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IETEED)

[(WE] HB BN A TR EE BT K (deep medullary veins, DMVs ) 4 i ¢ BN 55T 4 i Bk (internal jugular veins,
IJVs) 87 5 2 & i Ak (multiple sclerosis, MS) G F . Jjik X 30 152 & G2 A 70 MS F35 1 30 (4% 4 3 PE e Ay
MS Xif BEZH 478 MG SL 4R i 1% ( magnetic resonance imaging, MRI) | = 4EE 58 T, AL i 1% ( 3-dimensional enhanced T, -
weighted angiography,3-D ESWAN) 1 3-D s} [a] 53 32 %t LG 36 7 5% (time-resolved imaging of contrast kinetics, TRICKs ) 43
o WLEEHR X HRZE 0 i 25 4255 DM Vs 4 3-D ESWAN BRI 914 5 Lh A i85 5 0 HRZ1 DMVs PE43FI Vs Pers R A 3
22 5, JETEM DMVs H1 1IVs 20285351 55 EDSS WA AR BRI AH DG . 852 (D MS i35 DMVs 343 (1. 67 + 0.25) Eexd
JRZ41(3.00 = 0.00) BEFEAK(P <0.01) ;16 B >2.0 35K 1 43,8 HIHHEE 0.5 ~2.0 4EH K 2 47, —H SxF R4l
BESWAHGIS%EX(P<0.01),6 FlHEFE <0.5 F5 55X MA i E R T EEME(P >0.05) , 9 A8 M kL 28 8
WP IAEK . @ 5 (1(16.7% ) MS 8412 (11(6. 7% ) K BRALE & 1Vs BEA 2 41 Vs B %k 225 50 L6 2 5
(P>0.05), @ Vs B 5 DMVs 3l 2> JC 8 3 AH G M (P > 0.05) . @ DMVs i /b AR i 55 (B 3 5 72 4 10 3 1 A %
(r=-0.89, P<0.01),5 EDSS ¥4 LB E M KM (r = 0.05, P>0.05) ;1JVs f78 5 EDSS P43 I L1 JC i 3 HH G 1t
(Z=0.20, P>0.05; Z=3.46, P<0.05), &5 MS ¥ DMVs 728 5 1JVs 375 T0 i A 60
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Correlation of changes in cerebral deep vein and internal jugular vein with multiple

sclerosis

Zeng Chun, Li Yongmei, Ouyang Yu, Luo Tianyou, Lu Fajin, Chen Xuan, Wang Zhongping, Hou Huanxin ( Department
of Radiology, First Affiliated Hospital, Chongqing Medical University, Chongging, 400016, China)

