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The clinical application of three-dimensional dynamic contrast

enhanced MR angiography in old patients with vascular diseases
SONG Yunlong , ZHANG Wanshi, QU Yingmin, et al
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[Abstract] Objectives To study the technique of 3D dynamic contrast enhanced MR angiography (3D DCE
MRA) with total image matrix (Tim) coil, automatic bed-setting and seamless composing methods, and to evaluate
its clinical application in old patients with different vascular diseases. ~Methods 3D DCE MRA was performed
using the techniques of Tim PA coil, automatic bed setting and seamless composing in 78 old patients who were sus-
pected to have vascular diseases . The group included 19 cases of carotid arteries, 14 thoracic and abdominal arteries,
8 pulmonary arteries, 11 renal arteries, 21 lower-leg arteries and 5 whole body arteries. New 1. 5T MRI (3D-FLASH
automatic subtraction sequence, TR 2-4ms, TE 1-2ms,slice thickness 1. 5-2, 0Omm) was used. Gd-DTPA (0. 5mmol/
ml, total volume: 30ml, flow rate; 2.5-3.0ml/s) was injected by automatic injector through elbow vein. The delay
time was determined by Test-bolus method in 70 cases or Care-bolus method in 8 cases. 3D MIP reconstruction was
used in the post processing. Of the total patients, 21 were proved by IADSA and/or surgery. The quality was evalua-
ted in three grades: excellent, good and bad image. Results Seventy-four (94.9%) cases were classified as excel-
lent and 78 cases as good image quality in this series. The sensitivity, specificity and accuracy of 3D DCE MRA in the
group of 21 cases proved by IADSA and/or surgery were 93.3 %, 83.3 % and 90.5 % respectively, and false posi-
tive in 1, false negative in 1 and underestimation in 2, The coincidence rate between the results of 3D DCE MRA and
IADSA or/and surgery was 83. 7% for the group of 21 patients and 100. 0% for aorta and its main branches, but
81. 8% for smaller vessels. Conclusions 3D DCE MRA with the techniques of Tim PA coil, automatic bed-setting
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and seamless composing is minimal or non-invasive method showing different vascular diseases of old patients. The

key point for successful performance of 3D DCE MRA is correctly handling the delay time. It has very high reliability

in evaluating the lesions of aorta and its main branches. However,the diagnostic evaluation of the smaller branch le-

sions should be further improved.

[Key words] magnetic resonance angiography; three-dimensional image;image enhancement

ZEMBERREZER FEERESRE.ZM0E.
e mEEERELSH N SRR B8] EER
R HSE., 3D DCE MRA (3D dynamic contrast
enhanced MR angiography, = 4E# 38 MR [ & &
B) RFERBERN — Mtk E B
AREv2), SERER A 2005 4 3 A5 #H A MR
L, % Tim(Total image matrix) 2B . B 31 ¥ K
FARRTLEERESE .M 18 AR RNERENEESR
#1771 3D DCE MRA &1 %, ST .

1 #AMEFE

L1 —&FH B 200543 AFE 200641 AN
3t 78 B F] BE il B % A 1 & 4F A A 1T 3D DCE MRA
B2, K 5B 48 4, % 30 B, 4F i 65~84 %, F 1
72.3 % . MEBMGEST K 19 6, .8 =308k
14 6, i s Bk 8 1, B B Bk 11 41, BUTF B30 Bk 21
Bl 25 0ESs5 6. MEEEMREEESHR 174
melfl. e 21 IEBFRE I KL EEF
(IADSA) (F) FAR#—PIEE.

1.2 #%FH% O RE%HRHA Siemens A7 1.
5T Avanto 4 B REILHRFA ML (86 F 5 : 45mT/m, 1]

#%.200mT/(m « &), 5 Tim 3k . F & BEA& — &k
LB (REL . FNEERE, AR, EER
B, BRENT K E R 3h Bk B R EE.
@QOEPHER. BEIHEREHANAEEESHH
(Medrad) 4 B} TE H # Bk 3 55 X lL ) (Gd-DTPA, 8
EERERATD WEE 0. 5Smmol/ml, & 30ml, i
B 2.5~3.0ml/s, B — A FE %t Lo 5 5 58 B 5 v 4
A HEhK 20ml, R FIRT. M. 88 £ 3h Bk & B 3h Bk
ARKEAH. REEGENEEERESRER
BMIP) ER=4#FE, OOHBERSBE. £
MEMSEONFE 1. (@) B BHE - 33 5 28 B E R
F s M R B (Test-bolus) fis EH B BEHE A
(Care-bolus) i fp 5 &k, 78 B & 70 | K Test-
bolus ¥ ,8 # Care-bolus %,

