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ES58H: WA RMBRE NS RIER (POBA) {52 B IE 3 Ik S 28 A2 1) F 53R 7, %A
XEA RFR R, (HJ2 h T 5200 8 N I RO FRRZE 0, 15 SO N & & AR BRI . Bl
LN IMEHARG LR, WS TEOCHEMA (ELA) BEAZ5Y5 2R (DCB) BN M L4 M %
FIRAE AT HROE T B, NIk, ARBFSIRTT ELA B4 DCB A7 & 44 BN 3 ik 32 28 0 4 1 4 4
PERTA R0

F5iE s B 534 2020 4F 6 H —2022 4% 6 H W [R] 3552 4 AT ARG T 19 B 3l bk S 48 78 7 69 191 18 25 i
PRERE, Hoh, 27 fil 8 852 ELA RS DCBIGYY (ELA+DCB A1), 42 {il i 44 8252 POBA k& DCB G YT
(POBA+DCB 41 ) . LA 40 58 25 A AH SC IR IR 48 4% o

SR WAL E ARG LR 22 R G2 L (¥ P0.05) . 69 6 {835 T AR A B3 F i JF 3,
ELA+DCB £ F1 POBA+DCB 2 T AR J8 20 3 43 51 0 92.6% (25/27) F190.5% (38/42), 2R HGiitE L
(P>0.05); WARBPETRRFMRAEREFHTGEITFE L (3 P>0.05). Logistic KU 11 53 Hr 45
R, B AR I A% & ELA A DCB AR fim it ZE iy Al ST fa s N 2 (HR=24.695, 95% CI=1.061~574.904, P
=0.046) . WA BHERGIZ EAE 1. 6B LR (ABD) 2RS4 X (¥ P>0.05), H
ELA+DCB 4L AR J5 12, 18, 244 1 ABLAL T POBA+DCB 4 (3 P<0.05) . M4 AR J5 4 AL T 5 4 1 % 2%
RG2S (3 P>0.05) 5 Kaplan-Meier 73§ 45 5 78, ELA+POBA 41 2 4F G F L% A2 1l iz 15 %
(81.5% vs. 57.1%, P=0.044) FI24FEIMEE R (77.8% vs. 52.4%, P=0.031) ;T POBA+DCB 4. ROC Hii
Lot s, RPEOCSE AR/ HME G4 (TD/RVD) T ELA BE 4 DCB AR J& 2 48 14 il 1% R 1Y
B} 0.47 (AUC=0.825, 95% CI=0.619~1.000), i 5K 66.7%; Cox WU [MIH A3 Hras R o, AR5
PLEEPT M /MR IT (HR=0.033, 95% CI=0.002~0.661, P=0.026) . f&E FshfkJFiisk (=2) (HR=0.022,
95% CI=0.001~0.808, P=0.038) . TD/RVD>0.47 (HR=0.002, 95% CI=0.000~0.403, P=0.022) J&#% & ELA
B DCB AR & 2 4F IML48 30 W5 6 14 ST &K
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Safety and efficacy of excimer laser ablation combined with
drug-coated balloon for treating complex femoropopliteal
in-stent restenosis

XU Zhan, ZHANG Tianhua, CHEN Bo, JIANG Weiliang

(Department of Vascular Surgery, the Second Affiliated Hospital of Harbin Medical University, Harbin 150000, China)

Abstract Background and Aims: Stenting and plain old balloon angioplasty (POBA) remain the primary

treatments for femoropopliteal in-stent restenosis (ISR). These approaches demonstrate good short-term

patency; however, ISR frequently recurs due to continuous stimulation of the vascular intima by the

stent. With advancements in endovascular technology, excimer laser ablation (ELA) combined with drug-

coated balloons (DCB) offers a novel strategy for treating ISR. This study investigated the safety and

efficacy of ELA combined with DCB for complex femoropopliteal ISR.

Methods: The clinical data of 69 patients with femoropopliteal ISR treated with interventional

procedures between June 2020 and June 2022 were retrospectively analyzed. Among them, 27 patients
underwent ELA combined with DCB treatment (ELA+DCB group), and 42 patients underwent POBA

combined with DCB treatment (POBA+DCB group). Relevant clinical variables were compared between

the two groups.