[ Abstract | Objective To study the correlation of cerebral deep medullary vein (DMV) characteristics
and changes in internal jugular vein (IJV) with multiple sclerosis (MS). Methods Thirty recurrent remittent
MS patients ( MS group ) and 30 age- and sex-matched controls ( control group) underwent conventional
magnetic resonance imaging ( MRI), 3-dimensional (3-D) enhanced T, -weighted angiography ( ESWAN) ,
and 3-D time-resolved imaging of contrast kinetics (TRICK). Changes in periventricular DMV of MS group and
control group were observed on 3-D ESWAN and scored. Results The periventricular DMV score was signifi-
cantly lower in MS group than in control group (1.67 £0.25 vs 3.00 £0.00, P <0.01). The course of MS was
>2.0 years in 16 patients with 1 score and 0.5 — 2.0 years in 8 patients with 2 scores (P <0.01), and <0.5
year in 6 patients (P >0.05). Dilated and prolonged penetrating veins were found in 9 chronic MS lesions. IJV
stenosis was observed in 5 (16.7% ) MS patients and 2 (6.7% ) controls, respectively (P >0.05). The IJV
stenosis was not significantly correlated with the reduced DMV (P >0.05). The reduced and shortened DMV
were positively correlated with the course of MS (r = -0.89, P <0.01) but negatively correlated with the
expanded disability status scale (EDSS) score (r= 0.05, P>0.05). The IJV stenosis was not significantly
correlated with the EDSS score and the course of MS (Z =0.20, P >0.05; Z=3.46, P <0.05). Conclusion
Changes of periventricular DMV are not significantly correlated with 1JV stenosis in MS patients.
[ Key words ] multiple sclerosis; magnetic resonance imaging; cerebral deep vein; internal jugular vein
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% K MEEAL ( multiple sclerosis , MS ) 2 — it FpAiX i
ZERGENE PE RN B BE T b o Ok St A A R R
RIS U198 S I 3IIE oy B FURA B Vi K &3
SePE T Mo Y R PE B B e e . B LR
ks 5 MR R IR AR R MS ik T AR
“ ZEIE K ( penetrating veins) ', 41 ZoE 45 R — DIk
BT MS et RIS/ 8 ik ) 06 R 60 9T
18 MS S8 E AR AR OpE A% B 1 i 5 Bk
HEAS JE (chronic cerebral venous insufficiency , CCSVI) 5
MS i AR HILEIAE DG FRAT I =235 T, A &
J§{4% ( three-dimensional enhanced T,-star weighted angi-
ography ,3-D ESWAN) £ A L5 i 18 &8 # bk A2 16 F =
YEIF 8] 73 B 500 bR 3 ) A4 (time-resolved imaging
of contrast kinetics, TRICKs ) ¥ 2% 51 PN # Jik ( internal
jugular veins, 1JVs) JE A RE, 3 — 240t MS BB &
G R ER DK i s 5 CCSVI & A AFEAH G, LU B 4
PRAFE MS 1955 B R R S L o

1 RS

L1 —f3tH

[\l B 2347 2010 4 8 H £ 2011 4¢ 12 A fE KB A1 Beind7
I TZBEVI 30 %52 Z2fif AL ( relapsing-remitting, RR) MS &
H oA R E A BN E ST EREY RERFERERER
(expanded disability status scale, EDSS) ¥4, 8 & 1Yl AR 3 .
S A A F AR R FF A McDonald A7 1fE (2005 4E 48 1T
RO A E LR PRGN 3 A H A I R 6T & R
TESb o AL, Bk 12 5], 2ok 18 ], 4R 1% 20 ~57(35 +
3)4% KR 0.3 ~14(6.1 +0.4)4F, EDSS 143 0 ~8(2.7 £0.5)
I [FIIREEE 30 - MS X REZ, S50 13 4], 2ot 17 ], 45 %
19 ~50(33 +4) %, ABFIFHG BB PIZE 0L 2 b o, BF 5%
XTRIEE TG E .

1.2 &k

FIH#8 F GE Signa HDXT 3.0 T MRI %, 3k SR E 3¢
8 I ARFEFELIE . TR W RAT E R MS 12 W/ N v
SERIRRIE MR JFEFIFHE ", A 555 97 18 5 74 J (proton densi-
ty, PD) X [ul 3% T, WI(PD / T,WI) (TR 2 900 ms,TE, 25 ms,TE,
93 ms,ETL 12, Matrix 256 x 192, NEX 2) & {4 % I8 #6555
(fluid attenuated inversion recovery, FLAIR) (TR 8 000 ms, TE
120 ms, TT 2 000 ms, Matrix 256 x 160, NEX 1) ,FLAIR T, WI
(TR 2 050 ms, TE 24 ms, TT 750 ms, ETL 8, Matrix 256 x 256,
NEX 2 ), $9 48 ¥ Bl BT T = 4 & K AL, )28 5 mm, TG ] B,
FOV 24 ¢cm x24 cm,

3-D ESWAN R =4k 43 B 8 A [l b B2 17 4 iif4 , 4
HiZHTR 60 ms, %% TE 6 ms, [ [A]FE 7 ms, 464 448 x 320,
e 62.5 KHz, Bi%% ff 20° ,NEX 0.75,FOV 22 ecm x22 cm, JZ2JE
2 mm, 3-D TRICKs 9% 5k, TR/TE 3.7 ms/1.4 ms,
A 25° )22 2 mm, FOV 350 mm , % [4 320 x 200, #H{ #R5F 0. 8,
¥ MeDRaD-spectris solaris EP-MR % 5 FE1E 51 4%, 26175 A
KA ,25 s J (RN AT A A S AR 22 41 i, e o M T
FIE K 15 ml, RS ZE N 2 ml/s, X L3 3 565 57 B 20 ml

