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Clinical Usefulness of Three-D Cerebral
mensional MR Imaging in the Diagnosis of
Medullary Venous Malformation

Reiko Uchida, Takaaki Hosoya,
Koichi Yamaguchi, Nami Watanabe,
Morio Nagahata and Tamami Haku

Medullary venous malformation (MVM )is one of the most
common vascular malformations encountered pathologically.
In fact, it is generally discovered incidentally during the
workup of other disorders. In 18 cases (19 lesions)of MVM,
we evaluated retrospectively the diagnostic value of CT and
MRI. We set four valuations, excellent , good, fair and poor
. to assess the diagnostic value of each imaging method.
Contrast enhanced CT and pre-contrast MRI could detect the
abnormality in 80% of the cases, but it was difficult to dem-
onstrate the umbrella like medullary vein, Contrast enhanced
MRI showed the umbrella sign in 60%. Images reformat-
ted with three-dimensional (3-D)MR imaging were better able
to demonstrate this structure. Medullary vein collection,
drainage into a single central vein and termination into a
superficial cortical vein or a dural sinus were clearly dem-
onstrated in all cases. Thus, all cases were diagnosed cor-
rectly as MVM. Contrast enhanced 3-D MR imaging was
superior to other imaging techniques except angiography.
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Bl IR A7 (medullary venous malformation) i, FESEis
R P 1% FE (venous angioma) & Vb TWizd DT,
Huang" (& & o TRE SN2 TH 5. BIETHOLH
T, ROEIT S EIRD2.6%IZHFEET B L vbhTH
D, EBROEKRTHCTPMRIC L ) BHEECRVW S5
X oTEDY, 4, 3-D MRIEEITBIT 28E
AR AT T DFii BB & TESR O B HEM{R B ITE: & BHRET 3 5
EEDIT, BEBIRFEICBIT S, 3-D MRREEDEEC
DWW L7 O THET 5.

MR EHE

ARIZ, 19914F10 8 ~19944F 1 A OB IR FEES
FHIEIRIE 12 33V TMRI % JaT L 7 R BHIR 2P 185661, 19
TRETH A, MIEREZIT-7 | HITOAERERYNS
Mg oz, o186l Tid, BHRBIREIICES L X
NHAERIZEET 5 B IR (umbrella shaped medullary
vein) B & UHUL BB R (central draining vein) O % 75
CT, MRI® 5V IIMEEH TRDLNTEBY, BRI
T LHERERSIT L 72, MROERIT 3 D 5738 TFH508%
THoi,

BEFNZOWT, REZT) B L & o 2BRER, B
HHIRETZOERGL, CT, MRI, IMEEFIZBIT 5 EEIR
BHROHIHREIZ D W TR L 72, 186, 9 BlIZ#E&CT
%, 6 P& &R 1T L7z, 186113 RATMRI (T1, T2
BLUTO b CEERBE), 11HICEEMRI(T1 7)),
1661123 dimensional (3-D)spoiled gradient recalled steady state
(SPGR) % iV 723E53-D MRI % Hi4T L 7=,

FERCTHIEIL R EHETCT 60ATH 5.
AREREFLIR AT 2 IIE ©, BEER TS Smn/E, RKEL%
10mmE CHEGA IS L7z, BMCT# g L=, JEA
F EERAIA L =28 — 27 (300mg I/ml) H B\ id A As53 0
> (300mg I/ml) Z50mlH — 7 ARHE, & 65 1250ml SilREE
LaHHCT 28 L7, EAMRIFEFEIZGEFAUSIGNA
(1.5T) TdH 5. T158F9% % spin echo: (TR = 440, TE = 19)
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T, 70 b CHEMHAB X UT2541% % spin echoi® (TR =
2500, TE = 30,100) & % \*Zfast spin echoi% (TR = 3200, TE
=19,95) vy, Smm/E2. 5mmETR(Z L7-. &fl~y F
IANER, IREEILSRICFEAT AR TR L7, &
FMRIE LT, Gd-DTPA(0.1-0.15 mmol/kg) % BHERICTI
SRFRE R MR L7z, #E53-D MRULEEMRIZE [ & #t %, 3-
D SPGRiEE FIVTHRIZ L 7. #i%4MHd, TR =24-26msec,
TE = 4.5-4.9msec, flip angle = 35°, field of view (FOV) = 18-
20cm, A7 4 AR 1mm, ¥ b1 v 7 28256 x 192 x 60(120)
,NEX =2(1), #iZFERI#1053CTH 5. HBoONEEEE 7 1
Wi Flon—Fa¥—35 LR, T4 —-FETY TN
A4 LIEHAPLBELT, WESRD B EShs
& 9 |Zmulti planar reformation (MPR) [#{{% % {ER L 72.
KRB L MEBIRGTE O L RE L LT o2
HETRE L7, OB RS L OCIRICEST 2 - H
MR O A E— WG TS HNHHE, $7% b bumbrella
signSHHIE 2 358 Fexcellent, AEIRIZHET 2 BIEHIR AT
BEZRRO HND b DEgood, HURIHEHRASSEREREL L
TRO LN D6 % fair, RETAVIEMTEL VAR
poor& L7z,

