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Atherectomy in Peripheral
Artery Disease.
Current and Future
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Atherectomy has become a promising treatment option for peripheral artery disease caused by
diabetes mellitus or end-stage renal disease. Atherectomy refers to the removal of atheroma-
tous tissue by mechanical method, resulting in an enlarged lumen of the treated blood vessel.
Based on this method, the term is limited to the percutaneous minimally invasive approach,
and there are currently two types of atherectomy devices available in Korea. The increased
prevalence of atherectomy has led to the concept of “vascular preparation” and a new treat-
ment concept of “leave nothing behind.” Various studies have proven the safety and effective-
ness of atherectomy; however, there are some limitations. We need to remain focused on pa-
tient selection and subsequent large-scale research.

Index terms Atherectomy; Drug Eluting Stents; Angioplasty, Balloon;
Peripheral Arterial Disease
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#(gangrene)oll °|27|7kA] T3t S/ = UeRd 4= It PADY] #-F+ 57/dol w2t Fon-
taine (5)2F Rutherford (6)2] & 7FA] &-57(7)7} &3] AF&=|1L Qlth(Table 1). | &= AR 2] B
oF F3 ol et 2= ok oi, AuA Fu Ul A, 23] $£(8), £ 9] ZE X230

IS 4 o, PADS] B4, F5 5%, W9, siFeHA 91 Sol ol thsiH, 5] 2t
259 (superficial femoral artery; SFA)2] 10 cm ©]/f == AlSH A3|3tE Hol= S 717l

RS FJ9t | = A} ¥ 9] “Gold Standard”7} §li= 3=2olth(9-11).

7|1E K=
2 U 2158 7o) Tl utet thREo] /0] = Bkl 27] A 2ollM 71| 2jaH4
AT A ED Ha Y54 FulA] A2 Aol of g2 ARGEA =i AuiE d dde

TCl- It

(percutaneous transluminal angioplasty; ©|5F PTA) =& &4 &3 Ad&g <& (balloon angio-
plasty)2 A5 0 & 4 O] 2| 5ol AREE|ITH(12). L2{u 27| BHdRhas(elastic recoil)2t
HISE vl (dissection) 522 Qlato] 71 ol thgh 12} B 23} 7)1 E-E0] £4] 4o, A4
© 2 bail-out AHE Ax]7} " RFF 727} 40~50%01 Zall(13), =2 7|&4 HZEol= 735}
T AISE M55 oA o] B4 F e A Ag-Eol g7l

A7+ €743 nitinol ABIE (self expandable nitinol stent or bare metal stent; BMS)E A&
ShH =2 ol aablel X &Ro] E 4 AT AHAE ] 6~2471ol 10~40%7H4] &= 4
oM (14), 2F= W& A®IE(drug eluting stent; ©]5} DES)2] 749 30% $F7H4] &2 4= 9l
TH15). tl=ol, et 222 23 2ojolla AHIE Zdo] MAge 4= QL £3], Al A3}
plaque?] EAl= S¢S ARIE St AJdeh 35 22 2T 4 At(1e). of2I3h 3
tlZoll 7] PTA, o= 8 3-4(drug coated balloon; °]5t DCB), DES 52] x| & el “@3 &
H]"2}= 7ig 9] F24Jo] FEHMA| EQlom(Fig. 1), £ HAIE 7|72 o|-&3}o] A3} plaque
& 8474 (debulk) Al7]13L 3 Yloll= ofwdt G+ QlE FREE F7]A] = 2| & Aeo] of
FE] A = 31TH17).

r_]

Table 1. Classification of Peripheral Artery Disease by Clinical Symptoms

Fontaine (5) Rutherford (6)
Stage Clinical Symptoms Stage Category Clinical Symptoms
| Asymptomatic 0 0 Asymptomatic
lla Claudication at a distance>200 m | 1 Mild claudication
llb Claudication at a distance<200 m 2 Moderate claudication
3 Severe claudication

1] Rest pain, mostly in the feet Il 4 Ischemic rest pain

v Necrosis and/or gangrene of the limb Il 5 Minor tissue loss
\% 6 Major tissue loss

552 jksronline.org



chst

A
oS

Ato|8t3|X| 2021;82(3):551-561

chr‘_I-oélzkoI-glfr_ll-glxl

Fig. 1. Atherectomy and drug-coated balloon angioplasty.

