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Ultrasound-guided angioplasty in treatment of lower
extremity arteriosclerosis obliterans in patients

with relative contraindications for DSA
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[Abstract] Objective To explore the clinical value of ultrasound-guided treatment of lower extremity arteriosclerosis
obliterans (ASQO) in patients with relative contraindications of DSA. Methods Eighteen not suitable for DSA patients with
lower extremity ASO (evolving 20 arteries) were enrolled and treated with ultrasound-guided endovascular interventional
therapy. Peak systolic velocity (PSV) was detected before and 24 hours, 3 months, 6 months, 12 months and 24 months
after treatment. Statistical analysis was performed to evaluate the total recurrence rate of stenosis and occlusion of the
arteries. Results Among 20 evolved lower extremity arteries, complete occlusion and severe stenosis (the stenosis rate
ranged from 70% to 99%) were found in 15 and 5 arteries, respectively. The success rate of ultrasound-guided balloon
angioplasty was 40. 00% (8/20), while of stent placement was 100% (12/12). There was significant difference of PSV
among preoperative and all postoperative time points (F=4. 26, P=0. 046). Significant differences of PSV were observed
between before operation and each time point after operation, 12 months and 24 months after operation compared with 24
hours after operation (all P<Z0. 05). The total recurrence rate at 24 hours, 3 months, 6 months, 12 months and 24 months
after operation was 0, 5.00% (1/20), 10.00% (2/20), 20.00% (4/20) and 50.00% (10/20), respectively. Conclusion
Ultrasound-guided endovascular interventional therapy plays an important role for treatment of lower extremity ASO in
patients with relative contraindications of DSA.

[Keywords] peripheral arterial disease; lower extremity; ultrasonography. interventional; angioplasty

DOI:10. 13929/j. 1672-8475. 201903018

BESISTILEREARIETT DSA #HXZEZ
TR BKEN A ERE

EOFLRART AT A, 3R LY R Rl
LA B A2 I 47— B B 75 B 1R 2. A AP R AR HRM 350005)

(# ZE] BH WUMEHES 5S4 ATRYIT DSA M X AL S8 & T B kAl 1k P 285 IR R M B . & X 18 iR
TS DSA BIRIRYT I B 3h Bk s 4k b €08 8 % (3 20 K3 BO T A 81 5 FIBWIAYY . TIRIFRTANAYT S 24 h.3 4>
H .6 A H 12 A4 H 24 A A #6022 b e 45 400 100 % VA B (PSV) L IR AT i M IR R R R, BR 20 13
Jokrfv, S8 AP 2E 15 3, BB ORZEZE 7006 ~99%0)5 5B 51 2 N BREEY 5K BUE R BT 2 10. 0096 (8/20) , I 44 A
AR 100%(12/12) . RAT 5 ARG % BHALS AL PSV SR 2 54 G 2% 8 L (F=4. 26, P=0. 046) , R J5 45 i} [H] 4%

[(EE&HB] s PAETHEPEES T AAEFRIA (2017-ZQN-49) ,

[E—EH] HEB Q77— B mEEH A2, BWREW. #5805 085 M A . E-mail: 510155297@qq. com
CBEVEED /NG 4 1 B ) K2 B 2 — B e 8 77 52 4% 1, 350005, E-mail: xjian_y@163. com

(s BHH#I] 2019-03-14 [f&E HH#I] 2019-07-05



FE A AR S5IRI7 2 2019 4255 16 455 9 #81 Chin ] Interv Imaging Ther, 2019, Vol 16,No 9 * 561 -

HARATHE ARE 12 AAM 24 A 5R)E 24 h PSV EZR A G FE XL (P#<<0.05), R 24 h.3 A .6 MH .12
AN 2AAN AWM BRE RZASHH 0.5.00%(1/20).10. 00% (2/20).20. 00% (4/20) .50. 00% (10/20), &t MHMHESIFT
T 30 Wk e AR 3R 97 T B 3h kA £k [] SE A XF A AR T DSA A XS 2 B E A IR R M H.