Results: No significant differences were observed in baseline characteristics between the two groups (all

P>0.05). True lumen re-entry was achieved in all 69 patients. The procedural success rates for the ELA+
DCB and POBA+DCB groups were 92.6% (25/27) and 90.5% (38/42), respectively, with no statistically

significant difference (P>0.05). Intraoperative adverse events were comparable between groups (all P>

0.05). Logistic regression analysis indicated that thrombus in the target lesion was an independent risk
factor for distal embolization during ELA+DCB (HR=24.695, 95% CI=1.061-574.904, P=0.046). Ankle-

brachial index (ABI) values immediately after the procedure and at 1 and 6 months postoperatively

showed no significant differences between the two groups (all P>0.05). However, the ELA+DCB group

demonstrated superior ABI outcomes at 12, 18, and 24 months postoperatively (all P<0.05). There were

no significant differences in all-cause mortality or amputation rates postoperatively (both P>0.05).

Kaplan-Meier analysis showed that the ELA+DCB group had higher 2-year freedom from target lesion
revascularization (81.5% vs. 57.1%, P=0.044) and 2-year patency rates (77.8% vs. 52.4%, P=0.031)
compared to the POBA+DCB group. ROC curve analysis identified a laser tube diameter/reference
vessel diameter (TD/RVD) ratio cutoff value of 0.47 (AUC=0.825, 95% CI=0.619-1.000) for predicting
2-year patency after ELA plus DCB treatment, with a specificity of 66.7%. Cox regression analysis
revealed that postoperative antithrombotic therapy (HR=0.033, 95% CI=0.002-0.661, P=0.026), =2 tibial
arteries recanalized (HR=0.022, 95% CI=0.001-0.808, P=0.038), and TD/RVD > 0.47 (HR=0.002,
95% CI=0.000-0.403, P=0.022) were independent factors associated with improved 2-year patency after

ELA plus DCB treatment.

Conclusion: For complex femoropopliteal ISR, ELA combined with DCB does not show significant

advantages in safety compared to POBA combined with DCB, but it provides superior long-term

efficacy. Intraoperative management and postoperative antithrombotic therapy may influence the mid- to

long-term outcomes of ELA combined with DCB for treating complex femoropopliteal ISR.
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BE&E 2T R, AR A6 K H 548 5,
TR B AR TR D K e SN ) ) &, A
Jei M e L S B o BBl bk 5 Ak P 26 E
2l PR R g S T Mt il # H ULA R O A e,
BER I N (E] B B AT R ER R SR, EEE RS
LR FRIRAE M . I S SRR AR M R A 1l A
W JE AR (plain old balloon angioplasty, POBA) £ Ifil
IR NIRIT OO AR RS T B B
TR, TEAFBE S w2 b, CBRMARY
POBAAH L, BTN BA S 4r il g 4, (HE&h T
SCHR AR S 0 A A T BOHE e 8 7 AR SE N
R 07 1ML A7 P PSR 0 1 A B, A5 S 2 v i B P R
ZE ) H g5 i R AaE L B B ik S AR ATE
AJa 124 H N SO BB K RN 19%~27%7,
It HL B 2l ok s 722 < B2 R L RR O Y SO AR R
KA R FE R B, T Bl ik S AR B R
e SCON TR BBl DR AT A SCORAE AR IR SO N
UCHY B 78, I 28 1A 36 52 I AE SO XN Bl S 2
VT i A AR R A B AR >50% B (R WA 4 R L
S2.AM S YRR BB K SR B R IR YT T A
POBA . & B#RCRELA . HES T HOLH MA
(excimer laser ablation, ELA) . BEHRGEVIAR | 249
% E B4 (drug-coated balloon, DCB) B K 45,
B W WG TT 75 38 POBA, 48 1) 9 AT A5 A5 4 1 F
RO, HHEBHORZE, 1 FBHREE R
50%~85%"" . B % A AR A I IR 9T R DR R
JiE , ELA FIBE R iE D) AR 25 2 TR O L4 N S8
PR IR S Bt 1 40 0 SR K .