1.3 JA¥##4 3DDCE MRA B&FHEERAL.B.
% 3 RHENF B R . Ik BRE, B>
5%KER FELHER; B EIKBRE T, T
5HRER, RERMEE ;2. BakBRERR
BR, AR S5BRES. ARELEHER, £
HRBIE 2 SR RIRFREE R B 374,318 3D
DCE MRA £ i8R e R s

%1 FEWMNE D FLASH FH$%

¥ B TR/ TE(ms) HH EF (mm) BEAO H#EHR R
i B 3.52/1.18 378X 284 30 88 384X 307
B 1 2.53/1.03 390X 390 15 128 384X 246
25 m ¥ (RaEERL -
L 2.67X1.07 500X 375 25 80 512X 307
ol ks 2.47/1.07 500X 375 20 64 512X 307
KBRS 3.46/1.21 500X 375 25 80 512X 307
JNBE R BB 3.46/1.21 500X 375 25 80 512X 307
Y=g A K 25 [a] f 0 B FE B ] () R JE (mm) REBE () & # (mm)
I & 0.5 0.9 16 1.0X0.8X0.9
B i 6.7 1.0 18 1.6X1.0X1.0
25 ME(LEEERBR)
LEE 0.5 1.5 15 1.6X1.0X1.5
B8 5B 5.7 1.5 15 1.6X1.0X1.5
pNx 5.8 1.5 15 1.6X1.0X1.5
NBR B R EB 0.5 1.5 26 1.6X1.0X1.5




EEFLREHERIE 2006 FE 68 B5% E 28 Chin J Mult Organ Dis Elderly Jun 2006 Vol 5 No 2 e 113 -

2 & R

2.1 B®KE A4 78 #] 3D DCE MRA B4 &
AT HEFATEGRERRE 16 fl, AR X
94.1 % ,61 BlFRAEMAPEH 3 Bl KRR FKS. 1 %, %
HABMBEN L IN, Kb 4 HIRGREEE, &
WrRE S 3 (D BB EARER; (OBWMER. B
WA EE s A L (3) 3 # bk A B 15 AR B Bk
Yo , Hai & R FEREEQ #1,50%),

2.2 H#EHA 61 HMmERE, LTk
E18HICHE D, B ES PR E E3kE 3 H E
2) B ¥EshkE 3 B B 3), Rahfk& 2 HIC & 4,
FbkkE 5 Bl Msh ke E 2 5, FSRPEE 9
B, BUF B sh ks 19 Bl B 5,

2.3 A#mH 214 3D DCE MRA 5 IADSA &
D FAREGRX B, £ 4 45 R M8 £ 3 bk
100.0 %(3/3 #) , B 3Bk 100.0 % (7/7 B, H3h
fk 83.3%(5/6 B, BUF B 3h Bk 80. 0% (4/5 ),
BREER . T%, EHRMEAHEEFZ(BE E3)
fk BB BORERF A FH R 100.0 Yo, HEH 4 X
(FhB T B R ERFEE N 81.8%., B
H1H, ERARBMAEL FLBELE6. 6% ,BHA
PR 2. 8% WA REKAM 2 6 HEURE R E
FOAER B4 93.3 % .83.3% #190.5 %,

B 1 3zhik 3D DCE MRA
EMBADKERRBESAREREBERE (E
LD, 2 5%, EMESRKILFARBE (BHL), N
RS EREAR

B 2 MERIBK 3D DCE MRA
B E S BKIF O BT 2. 5em B30 Bk 4 AL 3 30 Bk
HEYRKAERLD . BRANBI IR (EFHL,
I KT B R R BRIAT

B3 TR:ZhBk 3D DCE MRA
ARES T FEABREENEHGMEFH L,
A/NBRZFRIE R S, FRE L0 B4 3h B

3 4t i

3.1 3DDCE MRA REE B4 ¥1bs (1)EH.
T AR R RS IR B AR B B & B CE-MRA 7E & #:
BPhBRHEKRES . 3D DCE MRA B M & Bk B



e 114 - TLEFIREERAE 2006 685 F£5% £ 2H Chin ] Mult Organ Dis Elderly Jun 2006 Vol 5 No 2