(RS ] A I BN s T Il A A A L A A 5 U IR AR
[(XEHS]

[FESZES] R543.5; R445.1 [CEEARIRE] A

A8 B IR YT E B R IR T T ISl kA £k P 2
JiE Carteriosclerosis obliterans, ASO)MI FE . T
R Y RS KRR IR T BN A,
PAD 70 2 48 5 B P9 YA 7 09 385 N7 TIE s A I 4 e .
Xof A A o R L R A SR L A L DSA ISR
JEENIR YT A 51T 09 N IR T TSR S T 8 R
O, H A AR O 3, 2 i i A R . AW SR AR
T T A AIRYT DSA MHXTEE R B R A ASO 1)
I RA 1R
1 BEREFE
1.1 — ¥kl #EHC 2012 4F 3 H—2016 4F 9 H B
PAD B4 18 5, Horh 55 15 ], 2 3 5], AL 4E % 59. 0
A YA ) BRCPE B AT RN R . 18 i v, 3 o ks
oA B8, 15 508 P W Zh BN 45 v IR 13 491 4 DR e
11 431516 2000 F i ASO, 2 B8N F ik ASO, 3k 20 %
Z 2K, HEER 2P Sh ok 2E S AR R BB Bk Sh
IR AT L R E s SR i 2 N o 2
1.2 & 577k SR Philips 1U22 % & 7512
10, 1.9-3 R FE Sk J1 R 3~9 MHz, i %2 20 ik e 45 5%
P 26 B A K3 L CIET LA S JF A iR R bnic . M98 AR
R A A5 L X IR Bl Ik TR B 7 B R (] A T
SR R B bk b B 7 1 R X 0 305 AT o ) 8 LR
J7* . KRR Sonosite 8 75 K; A5 {X, L38e #3k . M
& 5~10 MHz, ZE 7 5| 3 T LA Seldinger % F &l
54T 25 o B 3l ik s 2 I N AF I Y, BT )
17 28 00 R 3l ik R 1L s ) 5 A SE/6F I A A rh T
A PTELL TR A8 2 A A AT 0 (BT 1B 1O L 7
22 2 1ok DA 9 B OBk A BTk 37 0 i L KA 48 3T TE H
A P AR R 728 R 8 5 R I B A MK B ) Bk 4 (R
P AR AR A AR A O KR LA T O AR T
WA 1 mm O ED ATEREEY 5K (B 1D) WA N
I 76 280175 0 K B 78 7 ke BT 7 i 1AL YR 32K

BRABEY 5K I B 20 9547 MR PP AR - B9k R A IR B
<300 HoMwi FEAL R 575 97 3k il 2 s 97 5K )5 48 IR
B A8 =300 ~ 49 %0, s 72 Kb Wi 4 49 1l I 0 L U
(peak systolic velocity, PSV)150~200 cm/s, i 45 #1
I3 W {E A 3 H {H (peak systolic velocity ratio,

1672-8475(2019)09-0560-04

PSVR)ik 1.5:1.0~2.0: 1.0 S BRBEY" 7 AH X 6 2%,
AP ER 22 ) W BE U s Qg% R R AE R =301,
PSV>200 em/s,PSVR>2.0:1. 0, W inf7 # 75 5] &
TR AR (E1E) , o £ 4040 3 1IE % 14 B A& K
1 mmZe A7 B9S2 48, HE A T W0 EE 52 208 1 P9 37 7 2 17 1
(I TFD , [] B i) et 52 28 30 g B 376 S 0L 978 9AE 3 , 5% B 2F
fEIRITEh kS s i W i . X r A B E TARR
24 h.3 /N6 AN H 12 A AR 24 A~ A #EATRE U
i PSV, IR AN [ B[] 8 7 F0 A JE Y G K 3
1.3 Gt R SPSS 22. 0 48370 b 8 1k.
TR FORLL &4 s RoR L, RBTHAR G A [\ B[] PSV LG
BRI E 200 M LR LSD . DA
P<<0. 05 h R A G FE X,
2 BR

20 Bk, 15 o8 A %€, 5 S E A A Ok
R T0%~99%) ., X 19 Lk FEFATI T T —K
PEZER ST 1 32 28 BEsh Wk AT 25 il J5 5 22 308 A HE
b AT T IG 32 B ) B L AT R T B kU AT
BeAE R T, MBS T Bk 5K B R R ) R
40. 0026 (8/20) , LA AR T % 100 %6 (12/12)

ARHT S ARG 4 B 1] SO A AL PSV SA 22 5 A Si it
2 X (F=4. 26, P=0.046) , R J5 4% I} [a] f 5 AR b4
Z R G E X (P <20, 05) AR S5 12 4 H Fil 24 4~
HEARJG 24 h W27 A it 8 L (P ¥1<<0.05) . &%
P LA 22 R T G2 L (P ¥>>0.05), ARJ5 24 h
S BB Ik (0 238 3 1 75 DAL 20 SCIRYT Bh KA ks
Yyimg @i 100% R)5 3 A H 6 A~ H 12 A4 A il 24
ANHBE KRR R 5.00% (1/20),10.00% (2/20) .
20. 00 % (4/20) Kz 50. 00%(10/20), W& 1,

