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Analysis of the effect of excimer laser atherectomy in the treatment of infrapopliteal

arteriosclerosis occlusion
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[ ABSTRACT] Aim To investigate the clinical efficacy and safety of excimer laser atherectomy (ELA) in the treat-
ment of infrapopliteal arteriosclerosis occlusion, in order to provide more options for intracavitary treatment for patients with
infrapopliteal arteriosclerosis occlusion. Methods The clinical data of 50 patients (50 limbs) with infrapopliteal arte-
riosclerosis occlusion treated in the Department of Vascular Surgery of People’s Hospital of Xinjiang Uygur Autonomous Re-
gion from December 2019 to December 2021 were collected retrospectively, they were divided into ELA group (n=25) and
plain old balloon angioplasty (POBA) group (n=25) according to different treatment methods, the clinical characteristics,
perioperative complications, primary patency rate, postoperative ankle brachial index ( ABI) improvement, visual analogue
scale (VSA) and limb salvage rate during follow-up of target vessels of the two groups were compared. Results The
success rate of operation in the two groups was 100% , and there were no serious complications during the perioperative pe-
riod.  ABI and VAS scores in the two groups were significantly improved after treatment compared to before treatment, and
the ABI in the ELA group was higher than that in the POBA group 3 days and 6 months after operation, with a statistically
significant difference (P<0.05) ; at 6 months after operation, the VAS score in the ELA group was lower than that in the
POBA group, with a statistically significant difference ( P<0.05) ; during the follow-up period, the first-stage primary pa-
tency rate and limb (toe) salvage rate in the ELA group were higher than those in the POBA group (P<0.05). Con-
clusion ELA is safe and feasible for the treatment of infrapopliteal arteriosclerosis occlusion, which provides more options
for intracavitary treatment of inferior genicular artery lesions.
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TR Bl Dk B A P ZEAE S 4= B Bl Dk o5 A B 1k 7R
JEOCTT AR =3 R, ol T 3 Bk e a1k
BOM AR RE AL O A8 J ple A m P 2, E T RS Il —
ol iz s J A e AL P o LI DR 3R Iy R B B
TR (B R PR T | i R R A AR R R A A Rl
IS EEE, H BT T 2l bk A P ZEAE 1976 97
FEGE S ENIRYT , A E BRE D 5K R (plain old
balloon angioplasty, POBA )  SZ 4848 A | 25 W) 1% 2 BR
%% (drug coated balloon, DCB) JHZAH A% . BT
POBA 2% FIE Q005 /NSO A, B I R R fe A T
Z ABHAJG 1 AEB AN 30% 2, m 7 AR
A NI, R 75 B A B s R0 45 B R, DU 42
e TS B Jok Bl Al PAT R AE AR A Y 32 U 3 W 38 % R T
R WS T HOCHEHE MR (excimer laser atherecto-
my , ELA ) i 52 Jik i 07 2 S v 016 175 B o 722 i A8
DALY R IR B B 388 A 2H 21 | T O I, TR
BIKIRAE IR YT O R HRABE T — R kD i
Aok ELA N T SCH8 A 8 7 B 20 ko 722
Z JEIBAR T RAFRIT ALY o AW B 44T T
2019 4F 12 H—2021 4 12 ABdadeH /8 FR IX R
BERE A A MEHIGA Y 50 411 (T 50 AR T sl ik
R AP ZE0E S A0 Im RO, 4% BB T 7 Bk AN ] 7
9 ELA #H(n=25) #1 POBA 4 (n=25), B 7 it
ELA 16Y7 I S kB Ak A ZERE i3 SR Y 728, LA
BT B KA I TR T S

1 B\WRFFE
1.1 —fER

50 I (F 50 & BOA) BT B Bk A M EE A
#, B39 6](78.0% ) , & 11 #](22.0% ) , 4F #
H(69.96x11.21) %, F B2 H 3 ~6 R ( B#H B
fTEE % <200 m # B BB mHIAE), 645
L JE 32 #(64.0% ) , & FF 8 & 41 71(82.0% ) , &
FER R 19 11(38.0% ), BIE & 30 #1(60.0% ), 1%
BT RN R, EHE 2N ELA 4 (n=25)f8
POBA 4 (n=25), 50 #] & # A #7#4 # % T K CTA
fordr, o POBA LM T X & m &K 1 Bl (ERT3
) ,2 e & 12 P (B RT3 B+ B 5 30 ik 7 41,
JE BT 3 fic+ e 3 Bk 4 1, R B0 Rk+ JHE B Rk 1 ) L3
TR 12 FI;ELA AR T2 Lk L A
13 ) (J& 7T 3 fik+ 18 )& 3 Bk 6 91, & BT 30 Jik + JHE 3 Ak
56, RS k+BESI Bk 2 1) ,3 XA w12 i,
P4 B W K HT 2R B 48 2 (ankle brachial index,
ABl) WEKE REARHEREAITFE (P>

