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Application of endovascular debulking combined with drug-coated
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restenosis
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Abstract

Objective: To investigate the safety and efficacy of TurboHawk debulking combined with drug-coated balloon
(DCB) in treatment of complicated femoropopliteal artery in-stent restenosis (ISR).

Methods: Twenty-one patients with femoropopliteal artery ISR from May 2017 to May 2018 were treated by
TurboHawk atherectomy plus DCB. Of the patients, 13 cases (61.9%) were males and 8 cases (38.1%) were
females; the preoperative ABI was 0.45£0.14; the preoperative Rutherford classification was grade 2 in one case

(4.7%), grade 3 in 3 cases (14.3%), grade 4 in 7 cases (33.3%), grade S in 8 cases (38.1%) and grade 6 in 2 cases
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(9.5%); the preoperative Tosaka classification was class I lesion in 2 cases (9.5%), class II lesion in 7 cases (33.3%),

and class III lesion in 12 cases (57.1%).

Results: Technical and procedural success was achieved in all the 21 patients, and no surgery-associated adverse

events occurred. The postoperative Rutherford classification was grade 0 in 2 cases (9.5%), grade 1 in 9 cases

(42.8%), grade 2 in 3 cases (14.2%), grade 3 in one case (4.7%), grade 4 in 3 cases (14.2%) and grade S in 3 cases

(14.2%). One patient died due to coronary heart disease on 9 months after operation, and one patient was lost to

follow-up. Among the 18 patients who were followed up until 12 months, the ABI ranged from 0.69 to 1.45, with

an average of 0.84+0.12, the primary patency rate was 83.3%, and the rate of freedom from clinically-driven target

lesion revascularization was 88.9%.

Conclusion: TurboHawk debulking combined with DCB for complicated femoropopliteal artery ISR is safe and

effective, and the short-term results are satisfactory.

Key words
CLC number: R654.3

Graft Occlusion, Vascular; Femoral Artery; Popliteal Artery; Endovascular Debulking; Drug-Coated Balloon

UTSEAE | BEA A N SO E ARAE T RSl Ik i
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25 2Bk A ( drug-coated balloon, DCB) FJ
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TRIT AR IE — AT 1 ) 1

ARG N B A Bl BRI BR 7 5K R SR E A
CZAEISRIYIR YT A5 B0 FE™, (H S BR 1 Bl 17 4%
FRAEDY, s U ZE D CB e AL A 44 (I TS RS A8
A B A H IR R, R IR SRR g Al ok, B
WSS B R AP H20174E5H —
20184F5 J 2R I N I8 2 155 DCB Y BK & AR IR T
S 2RV IR Bl Bk S8 N B A8 R 210, I Y
BEVTRSCR I, BREIT .

1 ARSI

1.1 —fER

X BE201 745 H —201845 7 R HEE &
B ARG IT ISR E 1916 IR 58 b 247 S8 31 o0 #r
gy 2168, HpB134] (61.9%) , &84l
(38.1%) ; 4Fik52~86%, FH (69.8+11.0) %,
ARAirBEIEFE 80 (ankle brachial index, ABI) &
0.45+0.14, FRCTIME MR (CTA) HlE LI
PEARZE M FRAL, FE M BEH O B AR . v Ak
PEREAT LB, FEIRSH, L IR 26,
PEF R SR E AR A 2~2610 A, FH O (7.9 +
2.5) Ao 214 B HAIG AR EE N R WL R,
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Table 1 The general data of the patients

HE BE
BIHE [n (%) ]
1= I 16 (76.1)
BH PRI 11 (523)
T I I AE 13 (61.9)
ey ] 8 (38.1)
BN kA 5(23.8)
ki FEZE 4(19.0)
Wt [n (%) | 7 (333)
ABI (x+s) 0.45+0.14
K S (em, x+s) 11.3+82
Rutherford 739% [n (% ) |
2 1(4.7)
3 3(14.3)
4 7(333)
5 8 (38.1)
6 2(95)
Tosaka 53%% [n (%) |
I 2(95)
1T 7 (333)
111 12 (57.1)

g AN AARAE : (1) 4F W 18~85% BEAE 45 %2
B K L2 E AR B E; (2) Rutherford4r 4%
2~6%%; (3) #IMLAE HAE N4~ mm, HEHTAL I
KBS emH<25 em; (4) BIEAYABI<0.8;
(5) AR A B/AA 1T AR 2 Bon I E 30 bk
ISR, JFHBFWOE ME & (DSA) KA ik S 3
B PR =50%""; (6) IR T Z=AA 1 33k M %
A8k 2 2. HEBRARE: () . B . O
GREARBECEREFEAEE; 2 BNRITEE
SIE, ANEE I T AE B AR B R E . B) X, %
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Figure 1 Intraoperative images
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A: View of the stent occlusion B: View of the infrapopliteal artery; C: TurboHawk system returned to the