ELA R4 52 H T 5 AR 3l bk ok A 68 Ak v s A2
FEAE 52 BE A 80020 7 AR B ok Il A P TR RE i 3 AT
et LA, BB ELA B 2%E & R AR R W52
L AR C I IR A SN R A A, Ik
TESE HAR 7 HD A 48 A &5pE 1 ELA AR T D 3
WO B Z B E R A, R R
308 nm Ay 5 AL BE HE DG T, X 2L R APPSR N
FR ot A R B R, G A BEMOK L A A D
K B AR <25 om0 GHOBURL I 38 2ok B HE R
HME T T HOGIE BRI /MR R B, BRI
m/NA” B4, T A B T 02 F i ke s . (3
WA HEFEPIR B, FEIR 7 B 3h Ik S 58 15 8k % Uy
T, ELA MRS S ai sk ey 5k i 4 OB A 1 4R 4
A AN BAR . P, fETS i ELA BK & DCB
Fit 1 S AR PR A £ AR 00 100 3 W B[R] G 5k = E A

1M L4 i o A E S AR SCHLA X T ELA TR YT T
Bl Kk S BRI A R IR A T £
ol KEEARMFIE . WL, ARBFFEEIT ELA
B¢ 4 DCB 5 POBA BX 45 DCB 67 1Y 42 2% I JIE 30 ik 3%
ZROP A R OE AT UM > Hr, BT ELA BE S
DCB 7E36 97 52 2% e N 2 Jok 52 4 P80 25 9 97 30

1 #ABE5HFE

1.1 —R&ER

[ JiT 4 A £ A 7R Vi B R R A B i B s B
& AN BE 2020 4FE 6 A —2022 4F 6 A 4% % ELA+DCB B
POBA+DCB 6 J7 (19 & 4% & I 2l ik = 42 15 %k 78 i
HOE R TR A A AR E . (1) U A A >2 A
(2) Rutherford 43 &% 3~5 2%, Tosaka I, II%I; (3) #h
J& 8 ik 85 16 ¥F 7 & 8t (peripheral arterial calcium
scoring system, PACSS) Jr#%>24¢; (4) i B #H 1
ZBFARMERZ A (5) F AR AT B8 8h bk 4
SCFF E AL 2 T 2% 51 09 IE 2l bk Oz o 1Y 2 bk B
H AT CTA B 18 5% 7 ¥ 48 LA DL Ak 4
WA T BN, IR ORI N R, AR
& >50% % 58 4 M 2E 5 2R EHE BOREI TR DA 14
IR e S TR 7N SN RN i ) S W i
JE <50% ) ; #EPAS K ES150 mm. HEBRARME . (1) #E
M T RERERT . X &2 A H o M E Lk FAREE
2) BEBARMBERIOEREGTFAR; B PR
P ZE B0 A8 L TG VR R Y SR s (4) Bl U7 R )
<24,
1.2 FATR

BH B RN, I A R LT SR T, e
SV 10 JBR 5 Seldinger 5 396 47 2 3 %o 00 A sl Bk, %
R ) 5 B 6 F Bl ik 38 ik e kT 22 R B A
8 T FRIU B Bk, R R B A Bk, 2% LA
T 52 BH A 5 AR B 04 A A B DA R R
EEOL (E1A) . T 22 48 B0 & FL P 38 2o 30 05 42
Bro WOC S8 VIS T 22 i 1% B AR A R iR
it , OGS R v 4 CVX-300 O KA A, TR
HE 12 % i O 40~60 MJ/mm* . T AFE M %y 40~60 Hz,
DL T mm/s (19 3805 4 3% 0O 545 1 9 A2 R IR i B &
A (E1B), A0S 8 % H 0.9% 4 3L K
FoArhUE, T M SE S 4 mn/S mm 3 iE 54
AR B AT B, BRI WA R
I (F1C), B EEBARREZLY K, &
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AT FRISHE] 2 3 ming 75K S FRGE R (K11D),
F 7 L A W, R R B Kk R D — AR
W, WIF AR G52 s 5 2 5% A 1 A8 >30%
s BRI E R, 28 T AR Bt ST PRI A
A 0 B s A FE L WU SR SR AR A AR IR T 5]

E1 ELABX& DCBi&IT RKHFIER

B: ELAVAYT ZZERAS ; C: ELAJG M &5 &4

Figure 1 Intraoperative views of ELA plus DCB treatment

FRHOE . FARZERUG , i 53 I 5 A A A
G RSN R ILH B 24 he B 8 B E
JRBTEICAR (100 mg, 1¥k/d) FFEDHE (2.5 mg,
LR/), RSO L FER0 . & SiE 3.