A EER K LAAH [R] 3 23 ok 3% 422 87 JE AN K, AR A4 10 13
Y BT BEE AL RS BT T, WIS, H AT
FIWr MS 1 Bl M 1) 4 b5 A 5 kR B9 6 b RS e AL TSR
1610 DI, 5K 3t A 0 35 B ) MS, T J i Ak 0
FEH MS, Al A PR £ 3 Sk B Bl fe e R iB s R o
1.3 3-D ESWAN E1% j5 4 32

3-D ESWAN [ )5 Ab 3 5 M i % & 55 DMVs ¥4 55 U« ki
ELEHR )G, M H GE ADW 4. 4 TAE3 19 Functool 2 %% 4% 3-D
ESWAN FMRA TG A0 Ry 1 5 4 i LR i R i e bk 1) A8 1k
4 H2H 3-D ESWAN EMEFHH 4 ~ 6 mm J2 R4 PRI /N JiE
P EME (MindP) o 1E A0 2 A4 55 PR30 5T 7 ik ( deep medlul-
lary veins, DMVs) 20 AWF5T  ARIE T 20T _1 T #83h 2 AN, Bk
T4 R TR B

3-D ESWAN kMG R 2. 5 4%, B0 s & S 2 5 B2
BB 5y R  h A 3 P BB AR i = AR S
GRS, AT R B AR B S22 T BT, oy Bl R 22 8] 1 15T
(B 1) o B IKIRAE  AR L  IA A 3 R ik
FE SRR R A4 3 43 OMI ki 2= 1A S5 UR0 Jo f Bk 35 20 4%
A SFATHES , B3RS o8 3 45 QMG 2 74 55 R BE B Tk &5
D D E RN (HE AT A B A, O 2 48
O] fiki 2 A% 55 BB T 8 J P 0 3574 ok 20, 358 4338 N, 8 4
kA, 1 4.
1.4 3-D TRICKs F4& )5 4 22

%f 3-D TRICKs #pA4~i AHAR 7 141 5 40 B8, F H MIP Fil MPR
FAR 45 A L EG 22 £ BEWLER 1IVs FRAE PR A 2F i As , 2 1R
SCHRL10] Bt oz % i TTVs 23 9 R B VB IIR U T k
WA TE ZAGRTE 5 Fp2 Al R A B F1/ 8 59 RIN N 17
R, B2 A S0 BURRHE I 3-D ESWAN F1 3-D
TRICKs EG#ATH B R, B A — B PR g
1.5 %itFEam

FHETERILL x +5 R, 2RI SAS 8.0 S 4k 14, 2 41 DMVs
A0 LEBCR R RIRS 56, F1) F Fisher B DI 3R 120740 MS &
H XA Vs B8 RSN ZE S X MS i35 DMVs ¥E43 5
i FE A EDSS $F43AH I 43 412K T Spearman BkAH 3¢ 4347, 1IVs
BeZE 50K 2 457 DMVs 2045 (1JVs B8 55 B2 Al EDSS 3F-4)
FAAHE DG 43 Hr 2R TR R 50

2 R

2.1 ##MRI 27 MS 5%k £

30 f5i] MS 5% Gd-DTPA 335 145 ANkt TCom AL, Jrp il
fibi 2= AR S EE 76 A, Heih G i M) A5 5 5 5 R B TG &
HUAE
2.2 3-D ESWAN 2 7] i £ 4k % DMVs £ 3L