A. Removal of calcific tissue, resulting in luminal gain without barotrauma.

B. Schematic image of result of atherectomy.

C. Following low-pressure balloon angioplasty to decrease the chance of dissection and the need for stent
placement.

D. Drug delivery to the vessel wall is increased, lowering the chance of restenosis in the long term.

Vessel
preparation

Antirestenotic
@ therapy

w=v Y 744 W= 6H =& 2A& AAsto] &

ool U< gdiske 2le etttk W] B F2 A4 njA] s A Haloll =35ksto]
5-8&5= &olojH, Al -85l S5 AE A= A8 vy Sol U}E} teol e 5
Hrt. glo]A =Z8A|&(photoablative or laser atherectomy); #l= <& A|<(orbital ather-
ectomy); AA| = FFd FEHA|<&(excisional or directional atherectomy); &4 £5HA|

% (rotational atherectomy); = W& % €& S5 8A&(hybrid atherectomy).

of2{gh 7t Fx=9f A wt a5l tisl Blwsh A= ws] gloh, W S43) Heisto]
242y 1-5:9] 7]550] lom, metA Azo o] that), ik o 2 S 8A|&-2 vt
R0l AREE 4~ AR W] Uiehst Sl wiuh AR Aol EAIE AT et 270
22w ARgShE A2 A4 371 Ardolth

o] F/doflAl= 2021 AR, oA AR 7Hs@t directional atherectomy@} rotational
atherectomy©l| thal] th2 == St

Directional Atherectomy
Directional atherectomy 7]7+= ©4ga A= THE0] 3Jsh= Zd=2 o|-85to] tjujjet
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A QAL 7155 As Al off 71 HEe = Ut ZetaE Al shs JTS St ol golM f5
5 QUE, ol 22 APt =5t Weko 2 SAI 4 k= Aol QlolA] 9] = E
SRS WS 4 Q1T =AY (concentn'c) R oh= T4/ (eccentric) WHol| B Eup4olct.
S A o] ¥ 7|52 SpA[A ok k= o]
o, AAE Z2ta35S T2 (nose cone)oll EO]-%';7 | w2l Ay Tk atherectomyS- A5
7155 A= 7dlo] vIIF]oF 3ttt 7] Holls SE AL SR S¢1 7150] AL A A
H AR0] 7Hs/dS HEEA] el i, £3] Al5h 425} Biwofl M o] & =17] sl el el
AEA] 715 embolic protection device) A7} 7 2] B2 o] CHFig. 2).

Azl SH2of| A} A& 7Hs3t directional atherectomy 7]7-= HawkOne™ (Medtronic, Dub-
lin, Treland)°] Sltt. 20031 SilverHawk™, 20091 TurboHawk™ol| o]of 20151 v]=; A]F-2o]ok
E717+(Food and Drug Administration) %91 B2 A2 & 3.5~7.0 mm (7Fr)2} 2.0~4.0 mm
(6Fr) F¥H 2follA] ARE- 7H55HTH(18).

