemoglobin | ZHE K 4 520, FHE
Bl mAR TR A S B A% & v EmE L e T
HEHMTES, bhvbho 8 EFITIXIERED S O &

HAER &I 4559 % §12%
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Table 3 Cases of venous thrombosis diagrnosed by Gd-enhanced subtraction MR venography

Findings of MRV

Case Age sex Symptom romonget  Occlusionsite  FISL RREY FILER Cect Fnange S ey
1 73F PTE 7 days It. CIV-calf v. + - DVT
2 74F It. leg swelling, pain 14 days It. CIV—calf v. - + DVT
3 7F It leg swelling, pain 14 days It. CIV— calf v. - + DVT
4 69M rt. leg swelling, pain 4 days rt. femoral v.— calf v. - + DVT
5 68M It. leg swelling, pain 17 days rt. peroneal v. + + DVT
6 69F PTE 14 days rt. post tibial v. + + DVT
| 7 50F rt. leg swelling, pain 9 days rt. peroneal v. - + DVT
8 56M It. leg swelling 4 days It. post tibial v. + + no DVT
9 68F PTE 21 days rt. post tibial v. + + no DVT
10 60F PTE 9 days rt. intramuscular v. + + no DVT

PTE: pulmonary thromboembolism
CIV: common iliac vein
DVT: deep venous thrombosis

Fig. 2 Case 1: A 73- -year- -old woman. DVT of the left leg (common iliac vein—calf vein).
A: Precontrast source image. High intensity thrombi are located in the vein (arrows).

B: Delayed enhanced phase, source image.
C: Conventional venography. Multiple filling defects are seen.

EHEEAROFEOEIZIE, HODPREMIALN R o7:.
FEFI0TIE, HHRER TIEBmANERE T icEmwTa R
o 72 72 O R IR LAEAE OWEEZRINE T & e dr o 7295,
AT T RO 5 IR A O Hl ke ASHH B L2 T & 72 (Fig.
3). HlRERS % gold standard & L7272, ARG ABRGHERES]
R L 7z, AEEDspecificity, accuracy 2%/ NGl S 41T
W EFEZONE, TOPID X IZHEPIEHIRILEIRER T

WIHaRERETEL fDH’C‘ii f‘b‘“:‘-n". 5 PIEEIR O 1M
BATERDIEHICZ V15519 Z &R, HAHIRILRAEEER

RO MIE L L Tii?%’;%h\‘-‘l-l" b h, FOFF
ITEETH2. FLETHHEIREBRICBZETEL L
DERIEFK Z e,
SEBI & (X5 RINEN

FERE 114610 H25 H

Wihsiie & XBIHREECTH - 7261 T, FEH

9 IIMRIEAEE, FHIRER F CICMBEREZ 1T > Tt

fflca-o7-.

s

Gd-enhanced subtraction MR vencngmphy% HwasZt L

&) THREHRASE ISR T & /2. IR LEO2D-TOFELE T
HJI HOREEMNAEDLELE D }‘ T Tﬂ*i fikafk D2 7 1) —
Y TICHE E Bbh.

¥ 7z, REGERIPEIRIARREOBWNIRL - 72 Bl

O E M RSB OF#»r ) & 2% VJ TR
PIEHIR (RS L 72k TIIEIREE R & 0§ Ch-BimE %
T EELI LN
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Fig. 3 Case 10: A 60- -year-old woman. Venous thromkbosis of right intramuscular vein.
A: Precontrast source image. High intensity thrombi are seen(arrows).

B: Delayed enhanced phase, source image. Filling defects in the soleal vein are seen.
C: Delayed enhanced phase, MIP. Filling defects in the soleal vein are seen.

D: Conventional venography. Intramuscular veins are not depicted.
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