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[Abstract] Objective To investigate the safety and efficacy of rotational atherectomy with small burr
together with subsequent drug - eluting stent implantation in treating patients with heavily calcified coronary
lesions. Methods During the period from January 2009 to April 2013 a total of 12 patients with heavily
calcified coronary lesions were admitted to authors’ hospital. The diagnosis was confirmed by angiography in
all patients. Rotational atherectomy with small burr combined with subsequent drug-eluting stent implantation
were carried out. The clinical data, including angiography success rate, procedure success rate,
complications and postoperative main adverse cardiovascular events such as death, myocardial infarction and
target lesion revascularization, etc. were retrospectively analyzed. Results A total of sixteen heavily calcified
lesions of Type C in 12 patients were successfully treated with rotational atherectomy and drug-eluting stent
placement. After rotational atherectomy the stenosis degree of the coronary artery decreased from preoperative
(82.7 = 7.6)% to postoperative (35.2 £ 10.3)%, the difference between the two was statistically significant
(P <0.05), and a total of 22 drug-eluting stents were successfully implanted. The angiography success rate
was 100%. The average burr-to - artery ratio used in the procedure was (0.50 £ 0.02), the burr with the
diameter < 1.50 mm was employed in
treating 93.7% of lesions (15/16). The

success rate of the procedure was 91.7%
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blood flow was observed in one patient, and the patient developed perioperative myocardial infarction. No

acute vascular occlusion, coronary perforation, dissection or death occurred, and no patient needed to

receive emergency coronary artery bypass grafting. All the patients were followed up for (7.1 = 2.5) months,

and no recurrence of angina pectoris or major cardiovascular event was observed. Conclusion For the

treatment of heavily calcified coronary lesions, rotational atherectomy using small burr combined with

subsequent drug-eluting stent implantation is safe and effective with satisfactory short-term results. (J Intervent

Radiol, 2014, 23 198-202)

[Key words] coronary disease; calcinosis; rotational atherectomy; drug-eluting stent

Bl A ANTRTT HOR I & T, 28 J e R 3h bk O
B A A0 9F BN S ORIRT R B, B A
P11 2 8 A FIOBE PR s 2 0 2 48 i, B 20 78 54k
WS WY A 22 BN T A AR YT RME | — S
B 7 A R A0 A e AR AR 1 5 BOR 2 5 S R R R
B k78 To kB 7k B BRI KN 4 S O, AN AL
TR B2 By AR, JF RE KA A L 25 ) vk
It S B AR AR J5 R U1 RT G 300 S SR DY il Ag Y
AR g U3 bk BE B iE BS R (coronary
rotational atherectomy, CRA)J& H §II£8 B e Fk /v A+
AP ME— BERL R R AR BE AL BE R AR T T B, (R
VR SCZRIHAR, A PR CRA AT & A AIRYT Y
B WA TR A R 0 78 PR IfILAE i g e 14
AR SCHTE R T /N AR B Sk AT CRA B A e bk a5k 3
Yok AR TN (B 25 W) U M S 2R ARIE ST 1 2 2R M i
RITARL

1 ¥&5H%
1.1 X4

PEFE 2000 4FE 1 H—2013 4F 4 A AR B lGA B &
ok A A g A o AR R AL 12 9 38 28 ek ik s Y
TESE, I HE Bk 20k s 2k i 4 8 B e bk E B Sk
2. Hoh B 10 6, % 2 6 AE S 64 ~ 86 &,
(71.5 £ 7.3)% , 12 B85 A FR0E AL Z800 9 1)
(75%) , 2V WURESE 3 1 (25% ) , & FF & 1% 9 14l
(75% ), =5 g MLEE 5 Bl (41.7% ), Wedm s 7 i
(58.3%) , B IR IK 6 Bl (50% ) , B IH 40 WILEE SE 4 3]
(33.3%), 0> J1aEvly (F2 % 9 < 40% )2 15
(16.7%) . ¥ 3% [ [ 5200 il it Y80 B9k 5 o 41 38 1) 7 2%
A Ak 72 1 0 T R el K i 52 B A O I Bk B A
AN Bl I T 35 T A U A R AT I AR R R
B R R AR S O I 2 4/ 6 L
JIE S p 25 (AHAJACC ) b ifE e Jok B 78 i B 140 B 5k
ki 5 Ja MR AR L R AE R = T0% K™
AR 1 )R E RSB e Ik i 5 7R B R A AL A7 3

BRI B S AR 4 T i S0 B nii i T b, 4
R A 48 B0 S 28 F5 B AT I AE B P R A S CRAL
1 8 F BR Y 5K G SR AN B AL B4 T CRA
1.2 I NIGIT I KX 25 Ad

