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[Abstract] Objective To evaluate the efficacy and safety of laser-assisted balloon angioplasty
(LABA) in treating patients with infrapopliteal arterial occlusion complicated by critical limb ischemia (CLI).
Methods The clinical data of patients with infrapopliteal artery occlusion complicated by CLI, who were admitted
to the Fuwai Central China Cardiovascular Hospital to receive LABA (LABA group) or balloon angioplasty alone
(BA group) between January 2019 and December2021, were retrospectively analyzed . The incidence of perioperative
complications and postoperative clinical efficacy were compared between the two groups. Results A total of
32 patients received LABA therapy and 40 patients received BA alone. The technical success rate, the postoperative
ankle-brachial index(ABI), the numerical value of postoperative ABI value deducting preoperative ABI value,
the postoperative 24-month continuous improvement rate of clinical symptoms and the primary patency rate of
target vessels in the LABA group were remarkably higher than those in the BA group (all P<<0.05). No procedure-
related target vessel perforation, amputation, or death occurred in both groups. No statistically significant
differences in the target vessel dissection, distal embolism, remedial stenting, and postoperative 24-month
amputation-free survival existed between the groups(all P>0.05). Conclusion  For the infrapopliteal arterial
occlusion complicated by CLI, LABA therapy is clinically safe and effective, and its mid-term efficacy is
superior to BA alone. (] Intervent Radiol, 2024, 32 130-134)

[Key words] infrapopliteal artery; laser; balloon; angioplasty; critical limb ischemia

DOI; 10.3969/j.issn.1008-794X.2024.02.005

HE&TH. M4 EZRHE AT (LHGJ20200094)

PR BT . 450018 AT HM FRANAE o I 5 I I 1 A RE AT R N R B0 I L
W5 BAKE  E-mail; zhaishuiting2008@163.com



I AT A2k 2024 4F 2 A58 33 455 2 ] ] Intervent Radiol 2024, Vol.33, No.2

— 131 —

78 J A BRI (eritical limb ischemia, CLI) 7] &
2RI R BUMCR R SE T A R B kR Ak
PA) ZEE W 2 30 CLI M 2R N, H HTZe ek 4% i
& HIE K (balloon angioplasty , BA) & 5 0 & T 31 ik
B b P 80T 1) F IR kY B E W AETE AR T
Je )2 FRARPEAE KR J5 TR 7R e A In) S 4y
F 6 4 B R 2 148 B R (laser-assisted balloon
angioplasty , LABA ) il 1 — & T2 & b 4 v 18 1 1] 2%
PG 722 1 T8 32 [m) I B AR IR A e A R i B
B AR DA B, LABA 78 K1 2 fik i
A P31 2 Ko AR N A 0 A8 1R 9T R IO T R4
F7 R T LABA V697 I 8l Bk s A P 2650 /9 AIF 5T
N HGE R B2 LUK G5 BT 5 S48 3
dift 2 5F BRI R A5 o AS AIF 5 388 3 1] Bt e - B e B
K LABA R 97 I T 2l ik fifl 4k P 2 4E 5 JF CLI &
HHIR RGO, JF L e AL, #E— 4R LABA
TRIT T Bl KA Ak P AT 97 R0 S i

1 #R5FZ*
1.1 WX 4

W 2010 4F 1 A &= 2021 4F 12 A fE BAMEh
O L7995 B2 e 452 32 LABA 5% 5.4 BA 1697 I T 3)
ik B A A 2 0E B E I IR Bk, e F R 7ok
LABA ZH A Ba gl BA 41, A9 AdRE . DCT 145 i %
KA B A 005 A 0 DA JE G A 5 7 A M A
Bl i i AR, Rutherford 43 4% 4~6 9% ; QT 3 bk
AR A Z AR T, HEBRARE . O F B sh Bk &
PR IR TP B | I AR 4 2 | I AT 2 A AR i A AR
PR AR 5 QB I 5 378 35 JG I 38 s D TCBE VT R
1.2 FARF®%L

25 B K 28 A DSA Y 5% W 0 8 5 L
AR F Bl 1L 1 2 9 R I8 2 IR BB s A 1) DX Jk o B O
AR MR R 3 S A AR Bk E AR 1 S5 i
HRA LA S N V-18 S22 (W ikl 2= A\, 5E
[ )i & SEEKER #5545 (BD A+, 3¢ &) i 4]
FEBO AL, a0 AT I3k T 3, D) 2 o] L 45 3G i
WA AT RE . Al BA ZH HR A R T A S K
WHIAERE RN 2 mm 2.5 mm .3 mm 3% 8 Bk 3 5
BTG AS AT SR Y 5K . LABA 418 & 76 7 R
AP JE 384 0.014 Pt S22 (ASAHL A7), HA) 17 &
225] A EHAZ M 1.4 mm ) Turbo-Elite #6647 54
(Spectranetics 2~ F) , 32 [#) , #EH#: CVX-300 7 S AL i
W5 F 30Ot R 55 (Spectranetics 28 7, 3 F ), ik w45
R 40~60 Hz, BE & % FF 40~60 mJ/mm?, UL 1 mm/s