Directional atherectomy 7=]2] <t =
T}(19-25). Directional atherectomy2] "Jﬁ’\éi’—} Oﬂ el 44*4 AFH o7 A= “De-
termination of Effectiveness of SilverHawk Peripheral Plaque Excision for the Treatment of
Inframgumal Vessels (°]st DEFINITIVE LE)"?1dl, o7]oll= ml=iat f-7<] 507 7]8elA &

25 1kl (claudication) S4F == JAISHA|5]E (critical limb ischemia; ©]5}F CLI)o| 91+ 800
o] 27} I ATH20). A& AZE-2 89%, bail-out AHIE 2|82 320300 9] A
2 A 3 | W82 747} 3.8%, 2.3%, 5.3% 2 2.0%%Uct. H HH Lol
Afo| A1 7.5 cm, CLI 2Ffol|A] 7.2 cm) Al2] 2k RS 2412 40%
&2 3.2%% o] Aqti Aol S5H AR B4 EIT(19).
27l 2 ZALoIA 12} 7HEE-2 o] Qe FrtollA] 7896343, CLI 2Hate] 95067t Al =] 2]

Tl et 9 &elst BRlol Rl okel gl tigh =7 A} wlolg 7t
whe BE7|E Jek21-23). S5 =ollA S52 AlRlEt /= 168719] HRol sl 95 Al
ARt 7)o} agsto] Ax]o) QP ATt G52 B g DEFINITIVE Ca trial= AATh?24). 12}
T2 < 50% tH+ & —TQE Zge] L WHEA L] 9200l A SAdsL O H, Y9 AR 7] 9=
A 22]o] YH MARR] 7]tol] A= 1227 F97.5%004 A& R THn = 119).

o]zl DEFINITIVE AR ‘?J’a} AE-2 o] 28} Directional Atherectomy & Anti-Restenotic
Therapy (°]5} DAART)2] 7Hg-S 706t =d, FAl FLsHAl Y5(26) E Paccocath™ 7|&-S
2|83t Cotavance™ DCB (Bayer HealthCare, formerly MEDRAD, now Medtronic, Dublin,
Ireland)E AR8-5Fo, DCB + directional atherectomy®} DCBYHS: 0]-8-5F 2|55 F2H9] HhA] o
2 B FITH25). Directional atherectomy®} DCBE H3st |5+ &

DCBRHE o] 83k | 59] 119 4 Aue} vlwls uff #7141 o] 52 glof, o & A4 A+

7hEagh Zlol2tal BEA|]Ih
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2gte]5 W (common femoral artery) @2 = H|Ao] Q= 3079 <] Aol A DCBE} di-
rectional atherectomyZE- @M AleE T 7|2 AALof|lA] 100%2] A& /d8-E1 W2 bail-out
AEIE Ax]8(10%)2 3l 18 322 A} 97%2] ¢ =2 71552 B 1519 TH?27).

A F5E-5359Y Alekd dogleg HrolA 7MY 2 A= “DiRectional AthErecto-
my + Drug-CoAted BaLloon to Treat Long, Calcifled FemoropopliTeal ArterY Lesions (RE-

Fig. 2. A case of atherectomy of severe stenosis of right common femoral artery by a heavily calcification
plaque in a 50-year-old male patient.

A. Non contrast enhance CT image shows heavily calcifed common femoral artery.

B. Initial digital subtraction angiography shows well correlated findings with CT.

C. Maginificated roadmap image confirms true luminal wire passage.

D. Spot image shows distally placed 7 mm Spider™ filter (arrow) to protect distal emboli.

E. Directional artherectomy was performed using HawkOne™ LS catheter for several times.

F. Captured fluoroscopic image demonstrates drug coated balloon angioplasty as an anti restenotic therapy.
G. Final angiographic result shows completely recanalized superficial femoral artery flow.
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ALITY)"?1d], 15099 2+5 5535} directional atherectomy®} In.Pact™ Admiral™ DCB
(Medtronic, Dublin, Ireland) XI55 ®3ato] 7toh= M2 G thr| A5L(Prospec-
tive Single-Arm Multicenter Trial)o]t}, 2221 20201 11¥ VIVA (Vascular InterVentional
Advances, Las Vegas, NV, USA)ol|A], Dr. Rocha-Singh”7} 11 23+ 2hEstl =t 92.6%2] 2
27} clinically driven-target lesion revascularization (CD-TLR)°] $I32™ 76.7%2] 7§55
HAa1, 8.8%2] W2 bail-out ARNE X832 Bt 5UlollA AR 7+53t DCBE ARESE A+
o]7]ol| ZL Axp7} 7|t

