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[Abstract]

The incidence of diabetes has been increasing with each passing year and diabetic

peripheral vascular disease has been one of the serious complications, which increasingly threatens the

numerous sufferers” health. The preoperative imaging evaluation measures for the peripheral vascular disease
include Doppler ultrasound (DUS), CT angiography (CTA), MR angiography (MRA), digital subtraction
angiography (DSA). In the situation of today that both the imaging equipments and imaging technology are
developing swiftly, it is necessary to make an evaluation of these imaging ways. This paper aims to discuss
the clinical value, the limitation and the progresses of the above devices, and to summarize the advantages
and the recent advances of preoperative MR angiography used for observing lower limb arterial diseases in
diabetic patients. Medical researches have showed that MRA, as a non-invasive method with almost the same
high diagnostic accuracy as DSA,

is an ideal technique for making preoperative evaluation and long-term
postoperative checkup. (J Intervent Radiol, 2010, 19: 161-165)

[Key words] diabetes mellitus; peripheral vascular disease; Doppler ultrasound; CT angiography;

MR angiography; digital subtraction angiography

TH: S5 FT PN B DR i 23 ISR 8 R Gk T R
Bl DR HE B R 10% DL F, FR EDRE IR R E OOl
4% A~ Kk X Gk 6%, 5 E AR, R AT
AL (WHO) Al i, 38 E B A BRI R E 2 3 T
T3, F HL % 95 560 76 PRt 4 4, 40 2R 3 Ff s 3455 R
A s, 2] 2010 45 3 B A BRI B A BCK
IKF] 6300 J7 4 JE A4 22

i PRI £ A I A5 A2 11 & 9 R AE 40 ~ 59
%k 2.5% ,60 ~ 69 % K 8.3%,70 ~ 79 % Ny 18.8%",
TR A A S JE 107 9 7 BB R LTS BT kA, AR AR

P& B 200233 1A 50 30 R 2 BRI 25 7S N R 2 B ik 4 Bt
WA R T

MR 1.8 ~ 11.4 {5,710 000 fif & 3% , 5 vk T
RS N AN LA R A AR AT B T B A
BB AR A AGIT UG e B &
s AT LA A R AR AR T o T S A a4
P 722 2 WL HEB PEAG R T TR T SR M R SR FIJEAL

1 HaTlkREHERBINE M ERERIEBRA

I A = W P &0 J& L A7 78 B4 PR AS D7 A A 2
T A (DUS) (CT 14 B % (CTA) MR I8 8 1%
(MRA) E 5 9805 ML i 5% (DSA) 45 . DUS & —Fib
TR RIAE 5 AT R R AT B, — R SR 3k
W s kB E TR A, AT LUK B N R R



—162—

I A

e 2010 4F 2 45 19 %45 2 1 J Intervent Radiol 2010, Vol.19, No.2

R EL A5 T PR AS S Ak | I 9 06 {5 AR 4 T
W ARG T IR it 45 72 1 o M 6 12 W O T A
FIMMAE . E B 2 R A8 0 ks 7 A B, 38
el ok Sh kA2, RS, EE M, 50
FBH 7 A0S At A 25 A B Bl = B MO0, A AR A
AR R B S, CTA BB T B AR B X 4R 45 KR 17
Z R )5 2N e A BT A T AN A R A K
BEYUE BSR4 o (E, A2 A I R B ik, A
LT A WO LR R B B AR X SR, T L™ R M
O R A5 M I A P AS R R . AR NI
B H A 4 JE A A Y TC A MR KA i, ] LA DA
PEASG T 45 1 B A6 A8 1% B . MRA 2B HERS IR |
FFAT R A 5 F AR 2 o A A B () 3 ot 4 5 3 i ok 4
EEME L, th  E TR 3 BEEl 4 Bral R AT LK
B 45 1 5 AU BRROR , s e o i,
EL St 7z HU W T IR K . DSA JEAEB LT 430
k28 il G 22 T 51 T 5l A AT, I & U e 3R i
SR R RO A AR, Ay B RS 2 T R 2
VBT 11 4 b v, LG [ A B A G 55 28 o) ) BE ) X R
RSN R E T2 . R T T B
I A8 1) 8 Bz I PN R (PTA) IR YY I AR Hip itk — 26
PEA

Collins % 3 3 A HEBER (11 ASTERHE 6 %
T U7 AR AU S 76 ) X T i 2l ik it 4 9 2% 1)
RIEHS W7 3k AT T 05, 245 J R e 46 I B 7% K F
50% T M ifn 45 55 A8 v, CE-MRA YA 1 5% v , 78 Bl
FIERE 5 B 43 51k 95% (92% ~ 99.5%) Fil 97% (64%
~99%);CTA 7 91%(89% ~ 99%) F1 91% (83% ~
97% ) ;DUS Jy 88% (80% ~ 98% ) F1 96% (89% ~
99%),CE-MRA $5:5J# F CTA, R &% & F DUS,
CE-MRA ¥ 5 F 0 & Fr#%sZ . DUS AR ko
V14 fige ) Vel R o R L A RE 1) 7 B Ak W5 A% CTA
Xof e A8 R T LE A A K S i gt B ) DUS .CTA
A AW PR A1 JE] I A8 28 AR T PAL 1 T H ARk
Bl MRA 1% R, i H O 2o PEAN A1 8 5 sk
AR R A AR TS

2 4T MR TROEREGHRE

Bl & AR H AR AN & R, I A R 0 H 2
MRA ©HUSAR K #E , MRA 5 DSA 12 W ifi 45 ik 7%
HRBE PR R 2 R RGIT#E . RGBS
W o Flaz sl O 2 T80 10 S B8R T B
TE A S s O I A PN S R 1 SR A R O g i 4
Joa A8 I 3 1 SR B TR T DSAL T H MRA AH XS