1 ORETRORJE PSV ORI %% P ZE 1 O (n—=20)

s [ 1 PSV(cm/s) A3 (V)] A1 2E[32 (%) ]
N 347. 95448, 43 4(20.00) 16(80. 00)
N

24 h 108. 40+15. 30 0 0

3MH 99. 90+ 39. 39 1(5.00) 0

61~ H 127.00+54. 85 1(5.00) 1(5.00)

124 H 156. 454-80. 49 3(15.00) 1(5.00)

24 1~ H 211.20+117. 95 6(30. 00) 4(20.00)




e 562 FEN AR5 IEIT% 2019 4E58 16 #8255 9 ] Chin ] Interv Imaging Ther,2019, Vol 16,No 9

1 BEF 592 2T ASO  AIRYFHTBLR SR A ZE M SO G B S 515 TR S8 S AR O o s C. S 22 IR 2 ) 28 B
D. 97k ek AT W 3225 E S SIS T RASCA: FSCAUR A G I P L0 i 1%

3 iig

VTR B AR KT B i e N D i Ak T
ASO K95 532 A H s v I L I B R B T
AR HEZ AR R, RN ASO B&H RN
Vi) B B AT 2 0 3 ok o 0 0 55 s 2 L S AT i
SIR B R AR L ™ R R R R R B R R ORI BER
RMem . HIIRIT IR A RSB IT R ARG IT A
NIGRIT o« PRSFIRYT 7 S8 e e LR IR R B L H7e il /Al
RS U0 A — R L G2 e iR, JCVE A bR T B 3h
Jikope 7 il b 2ES . TR CF R IA YT A0 K xR L
N AR N =B A LE Sy NN 1= 7 NS o s s QTN 1
P SRR R . B AIRYT A A JF R
iE B AEBE R ] L AT 8RR IR T SR R X
95 BT BB IR YT 5 2 s (B TR T B 4 B
el i 0% DSA 515 F IR Z IR .

FHEL DSALF 8 £ 3% ) J 5 51 5 B N IR 9T T
ASO LR s O 8 75 {3048 A0 X3 #5 L 28 7T {8
fa] 5y PR 55 4 7, S M 5 SR AR A0 s @ o M & ]
A X2k i s Ot G K H 5 1 R A e SO AR T R
X LU B A AN R RN s @ 8 75 51 5 T #RAE T B AW
G b N ELIEEG B0, 3 o ) 0 A 2 AL S 2T S

TR AR SEAF B0 AR 5 © Al A 308 A I P AG 7 0 18 £ K
NG T 1 R E B SR L I S I LG BR R B 9K B S AR A
A Ja MLF B F1 5 22 A s @ A TS J P L E R S
EEEA AV ERUWEL S RN A D2 1 N1 P e
Jith s D B AR B . AR AR (0 235 i 7 il i
WL LA T AT M0 I 0 2l g~ R AN A BE AR 4 s o
B A A RE L S B 2H 2 i L AT R A
Y5 G 2o FNERAE J S S R A A — B
A G T M B ARIT E A . O AR
PP B AR ORIE TR 2 A 5 M Y G B L
R 9 72 FR A SR AN [R]85 6F T 3l K 30 i g 22 T
R B 20 KA S 5 6 1 BBE rh BE LI A A2 L Al 3 4
0 152 3 P A i [0 00 B 30 IOk A\ % 5 DATAT A i ol 3 4]
FEJH AL 32 FELIE  al SR 28 Bl bk 20 B9 35 AT A A
AL RNGAT 3545 AH 25 G 1 BUA BB AR 5 1 %A B
o RO T L T R A R 8 0 S T A B T OR AT
FEPIRYTH . @ 51T T 2 A R A T 3
AR TR A LT R 5 A 26 K a0 S AR
7 B DU B T 8 LD R B s T
Yo AR B X 2B AT B8 Sk R S T S
G5 N EAE . OS5 2208 i ] JE B 7 S WL S 22



FE A AR S5IRI7 2 2019 4255 16 455 9 #81 Chin ] Interv Imaging Ther, 2019, Vol 16,No 9 * 563 ¢

ETIEREN T EHWG 22 FEE S AR, ]
Pt 78 0 PR S R R L e AT ER B YK 2 S PEAR
MLV A5 EHR A e A8 2 =>50 % . PSVR >2 N #H A 52
NS E I T I S N = T QT | A NI T ) I
40. 00 %, M 53 NS B A AR B2 100% . @
BT A S5 5 W5 B P L 38 7 28 17 100 % i e 7 BB i
FIGE I i . AR 4 AR S5 45 B 8] S PSV S5 R 1 T R
(P #<C0.05),