F1R) L B8 4 R YOG T A8 R 78 30 iy 1) 28 O i AT
HOGCH MR, BIRIREIAEAEN 2 mm 2.5 mm
3 mm fY 850 BR R T A X RS AR AT R BT K,
JE AT DSA 5 A WA A O R PR I
W JE LR E A F AL, BRR 2
AT A ROME S 408 A, H B s 4 E AT R
R RIRYT .
1.3 Z9if7

ARHETA DT 3 d 47 BB I /AR 23R 4R 3R 97
(BT R DE AR A %5 e 100 mg/d+ A MEAS B B 75 mg/d)
R T IR T T 3R B T S (60~ 80 Ul/kg) Hisst , R
JEAD T 3 A4 H SRS /MR IR IT IS K
BT ML/ R HE RS (BT R IE AR 7 100 mg/d &%
AL H A 75 mg/d) o [RGB T = il | i
MLRE AR DR A8 P ) RN 4 S A 3
1.4 iy

EARJE 3.6.9.12 D H ik fid &1z i 5
X R HE EATREYT S R 6 A A BEDT 1R B U7 N
AL F5 A S AR G A I PR RE IR 0 15 O L BR A
F8 B4 (ankle - brachial index, ABI) I & 48 1% % (4,
ZE W A B CT IS A Ay, BE DT Bk I 1] 2y
2022412 1 31 H,
1.5 WEHRbR LE X

FEEE T bR R TR AR R WL RS
< B 0 A — B 30 PR IR AP 22 0 . oA
WEEHER . BORMINR | BT AR RAE KA
ABI, BRI AR AR IT T iR B <30%., —
W . REARM TR T, ¥ E p2
J#<50%,
1.6 SeitaEdiik

K HI SPSS 23.0 ZEiH AR Ao &, e H BEORE LA
xxs e UL LLACR ¢ K 5 5 o MERERE LA n(%)
FoR AR SR ) K | A5 G 50RE A ] L R
H Mann-Whitney U £ % ; >k H Kaplan-Meier 11
S RAE IR Fp 22 ok R FE A — W R T
B R3] L3R Log-rank K55 . P<<0.05
hESAGFE L,

2 #8
2.1 L TR

AT LG A 72 B A A 109 505 22 I
B H P LABA 41 32 il 5 3k 47 Jp A8 14, 5ol
BA 41 40 ] i35 4L 62 S AR IMAS . T2 A A R e
R 2R TG FE L (3 P>0.05), W#E 1,



I AT 2k 2024 4 2 %5 33 5 2 )

J Intervent Radiol 2024, Vol.33, No.2

—132—
R1 A BH LR R R3 WHUEH ABL L
B8 LABA 4l (n=32) 24 BA 41(n=40) Pl EELa LABA 4 (n=32) .4l BA 4l (n=40) P{Y
AR () 69.84+9.91 7127£1030 0553 AT ABI 0.35+0.13 0.34x0.10 0.735
T n(%)] 20(62.5) 23(57.5) 0.667 AR5 ABI 0.70£0.10 0.64x0.10 0.018
FIFAE [n(%) ] AT A 0.3520.11 0.30+0.06 0.032
Wl PRI 15(46.9) 17(42.5) 0.710
52 L9 17(53.1) 18(45.0) 0.493 PR (P>0.05), LABA 4AR)S 24 4~ H s FRAE IR
i I A5 5 11(34.4) 9(22.5) 0.264 by e 2 P P =
=5 L 95 18(56.3) 27(67.5) 0.327 ’%‘Eif'f\m$$/@ BA 2 (81.3% vs 57'5%)’£#7€
5 % 1 12(37.5) 18(45.0) 0521 Giit7 5 L (Log-rank P=0.019), WLI& 1, LABA K
BT R 4 7(21.9) 5(12.5) 0.289 J5 24 S MBI — 30030 1% R 2 T R4l BA 41(72.3%
K 39 . 15(46.9) 22(55.0) 0.493 ) 2 1 e 0 .
Rutherford 44 [n(%)] 0.662 vs 54.8%) , 2= 54 G it 2 E X (Log-rank P=0.021 )‘,
4% 24(75.0) 32(30.0) WE 2, A R E ARG 24 A R TR AR LR
5% 6(18.8) 5(12.5) (LABA 41 90.6% vs "4l BA 41 82.5%), 234
6 % 2(6.3) 3(7.5) NN .
ﬁ”}%ﬁfﬁ[n(%)] 0.961 11‘%1%\)( (Log-rank P=0.300) ’ JL;[E] 30
JI BT 3 ik 18(38.3) 2337.1)
% J5 30 Bk 20(42.6) 28(45.2) oo
JHE 20 Bk 9(19.1) 11(17.7) & sol
P25 [ (em) 11.27+3.85 10.14+3.52 0.115 ;ﬁf ,
i x -
22 HFARMILEHE B
LABA HIE R M RE T g BA 4, 254 = L
SN [NV, e N ; . . _% 20_L0g-rank P=0.019 _MLABA
FTFRX(P<0.05), W3 2, PR AEA S E HR=0351(95%C1,0.138~0893) [Pl
00045 2 AL T AR ORE DG B U S BE T S 1 7R M O, v
0 3 6 9 12 15 18 21 24