BB TG TC R S T R ) e R T Ok R A
%, Pl AR Z B4 ] 3D CE-MRA 1R 8 8%
ARATVEAR ARJGREVI T E . Gates % W/ H MRA
T I 2 B 2 em/s BT AT RLBCAS, T DSA |
T 55 K B3 1o 55 AR PR K S [A) 3 B 6 HL 7 i
JERR B N DL R v 45 . (52 H AT MRA 76 3F
At B PR 95 A0 T I 48 s A% B 0 LA I BB YL A
SRAFTEIN T — 8 ] 11,

2.1 Bk S )

CE-MRA SRAER R 1, 24 % Az 2 0 IR e B .
T MRA AR B 0 k. 80 5 2 bk &, B
IR RAZR T f | 2512 Wiy ok RIUE
2.2 i E ) B )

H T I AR 2 3 B K, B IR A i T vk R 4
AR ME AR UE £ — Y BE (IEH 3 e 4 A4S BD) 1ML 4 #F
FE X L T W A B SR B TS 28 i I A A 1Y) R T
T T R 3 X b R0 R g R A R B v A A2
I R H AN

3 A4k MRA FE 18 BR 5% 50 B & 5% 25 1Y 28 it A
A7 FH
3.1 REFRY R

MR EIE 1) A M b AR 37 5 3 30 DL B AE B 56
F 2R MR % 7 58 A 0] 2 0k B = 1 O ) &
BN Ty o TR LA 5T R R AR BE K
HETIG R | SHAim 1.5 T MRI IE 76 2 #i vk 3.0
MRI fir /. 4 TS MRI &4 L 143] FDA JTTH]
fER iFE e, 7 T S MRI 240 T3y,
9.4T 3 MRI F Gt %t i AF g S HoJa AR AR I 22 2
R AEY R . MRIBE {4 3R 58 0 ) & 5 o K
JE L TF T 8 s Pk Re Y O ) PR kR (HE TR
UL3.0 T DL E MR LA AR AE M A8 J7 T ) 10 H
3.2 UG E AR B
321 RBRN T ¥ (cuff) X 41 i 8 A i
A8 T R, fE 3D CE-MRA w3 2 8k i5 e 5%
M) fiff 12 W o 5t R, Ol T A K B ik B A B ) AT D AE
R Hh S 0 g (s e b AE ) | 3 e B Al I
IR KR, I8 K Bl ik 9% 7 78 28 B ) A N 28
K Bl ik 2 52 B R] 9 i kT e I R 45 SR UE 55X
S — P 5 47 1M HAT 2Z A SO ik e R
I 24 E CE-MRA 5 2 1/ 805 8ot i, s g 2448 T
Bl bk LA HE (KHE 50 mmHg) , 53X FF 9 1 730 % A fig
52 A A1 T R K TR 300 o (LA X 008 4 JR e i o g
2 7 A Sl K 0 3 B A A B0 1 R i — A g Y



AT 2% 3 2010 4F 2 45 19 #5505 2 ] ] Intervent Radiol 2010, Vol.19, No.2

— 163 —

Vogt %5 U B8 % B 25 SR i e 5 oK in e 7 4]
TR B Bk I A A5 A MR L RORE LG R R LR A
FE 2 5 N S AT LA W I 4 0 ok R e v TR
322 ZeAz(sifh4 )2 AN CE-MRA - 258 H AR
JETE 2004 471 von Kalle % ™5 Jefifi F , & 2 76
TR AR IR A R X E 3R ) Rl |, 4 2 YRk
7 BB S AT X LU, R AR D A AR AR ] L 56 1
YR AR T B iy L 45 2 M B AE 5, SR 5 Sz RV 4R
52 UORME, R MEARME 3 BEaUF ik 3D CE-MRA
i RAEE(E 5 o Pereles %2V it 51548 DSA A SE
THAS 2% 58 1k 0 2212 W 1 2 B0 R S L TR
B4y 3155 95% .95% 95% ;von Kalle . Pereles 42021
WF SR ] 24 38 1 W A T8 M CE-MRA, 7£ 1.0 T
g 1.5 T CE-MRA & J& 322 sy 1L 38 ) LA B S8 sk 2L e ik
15 4% . Morasch 85 P4 8 2 A2 BRI W i) 2 WU Ry
SR MERRE 2 3155 99% 97% \98% . A7 1 E 458 H
AN Wi T I LA Y SRR R S BE T Gk 95.3%
98.5% . 2R ALk MR i R T BT AR A S 6 A AT
O S i <1 61 e =N i RE Y o o (A =AU Y = A T = W
T k) RS2 T Bh K LA 2 i HERR L
A0 T R A It A () B DA [ B O B
SR DL B AE R M5 5 R AR W R I o 18 | S B I 1)
MLAE (R SRR JE T A A B 1] 2

323 £ i iR 4x HE 20w ] 2 BF MRA (time
resolved imaging of contrast kinetics, TRICKS) # #1
CE MRA WS I [A] 2 5 ms sl & 5/, [l i fa] 1
~ 2 ms, BB 10 ~ 30 s, F 5] # Ik E
e, T DA — e A 5 2k 0 AT DL AR e ] 23 B R Y
K ,3D-TRICKS A LA7E — A~ K #LEF (FOV) 14 []
BF AR A 55 2 1] 43 9 5 R s 1) (] 23 B 6 1 (&1 4%, mT LA
3 3k 0 P A () R 2 AR S A e
SRAEN G bR ml BB P T e v A B ] B
RIRFNWAY . FEAS T T A5 1 BLAST sl — 2k B it
F B 101082 7 4 58 e sl 5 R ] DA 3k B O ey 1) 15 (1)
S HER . fE TRICKS (LRl b A 245 4 /AL
AR (keyhole) i) 4D MRA #4330 HE i B[R] 43
2 MRA W] DR A 2 46 2 bk 0 4%, i e ik i &
Jm] ST