] R

FRERAESR - HM%4E S 2 BHIZEARICTRAE L, IMIEAYE A
EEZZONDEEVNERE, TR, BHARLA 26D
PRERERIC I LTHB Y 1 PIITER B L UG LIHE, b5
1 BHENEH: & 562 X A5A S N7z, HIMOD 7%\ 166 DEER
FERIE, EEVHIFRREDS 6 B, UEHSE, BHBEEHLE 3 #,
WErk, SHF v, HHET, FsERE, AR, SRR
BENEFN L HITH Y, WIFNORERER b EEIR A
DF/EL WK TH 72,

PERIRZIEORLE - K116, /M 6 51, Rk 2 BilC
bHotz. EAENTIE, E29H, H51061TH -7z,

BEE AR A ORI HIRE | ST BT 2 SEFIRE T
DFFHiflifE 5 % Table 11278, #E#CT & BAIMRITIE, 980
% DIEBITEE FIHET E 7295, VI d good*excellentl
L TH o7z (Fig.1). HMMRIDRNTIX, T2B X1
b BRI IZIERTURAE TORERHEEIEG D -
72, EEMRITIREFICREFFR 2B TE, 60% DN
Tumbrella signAfilith 47275, 40% Tiddraining vein % 5
WTEBDATH o7, %H3-D MRITIIBEREIRS IR
) FHCTOEWBGEEERT A LICL Y, &R THER
IREFEEH IR S 17z (Fig.2). HILTRRELR 2
BloS 5 1 FITIEMAED 72 BB L OEHMMRITIZFHE
BIRGEEZWCE R d o705, ) 1 FITIIEEMRIE
1E523-D MRINC & 1) BRBR I AR A TS AR C & 72, Il
THIEL 2 Bl % & 6 BlOMEELTIE, S THEY
WREFFEDOTEEZRIAT & 72,

ER 848 H25H

Table 1 Evaluation of imaging methods for the diagnosis of MVM

MRI

evaluation CT Angiography

T1-WI  PD-WI T2-Wl CE-T1 3-DMR
excellent 1(11) 0(0) o(0) (0} 1(9) 16(100) 7 (100}

good 1(11) 2(13) 1(6) 1(6) 6(54) o( 0 0o( 0)
fair 5(56) 10 (63) 9(53) 11(61) 4(36) o( 0 0( 0
poor 2(22) 4(25) 7(41) 6(33) o(0) o( 0 o( 0)

total 9 16 17 18 11 16 7

No. of lesions (%]

% =

EEZHFOMEAIZ LY, FEBRFIZEEBRICER S
LEESHHIML TV 5. ARG TSR E LER S, Hil
THRELZ 2 Bz ideflBRIcBRINTEY,
PRAEIR & V3B & 7 BEE M % 3R e 0 o 72, BHERRIR 257
DOfEEEl, HERMEOfarl Eo#EIGE LTEL -GS
12, ERCTTT2%, HEHFMRITI0% -, HEHEMRIDTER
CTIZHARTENT WA, ARICTA10mmELIZ% L TMRIT
E5mmETOREIITHORTVAEZELEEL TS LE
Z5NBA, MRIOEAIZ XU BEEEIRZIE O LI
WML TWwaAZ ELHEMETE S, EEHMRIO LTI,
T2&5\WIE 70 b MR L CTISERE CHME
BIRFEOREHRREEH LTV, TUAREI NS 2
flow void D HEEIZBEN TV H 2D L EZ b D, HEEHI
MRITHEBIRGEZOREFTRZHVET L L v BaH,
LdbE, TIHMRHENEETHAZ LERLTVAERE
B, BEBRSEOFEESMIE, o)L T
FEEWIL VR TH -7 BFTORER3-D MRIDHEIE
FHREEBRET RO o DDIE ol EZ LN
7e.