0.05;% 1),

R1. HHEEEZARRFETHS
Table 1. Baseline data and lesion characteristics of

the two groups of patients

WA (L;szésﬂ) 1()313 59? AP p
R, % 70.28+10.16 69.64+12.38 0.20 0.843
B/ [1(% ) ] 2288:8;/ ]2&6‘:8;/ 0.12 0.73
BIERBR [ 1% ) ]

[=NES 15(60.0)  17(68.0) 0.247 0.769
Wl bR 21(84.0)  20(80.0) 0.136 0.713
SEEC 9(36.0) 10(40.0)  0.085 0.771
W AP st 16(64.0) 14(56.0)  0.333 0.564
JEEAET I [ % ) ] 0.971 0.335
3 12(48.0)  13(52.0)

4 7(28.0) 8(32.0)

5 5(20.0) 3(12.0)

6 1(4.0) 1(4.0)

AT CTA R R4

A8 I

1 0 1 0.825 0.412
2 13 12

3 12 12

AHif ABI 0.36+0.17 0.33x0.18 0.744 0.46
AL ] ZE K/ em 19.7 19.4 0.184 0.855

1.2 SNFAHEBR PR

WNAFE (1) RFT CTA KRB ERERFABET
KEA A EED W (2) F BB AR 3 REU L
(B)RJE M1 18 b MR RPE b3 o0 B %, HF
PRARYE: (1) 45 A BT b BB 16 Al 208 B (4
Buerger /& 2 2 M 20 fk e 2 ) 5 (2) | Zh & KAt
EHANARAEE, Q)BRBTERAL AR LA EL
MH A (4N MR FEBTERH,
1.3 AREIEHATT

TR LTREE AR L EMER, K
NEEEHEXABESDHEEMFEFHRE E (W
el JE PR AE WH M ARE) BATE NG, &
HRMNTHEERG FENAER, KMTATHKE
WEBEAFA, BAEFEARMI RALTRLTFH
Z A 40 mg K T4, B A PTE I8 AR 100 mg 2 AR AT
/NGB T .
1.4 FARAR

POBA 41 &3 BUREML, T34 M, # £\ 3 000 ~
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4000 U FF & 44, /5 3037 I IR B, & % Seldinger % A
N B B0 Bk, B BN 5/6F ik #, 7E DSA i
YT HELERTE BTN EE LR
R I  HALBE  dn E E O,  E E & E L 0. 035
Je bk S L V-18 S LT A 4F BB /T2 RELH
BB, EIRATIT & W, 7 DSA 5| TE 8 & R/
3 R A AT R B TR, R T R R B
JERAE AL F B 2 ~3 mm IR E B AT 3 1 1T
N EBRY KE R K.
ELA #4137 #] T16 E POBA 41, V-18 § £ 4
HREBRE REEERANEAZZRENTEA
KB EE (1.7 ~2.5mm) , AREEE, T HEE
Fe V2B B 8 v 2T 0 3 1 3T 0 o 4% 1B HEAT OB
(AR AKFEWETHT), HAEFEH &
B <1 mm/s, ¥R G ARG LA R Ak
EREHAF2~3mm TAELRETK(E),

FAF RS E —4FARE TR, F ARG
EXHHERNTHRPEE - (1) FBRETH
EMEFNEE X, WREHRLEERE<30%;
() TFTamREEZNRE,RTEDFE M
REGHK, RHEAAARTLAEM L E, K
B R f FF A AT A M E L X TR R AR
H B, 7% B8 Angiosome A o E IR R
IE o 30 ks AT o O 2 A RO, U R AT
Be T @S KR sy Bk (s k), FAR
& Ja F R B R Starclose 4 & 2 W &, B 4 W m JE
abn, F AR 24 h R R AR, R JE B R 4k 4L
HIRTESRI>FHRRELT EHH K&
W RAE D FES mg(1 K/ K )+ EAR 100 mg
(1 R/R)+% % %K% 100 mg(3 K/ K), & & B
FERT, R R B R R AR AT B AT A R R
Atk EE,