3.2.4 fbi [fresh blood imaging (fbi) J#i R Z4E AR
JEIRZ N A LTS R A B, A AR 1 A
e b, TRANREHES: bi BURE AR RS A T
T B RGBS KA, 5 HA MRA R [, 494
BF () B, SR AN A 0 FH R B 700G A Fof 5 2 2 402
BIL it YL FRT Fb 500 78 28 7 AR 22 S5 46 ) R

3.3 55 RAELER B[] 35 A2 ]

— 1 B0 T X AR R DR A B T
(] S T9U7 [m), 5%k LU 500 p Dk 00 B 5k O I 311 Ji 3
ik it B — B R) o AN R 2t R R R Pt R
£ W ATTEEAE 2y ok PR TR A e B a3 A (B A R A T
K-78 ] /o0 58 , K-23 ] Hposs D R 0 B o
JIT LA BOAE 3R I [] 7 TR R BT bl B O E B
33.1 257k (“best guess”technique) B2k 1) A
HORFHGRESE . BRI LLR ] & W] DI S AR
I EPEY SEZY haiUE s NARIN D BT BU B (1RGN I VAN
AR O R i R A AR ) A DR BRI 25 G TEOR I
R as R o R 2500 Sk i i 5 0 AH AV, i
T B R B, TR Ry 3k el B 4 >R 4R O 2CRT B[] 35 5 1Y
ERR PR BRI o 28 301k B PRI 118 590 A2 A 1% L )
IEATI ] o A0 SR I R) A E AN a2 A ORI 2 1
I ok T e, A L0 38 v 1l 4 R AN o
3.3.2 A shfim % (automatic bolus detection) 4 L&
EE iy [ = o T Y S A1 | D e i i A =
filk A A . U AE T R R I P 0 B, 2 H 3
fih 2 B4 R A L DA AR AP 428 0 1 S il SR i 1R 22
3.3.3 /N 7 (test bolus technique) — 5E Fr
T AR LR 4 3D MRA 4 miy 5c 1% B — 4~ A 3 %t
PR A I S ), i 388 5 51 0 S /N30 % L), —
fe 2 ml e, [ A )3 2 A BEER K 20 ml whige 7
PRHAR B2 [B13 3 50 6 X L )30 2o Je 2 B DX i A K 24
60 s Y I [B] P 3] 52 ] By (5 1~ 2 ) IR SR AR A ds
X HG ) B 32 AT B ) AT 3 e 08 % sl R T o g JEk 2%
B XA 5 0 B gl 2 0 e o e o Kk B IX 3 s )
FUFRTE Bl bk A 1 AL I T1) K U5 53 A0 B 250RD
SRy Sk P8 o) b 7] Sk 3 0 R R ] 2 b ] e 24K
XFE, UG R A R AT LA T, A Ay 3 ok 33k v A
0 L 5 WAt BRI [) 5 K s J) e B SR 4 I
[B) 423 — 2, o~ TR 80 TOF (time of flight) (5%
M), 2 0 5 P 50 7 12 T ] JR M R X I 7 14 AR 1
1ar (R 3= 30 ik R otR B0 R R ) | 808 v DL AR RO
5 AN AR X AR A (> 1 em) TR RN BE i % 00
JLHE Tk it (blood-nulling inversion prepulse ),

500 %) b ) B R o3 A B 2 2]
JUEHE I 20 R A RS ARG I T R E S
H T R8I g 2 14 78 A 51 G I [0 A RO i
i, A AN R A, AT B S = EO K (R 5
JIAG R SR ORI RS — 2, A — R AT
S FBE VRN TR S0 s I SR A S B A R B AR
5 I BT A O A Al 2 ol 0 3 B RS R



— 164 —

it

I A

2010 42 55 19 &5 2 1)

J Intervent Radiol 2010, Vol.19, No.2

PRI Ay Ji I Sk OIS 2 BB i B A AR A
3.34 MR &M (MR fluoroscopy) MR %¢ 5% i 1),
i r ey NIORI RV DU e =90 N 1 | ESIE PSR S SE =
3 CE MRA REEFFH) ™, Jl X — A, Al DLiGH
(ORE] s/ i) JF 50 52 22 ARAT B M X 1ML A — 4E A5
Ji R4 % (2D gradient refocused images) {5 B . 5%
S X L S T B A R el 2 ) LE R PR A B X
PP ey, REEMR L, W BT (wrap-
around artifacts ) FIFH AL EE 152 o (£ LR BAZBIHE LT,
FEAE DUULEE X L ) 21 3 B 7 dote A 81 T vh o0 sl
i M 12 2+ 3D CE MRA  (elliptical centric or
recessed elliptical centric 3D MRA ) A 17 % £ 21| 75 2
O34 515 B o 38 T3 R BRI 454 2 AT LS A
DU RS 2 S5 BN X R I , G A % R e A
HE T 2212 1 Sl IR 1) B0k R 4R A 0l A S B .
4 MEEFIWER

20 L A/ EL X L 3R 2 T R HICE 20 4 R] B BT A
ELXT b AR HOE A B iU A7 7R B R TE 3 ik N 0
{EL M), Bt A L X B R 5]
trisodium (Vasovist, Bayer Schering Pharma AG,
Berlin, Germany), & J& 40 s N XT EE A, & 5 0T
HELEE  RAFAE LS NS5 w0 PR o g
1o o BE AR A UG o (0 g5 A Bl DK A ) 7 4 5
#) 30 min % 45 ;gadofosveset trisodium & KX M F T
BN R 75358 R B CE MRA A8 dc 5 174 I s %o e 5] o

i1 gadofosveset

5 mu

ey =[A

3.0T MR 7 i PR A9 I, 45 w55 45 18 LE A ] F
4 P 25 i 35 R, PR AIEXT R AE B35 TR il Bl Bk
WA RIS 5 B A FIkE & . 248 ,3.0 T MRI
L IS s % NI 7 9| DEEES 3 NI 11 R B 1CR 3= 1| B 3 A
PR 2 sl ks A& H 45563

(& % k)

(1] T B s i B RS HE L ). R A BE 254 (), 2008/01/15.