A IS BRIk S AN B S (550%) , SCAETT B S v 8 1k ¢ 42 1A €
JfiEs D: A DCBYRYT S LA 1 5 3Rl A 1
A: Angiography showing >50% in-stent stenosis in the superficial

femoral artery, with chronic total occlusion in the distal stent segment and beyond; B: ELA treatment for in-stent restenosis;

C: Angiography post-ELA showing a satisfactory lumen; D: Angiography showing a satisfactory lumen after combined

DCB treatment

1.3 RiEkEH

XA BEREL, 6. 12, 18, 24 H i 17
Rfi i, & A B & AR J5 BRIE F5 20 (ankle brachial
index, ABI) . 2% 8 & 80O00F B CT i % Al 18
(computed tomography angiography, CTA). %25
I E G A E O TERE U E L IR YT B9
S LA A P ZE W e A (R AR EE >50% )
H I T . 0B 50 e T 48 5 72 1l 4 =
A HRJE ABLIEZAA e ABL R B >0.2 5 ABI<0.4
HA WY Fpe A /P ZE TR A, s BRI E R TR
ARERR T HABR EA S AEARE L, 6, 12,
18, 241 H ABL, MR GoLAR | KRR R
ol FARRI: & SCHERRAEB0%, H5EMW
A8 3 5 A A T 3 FR G 4 e )= o
1.4 SGEitEF4hiE

K HI SPSS 27.0 # Ak 47 Ge it oy Hr o A REK
I8 0 T2 03 A O L IE S A A, T AL R
KB+ drifE2 (x+5s) Fon, 410 LR
MSEAEAS R EG s o T RO O A o A, W i
B BORER TR ALK (U2 8RIEE) (M (IQR) 3%
N, B BRSO . T B AL Bk R
PB4y s, A BRI K58, 45 n>40,
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HZE D —A 1<T<5, W B IE ¥ f %, # n<d0
g 1A T<t, W Fisher 8y ) 5 15 . il
Z [H 2R K F Logistic KU 1119 43 7 ELA+DCB 41
AR I i A 2 B R DR AR o WO AR I A W A
B T 5 A8 F 0 AR A7 E), 3 3T Kaplan-Meier 43
BT b 2H R I A8 1 2 4F A T RO 7 I A R R
2 AE A R . Z Il E BRAERHE (ROC) K
BHHOLSEEHR/Z%ME HAE (ube diameter/
reference vessel diameter, TD/RVD) Il 58 I 90 A
Cox [ JH 73 #r v, 3 3k B PR 3R 22 [ 3R Cox KUK [E
91 1m0 51 53 A 2 4 i 878 1 AR S R . P<0.05 2K
ZRAGITERE L,

2 & R

21 BEMER

69 11| 5 2= M 20 Jik S 2R B 75 83 T, ELA+
DCB 4 271 (39.1%), POBA+DCB4H 42 (60.9%) .
Hoor BYE48 B (69.6%), W36 B (522%), H
TV AER N (6749+7.18) %, FHim g kN
(4.53+1.35) mmol/L., AREJABI 0.39+0.12, Il %%
AF KB (211.12+£20.38) mm. ELA+DCB 4 &
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Tosaka III %Y 10 1] (37.0% ) , Rutherford 5 2% 4 1
(14.8%) , #8978 B I 1 B i 4 il (14.8%) ;
POBA+DCB 4H f# # v Tosaka T %Y 15 ] (35.7%) ,

Rutherford 5 2% 6 5] (14.3%)
T (16.7%) o PR E 1Y — i b 0 I A8

, B A B A B ik
Ak 22

SWTLGEITFE L (B P005) (£1),

*1 MABRENERIFE
Table 1 Baseline characteristics of the two groups of patients
T H ELA+DCB 4 (n=27) POBA+DCB # (n=42) e P