5] B K NSO R B T — 2 R R
PEN L OME X T R A AT AR e 0 R L (A A
Xof A St 7 ] A LB 6 Bl K X 5 A2 I P ST R
TS /R AN o QA2 88 7 TR M) O A5FN B BE S 7 7 R e
M) ) T S 22 J2 75 A FL I N RTAT 0 AR 38 2o K B A 9
BBy 85 Ay PR M 5 AT e o BER AR SL HAT 2 00T 2 A
FEA A, DASRE i 0 BT M 0 SR T Ol A s P R R
TR NIRYT B R TR . Baker %% DLIMLAE & N 8
7 Bl I YA T R R B0 K 12 1 o8 4 PR ZE A, 20 4]
B AR 11 B, 18 FIIR Y BT . IR IT
T KAE s ARG 6 AN H 3 BB .12 A~ H @
W% 62% , WA LRIk 38% , Al AE 5 HUE IR M A2 1%
ST LA R F il 5 1 4 B LR G, AH ARG
124 HBEKF 20.00% , QWA ML i 4 22 5 A
S RE ), SO — R AR R SR RO

SZL AT BN T ASO BT .
HLAT AR E A7 W AR rh 2R S W L AT S R IEAL T
AR 5 XA AT DSA 51 % FAARIF B IR
Sraf % e F) 3 R B ASO BB E A H O IR R
.

[ 5% 30k ]

(V) w3, BRI, o POAS . 875 4 B T 41 A 3l ik P 2 1 0 0 1 JEE 9 3R
J7 . AR AR A SR (LT RD L 2015, 9(1) 1 62-66.

(2] NI, 567 FL, Tk At , 55 4838 38 S0 N A BUE R IR YT IR
Bk A ZE L . A ASE AR S RTT %, 2015, 12(10) :596-600.

[3] Cronenwett, Jack L. Rutherford’s vascular surgery. Saunders:
Elsevier, 2010:1583-1584.

[4] Duval S, Hong HK, Oldenburg NC, et al. The impact of

prolonged lower limb ischemia on amputation, mortality, and

functional status: The friends registry. Am Heart J, 2014, 168

(6]

7]

(8]

(9]

[10]

[11]

[12]

[13]

(4):577-587.

Gardner AW, Afaq Z. Management of lower extremity peripheral
arterial disease. ] Cardiopulm Rehabil Prev, 2008, 28 (6):
349-357.

Hirsch AT, Haskal Z], Hertzer NR, et al. ACC/AHA 2005
guidelines for the management of patients with peripheral arterial
mesenteric, and abdominal

disease (lower extremity, renal,

aortic): Executive summary a collaborative report from the
American Association for Vascular Surgery/Society for Vascular
Surgery,  Society for Cardiovascular  Angiography and
Interventions, Society for Vascular Medicine and Biology, Society
of Interventional Radiology, and the ACC/AHA Task Force on
Practice Guidelines (Writing Committee to Develop Guidelines for
the Management of Patients With Peripheral Arterial Disease)
endorsed by the American Association of Cardiovascular and
Lung, and Blood

Pulmonary Rehabilitation; National Heart,

Institute; Society for Vascular Nursing; TransAtlantic Inter-
Society Consensus; and Vascular Disease Foundation. J Am Coll
Cardiol, 2006,47(6):1239-1312.

Ascher E, Marks NA, Schutzer RW, et al. Duplex-guided
balloon angioplasty and stenting for femoropopliteal arterial
patients with renal
insufficiency. ] Vasc Surg, 2005,42(6):1108-1113.

Lo RC, Fokkema MT, Curran T, et al.

occlusive disease: An alternative in
Routine use of
ultrasound-guided access reduces access site-related complications
after lower extremity percutaneous revascularization. ] Vasc
Surg, 2014,61(2):405-412.

Noory E, Rastan A, Schwarzwilger U, et al. Retrograde
transpopliteal recanalization of chronic superficial femoral artery
failed
angioplasty. ] Endovasc Ther, 2009,16(5):619-623.

Ascher E, Marks NA, Hingorani AP, et al. Duplex-guided

occlusion  after rentry during antegrade subintimal

endovascular treatment for occlusive and stenotic lesions of the
femoral-popliteal arterial segment: A comparative study in the
first 253 cases. ] Vasc Surg, 2006,44(6):1230-1237.

Ascher E, Marks NA, Hingorani AP. Duplex-guided

angioplasty and stenting. A 4-year

experience. ] Cardiovasc Surg (Torino), 2008,49(2):151-158.

infrainguinal balloon
Verim S, Tasci I. Doppler ultrasonography in lower extremity
peripheral arterial disease. Turk Kardiyol Dern Ars, 2013, 41
(3):248-255.

Baker AC, Humphries MD, Noll RE Jr, et al. Technical and
early outcomes using ultrasound-guided reentry for chronic total

occlusions. Ann Vasc Surg, 2015,29(1):55-62.