(2] RS BRI R [ 4 2578 55 CRP (PAL-1 [R 7 A1 56 1 i F
SE[D]. o BT WAL 2 6 18 304 SCECE A (W), 20006,
12.

[3] Schainfeld RM. Management of Peripheral arterial disease and
intermittent claudication[]J]. JAm Board Fam Pract, 2001, 14:
443 - 450.

[4] Carmona GA, Hoffmeyer P, Herrmann FR, et al. Major lower

limb amputations in the elderly observed over ten years: the role

of diabetes and peripheral arterial disease[J]. Diabetes Metab,

(5]

(7]

[10]

[11

[

[12]

[13

—

[14]

[15

[

[16]

[17]

2005, 31: 449 - 454.

Se W, TRV, MONER, SF. JCRIRR AR AEAE IR L T R
i 2 W fE 5 DSA X BB Y [T
2008, 18: 300 - 303.

Collins R, Burch J, Cranny G, et al. Duplex ultrasonography,

B AR IR AR

magnetic resonance angiography, and computed tomography
lower

BMJ,

angiography for diagnosis and assessment of symptomatic,
limb peripheral arterial disease systematic review [J].
2007, 334: 1257.

Leiner T, Ho KY, Nelemans PJ,

contrast-enhanced moving-bed infusion-tracking

Three-dimensional
(MoBI-Track)
peripheral MR angiography with flexible choice of imaging

et al.

parameters for each field of view [J].
2000, 11: 368 - 377.
Loewe C, Schoder M, Rand T,

J Magn Reson Imaging,
et al. Peripheral vascular
occlusive disease: evaluation with contrast enhanced moving-bed
MR angiography versus digital subtraction angiography in 106
patients[J ]. AJR, 2002, 179: 1013 - 1021.

Kreitner KF, Kunz RP, Herber S, et al. MR angiography of the
pedal arteries with gadobenate dimeglumine, a contrast agent
with increased relaxivity, and comparison with selective
intraarterial DSA[J]. J] Magn Reson Imaging, 2008, 27:. 78 -
85.

Hofmann W], Forstner R, Kofler B, et al. Pedal artery imaging-
a comparison of selective digital subtraction angiography,
contrast enhanced magnetic resonance angiography and duplex
ultrasound [J]. Eur J Vasc Endovasc Surg, 2002, 24. 287 -
292.

Kreitner KF, Kalden P, Neufang A, et al. Diabetes and
peripheral arterial occlusive disease: prospective comparison of

contrast-enhanced  three-dimensional MR angiography with

conventional digital subtraction angiography [J]. AJR, 2000,
174 171 - 179.

Dorweiler B, Neufang A, Kreitner KF, et al. Magnetic resonance
angiography unmasks reliable target vessels for pedal bypass
grafting in patients with diabetes mellitus [J].
2002, 35: 766 - 772.

Gates J, Hartnell GG. Optimized diagnostic angiography in high-

J Vasc Surg,

risk patients with severe peripheral vascular disease [J].
RadioGraphics, 2000, 20: 121 - 133.

Wang Y, Winchester PA, Khilnani NM, et al. Contrast-
enhanced peripheral MR angiography from the abdominal aorta
to the pedal arteries: combined dynamic two-dimensional and
bolus-chase three-dimensional acquisitions [J]. Invest Radiol,
2001, 36: 170 - 177.

Schoenberg SO, Londy FJ, Licato P, et al. Multiphase-multistep
gadolinium-enhanced MR angiography of the abdominal aorta
and runoff vessels[J]. Invest Radiol, 2001, 36: 283 - 291.
Kramer H, Michaely HJ, Matschl V, et al. High-resolution
magnetic resonance angiography of the lower extremities with a
dedicated 36-element matrix coil at 3 Tesla [J].
2007, 42 477 - 483.

Berg F, Bangard C, Bovenschulte H,

Invest Radiol ,

et al. Feasibility of

peripheral contrast-enhanced magnetic resonance angiography at



AT 2% 3 2010 4F 2 45 19 #5505 2 ] ] Intervent Radiol 2010, Vol.19, No.2 165 —

3.0 tesla with a hybrid technique comparison with digital [24] Tongdee R, Narra VR, McNeal G, et al. Hybrid peripheral 3D

subtraction angiography[J |. Invest Radiol, 2008, 43: 642 - 649. contrast enhanced MR angiography of calf and foot vasculature
[18] Lakshminarayan R, Simpson JO, Ettles DF. Magnetic resonance [J1. AJR, 2006, 186: 1746 - 1753.

angiography: current status in the planning and follow-up of [25] Sharafuddin MJ, Stolpen AH, Sun S, et al. High-resolution

endovascular treatment in lower-limb arterial disease [J]. multiphase contrast-enhanced three-dimensional MR angiography

Cardiovasc Intervent Radiol, 2009, 32: 397 - 405. compared with two-dimensional time-of-flight MR angiography for
[19] Vogt FM, Ajaj W, Hunold P, et al. Venous compression at high- the identification of pedal vessels [J]. J Vasc Interv Radiol,

spatialresolution three-dimensional MR angiography of peripheral 2002, 13: 695 - 702.