AR A 7 g i e U0 A M DL GE ek i, )R] L O
YRS /N R FEAT Y5, SRS A S ) G
Ui Ze A8 VIH], fn R o B AR B (&G
200 JE B A 3~ SIS KNI BRI WA 1 TN )
AINBEBR, TR H R A BN L
¥, Rk R MR A R R P R %E . DCB
Yok AT o vk R E BRIk, ARIR RS
TS (RRERE — B S e, IRl S
PIEsil em) MR EDCBIT X RNY K, 4ify
PRI A N3 min (KD ), Ffid s BRI A

<30%MF (EI1E) fith Ry (EI1F) , HiE
7 5k B B A PR R R ET‘Y&(ISR%TT?K

Ja AT R AT B 1 8 sl i i, v R AT R
Ko RIGH TS FHFZE4 000 UﬁT{fﬁT(zu\/d

3 d), R (BRPEAKI00 me/d, ST
75 mg/d) 3, 3N AR TOAE B A 4 L2y
HERFRIT o

1B (7] 28 5 AR 3T 40 Vi 5

proximal end of the lesion; D: The DCB expanding in-stent lesions; E: Postoperative angiography showing the restoration of normal

blood flow and the residual stenosis less than 30%; F: Plaque debris present in the embolic protection device after its withdrawal
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1.3 BEiH

X2 145 R FH B A AR IR 9T 19 R 3 AT B T
RIG6A 124 H & A 28 8 /5 FABL, 4[]
B B AT S5 R IR T R R P 22 3 A A R A
PRBRZER, JEAT CTABORE JE 4R M 45 AR, B ik
A7 1055 38 52 TR IPEAL . AR BRI i e Xk 4k
HBHEARBIT RS BERRPEAE<30%, HFAEFRA
TG i 48 27 L B o e 26— D1E B R — e U
FERA U], 3R 97 B A U A A 2E B A
Perg, H I PR T8l ST il R 9K 3l i 2 A2
Iz ®&# R (freedom from CD-TLR) , H iR
9K 2l 1 ¥ 96 A8 1L iz E AR CD-TLR$S 1Y A2 ph Ak
ABI T =20%8 5 & AH L >0. 155 1 IR T
i)™
1.4 GitF4bE

K FISPSS 23,04 {4 X 40 2847 43 B M AL B
THE ORISR « 2 (R +s) Fomo RATBCXT
R M F R AT A ABLIW AR L, P<0.05SNERA
Gl E X, Kaplan-Meier 2 7001 Fl T R s BT
124~ 7 Aisf B — S99 388 iy 55 R0 47 - 00 728 1L 38 o o

2 & R

2.1 BHIZR

B A5 2 1) 8 3 BT IO T R R R Ty b Y AR
o KEESFARAMEMARSEMH (LFL.
By i ok 28 R0 AR R B Bk ), A B BT E) R & A
Kol Wi F A, 21618 #F AR JG M Rutherford
S 02B] (9.5% ) , 1% (42.8% ) ,
236 (14.2% ) , 3H1H] (4.7% ) , 4931
(14.2% ) , 5%3%) (14.2% ) . ev3-SpiderFX
PR TR A S s g i R, L
AT DR R 26 (9.5% ) BEZ
76 ity 4 2E , HL3E o A AN A0 BRRE T 5K RN /Bl i 44 A
e, A1 (4.7% ) 8FhF ™ H BRIk 2
(=D%) , FTEMNRCLEAR,
2.2 MHIFER

FELI2 A MBETT I, 16 (4.7% ) BV 2
TAS A B s i se T, 16 (4.7% ) B
Vi B9 H B B O AE T, 1A Y 4 [ AL
MAERIER R 4% 1H1KV5, 184 (85.7% )
SEMCT 124 AR RE VT o 1861 & 7E 124 H i A
0.69~1.45, F140.84+0.12, SARAIILK %R
HEi¢E X (P<0.05) , KUIMLFE S S0
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ATy, HoBE U 0 E] R AR R K 5 TR AR G Y SE
T-9 ] . Kaplan-Meier /740 A 2124 H ) —
W58 %R H83.3% (15/18) , 124 A I T Iifs
PR K 2l 19 #8055 A2 1fi iz H A %6 88.9% (116/18)
(F2) o fETosaka T AT A 849 i & 58 I,
TI12AWREY, I H 100175 Tosaka 11124 5 1%
T124 HHEEY; . Tosaka TZRITZ 124 H ) —
M@ E N87.5% (6/8) , Tosaka 111 490.0%
(9/10) , ZRIEZIT¥EX (P>0.05) . 7Ekf
PiE 124 AW, Tosaka TZAITTZ: G T I PR 5K 3 1Y
B9 7 1M L H87.5% (7/8) , Tosaka ITTZ K
90.0% (9/10) , ZRILGIH#E X (P>0.05) .
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Figure 2 Primary patency rate and freedom from CD-TLR in