(S x +s) 65.44+8.46 68.81+5.96 1.799 0.079
R (%)] 18(66.7) 30(71.4) 0.176 0.675
5 1M [n (%) ] 20(74.1) 34(81.0) 0.457 0.499
W2 AR (%)) 17(63.0) 19(45.2) 2.069 0.150
e[ (% )] 6(22.2) 6(14.3) 0.721 0.396
AR ZE S [ (% )] 7(25.9) 15(35.7) 0.725 0.394
BRI (%)) 8(29.6) 14(33.3) 0.104 0.747
I 5 (mmol/L, & + s) 4.23+1.07 4.72+1.49 1.462 0.149
MR E (mm, % + 5) 212.41+21.09 210.29+20.12 0.420 0.676
Rutherford 73%%[n(%)]

3 15(55.6) 26(61.9)

4 8(29.6) 10(23.8) 0.328 0.849

5 4(14.8) 6(14.3)
KHETABI(% + 5) 0.40+0.13 0.37+0.12 0.918 0.362
Tosaka 73 8[n(%)]

| 17(63.0) 27(64.3)

I 10(37.0) 15(35.7) 0012 ot
ARSI (%))

Bere 17(63.0) 24(57.1)

4] 2 6(22.2) 11(26.2) 0.234 0.890

IR 4(14.8) 7(16.7)

22 WMEREFAZEMMBEIELLE TR A5 BBl ok g A Y fd R A% S AR ki,

221 RPREREFHHEL 69 F B EHEFARAR
¥)E I JT 38 , ELA+DCB 4 #1 POBA+DCB 4 F AR Ji
& 910 92.6% (25/27) F190.5% (38/42), 2%

o 2 i o

i 1481,
3 d PR AE R4 i

KN T LIRS, AR5
G i 12 7E 7 4]

K Ry

BRI ST RO, PRI PAT ) RAR

SRGEIFEL (P005); WHRP AR I, ﬂ]g.%Loglﬁtlrﬂﬁﬁﬁjaﬁ*ﬁ/n%ﬁ%, 095 A
mIez . . munREFEFH LG ITFE X Il # f& ELA BX 4 DCB AR H it vifs A4 2E A 2k 37 75 [ [
(¥1P>0.05) (F£2). 69 % &E A2 4] £ 3 [F £ (HR=24.695, 95% CI=1.061~574.904, P=0.046)
WL 2R AR AR A, 1 B AR K TR B B AR A Bk A (%3),
MIE AT, 3 3% 1 BB sk A B | 34
R2 WHBEFRAREGILR (%) |
Table 2 Comparison of adverse events between the two groups [ (%)]
AR ELA+DCB #H (n=27) POBA+DCB 4 (n=42) %% P

PR e 2 1(3.7) 1(2.4) 0.000 1.000"

TR 2(7.4) 4(9.5) 0.000 1.000"

IH 33 e 0(0.0) 1(2.4) — 1.000*

TR 2E 5(18.5) 2(4.8) 2.070 0.150"

M 2L 1(3.7) 0(0.0) — 0.391%

ZE) R0 e 0(0.0) 1(2.4) — 1.000%

)RR IE A 2) 5% JH Fisher B IR
Note: 1) Using corrected y* test; 2) Using Fisher's exact test
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Table 3 Logistic Regression analysis of factors influencing distal embolization during ELA combined with DCB treatment

AR EAEion
SES

HR(95% CI) P HR(95% CI) P
AR 1.014(0.900~1.142) 0.822 — —
=TS 0.667(0.061~7.230) 0.739 — —
JiiN; 0.293(0.079~1.087) 0.067 — —
iR 1.778(0.236~13.405) 0.577 —
PER 0.438(0.041~4.621) 0.492 — —
A 0.361(0.034~3.788) 0.396 — —
MAFFRAE 0.961(0.901~1.026) 0.233 0.987(0.912~1.069) 0.755
Tosaka 1) 3.214(0.434~23.787) 0.253 1.309(0.093~18.490) 0.842
Rutherford 734% 0.611(0.136~2.754) 0.521 0.537(0.059~4.849) 0.580
S AR B 1M A4 31.500(2.142~463.143) 0.012 24.695(1.061~574.904) 0.046

222 REHNEMITER WHBRERGERY
WU, HPIALAR G B Z) ABL 22 5% K4 it 242 X
(P>0.05) . BERGHEDT 24, Blv7E 2 6 8 &
wers, Hp i plgE i K TFAR2NAE, BK
Lt N7 N ) I N PR NS £ 3 QR R 1 o 19 3
fili gk, 51 SRR IEIET; 1B H R KO
BFEFEAET . 3B AT R (BRI KL B
B, LB E TNV (FE BRGSO LR K
FIEATEWT), AR AN ERET MR RS