30 il X} B #5209 3 43 (& 1), 30 5] MS % M (1.67 =
0.25)4r(FE2), H 16 FlIRAE >2.0 FH K 1 4,8 il E
0.5 ~2.0 4EHJ 2 43,6 BIFE <0.5 4EH H 3 4%, MS R#F Y
X IRLL AR, 2 A G (Z = -6.09,P <0.01) , HiHi
T >2. 0 AEZFIRFE 0.5 ~ 2. 0 4F F P4 e %t HE 4L 85 2 B AIG
(ZH5 M -6.69,-6.06,P <0.01), %5 <0.5 4 5%
HALH HOR 25 7 LS 24 B X(Z =0.00, P=1.00), 136 4™l
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3:5"\%;1): ‘4’%‘;0: 1"]‘%
1 4k MS it B8 480 sy = 0 55 R ER 8% R 8%k 3-D ESWAN MinlP E{%& (#4324 3 43)
A3 B B (AR 4.5 ) MR F DMVs 45 T AW, 3304 1 59;B:37 F e B4 (R4 1.7 55) M4k 5 DMVs 4 T
ApFa P, 3542 53036 £ FHEZ(HAZ0.3 )M FIHRF DMVs & 5035, 3854 3 &
2 MS £33 DMVs 3-D ESWAN MinlP E{&

ERFAE P ZE T FR K (penetrating vein) ” A5 41 AR i L A
R NERKE T R, (B 5 BEE T, 9 AN ekh i 2Rl
FRIK” Ry IR AIRE K

2.3 3-D TRICKs 2+ IJVs 2 %

30 f5il MS B IH 5 4 (16. 7% ) ££7E 1IVs 7 45
146(3.3% ) s >2. 0 4E8, 2 461(6.7% ) i FE 0.5 ~2.0 4E3%
K2 B1(6.7% ) Wit < 0.5 435, Bz H A AL T 308 3 ik 43 X
FAF DA, Hedr sl pe 28 1 6 (3. 3% ), B kA= 4 f
(13.4% ) , ULIE 3, XFRRZH .2 4] (6. 7% ,2/30) f£1E 1IVs B
2,1 FEUR SR A SR GBI ) |, 18457 3054 8l ik 43 K-
I (CB) o MS 5 Fxt BRAL TIVs Beog kAR R 22 R T0 3%
H(P>0.05),

A:BARAZ MIP B4 T AW TJVs B
By FRPERE %8 3 B: AN TJVs 32 %% A8 0 B 7 4
1HE 1 EAR KRR

3 36 B MS BE(HRE0.3 F) IINFEKER

2.4 AR

1Vs $e 7 5 0 figi %= 7R 5% DMVs Jif /> 6 2 5 6k (7 =
2.87,P=0.41),

DMVs /> A SRR R B AL (r= -0.89,P <
0.01) ,5 EDSS 43 JC 8. 1 X (r =0.05,P =0.78) , 1JVs
TEZS AR 5 EDSS 5% F2 A1 EDSS 43 06 5 2 M 6k (£ =
0.20,P=0.84;7Z=3.46,P<0.05),

3 i

3.1 MEEEHRE DMVs 5 1JVs 7 % 2 18] 6948 0 5
AT R R MS B3 i % 14255 DMVs 2
85 B A GE T2 o SCHRHGE MR 7 A%
S PET RG34 0 7k MS B S AR 3 (i ol 3 42 6 1T 255
AR, PS5 I LA ) o Ge TR SW i
7N MS BN PY DMVs A5 0F 2 B 20, 47 MS 7
FEACH i EL A8 0 el ] et de R AR . I
ERBEE R A Y T 25 W) st 1 Sk B B et
%% & 4 ( experimental autoimmune encephalomyelitis,
EAE) S8 ) RAEFEE , BEHT MS fixi N AT BEAF7E IfiL
TSN ) AR R o FATTHIT A RIS R W AR E
] MS R i 25 452 DMVs B k20 52 ik ik L 4F
2 0N AR R B 04 JE R A AR 0 MS S SO A
AH S5, LA PN 2 200 6 3 A R ORI B I B 35 B
REAR (5 3 AR, AT S0 A s FL/ s 2
CCSVI FYFFIE Sy XU 1V Fi1/ a5 AT i B2 Al
SCAGERIT T A I i o 920 B~ 18 368 ek ] T g
2510 Zamboni 25 T e BR TE  E BE R R 223
P HORXT 65 il K2 MS BT LB MS &
Vs a5 i bk  HE DK S B DK A7 7R 4 FP 2R AR . A
B Ak ek 1 4% UV BB sl % v R
£ B B XU TIVs FIar i i v B s 5 C B0, XU
Vs Berg , Gk E 3 D B, 22 % 37 i IR I # Jok &
iz R M EE AT KRN IS TIE AR (percutane-
ous transluminal angioplasty, PTA) J&J7 )5, [JVs Fl27
Jok sy B S R AIG, 0 i DR R AR Y S 4 e R G 2
RRMS fE ARG 5 K FARIGN, 3k U sl kb, 95
S 0 8 f [ 9 A B CCSVI & MS W B 4 2 o
o HHENX —WLATE ARG TR, T
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I HRfE CCSVI 5 MS fii A IRFR R DK 22 Z B & 75 A7
TEAHSCHE , A A 5T i — 20 FI ] 3-D TRICKs £ AR WL %€
Vs JEAFARHIE