FEAMR 2 TIE, HEEBWIATE S WALEER T % BiR
FERA e VIR 0 BLREIE SN A ERINS ., fE-T,
HIRFOEGZRITIE, WEEZRIT2ZLICLEES
T, EDMEITIT) SLHPEETH A, HEBRSEO
ZWNE, fERMEFEE TITbL TV, BKAMRIH 5\
[ZMR angiography (MRA) IZ2 W T#HO D O#ENH 5.
Wilms & 'O 1L 52T 1 F8(% % 547 L 721247 &1 Tdraining
vein DI HATH LAz L FE LT A, SRS IdmbE % 4
DI WIEGIDEET 1 5dAE Tl 1 16151 06 TR E IR 2
DBWIHTE 723, MIEEMED b D Tid retrospective (ZH,
THL6BF2BTLABKTE Lol @B LTWA,
bivbhoitd, EEMRIZ LV ITE A EOHITdrain-
ing veind b L HULEIERIRSHIB S Twiz, L Lk
A5, draining veinDFERA 21T TIEFVE IR 2 HEE 27
Wil owe B, A RRBBREFEERETE 2w
Mo THAH. WEBHEEL I, FLBIE IR & R
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Fig.1 60 year-old female with sudden onset of visual disorder.
A : Contrast-enhanced CT: Enhanced lesion is seen in the left cerebellar hemisphere (arrow).
B : MRI(T1-weighted image): Low intensity linear structures are seen in the same region (long arrows).
C : MRl (proton density-weighted image) : There is no definite lesion.
D : MRI(contrast-enhanced T1-weighted image) : There is gathering of linear contrast enhancement (short arrows)to central relatively
large vein (long arrow).
E : Reformatted image of 3 dimensional MR imaging: Good enhancement of a central draining vein (large arrow) with good visualization
of the medullary vein(small arrows). We can see umbrella sign and diagnose as medullary venous malformation (MVM).

. F : MR angiography : Medullary veins gather (arrow heads)and become bold (large arrow heads) and flow into the straight sinus as drain-
ing vein.

Fig.2 &1 year-old female with headache.
A, B : Reformatted images of 3 dimensional MR imaging: Umbrella sign (arrow heads)in the right parietal
lobe is clearly visible. Central draining vein(large arrow heads)flows into the sagittal sinus.
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BIRIZHEET BRI T 5 2 L ARETHY, H
EHMETldgood ML EDFHEAWLEIZ R S, good EDE &
u,ﬁ%trmm%'nﬁﬁ@?w% T2B LU0 b o
FERRRI%T6%, iEHMRITO3% TH5H A, #E53-D MRIT
éi%ﬁg%’ﬂlﬁ%ﬂféhﬁﬁﬁﬁ’]& urnbrella sign% 100% |2 HH T X

7o, BEMRETHLMEEREHIT LA LD, HHEIC
PR IR AT 2 B C & 5 & v ) pCilE#23-D MRIDERR K
AHMEIEIECEE S, N SIL, SRR & B>
VTV B HEFZX L T3-D time of fright % IV 72MRA &
1w, 8 il 7 Pl CHE RSO &fE T i calz L
LTWwa., ZOHEITTIBHODWIERAERE L
ThEY, oOmEILETHHVETRETEZs00
VR MRA@&(%%&%E%%#W@ SHIATE 5D
Eﬁﬁmﬁf . Db IAST > T 5 ER3-D MRIT

mmiﬁﬁ&<f%ma%m§%%%£L%%?$
7:.3.

LA Lads, SEERGEOBE I ZMELE-
Twa, —2if, MEFHEZOEEICLVDRLTWE LD
(2, WM THRE L72GE B HEIC 25 L THB.
HMABZ 5L, MEOEFSCHREAMEOWIEIZLY,
MEMIRZESDLP DI 25, BREENIELL T,
MESRSEEESHEREN 2L 25008 Lk, b
NbNOFER LI E & § 272 2 EFTIE, 1l
EBETORZMTETH o725, b9 1 BT, 3D-MRI
{2 Cumbrella sign Z BB IZHE T & 72, MIEASZ OB ITEELS
G258l TESHROBRHRELEZ TWD

b —2old, MEEEZITLEVEMEBRESOER

L5 % 637

DLW EThLH. FEHEIRSTZIE, BEEIIRB S %4
THELDERLEVWLODO DI ENL, 209 HLEE
HEIRE S %A 3 5 MEARA L, HilE ELeTL
ERMOBIELETHER DL, L, BEDLEZ AT
L% - 22 BE BRI L TORBEELITH) RE

EVHBRHL VS MEHELHETL AL LD, WE
FHIRATIE % HEE 2 W C & 515 523-D MRIDEIRIYA %
SR L7z,

PERHIRAT T (MO MAE T, 512 R E 25
HETEHT LI EPHONTVA, MR EE L, X
¥ & pRHoOME M, i, ~EIF) VikEE
KELL T, B8N EMRIFFREET S, LdoT, #ME
PR AT BRI A8 & &0F 4 5 85&121%, umbrella sign
WA T, T2HARE CIERARICSE e EEMEL R L,
DY) > FIROMESERED L2k b, BT L <
eI B A, A RIORERN HEIRIE E DR R332
HoNpdotz,

1 5#23-D MR (%12 BT 5§ B IR 25 72 (medullary
venous malformation : MVM) O HBE & HE D SHEM (255
B GERLCT, #EPHIMRI, #EEMRI, EEY) & LB
#F L7z, 3E523-D MRUSHLLEEE F#IR (central draining vein)
DA & TARIZEET HWE IR (umbrella sign) % BIBEIC
Wiy 5 EATE, MEEFZ KR Lo & OB Mk
L0 LB ERIREIZOZETICER Th - 72,
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