) e 2E A RO SR NS T I L AR 2
SY TG 2FE L (¥ P>0.05), L% 2, LABA 4
4 R AR Bl i i 2K, & AR SO RRE
7,2 Bl R i B AE, 534h 2 Bl Ak 2 KA R
afi BA 41 3 il 3 i A 28, 4 A AR
BRI 1 Bk 2 R, 2 i AR i R A
LABA 20 5 ] J 35 1 SRR A48 e )25, Hirp 1 ik AT
T AR AE N Al BA 419 9 R E IR oM
IR Ho 3 AT T AR S s A

R2 HTARIME R L (%) ]

BE T ] ()

B 1 I PRORE IR R 22 8% % (Kaplan-Meier 42 77 1 £ )

1001

s 80t

X 60f

ez

= L

} 40 G4l

#m -"'BA

E 20 Log-rank P=0.021 ~TLABA

=] >

= HR=0.281(95%CI:0.138~0.893) jr Ei;ﬂiﬂ_ﬁ P
0t L

0 3 6 9 12 15 18 21 24

- LABA 4 afi BA 41
B (n=47) $<n:62 ) P
E N 43(91.5) 47(75.8) 0.033
R B v 4 2 4(8.5) 3(4.8) 0.704
A v 3 ik e 2 5(10.6) 9(14.5) 0.549
AR AR E A 1(2.1) 3(4.8) 0.817

BE B ] ()
B2 0 — 13 1% % (Kaplan-Meier £ 7 1 £8)

P4l R AT ABI #2242 8 X
(P>0.05), RJ5 ABI S8R FIA Frdd &, 22 5 A 4 it
7 (¥ P<0.05), LABA 41RJ5 ABI, ARJF ABI
IARRTHE S E Y & T4l BA 4, ZRWALSIT#
B Y (H P<0.05), L% 3,

2.3 R4S

IR RS I R E R BRI B R B R

(LABA # 93.8% vs ¥zl BA 41 90%), %54t

S I B m
S 80f R
& 60
D
@ 40f S
H _FIBA
& 20 Log-rank P=0.300 MLABA

HR=0.496(95%CI:0.128~1.919) _T_fif;"fj_ﬁ _
O-I 1 L 1 L L 1 \A L
0O 3 6 9 12 15 18 21 24

B ) ()

3 BT MU A (Kaplan-Meier A= 7 1 £8)




I AT A2k 2024 4F 2 A58 33 455 2 ] ] Intervent Radiol 2024, Vol.33, No.2

— 133 —

3 g

CLI A R ah ko2 DL 232 A . £2Fm
T8 1 A JE PR A Ry I LR T B TR 1E M R ]
T 5 A 1) s A A Sk o DL AR I DRI T ME B R
Ko ITAER BA TR BT sh ki 1k P 2 4E i) 3 22
TRIT I ABAT SR AEAE I A8 I 38 ME B K 45 5
Je )2 AL FE TR AR RAE BOR S5 PR AR S I
Schmidt 2510 (1) 15 PRAFF 5 7% I8 F 30 ko 45 BA AR
J&,3 A B RN 31.2% , FF A FERF 1K 37.6%.,
Mustapha %" Meta 73 HT99 A T 52 3 BA 1697 &
T Bh Bk AR I R 5 45 B o 1 AR — 1
FALH 63.1% , #1511z 5 3 518 18.2% , K1 B
A4 R BET- R 435 A 14.9% 15.1%, T WL BA Xf
T T 3h Ik B A P JERE (96 97 R IR A ELAR