5 1. ELA HiFARTTE
A DSA 35 R IR Sk IR S5 sh kA €, B S P ZE BT 1.7 mm BOESETHMIAYT, C AEIETT 2. 0 mm il SALEEREY 7K,
D Jy it R M ZEBL R IE , B O R RAMUZ ik K R TS S k34 5
Figure 1. ELA ablation procedure

1.5 BEAMEBRITIOEM

ARV EEXFRER TN F A LR EA
BH ARG AR AR, AR a5 A
JE3 K3 AH .64 A ABL i A L & %k (visual
analogue scale, VAS) iF 2~ fR B (BE) & — M@ #
WA@Y EE LA A JE M E K F <50% HA
EH T RATR M (B B AFABT, 42
MRITEEF ARG E BFAMALTEFLE,

1.6 SFHitZESH

BiJE SPSS 26. 0 4t 8 8 3t H 4 24T 4L it 4
W FEESHTA LT ZFHEWITEFH I ves X
N S T e N R e VN ]
(%) %7, AR ER A X A — M1 o & Rk
B BE) % F Kaplan-Meier 4 7 #h % % 7~ , P<0.05
HERARITFEX
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2.1 WMABEFRBRDERFRNEREE

PIZL B F AR 100% . ELA AR
AT I3 23 B, 28 2 T B ks AT T 38 R i ik 1
B, 28 2 J5 2l ok 2 B 36 47 JF 8 1R s Bl ik 1 il
POBA A H AT IFi8 22 f], 28 )2 75 sh bk £ 7 7 8
JRHTBIIK 2 ], 281 5 3 bk A2 B 390 4 38 1% )5 3
Jik 1 41,
2.2 BFARHEHLIE

ELA 4 FEIFARBIME 5 61 8 BIE L AE: 1 FlR T
LSS KA TE B, 2RI 457 2.5 mm POBA,
ARG MR 8 ;2 BRSNS A 45 T 4
SEB AR S MK 2 3E 5 1 R 2 R 2R AL (i
WIERFNIMNE) 45T 2.5 mm POBA JE 3 &b 3 -4k
SEFF3E A B Bk, 30 min 5 FR UK 52 45 R HY i f5E
1E 51 AR o BB i 2 2, 45 3.0 mm POBA
NHEEJS e )2 2%, POBA 4Bl F AR iE 6 4] H
FERAE 1 IR AP 8 R 5 ks 522 i | % 1 5
HAE , 45T 2.5 mm POBA JE38 20 min 5 1R 1012
BAR B S B MK AR T iR, 45 T IR BB A 1R
7 G PR30 52 AR v v I A EE 2R D T S
SRR FEARGE A 5 1 IR G S0 B2 o s i i, 285
T BN FFLELANE 24 h 5 AR WL B
2.3 FENEH=

ELA 41 25 1] s ik 62 459578 4%, JFif 46 4%
M4, Herh R 1 SOWAR AT 9 1) (5 1 2 Hif 3
Jik ,3 B & 5 sh ik, 1 0 HESh Bk ) 5 7 2 52
RS A 11 1 (RRTSIIK+HESh Ik 4 51112 i 3 ik +
BRI Bhlik 6 ] Ji2 )5 shik+HEslk 1 1) s 738 3 300
A A S 1, POBA 41 25 i UL 61 Z500 78 4%
TR 37 4%, Hoh JFiE 1 30w AR A8 15 4 (8 i1
ZER Bk, S BIIFE IR 5 SRk, 2 BT HEsh k) 5 F
2 SRAR A 8 i (B s ik +BlE s ik 3 4 B AT
Shlk+H2 5 sk 3 19 B2 5 sl bk +HEsh Bk 2 1) ; I
3 SRR IMAY 2 ], ELA 28 JF 38 9% 48 1 4 50 T
POBA 4, 25 H 512473 L (P<0.05) ,
2.4 ABI K VAS ESLEE

RE3 R ARE3H RG6 ] ELAH ABL 5
ARETAH L 242 7, POBA 20 ABI 5 R FiAH Lot
B AR TS (24 P<0.05) s B4 AT ABI 227 401
B (P>0.05),1MARE3 K AJF6 H ELA 41 ABI &
T POBA 41, 2R A G L (P<0.05;3%2)