arteries[J ]. Radiology, 2004, 233: 913 - 920. [26] Miyazaki M, Sugiura S, Tateishi I, et al. Non-contrast-enhanced
[20] von Kalle T, Gerlach A, Hatopp A, et al. Contrast-enhanced MR angiography using 3D ECG-synchronized half-Fourier fast

MR angiography (CEMRA) in peripheral arterial occlusive spin echo[J]. J Magn Reson Imaging, 2000, 12: 776 - 783.

disease (PAOD): conventional moving table technique versus [27] Wikstrom J, Johansson L, Karacagil S, et al. The importance of

hybrid technique[J]. Rofo, 2004, 176: 62 - 69. adjusting for differences in proximal and distal contrast bolus
[21] Pereles FS, Collins JD, Carr JC, et al. Accuracy of stepping- arrival times in contrast-enhanced iliac artery magnetic resonance

table lower extremity MR angiography with dual-level bolus angiography[J]. Eur Radiol, 2003, 13: 957 - 963.

timing and separate calf acquisition:  hybrid peripheral MR [28] De Marco JK, Schonfeld S, Keller I, et al. Contrast-enhanced

angiography[J ]. Radiology, 2006, 240: 283 - 290. carotid MR angiography with commercially available triggering
[22] Morasch MD, Collins J, Pereles FS, et al. Lower extremity mechanisms and elliptic centric phase encoding[J]. AJR, 2001,

stepping-table magnetic resonance angiography with multilevel 176: 221 - 227.

contrast timing and segmented contrast infusion[J ]. J Vasc Surg, [29] Butz B, Dorenbeck U, Borisch I, et al. High-resolution contras-

2003, 37: 62 - 71. tenhanced magnetic resonance angiography of the carotid arteries
[23] Lapeyre M, Kobeiter H, Desgranges P, et al. Assessment of using fluoroscopic monitoring of contrast arrival:  diagnostic

critical limb ischemia in patients with diabetes:comparison of accuracy and interobserver variability [J]. Acta Radiol, 2004,

MR angiography and digital subtraction angiography [J]. AJR, 45 164 - 170.

2005, 185: 1641 - 1650. (s fis H $#9:2009-10-13)

S GG GG S GGG W O G GGG GG G G G G S W W W O S Y WY SO GO GO O oo Wy

Pl d  Case report

WISMIIZE C2-3 HEHE S RIZ R R T T
WA R F 37— b

ETLE, XA&AK, ik, B—%

(RIA] 2B MEARTE AR 5 HOHE: BRI 5 i HELPE 4 47
HE S %S :R681.53 XHFREAG:D XEHS :1008-794X(2010)-02-0165-03

Percutaneous vertebroplasty through anterolateral puncture via C2-C3 disc space for axis pathologic
fracture: report of one case WANG Wei-guo,WU Chun-gen, CHENG Yong-de, GU Yi-feng.
Department of Radiology, Shanghai Sixth People’s Hospital, Shanghai 200233, China (] Intervent Radiol,
2010, 19: 165-167)

Corresponding author: WU Chun-gen

[Key words] percutaneous vertebroplasty; axis; metastatic tumor; pathological fracture

B 2,54 & 0 2 AR R B AT Il I e AT TR B0 B T11 % % Mi R % R (percutaneous vertebroplasty, PVP),LI,
AR BIE 52 O s, ARG AR ST 8 Yo 1 AR I PR A (g Al 3,5 93 fill R (radiofrequency ablation, RFA) + PVP A&,
M) 2 REREHUT 3 K. 2009 4F 5 7 B3 2 kAT T8 ~ ARG I g ] 2 i . RLAE 6 SRR O 3G
V0200233 [ o T 8 7 A B I g FR R ZUPE AR PR AT 0 TR SOME NG Bl B 32 PR ST
3 AF 1« R ARSI MR o BRI Fr 2 1k 9 24, PR N R 22 1 L R



B SR T L A R BTMRAS Wik FR ISRELEL ! -

e A, BRIh, W, LI Jie, ZHAO Jun-gong, LI Ming-hua
(A ARSI R A B A S N B BEBUR AL, 200233

% AN g slETIC]PRY]

YT 44 JOURNAL OF INTERVENTIONAL RADIOLOGY

£, &0 - 2010, 19(2)

I e E 0K

S HR (294

L. TR R PRI B HL AR T 2008

2. KRR BRI AP 2948 5 CRPL PAT- LI -FAHDGHE 9T 2006

3.Schainfeld RM Management of Peripheral arterial disease and intermittent claudication 2001

4. Carmona GA. Hoffmeyer P.Herrmann FR Major lower limb amputations in the eldedy observed over ten years:the role of

diabetes and peripheral arterial disease 2005
5. SEIH. gk VE. BOAER. W RYEGE. AR, S E R XISI JE R AR R AL B A P2 A (S DSAX RIS DRI 3] -

B AR des 2008 (3)

6.Collins R.Burch J.Cranny G Duplex ultrasonography, magnetic resonance anpog:raphy, and computed tomography angiography for

diagnosis and assessment of symptomatic, lower limb peripheral arterial disease systematic review 2007

7.Leiner T.Ho KY.Nelemans PJ Three-dimensional contrast—enhanced moving-bed infusion-tracking (MoBI-Track) peripheral MR

angiography with flexible choice of imaging parameters for each field of view 2000