ARk 51 A Y 2 T BOG I A BB R
(ELA ) 38 3 Y A2 K LA AE T 7 ok i 45 P 50 B
FHE A 20 R AR RO I 3K B0 02 1 R O R
B8P A R AR G T R BRI AR P AE
JEFNRNROPE SCHRE AR 2013 4F 6 [E 0 ISR 5 25
(ACC)/Z FELONEPR2: (AHA ) 7E 52 B 45 g 42 i 24
Hali BA VAV ANERA BRI, SRR S T
Al 36 97 7 2 Bl il A R R 9T N B ik 5%
R shkoRAE 2, BT LABA © 78 BN 30 ik i 1k 4]
FE e SR RS W AR TR YT T U T RAFIT R
WFE @~ LABA 677 I IE 3h ik 52 28 08 18 28 1 2%
BT 58l BA, T AR BYR T 5,6 4> AR
I 5 HE3 (TLR) A, 17 HL AR I 58 B s /b7,

T Bl Ik 11 ik 50 285 4 R A8 R a5 I Bl ik
A BN A AR TN SRS AL T S i A
BRAEY 5K 1 525 S B (R 4 A e 2 ) B FR
il T SCAR R o TR AR  LABA e A5 S T
G IT R 2 Singh 25 WA HFSE B8 T LABA
TR IT S 2% 1 TE sh Ik B R i A s AR BT B CLL I
Rt AT R4l BA, Zhou UK Meta 70 #r
AT 6 T LABA AT N 2l ik i £k A 28 e o A2
A m R 45 R o, 5 4l BA AL LABA 3%
P TR G —WE YR A LT TLR, B2
ok P B MR R . 73 Ak Kokkindis 451 (1]
JE P A 5 2 s, LABA YR Y7 CLI &8 1B 3l ik
AR LA 4 AR, 5 Al BA M EL 1 AR R 2 4R
TLR MR IFTE 220, (R X W58 vh P4 i
AR A R B IF R A ], LABA 21 5B 3 (s A8 B
A% X ] RE 2 T B R A RAEE R KA A

[ 9 EE AT LABA R Y7 T 8l Ik 6 £k P41 2 9 119

Il PR A5 45 /0, B R i 0 8 7 s i . 224
ZUol[al [ M S0 M T LABA JR97 21 B8 T 3h bk i 1k
PA] ZERE B I A 2R BIF 98 445 SR 8 75 A S I AR i bR 2
BORTIMGE 3 A H s %0 86.7% ,6 A4~ H i 17 %
{5 Ar 3k 80.0% , Ji BB 3 4 R F ELA %k $E B A
BA S L AAYT 11 BIRE R 2 R sh o AE B,
F AR BAS ML ,3 4~ A TLR FH7 84 R0 5N
8.3% 41.7%. [FIFERE I GEAFE SR H ELA ¥R 97 36 14
Wl R RN B o A8 s, R JE 3 AN H Ae A~ H
TR AT 500 N 82.5% 77.5% , 1H 33k 26 [ N #F 57 3= 5
Shy BRI ) 43 BT 2R G R B e =
Xof BRI 5% B A T B 17 45

ARBFFERT A HT T LABA FIFA4l BA VAT E R
Bl Wk B AL A S 4 9F CLI A R 28 4 vk K b 3 ifs
PRIT R, 45 Won LABA 5 5.4 BA A EL, A3 m
AP A 2R AL TR G e FE AR R E A
B F AR A FE T F A (¥ P>0.05), B~
7 LABA 9% 41k, 5540 LABA 44 R 1)
2 RJE ABL ARG ABL BT & H 24 D H IR
i R A S A3 SR A it 45— 9 3 g R S Al
BA 41 (3 P<<0.05) , B T ANEE 0 Y7 80, %18
FE AR S LABA AR Ry 0 1 43 1 306 3 il
TEREHCA L PR T IR T Bk K S
SRR A 45 (H B BR 0 2  LABA 3 K B B R AR 5
24 > H % T BUBC A A7 3 (LABA 4 90.6% vs 54l
BA 41 82.5%,P>0.05), X5 EAHMIF5THE (1) 45
FA— 3

Zi I LABA fE i — P 75 7535 1697 R 2l ik
b Ak P JEE 5 0F CLI i b, o BT sl R4
REA RO S 8 3 I R AE AR, 4 — g %, B
AR I RN A, (B A BT SR A A B s [
IR Y, HAEAS S AN R AT AR AE — 2 B Jm BR A |
KIS RCEA R 2 bl RFEAS B P 04 1l R XF
HRAIF 5 ok it — 25 BIE

(& % X #]

[1] Ji D, Zhang T, Li C, et al. Evaluation of angiosome - targeted
infrapopliteal endovascular revascularization in critical diabetic
limb ischemial]]. J Interv Med, 2018, 1. 176-181.