4 MEzH+ TR 38k 3D DCE MRA
BE#HBKIFO TH 2.0cm EE 3P4 X4 £ 30k
KERBHERE(ERL RS BN KSR

5 T E:zhBk 3D DCE MRA
705 BE ERFERE 15 4, 3D DCE MRA R
MR GRS L) JB 5 (B B %) X AEsh bk (A #
L) HBBBHRAEY 5%

IR %t HL 3 (GA-DTPA), 4548 T1 B} A, i 2 48
TREAAEZENHE T1 B H, 2 B4 0 KX
FO 3 oK B A ) i fH B A 3D FLASH 7 51 R £ Il i
58,2 MIP 28, /B EERNSFS0E
B, ST ME—AERE, BT =R BRAER,
MR TIER ™ MRA AR, B HESFHRK
WEEPmERE Y., QO 5HMERELE /£
GZXEMEELKDSARMERELH M &K
HLEBTHEMNELES ARG B SR,

i Fo ks SR B A 32 BRTY) . 5 Z A H, 3D DCE MRA
BEWABMSE: XX KESH: EFIREE . RG
AN BB AR S F S BN BA)E A
BEIL M R EMI X T4, JE SR MRA EH AR
1% 5R (AT 18] & BR (TOF) ¥&2 A AR v i 28 R iz (PC
o) A8 I 3 (il ) AR Ik 41 47 A X E T AR .
PR L AR 55 I R T 1) R R K, £ N R 2
B ARG, i xt HE T B T 1595 2 A9 M % S il
B ILE R RY KIS, KA EE N E
I 3RRE LA BT U B 3R R A I YR P R T B A R R
HEBESEZR, FHABHAESRERES M
%% . 3D DCE MRA TR T ftE] KBK(TOF) 1
W& 5 R R &L B ] £, % 2 B A L3 AE 5 A 8%
SHES ) AREREVBRE.

3.2 3DDCE MRA ¢ # A &4 (DERRE.H
5 7E 38 B[] B MR A E 2 B B 3D DCE MRA
TR REETFET . 70 B Test-bolus ¥ . fit i Bk & 37
HIKEE EHEE NI U Flash FHELBEH
H#i,1 W8 /s, 3k 30~80 W&, 18 i i AR 1 SR 4, W
BERmMEBEMNEENBALME, UESREMHR
(mean curve) ¥ 5E & 5 7 B ik B Y X 1) 0% {8 B
B, SEMA O K 23 [EEEE , 391 3238 B R B E b E
T ¥ A S & {EH B (8] (time to center)-ls, 8 WJ
Care-bolus % : LI#E 4§ 5@ RO EMBR L FEHE
FEES 88 L) 2ml/s @ 1 15ml Gd-DTPA, [F) At 17 it
LB 2D A5 BE B35 5 B 3h fih & R 55 Y 0 Bk
BMBXME, YEEMABE, LHEHRE CE
MRA F5, ik K 25 @R E S, A4 70 B Test-
bolus #,66 4] (94. 3%) K, 8 # Care-bolus B, 5
BIC62.500) M, MiIE RN EHBHFRE &, KB
Test-bolus BB H E B, R FER B . ETEK, )
IR, OTm LB AHBRELEEZEAR.
Tim 3k BB A — LR B (L35 Sk BB L 52
LB, R RERE, ERELED L T TR
SMOFEERHEN . XA TEERX EHEBEL
AR, R—MEF BT, 7 205cm K 4E 2 BFH
B, A RBREIHARELEANEFEREL, 1.5T
Avanto MR RF 76 M RAEE LB, & 32 14
PR ASBARERBRBREM, AE—RE B E
B ERRAEFREMWEERE, LN LB M.
MBTBE A— B 55— FHITRRRE. W%
JCEE R T 258 E, W0 k2 o 6], 38 i & 45 4 3
B, —RUEZREFMNBEMEREHRE,
AW & B AR BB AE — N BF o BT I B4 I 4 45 4 T