8. Loewe C.Schoder M.Rand T Peripheral vascular occlusive disease:evaluation with contrast enhanced moving—bed MR

angiography versus digital subtraction angiography in 106 patients 2002

9. Kreitner KF.Kunz RP.Herber S MR angiography of the pedal arteries with gadobenate dimeglumine, a contrast agent with

increased relaxivity, and comparison with selective intraarterial DSA 2008

10. Hofmann WJ. Forstner R.Kofler B Pedal artery imaginga comparison of selective digital subtraction angiography, contrast

enhanced magnetic resonance angiography and duplex ultrasound 2002

11.Kreitner KF.Kalden P.Neufang A Diabetes and peripheral arterial occlusive disease:prospective comparison of contrast—

enhanced three—dimensional MR angiography with conventional digital subtraction angiography 2000

12. Dorweiler B.Neufang A.Kreitner KF Magnetic resonance angiography unmasks reliable target vessels for pedal bypass

grafting in patients with diabetes mellitus 2002

13. Gates J.Hartnell CG Optimized diagnostic angiography in highrisk patients with severe peripheral vascular disease 2000

14. Wang Y. Winchester PA.Khilnani NM Contrastenhanced peripheral MR angiography from the abdominal aorta to the pedal

arteries:combined dynamic two—dimensional and bolus—chase three—dimensional acquisitions 2001

15. Schoenberg SO. Londy FJ.Licato P Multiphase-multistep gadolinium—enhanced MR angiography of the abdominal aorta and

runoff vessels 2001

16. Kramer H.Michaely HJ.Matschl V High-resolution magnetic resonance anpography of the lower extremities with a dedicated

36—element matrix coil at 3 Tesla 2007

17.Berg F.Bangard C.Bovenschulte H Feasibility of peripheral contrast—enhanced magnetic resonance angiography at 3.0 tesla

with a hybrid technique comparison with digtal subtraction angiography 2008

18. Lakshminarayan R. Simpson JO.Ettles DF Magnetic resonance angiography:current status in the planning and follow—up of

endovascular treatment in lower—limb zuterial disease 2009

19. Vogt FM. Ajaj W.Hunold P Venous compression at highspatialresolution three-dimensional MR angiography of peripheral

tuteries 2004

20.von Kalle T.Gerlach A.Hatopp A Contrast—enhanced MR angiography (CEMRA) in peripheral arterial occlusive disease

(PAOD) : conventional moving table technique versus hybrid technique 2004



http://d.wanfangdata.com.cn/Periodical_jrfsxzz201002022.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e4%bf%8a%e5%8a%9f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e6%98%8e%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Jie%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Jun-gong%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Ming-hua%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e4%b8%8a%e6%b5%b7%e4%ba%a4%e9%80%9a%e5%a4%a7%e5%ad%a6%e9%99%84%e5%b1%9e%e7%ac%ac%e5%85%ad%e4%ba%ba%e6%b0%91%e5%8c%bb%e9%99%a2%e6%94%be%e5%b0%84%e7%a7%91%2c200233%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://c.wanfangdata.com.cn/periodical-jrfsxzz.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e1.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b1%e7%8e%89%e5%ae%9d%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e2.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Schainfeld+RM%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e3.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Carmona+GA%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hoffmeyer+P%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Herrmann+FR%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e4.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e4.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9f%b4%e8%90%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%b5%b7%e6%b6%9b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e4%b8%9b%e6%98%a5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bd%97%e6%83%a0%e5%85%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%88%e7%bb%b4%e6%b4%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9c%b4%e9%be%99%e6%9d%be%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bd%90%e8%87%aa%e8%8d%a3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%9c%9d%e4%b8%ad%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_yxyxxzz200803023.aspx
http://c.wanfangdata.com.cn/periodical-yxyxxzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Collins+R%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Burch+J%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Cranny+G%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e6.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e6.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Leiner+T%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ho+KY%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Nelemans+PJ%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e7.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e7.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Loewe+C%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Schoder+M%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Rand+T%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e8.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e8.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kreitner+KF%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kunz+RP%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Herber+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e9.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e9.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hofmann+WJ%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Forstner+R%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kofler+B%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e10.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e10.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kreitner+KF%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kalden+P%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Neufang+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e11.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e11.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dorweiler+B%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Neufang+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kreitner+KF%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e12.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e12.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gates+J%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hartnell+CG%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e13.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wang+Y%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Winchester+PA%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Khilnani+NM%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e14.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e14.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Schoenberg+SO%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Londy+FJ%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Licato+P%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e15.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e15.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kramer+H%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Michaely+HJ%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Matschl+V%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e16.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e16.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Berg+F%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bangard+C%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bovenschulte+H%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e17.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e17.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lakshminarayan+R%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Simpson+JO%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ettles+DF%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e18.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e18.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Vogt+FM%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Ajaj+W%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hunold+P%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e19.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e19.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22von+Kalle+T%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Gerlach+A%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Hatopp+A%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e20.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e20.aspx

21.Pereles FS.Collins JD.Carr JC Accuracy of steppingtable lower extremity MR angiography with dual-level bolus timing and

separate calf acquisition:hybrid penpheral MR angiography 2006

22.Morasch MD. Collins J.Pereles FS Lower extremity stepping—table magnetic resonance angiography with multilevel contrast

timing and segmented contrast infusion 2003

23. Lapeyre M. Kobeiter H.Desgranges P Assessment of critical limb ischemia in patients with diabetes:comparison of MR

angiography and digital subtraction angiography 2005

24. Tongdee R.Narra VR.McNeal G Hybrid peripheral 3D contrast enhanced MR angiography of calf and foot vasculature 2006

25. Sharafuddin MJ. Stolpen AH. Sun S High-resolution multiphase contrast—-enhanced three-dimensional MR angiography compared

with two—dimensional time—of-flight MR angiography for the identification of pedal vessels 2002

26. Miyazaki M. Sugiura S.Tateishi F Non—contrast—enhanced MR angiography using 3D ECG-synchronized half-Fourier fast spin

echo 2000

27.Wikstrom J. Johansson L.Karacagil S The importance of adjusting for differences in proximal and distal contrast bolus

arrival timea in contrast—enhanced iliac artery magnetic resonance angiography 2003