RIE3RARE3IH KRG 6 HPiZH VAS W41
ERHIAH LI SRR AG, 2 5 A Gl 2= B L (3 P<

0.05) ; RAT ARG 3 K ARG 3 AL VAS 15 %
SAK ARG 6 J ELA 41 VAS 74K T POBA
H,EFARITHFEX(P<0.05;%3),

2. WA ABLEILE

Table 2. Comparison of ABI values between the two groups

picl AHT ARE3R ARE3H NI
ELAZH  0.36£0.17 0.84x0.20" 0.77+0.22* 0.72x0.24%

POBA 41 0.33+0.18 0.72+0.21* 0.65+0.21* 0.59+0.20°

H.ah P<0.05, 5FEAARA ;b I P<0.05,5 POBA 41
A,

3. WA VAS SR

Table 3. Comparison of VAS scores between the two groups

el AT ARG 3 K ARG 3 A ARG 6 A
FELA#  5.96+1.21 2.60+0.91° 1.88+1.54* 0.83+0.78%

POBA # 5.88+1.33 2.84x1.46* 2.30+1.11* 1.33+0.66*

a2 P<0.05, 5SRIGARAT ;b S P<0. 05,5 POBA 41
A,

2.5 fREG(EL)ZEF—HREHELER

ELA ARG 3 R.ARE3 H KRG 6 HRM
(BE) 5350 100% (25/25) 96% (24/25) .96%
(24/25) i |1 2% B R DR it 9 18T AR R HOR
Hh Rk RSzt A 22 IE AR I IS AT A DL
MFAE =, RIGE 64 REEABEGEIRM T I 1 /2 Bk
(BROCHH DAR) A TS QI E AL 38, POBA AR5
3R AE3 H KRG 6 AR (HE) 245514 96%
(24/25) 88% (22/25) 80% (20/25) , Herp 1 4
iz PR AR i 35t 9 1R e K FL AR w52 30 i 3+ 2%
FEAE A A AT R LI A 5, RJG 56 3 K
AR BRI BM T I 9 2 B (BRI TE LA ) 64T
THBVEBEALEE ;2 flBE RIS 25 K ORJG 48 REIAR
Je 59 A BH S A, EATBROC 1Y T LA T R 5 2 49
BEARG 94 K ARJF 115 K ARG 141 KK Ry
AN, 257 BT TH DL R

ELA ZHARJGEE 79 K1 1 35 PR SR e R A B
i M TR UORABEA T E NIRYT , OR J& 3 — 138
W30 92% (23/25) s RJE 55 108 K, 1 il f 35 iR
TR AR 24T POBA 1697 ; RIGHS 124 K1 4
HBHPIBATIE B I (<200 m) PR A BEAT I Y
FARMANE 6 - %E N 84% (21/25),
POBA AR JG55 61 K, 1 1 f 35 DR g i R R BH I
WEE TR UORAS BEAT I IR YT s RJE 55 80 R, 1 il iR
PRI SR A BH (2 08 P UOR AR BEAT 1 IR YT,
ARG 3 H—Wi5 % 4 76% (19/25) s RJG 55 112
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K, 168 R BRI R AR 1T POBA JRYT, R
JEHE 127 K1 B H BB A @ AR AR E
17 POBA 1897 , RJG 46 164 K, 1 1] Ho 35 D B A7 HE 2
B (<200 m) FFUCEREATIEN TR R E 6 H—
WIS 56% (14/25) . ELA 4AR)G 6 A HE—
W R = T POBA 41 (P<0.05;% 4 F1[E 2)

x4, MARFHETELR
Table 4. Comparison of postoperative follow-up between

AL (% )

the two groups

ELA#H POBA#
0 2
AH (n=25) (n=25) X P
NERE
R (R ) R 24(96) 22(88) 1.087 0.297
— g R 23(92) 20(80)  2.381 0.123
AR5 6 H
S AGRES 24(96) 19(76)  4.150 0.042
— g R 21(84) 14(56)  4.667 0.031
100}
so_ﬁ'—\_“_‘—_‘—\—\—‘;‘
2
W 60
By
M
% 40+
— ELAZR
20+ —1 POBAAH
—+ ELAZB-M%
-+ POBAZ-M%k
0_
1 1 1 1 1
0 50 100 150 200
Rt i/ B 181/}