PEEFLBEERNE 20060 68 £5%5 £ 2H Chin J Mult Organ Dis Elderly Jun 2006 Vol 5 No 2

* 115 »

FNE—BES SR, PFEnELRE";H
SBRRERAGEHEERMEL  HBRTAL
MRS Al BB 7= SO B Bh LS s TS R E R
B EP, A composing K4, BHF L
1, ¥ Z BB R B sh BH i OB AR EIR , 7T DL IR TS i &2
FENNELRER AANTELREERENLS
W0, WA FMEETEAREREARR, X
HKEERTJS A2 MIP ER AR 2 LA B2 I, 26 0% JR 3R
E & %647 3D MIP E &, LLK [ 8] R i 7% A [F
AE.FEELNEZAE=S2NETEHK.

- & L FiR, 3D DCE MRA & —f L8] s £l
HENEBRER A HLEATEERELZRNER
THERERLE. A Tn KB . A3 B KL TS
EEERENESRBREAVE. EHEEER
B} [E] 2 3D DCE MRA BZj iy X4 . iFM E£3 kR
HEESXREA R WA NS, B XT3 bk 445
XHABERGHEHA—SRE. KEREEERAN
BRESBRAEEMEEEM DSA, " ZNATE
EAMBERENRE.

$F XK

1 Huston J,Lewis BD, Wiebers DO,et al. Carotid artery:
prospective blinded comparison of two dimensional time
of flight MR angiography with conventional angiography
and duplex US. Radiology,1993,186:33-41.

2  Rolf J, Claudia F, Evelyn W, et al. Contrast-enhanced
MR angiography of peripheral arteries including pedal
vessels at 1. 0 T; feasibility study with dedicated periph-
eral angiography coil. Radiology, 2005, 235.:319-326.

3 Yucel EK,Kaufman JA ,Geller SC,et al. Atherosclerotic
occlusive disease of the lower extremity: prospective
evaluation with two-dimensional time-of-flight MR angi-
ography. Radiology,1993,187. 637-641.

4 Kumar S, Roy S, Radhakrishnan S, et al. Three dimen-

10

11

12

sional time of flight MR angiography of aorta and its ma-
jor branches; a comparative study with contrast angiog-
raphy. Clin Radiol,1996,51.18-21,
Steffens JC, Schafer FK, Oberscheid B, et al. Bolus-cha-
sing contrast-enhanced 3D MRA of the lower extremity.
Comparison with intraarterial DSA. Acta Radiol, 2003,
44, 185-192.
De Cobelli F, Mellone R, Salvioni M,et al. Renal artery
stenosis: value of screening with three dimensional phase
contrast MR angiography with a phased array multicoil.
Radiology, 1996,201; 697-703.
Loubeyre P, Trolliet P, Cahen R, et al. MR angiogra-
phy of renal artery stenosis: value of the combination of
three dimensional time of flight and three dimensional
phase contrast MR angiography sequences. Am J Roent-
genol,1996,167 . 489-494.
Chomel S, Douek P, Moulin P, et al. Contrast-enhanced
MR angiography of the foot: anatomy and clinical
application in patients with diabetes. Am ] Roentgenol,
2004, 182, 1435-1442,
Cloft HJ, Murphy KJ, Prince MR, et al. 3D gadolinium
enhanced MR angiography of the carotid arteries. ] Magn
Reson Imaging,1996,14; 593-600.
Bakker J, Beek FJ, Beutler JJ, et al. Renal artery ste-
nosis and accessory renal arteries: accuracy of detection
and visualization with gadolinium enhanced breath hold
MR angiography. Radiology,1998, 207:497-504.
Poon E, Yucel EK, Pagan-Marin H, et al. Iliac artery
stenosis measurements; comparison of two dimensional
time of flight and three dimensional dynamic gadolinium
enhanced MR angiography. Am ] Roentgenol, 1997,
169 :1139-1144.
Krause U, Kroencke T, Spielhaupter E, et al. Con-
trast-enhanced magnetic resonance angiography of the
lower extremities: standard-dose vs. high-dose gadodi-

amide injection. ] Magn Reson Imag,2005,21.449-454,