[2] Hicks CW, Najafian A, Farber A, et al. Below-knee endovascular
interventions have better outcomes compared to open bypass for
patients with critical limb ischemia[J]. J Vasc Med, 2017, 22:
28-34.

[3] Lo RC,Darling J,Bensley RP,et al. Outcomes following infra -

popliteal angioplasty for critical limb ischemia[J]. J Vasc Surg,



134 — I AT 22 2024 4F 2 H 58 33 4855 2 ] ] Intervent Radiol 2024, Vol.33, No.2

2013, 57: 1455-1464. with peripheral artery disease(compilation of 2005 and 2011 ACCF/

[4] Kokkinidis DG,Armstrong EJ.Current developments in endovascular AHA guideline recommendations): a report of the American
therapy of peripheral vascular disease[J]. J Thorac Dis, 2020, 12: College of Cardiology Foundation/American Heart Association
1681-1694. Task Force on Practice Guidelines[J]. Circulation, 2013, 127.

[5] Das TS. Excimer laser-assisted angioplasty for infrainguinal artery 1425-1443.
disease[J]. ] Endovasc Ther, 2009, 16: [198-1I 104. [13] Singh T, Kodenchery M, Artham S, et al. Laser in infra -

[6] LiuH, GuY, Yang S, et al. Excimer laser atherectomy combined popliteal and popliteal stenosis (LIPS): retrospective review of
with drug-coated balloon angioplasty for the treatment of chronic laser-assisted balloon angioplasty versus balloon angioplasty alone
obstructive femoropopliteal arterial disease[J]. Exp Ther Med, 2020, for below knee peripheral arterial disease[J]. Cardiovasc Interv Ther,
19: 1887-1895. 2014, 29: 109-116.

[7] Dippel EJ, Makam P, Kovach R, et al. Randomized controlled study [14] Zhou M, Qi L, Gu Y. Cool excimer laser-assisted angioplasty vs.
of excimer laser atherectomy for treatment of femoropopliteal in- percutaneous transluminal angioplasty for infrapopliteal arterial
stent restenosis[J]. JACC Cardiovasc Interv, 2015, 8: 92-101. occlusion: a meta - analysis and systematic review [J]. Front

[8] Li M. Guidelines and standards for comprehensive clinical Cardiovasc Med, 2021,8. 783358.
diagnosis and interventional treatment for diabetic foot in China [15] Kokkindis DG, Giannopoulos S, Jawaid O, et al. Laseratherectomy
(Issue 7.0)[J]. J Interv Med,2021,4:117-129. for infrapopliteal lesions in patients with critical limb ischemia

[9] Wong YT. Endovascular treatment of diabetic foot ischemic ulcer: [J]. Cardiovasc Revasc Med, 2021, 23. 79-83.
technical review[J]. J Interv Med, 2020, 3. 17-26. [16] Z& 47,4V I0 R S0 dn , 55, fE 4> F o6 Dol B M ek g b

[10] Schmidt A, Ulrich M, Winkler B, et al. Angiographic patency TRIRIT T B KOS B I R AIF 5T [J]. A AU 2= 443k, 2020,
and clinical outcome after balloon - angioplasty for extensive 29:30-34.
infrapopliteal arterial disease[J]. Catheter Cardiovasc Interv, 2010, [17] JA AL B /N 89 Dl S5, UE S T 3OG Y Tlhos 7 B IR R I
76: 1047-1054. N AR BT [T ], PSRRI, 2022, 60:599-605.

[11] Mustapha JA, Finton SM, Diaz-Sandoval LJ, et al. Percutaneous [18] JFEINFATE  ikAL BH A -, 5. WS> OGAY oA 36 77 8 R i
transluminal angioplasty in patients with infrapopliteal arterial N Bh T A2 I RS & BT (D). R 2R 2022, 24
disease: systematic review and meta-analysis[J]. Circ Cardiovasc 1776-1779.

Interv, 2016, 9: e003468. (Y B W . 2023-04-21)

[12] Anderson JL,Halperin JL,Albert NM,et al.Management of patients (RSl 3 %)

%0 B4E BOTR ZLOHESE
<<Journol of Interventional Rodi010gy>>

™ €& : www.cC jir.cn
B4 . jrfsxzz@vip.163.com