E 2. ARG E—HiEgmE
Figure 2. Primary patency rate during postoperative

follow-up in the two groups

3 3 i

SRR N N 1 e 9 o I RN B e A VAN U
A HR B A L Bl ok o ™ R SRR AT, SR B kA Ak
PHZERE JE R AR BRI UBCRRIPE T % i Se AR
o Bk k22 1 B RS2 IR T T Ak g
POBA 1E 4 i b H e |32 W s PR YT B, o
BREEY oA BEA B FB P UM A B g (BT
SIKES AL BE e I A AN F § 5k 5K e 0 g e 4
T A A BB v e 2 A ) S 3 G

MR B, A5, POBA AR5 6 A 1 — i
AR 56% ., EIHT DCB WL TR sl ik i ZE5E
iz Wi £  HIF R POBA , (H7EER %2 K 1w 1Mt
—JZAN T PEZG W), 78 BREE YT 5K Y [R] I R T% 24
Yy, 380 328 400 ) LA 2 UL R A U A PG A
PEMAEATT H A, DCB 8 E 52 e 42 5 R
745 76 1 I 00 i 2R Jia ™ X 60 I Bl bk A Ak
HIZERE - AT DCB 3RYT, KA 6 A — i i %
75.0% ., {H Katsanos 25" 1 — 35 Meta 43 #7 3E R~
DCB £33 T 2l Bk A A 280 S 3 I SE T2 % 1%
TERNEARMES R T AT, H DCB A5
AT T 3 R g SR T I8 e, T 5K 1 s [l 4
R R AR AT 2 ECIE AR R, D7 2R Y H B B
EHEA TR O IR Sh KRR T AT IT T —Fh
BT T 0 e e A 45 A R
( percutaneous aspiration thrombectomy , PAT) %€ [ JiE
YR (directional atherectomy,DA) ELA %5, PAT i&
FHTB 8 1l A s 2, 0 6T T 20 Jikoots B A AL BRE O 3
Fl . OASIS WF5E i il DA 677 I T 3 bk it 1k P 2
SiE ARG 6 FIMHAMRIZET A AR B0 0B AR AL 1 45 7
PezaE = 43t8 10. 4% (1] - Rastan %“ﬂfjﬁiﬁﬁ Silver-
Hawk B i€ V)6 97 189 i e F ™ 1 Ji 4k Sk 1
(critical limb ischemia,CLI) 3%  RJGBETT 1 4, &
Je— SN 56 Ry T8 % , AHLIE T s 742 J2 i 1ML 45 A
WO R DA W G Irds i BE A B AR JF HlR
CHEEUN, R s BUR IR & N iR E | B W1
INFARI T ELA 3 33 7 SO o6 £ 1k BE e
TH TSN 1 T R T RO e A TR
e ke o | A A B 1 4 A R 9 e e 22 A ) ) O
WD T T Bl Dk SCARAE A B AR OG- R IE 1 KA
ABEFE T, ELA 20 25 {5 £ 3 AR v 2 R A0 S 4R
Yang %"/ ffi H ELA BX4 DCB IAYT 35 BIBE IR 2
R AE R 24 A HLHE IR T W K Ol 80% , 15t
G0N 88.6% o 4% X 21 BT Sk
AE A ZE0E B # (b CLI %% iy 2/3) 47 ELA 397,
RIG 3 A% N 86.7% ,AJ5 6 H—iEi
N 80.0% . AR5 ELA 21 25 (835 T AR W)
RA 100% I RAE KRN 20% , (HICHIF- AL
T i, BT E] AR ABL Je VAS TPAM AR T
Rk RIS 3 H — Wl 50 92% , RIS (Bk) %
H96% S5 6 H—IHiis5h 84% LRI (L) %H
96% , 5 SCHR ™ SRIEARIL  3#E—UESE T ELA RYT I
BRI A P FE PR AR 1 AP B AR

25 B ELA I T097 IR s bk 42, vl =8 T
TCAE HE , o3 TR I Bt % A A AR DD O
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(BE) 2, W7 308 POBA 4, AT VE AR YT T 3l
ka7 ) — b 22 AT B T o AE T A Bl
KPR IEB LA SR & I T BBk AT 28 A A1, T80
TR S TR B R R BT,
W RBE VT A, R AT E s R A 2
O TBEAS ISR BE DR A R — IS
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