WG FE X (B P005), FABRZERE1.
6 ™M H ABl R Lgtit = L (¥ P0.05), HARJE
12, 18, 24 ™ H ABIfHE R AR IT¥E XL (B P<
0.05) (5 4). Kaplan-Meier 4 77 43 #7 25 B 8 /R,
ELA+DCB 41 & % /) 2 4F Il % @ % % (77.8% uvs.
52.4%, P=0.031) FI 2 4 G T 9% 7% Il iz H 5

(81.5% wvs. 57.1%),

(El2-3),

x4 WMABERFBERLE

Table 4 Comparison of postoperative outcomes between the two groups

P=0.044) fit T POBA+DCB 4

H ELA+DCB 4 (n=27) POBA+DCB £ (n=42) vy P
ABI(% + 5)
ENEEIE 0.88+0.15 0.83+0.16 1.414 0.162
RJG 14H 0.81+0.15 0.77+0.15 1.046 0.299
Y NELE! 0.67+0.10 0.63+0.14 1.272 0.208
ARJF 124 H 0.59+0.08 0.55+0.08 2.045 0.046
ARJF 184 H 0.56+0.07 0.52+0.08 2.104 0.040
AJg 244 H 0.54+0.07 0.50+0.06 2.299 0.026
K (%)] 1(3.7) 2(4.8) 0.000 1.000"
INE N (%)] 0(0.0) 1(2.4) — 1.000”
SHFET[n(%)] 0(0.0) 2(4.8) — 0.517%
2AE M B0 (%)) 21(77.8) 22(52.4) 4.666 0.031
24 R AR 1142 FE (%) ] 22(81.5) 24(57.1) 4.050 0.044

T 1) R R IE P03 5 2) K ] Fisher B PIHE AR
Note: 1) Using corrected y” test; 2) Using Fisher's exact test

http://www.zpwz.net
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__ 1 POBA+DCB41L

~ I IELA+DCB41

1 POBA+DCB 41~ %
' ELA+DCB 4%

B2 AARERR2ERTRRTMIZEEELE
Figure 2 Comparison of 2-year freedom from target lesion
revascularization rates between the two groups

_1POBA+DCB 4

— I TELA+DCB4]

— POBA+DCB 21—l 4
—+— ELA+DCB 412

B3 WHEEAR2ENEEBRILER
Figure 3 Comparison of 2-year patency rates between the
two groups

223 RE25hEi@mEHmEAEL5H ROCH
243 Hr W, AR TD/RVD i il ELA+DCB R J5 2 4F
I A5 3 i 2R 0 AT (B R 0.47  (AUC=0.825, 95% Cl=
0.619~1.000) , %¢ 5N 66.7% (€ 4) . K K
R HZ I ZER Cox KRS |15 4347 8 5 A 2 4 55 i X R
J& ELA+DCB 41 2 4F i 3 i W R 1 g, 25 5 o,
A P /N A B & iR 97 (HR=0.033, 95% CI=
0.002~0.661, P=0.026) . B T~ 3 bk JF i £ (>2)
(HR=0.022, 95% CI=0.001~0.808, P=0.038) . TD/
RVD=047 (HR=0.002, 95% CI=0.000~0.403, P=
0.022) 242 5 ELA BX & DCB AR J5 2 4F 1L 45 18 19 %
Fasr R (£5).

El4 TD/RVDFill ELABKE DCB ARG 2 £ ME@IHZE ROC
5
Figure 4 ROC Curve of TD/RVD predicting 2-year patency
rates after ELA plus DCB treatment

£S5 CoxRKEIFH#T ELABA DCBIAr & 2 F M EBEBMERNZMEE

Table 5 Cox regression analysis of factors influencing 2-year patency rates in patients treated with ELA combined with DCB

AE 1.071(0.961~1.194)
[T 0.573(0.067~4.907)
LA 0.558(0.239~1.304)
LI 1.340(0.156~11.475)
JWAESE 34.420(0.020~60 652.681)
PE 2.443(0.492~12.134)
WA 0.836(0.153~4.568)
iR 0.438(0.051~3.752)
IS 1.001(0.965~1.039)
Tosaka T 1.779(0.359~8.824)
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