28.De Marco JK.Schonfeld S.Keller I Contrast—enhanced carotid MR anpography with commercially available

triggeringmechanisms and elliptic centric phase encoding 2001

29.Butz B.Dorenbeck U.Borisch I High-resolution contrastenhanced magnetic resonance angiography of the carotid arteries

using fluoroscopic monitoring of contrast arrival:diagnostic accuracy and interobserver variability 2004

FEACLSCER (105%)

LWITIRESC A eI, 3 LU, ZH0U Xiao—hui. XU Bi-ping JFHRRIE 46 BEVRY 1B bios 1 e i A A2 (R AR 5 — [l el 2 722007, 7 (8)

I8 A1 2 KR i WL R TR 2, T DRI 27 0 52 0 A 0 3 2 A U, A B0 e PSS A R, B8 5 5B A
VA B R R 2. 0BT 00 2 RISy 7 B8 AT T2, WMt 2K, 1B 9K R P M (ACET) BATT A U, (L0084 25 1008, KRS Ao LR T B 2
HE UL, S5 20064 N R4 I HE VT 7 BV JE AL 83000, WAL, BILRASHAR 45 0 T

2. WITIESC pa . 1T0 AR T A0S AL it 5 bk A A o AR AR M bk e - DRAR BT 2 272007, 34 (15)
R b 5 05 A P P VR A R A 0 32 BNV R 2 —, ] e 3 SR VA AR 0 15 R, BT e A T A0 5 B I R BURNAIE ST, 11 T4
HEST BN, T FBR OB LR A 10/ B 2.

3 HITIRES FIRA. Rk SERRIRIE T Bl ko o1 Ja i P o Ay 7 O 5% — I #R P2 252010, 77 (10)

EIH) GEATVF B 0 PR B B0 AR P9 2 T PR, i A B 0 AL, TALZ T BB T +2 07 FE . 24140 T WERIT + S ARG, 43 S0 B REAR
SENGUL AR MNELCAA B IR0 00 . 4500 P2 50T, R0 . AR A2 AN 35, LR 0 0 0 A P44 55
RO AL B UGB S ORI VTSIV AL A . R R AL e K AT B3

4. WIFRE S JCH. BRI DR AR A I AR TR A B TS —HR PR 242004, 19 (3)

IR VP4 b PR A1 L8 6 U 9 R T F-BUIT 2 772k - R ZMEDLINE AlCochrane Database, LA PR AT SR FIIBE AR U 51 JEL I EF0 2 MMe ta s AF SR, INBASG3E. 24538
RSB BIGS R, SEA TV, ST T, SR, 8 STV, DL DR 3% OB, M 1 ) 07 sl P TR SR M 3 800 . 44 s
BT A RS RIS S (MBS T, 9 ) D B 0 5 10 By — AT, ORI W R a7 v BT 5 AT, B bR ¢ (e
i, W, W L FE TR XD PR 2 25 0905 28 A S A 30— S .

5. X BULIL I LR A AR R G B IR A1 5 1L AR A0 B L% 2007

B AT R R 2 I3 T2 O, R 0 2 o, BRI £ L9 29 A 0S4 L8 N, LR 0 T S A A, A SO B
2004-20064F (k52 B 7S £ FRLIL 5 878 S M2 103 AT A APEVR AR SR U8, AR A, FLAS BLBL RS, VAR D RO A, 0 T T LD A ) S RV AE%, [l
T A L.

6. TS . 15 LB MRS AR T I 5 425 SRE TR YT B DR 411 A i 5995 A7 oW 58 - 52 112006, 33 (14)

LG4 BT 0y X B8 A L 905 2 R PR 28 T i3 PR 20037 1] ~ 200646 11 1 15 st [T 5 A0 Ml A S L 5 48 A8 8059151, BWLIY S BG4, 3677 4130190, IR
¥ KT T 30me, EELIK, 42 I ALL00mg, RERBI W I A1 2001, LGS i UC B 5 TBme, SEIELIK, I R8N F. AT W PR G % 3 M P B sk A o 2 P LS BEB A
© BT TSRS, S AU AR IR A o1 2 IS BREIR AN 5 WA AN, BUEAT A K R AW 7 (P<0. 05) X IRAL29 1, 09T il 259 4 240 X (P>0. 05) . 4%
e T 1 0 B A  T SEEARAIR AT ALE

7HIRIESC SRR ARV IR SR A SRR T R S A U AR oW - BBy TR CEAEJTD 2010, 5(2)
SISO ST B, S s R A A B . 55, g UREIA L1 8~2. 2mg. MLA B FO LAY SRS U WA oS IR R AZ T, UG S
BRI, VI (S0ug/ml) DTG SRR AL, Bk 25060 B, JUAT 38 CRT6, SRIERRAD. FR0lk. EMRIINN AL, 200 A vy P XGRS0 I 2 2T 5, 97 RO

8. WITIRE L XIDGIEE. SRELMG. AR . A 2BUBI bR 25 I A1 o 0 A8 A DG B PR SR AR — DB PR 4% 52007, 15 (8)
FII 20RO (T2DN) 2575 R /A P (PVD) IR JE R 36, Jk JBHR180BIT2 DML 7, 31 ¢ JFPVDSOf), JCPVDL00R, Kl HIKIRRAh. 45 T2DM{ JEPYDAELY A s
T MUOURF. SERE. GRR CER  RLFE IHRIESL . RHCIZ IR 1 (hsC—RP) B P ANIA 266 (11-6) K T4 5T TEPVDAL. % [ 25101447 5 7hsC-RP AU IR AL 15