Rotational Atherectomy

Rotational atherectomy+= 4= #|2t=|o] 3|xdsH= o = 23 o 8 6}0% A738}

A2 SHN/GOR AAshs 7]toloh. wlebA U1 i o] MY = 2 B9 441 4
Aoz JaaA 7} Qltt. ofH rotational atherectomy 7|75 W7 RS Soiskshr] SJs)A]
Z7F4Q1 Zhdo| Qe A= QU sho|A] AREE 4> Q1= Jetstream™ (Boston Scientif-
ic, Boston, MA, USA)o| Z1215}th(Fig. 3).

Jetstream™ 2 2008'd *-2 7|0 7|5 @ HekS A58 Eell 2013 FH 2 Al
Hdlo] Az AREE| AL T} FR17]52 FHIeH] Sl 243 catheterS AZ510] ARES
+ GAolgh mz F&2 Fufjsfiof Shth= T =3 A7ek 5110l FAlol| o] | 7]o
o T wiA 22 I o] SREE|GIS wf 5] axpAlolt. 7Fr 7|¥ke] Z2iFEo R 2
7FA]9] catheterE AREE 4= A=, 43718t vk o] Mok Helof & 7lle] Zd 7HA]al Q=
SC atherectomy catheter (2.50~2.75 mm)e} e 29| elojl 7502 dof Zhdo] ga9)
= XC atherectomy catheter (3.0~4.5 mm)7} It}

Johe] g Bwo] ot Jetstream™ ] A A= 17285t g o7 |2 A41%l=t 7]
&2 /d3E 9%, 19 34 7|7 59T TLR F3-& 74%ATH?28, 29). Jetstream 2| & AFE-5}10
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Fig. 3. A case of atherectomy of long in-stent occlusive lesion of left superficial femoral artery in a 63-year-
old male patient.

A. Initial spot image demonstrates previously inserted stent from left superficial femoral artery orifice.

B. Initial digital subtraction angiography shows complete occlusion of stent inserted lesion

C. Spot image shows distally placed 7 mm Spider™ filter (arrow) to protect distal emboli.

D. Rotational artherectomy was performed using Jetstream™ XC 2.4 mm catheter.

E. Captured fluoroscopic image demonstrates drug coated balloon angioplasty as an anti restenotic therapy.
F. Final angiographic result shows completely recanalized instent restenotic lesions.
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W5t Aol M= & 8192 FHAFS ti40 & rotational atherectomy®t DCB2] 13 x| 2.of Jut
255 vlasigled, 1871 54 A3} 91%2] 2hatell A TLRO] §lgl7]el, 63.7%& Hl o
of vlsl LTS EAISHITH33).

ol A=
ZH(instent re-stenosis; ©|3} ISR)0f|A] @o| 20| Holct, ISRO| A Q] oA+ G840
2] A7} Ql=tl] 71 2o Atah A E I 297 0] SHAE oo & AJEeh 27k dqtollA]
HE FElolM AHE Zoluy Y2 dojub] Qtthal HA13N1(34) 607 9] SHAME ti/d o=
6, 12701 2 HAMS TLRO] 918 52 217} 89.3%, 66.8% R 21, 7H5E-2 77.5%, 51.7%S

HITH35).

rotational atherectomy %27} directional atherectomyol| H

Hybrid Atherectomy

105789 2atg o & Al e o A4S Bofl /91 E8482 &21sH(36)
Phoenix Atherectomy™ (Philips, San Diego, CA, USA)7} It} & S5 A|A 49 FHE =
2ok 9k, PAD 2HA} x| 20| QlojA] 3% o] thefst Addio] 7hssid Ao g Z|digit,
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