the 18 patients after operation
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39 22 1) ) BR 98 55 2535 30 2R 2 37 97 N o K ISR 1)
BE TR, D) EI RS 1A OB AR A AE 61 T B Y 7
AR 65% , T 38 2K 14 Y R HT73%
(P=0.73) , ULWID)HIBREEXT TISRAYIAYT 5 E
BRPEAH L, PR A G IR R HA K. HErf
171 A7 30 28 AU 1 S 40w R A B8 BN Bk TS R
AL oy R A JE AR S AR, R ST AR 2 W e I S
AT E S R R A BT 3 BKTS R YA YT AR A R
TE 197 5k v ARG B T UESE, R S ARG B B
ASH/NE R EAR, BRI T T
MEFE o 152 L G BUHE JBOIE 2 KIS R R 3 136 97 i
P rp S R Y S A

MELIE bk, WA B R W] DL BRI B A
N TR 0P N1 /A N = o (N AR e
HArw B EN AR ARAIR L, HAEF
AR, FEWAS R, #023 %F P9 R BAS [ R B 1Y
e, e A — R R B AR ) P BE D) BR
AR R ) B BE e, I B BRI BEH & A
e, TR EREIE A . DEFINITIVE LEHF
FEl R — T 6 T A2 1 Y BEBR VI BR R 5T, AN
AT 800% %, 1 0224bar, H 74340 B
5, 27940 9™ 5 T RSk ; BEAT4L T, 72.1%1
HBEIRSFABIR A, 15.3% 3 Ik AE, 12.5% K
ETF s iw2e, PR AERKER (7.4£5.3) em,
FEA SR 12D AR — a2 (BT R N
78% , FUERKRERINEF NT1% ) , TCEIKE
B (95% ) , ANBCCHE AN H3.2% , XK IR
FECE AL A b S, W DR A 3R B AR v
HMWAZE R TFTLRE (208 77% . 78% ) o H
I 2 W U825 4 AR IR T R B3l Bk R Ak PR FE A 2
R, EUBE PR 5 A DR s 34 AT 45 3 R A 09T 88

SO R A S A AR BEAL O 7 U UL A
1B 5 R Y RS A, Sy T B AR Y O
S, R B D I OF v LA s AT AL
LB UE BH ] 300 308 2 A A, D e 2 T Ak
78, I TR D CBAE A fiff e i I 2l B ISR % 3 1
RAREIHE"S ZEDEBATE-ISRAFSE ', 44414
i FHD CB 5 445135 35 BR 35 97 B NE 26 K ISR 19 28 %
AT RS, BETF12 HJEDCBA A 19.5% (8/41)
)RR O e e, Il Bk A B R Tk
2 NT71.8% (28/39) (P<0.001) , 14EMTLRS:
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W13.6%F131.0% (P<0.001) . SR, 7E34ERY
BEVith, DCBZHMTLRAE H40%, i MPTAZ K
43% ( P=0.8) ; Kaplan-MeierZ®#7 575 P £ 6] £z
FTLRETL R E 25 Wik, 78 IEshPKISR  fifi
HIDCBE KM R E kA HREN & —IFEH
JE B ),

ETU B RER, RECHENL&MIGITR
WA A JBENE 2l R ISR AR 7 5 i, A K W BE U Y
)52 R B 7E AN R TR AN T o A H ot SR TR N 3
A DCBRYEKS AT MBI IKISR 2141, 2%
303 3 TurboHawk g U] 545 X 1] BE £ Hb 22 BR BE B |
Jf H 13 58 R 2 sk R S B DCB Y 5K, JF
RETAS AW EN LR, B E1240 A A
ABI}N0.69~1.45, F1J0.84 +0.12 ( P<0.05) .
ARG 124 H B — 5% % 483.3% (15/18)
124 F B f T I PR 3K 2l 9 8 995 A2 1l 2 T g R
88.9% (16/18) . IGIRAIRHG B, KK
AHTFARMEHARFN, EIHRHCR AW S,
van den Berg%lzo]J@i‘@ﬁ*ﬁ?l4ﬁﬂl$ﬁ,ﬁ
# (78.6% NTosaka TTIEUEAE ) |, BTG
WA AGDCBMEBGH AR, U191, X
BI1B R EBISR, —WEBEHNIL. 7%,
R . Gandini %M dE AT T A LAY IR
B, AT480 B HE (¥ HTosaka T111H K
), TEWMOCHEE S DCBA T, 641 H Al
2 ArEEE (F5R891.7%f66.7% ) %W
EE TAUDCBA (P=0.01) (435 458.3%F
37.5% ) o X—25RPER, X TERISREHE, B
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BRI, RS HEARIRIT ISR A TE120 H i
AT b 3 ) — W E s R, R IR IR A
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