T2DMIFRPVDIEAHDG. 4518 hsC-RPI2 (R AET2DMIF A PVD I 37 £ 65 DR 3%

9. PRI HEAE B AW AN E LA A VA7 2009

Q@R PR PI 3 RC A  UE A R A A, S PR e O I RIOB PR )« W IR 1 003 OB PR ), W s e RS OB PR IR, W PR M R A AR, #5552 /AT 6, 4%
T PR B R P i3 b SO PR AL TE S o BRI, K LA B FR 5 5l kA A 1 4] 2695 (diabeticarteriosclerosis obliterans, DAO) . PBIE PR 51 1 2% il ok
JAMAE AR IR, LADAOS A i WL ELP™ B . FOR S AR B PR S (11145 . DAOK DR, VAR, Ja R . —FURA, W0 SN, BB, B2 00 Rm &
#4065, DAOIUIRRKIL  DAOREHRRHAMIRMIMZ AT, IR, ZIRM “=27 MAFESS, A EARGUIER, WBEAS AR, v, MBRIERAT, T=E# R I0 i8R, JULL
AR, AR, S H RIUFE R KB A, AT RE G BRI, TS 4k R s, T RS I i 5 S B0 A . L P IR, PR B G 2 T2
HERUE . 2 TR, RICRERLR, M2 B R, AGAE, i HuEREy K. HOERR e R T ol WiEE.

10 WG ERUR. B An i S0 0. V. VERUID 2700E P03 A8 SR U LI 0 AR H 6 AT A 20T B 2 R



http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pereles+FS%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Collins+JD%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Carr+JC%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e21.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e21.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Morasch+MD%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Collins+J%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pereles+FS%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e22.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e22.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Lapeyre+M%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Kobeiter+H%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Desgranges+P%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e23.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e23.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tongdee+R%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Narra+VR%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22McNeal+G%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e24.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sharafuddin+MJ%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Stolpen+AH%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sun+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e25.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e25.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Miyazaki+M%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Sugiura+S%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Tateishi+F%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e26.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e26.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Wikstrom+J%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Johansson+L%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Karacagil+S%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e27.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e27.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22De+Marco+JK%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Schonfeld+S%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Keller+I%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e28.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e28.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Butz+B%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Dorenbeck+U%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Borisch+I%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e29.aspx
http://d.wanfangdata.com.cn/ExternalResource-jrfsxzz201002022%5e29.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%99%93%e6%99%96%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%be%90%e6%af%94%e8%90%8d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Xiao-hui%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XU+Bi-ping%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgrdyx200708067.aspx
http://c.wanfangdata.com.cn/periodical-zgrdyx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a2%81%e5%8d%97%e5%85%b5%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%86%89%e5%85%b4%e6%97%a0%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_xdyfyx200715027.aspx
http://c.wanfangdata.com.cn/periodical-xdyfyx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%ba%86%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%b7%a6%e7%bf%a0%e5%a8%a5%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_sdyy201010029.aspx
http://c.wanfangdata.com.cn/periodical-sdyy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%85%b3%e7%92%90%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e6%b5%a9%e6%98%8e%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_huaxiyx200403002.aspx
http://c.wanfangdata.com.cn/periodical-huaxiyx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%99%bd%e8%90%b1%22+DBID%3aWF_HY
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%af%86%e7%ba%a2%e7%bf%a0%22+DBID%3aWF_HY
http://d.wanfangdata.com.cn/Conference_6319956.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e8%b6%85%e5%b3%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%97%ab%e5%a3%ab%e9%92%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%be%97%e4%bb%98%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zyyk200614048.aspx
http://c.wanfangdata.com.cn/periodical-zyyk.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e4%ba%8e%e4%b8%9c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgylqy201002022.aspx
http://c.wanfangdata.com.cn/periodical-zgylqy.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%85%b4%e6%99%96%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%ba%a2%e6%a2%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%83%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%96%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e7%a3%8a%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgtnbzz200708015.aspx
http://c.wanfangdata.com.cn/periodical-zgtnbzz.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%91%a3%e5%9b%bd%e7%a5%a5%22+DBID%3aWF_HY
http://d.wanfangdata.com.cn/Conference_7185809.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e7%86%99%e7%84%b6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%85%a8%e6%b0%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a3%b4%e8%82%b2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e4%b8%bd%e5%a8%9c%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_hnyx200912038.aspx
http://c.wanfangdata.com.cn/periodical-hnyx.aspx

2009, 26 (12)

DT AR 200 PRI 52 B PR A0 LA 95 42 (PAD) AR HH S AR D& fE B IR 2. [D59] 520191458 LA b (0 It 28R s 25, M B 1 4 (ABT) LB K/ 23 B ABT0. 9F¥IPADZ
1014, ABT=0. 99:PADAI419%, LA ] %5 K PADRISE I IR 25, (451 ] MR8 & JFPAD b S B0 19, 4%. 4F I8 WP FE . i )R (SBP) « JRZEZ (BUN) « JULET (Cr) « R A& . RH Mg
AR AN (LDL-C) Ko IR o ebCodod < FOBEAE . W BRI 03 S5 K 35 2 S0 35k (PCO. 01740, 05) . Logi sticlil A SmeEly . Wi . LUK EPAD R 2 o fa e R 26 (58] 4F
U K458 (2RO IR 145 T 19, 4%43 FEPAD, 4IRS WCR R L L JULIF 2K T DRA S F fz e A1 352,

KB http://d. wanfangdata. com. cn/Periodical jrfsxzz201002022. aspx
PRSI gknfy (qknfy), A5 57523749-7£20-4841-a490-9de900bfa40e

] 20104E9 H6H


http://d.wanfangdata.com.cn/Periodical_jrfsxzz201002022.aspx