Zamboni 25" 5% Fi] MR 9 1 GO0 I RS W R A
CCSVI 1) MS 5 F1 8 |4 MS X HE AL WF 58 K B, MS
BE W CBF 5#: Bk IR 2 )1 %A 2 7™ 5 I A7 7E
B AR M, dRilT, Zivadinoy 261 X 51 4] MS H %
133 il MS Xif B %) FEAF 9T, SR FH 3 5 B S SWI,
2 R P 22 8 i, T AR R KA R P K O
B AR Bon B CCSVI ) MS 2354 B 8 B AR &L
AR R P Dk 4%, HL CCSVI ™ B 5 SW
SN PR RO R e ok o 2 S B SR AH DG . AR TV 2 WE Y
A MR KO8R Sl i 2 ke A IR IRCA
PR AHRIRES R, AR e it MS B35 77 76 w7 bk I S it
fIEE . Doepp 2517 SR F 22 3 i 75 4 56 il MS
FH 20 I MS X HRALAH I A B, B SRS 34 TC 1Vs
B, Mayer 251 % MS A1k MS X BRLLHFST , 38
b R P AT A7 R P DK A9 T A B SN R
JOK M R Jok P ek R T T R, 25 SR SR s R OE R AE MS X
WA T M RN S o A9 45 Rt {2 7, 30 5] £
FHNA 5 B1(16. 7% ) UVs fEAERRZE FIIA 2E , 5 %) 1R
HEF LG 2F 5 L, UVs P75t 5 0 i = 14 55
DMVs /D ICHA ARG , #8278 CCSVI AJ BEIFAS & MS
BRI o 4 TS R as 1, A4l Vs
7AW AT BE AR AR TS Ak, A T 9 Mg
PEGEE N 2R R IK T 39K B, PR kAR A R
TGl #5 CCSVI iy MS 3% A, s ) DM Vs i Sy i Jie
PEBRAE A 2E, CCSVI F1 MS o N IR i ik =2 18] 7 A FE
TEASCHE , R AR 25 A SR CCSVI FE MS i [ 2%
TR
3.2 DMVs #= [JVs & & 5 EDSS #F 4 FoJm42 69 48 % 1

AW LERIAF U RS, F8 3 I i == 1Ak 5%
DMVs 30 R/ ARk 55 6B 2, Vs B8 & A it
W PR AR K VR T AR, R B
ML B S b AR MO AE 45 . EDSS AR XT AR &
GAATLR A VRN, A B A2 X R 118 B R G4
PR ELHE R AR ZH s 191 TR 43 KB R S A A
% 2 AT EDSS 143 sz Bl () 2 Ao F1E-E 1 52 5115 00
TS AT LI S R PR 4 36 77 A 1 I DR 3% 5 T e, PRI Ik
A REA B BEACE I 25 R o

B, BT &R ST 45 R A 57 J& , CCSVI
TR MS (R RIEATERE . AW AIH 3-D ESWAN
F13-D TRICKs $ AR % MS fizi DMVs #1 IJVs (1) g 48 1
TR T, B HAAEAEAR M, AR S5 SRR 32
$F CCSVI 1£ MS i e o
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