AT H R BT E] PTAR 100 ~ 300 mg A STk
#8300 mg, R H HIFZE 100 we/kg 45T i fir i, 4
Had 1 h, b FEAFZE AN 1 000 u, &S k& iE, 7 F
B ST AIRIT . AT ¥Ry A2 31 ) 9
B BNk N BK R S R (TABP) Sl B 2 # A A 5k
Jik ST B B A S T D 0 R A A, R
I Rotablator Ji€ B/~ AJGITALIEST CRA, ekt T4
& Rota Wire™[0.009 ¥~ x 330 e¢m |, e & 3k >k
FH Rota Link™( 54243514 1.25 .1.50 A1 1.75 mm),
JHE B 4 F % 2K FH Rota Link™, LA b &% b4 24 ok 55 [
Boston Scientific 23 &) ;=i , MCAK A SR K T i
el WARUIRE R DR RO S S8 R E AT,
FEAE ARSI 2 B o DR e S 2 8 T AR IR . X T
JIE T 22 38 2o 95 A2 TR E 19 8 AT S8 runthrough
NS F 22 3 AT R4S, B 2SN IEHE T 22 . TSI i
F, 6 bk P9 T S A R I 200 g TR L4 225 . AR
a4 AR TR A Sk, I e /N BE B Sk IR A
I7 B Sk 5N LA 0.4 ~ 0.6 ¢ 1, JEfE it fE
E S 5 22 5 R A () 4 BE AN W AICF 7 mm, iR
BTN 223 AR M4 , DI 3 (50 000 r/min ) i€ %
N8 MR HE S Sk IR BRI NGZY 1 em A0 TF IR i
FE | AR T LA e Bt SR 8 Ak A i i Ak 2 A2 T IR
KBTI AL AR RS 3 ~ 5 IR, BIR
JEBE FFLE 10 ~ 20 s, A1 8K 30 s, AR H e 88 3k (19 °F &
1% 3 R 140 000 ~ 160 000 r/min, 50 i BE %
> 5 000 r/min, 1% A S IR 38 05 1 Sk % ok | B 4
HE T B Sk TC B IR e s T RN, E S AR e,
PR (0.9% 5 AL 8N 500 ml .5 mg AR H il .5 mg
HUR B L 58 F R 6 250 u) F5 48 bk e B sk e
VAR I W FRA T R ML, 1 3 A T e AR 0B B AR i
SR A BRI BREEY 5K /N M 1S T A R 2



200 — NS

R 2014 4F 3 A58 23 55 3 81 ] Intervent Radiol 2014, Vol.23, No.3

N 58 42 % Ak B AT 98 B RE B Sk K 0.25 ~ 0.5 mm
ELAR e B Sk T B, Bk oK 58 4 R K T AN A A SZ
BRI 28 By i IR B K BT R (PTCA ) SE £ 3Kk 48 EL
BANF B2 0.5 mm UL E L 12 ~ 20 atm $75K
AR R TRy TR S A A 24 4 S 4R
(L6 B WA 28 AT A ) e Mot S 8 ok 5 A2 Bk it
T, I EBRE NS AL 1 1, BRI
SEAE R (1) e SR8 RS Y IR A B ] DS
AR GRS T A TT 0 R 24 4 55 0 R T B

la A7 5e O Bk i e TS 1b R R R Bk
(i 2k )

le Joy A s e s W) Wl gl

1f A Xience V 3242

1g HFEHEY K

25 [FEHE A AJRYT B I A )0 I g
Ff ALFE I AL 1 i I Ik TG A U B Sk ik
R FARBLONAESE (RS 12 ~ 24 h BN EA T
KR FIEHE FFR S %)% I8 6 52 S br it hy
M ANIRIT I, B bR A 5 5658 R R AE < 20% , Ho i
]I TIML 3 9%, FAR B4R . 5 A5 I8 54
A < 209 , $I8 1045 28 i 1 1) 0 Y TIMI 3 2%, T )™
I R RE (U 2k AR 2058 0 WU BE | 202 5 Ik 55 it
BAEARRSET- %),

lc SBJE% 12571 1.5 mm ek 1d  JFHHiy ok
TE V| JR A I e A Uk e, LA I
'

Th J=) A I O UL WD el e

1 CRA B 6 kR 48 97 5K AR (20 25 1 vk I S 3R ARG Y7 3

1.3 BV

FEE SRR 2 ~ 15, B (7.1 +
2.5) A A I ARE IR I B S 5632 G0 sk B DT R
T 0 B By BB A S (R AE ST 2R
HACONUEESE U AR Iis )
1.4 Gits#nHr

K SPSS19.0 B it A7 gt it Ab 3, T BT R}
ISME + bR 22 R AT ECN ¢ #5596, P < 0.05 K
ERAGITFRE L,

2 #HR
2.1 Rk LR

12 ) 58 35 S ik it 5 8 =S A8 9 1], XS A%
2 B AS 1 ) HR AIR A ENAE 3 Bl
JE B AL A 5 eV R T R AL 3L 16 &b, Hoh A

THAE 1 4b (6.3% ), Zc i 5 S0 742 10 4k (62.5% ),
2 e 329 A8 3 Ak (18.7% ) , A7 56 1K 3l i 74 2 4b
(12.5%) . B A s (9] o 8 0l 505 728 241 € AU 7E
22 MAIRITIED

12 ] 3 16 Kb TR A5 4k A2 31T CRA JRYT,
178 ¥ 5 LI 100% , € 5 AR I 9 Jik i 457 8k 4
JE R BT 82.7% = 7.6% % B K 5 9 35.2% =+
10.3% , 257 A gL it 3 L (P < 0.05) . 1 #lAhBE S 28
FE AR 58 280 2B 2 R T 5B AT I P R R A, R A
TR ST B P I 360°45 4k, i £ & w0 d 04 FH L
% 1.25 mm JEEE K, 9 1 (75%) M 1 AHeRs Sk ;3
B (25%) fEH] 2 A hehs =k (Horb 2 BB AR5 50
1.25 .1.50 mm; 1 @ 42453504 1.25 .1.75 mm) , i€
JEE Sk A% (1.33 + 0.06)mm , JiE %k A2 < 1.50 mm
ik 93.7% (15/16), W€ B 3k 5 9% 48 I 45 B4R 1L



I AT 2k 2014 4F 3 A58 23 455 3 81 ] Intervent Radiol 2014, Vol.23, No.3

—201 —

0.50 + 0.02,3 5 (25% ) A Hif 7 55 P AFL A I B b 48 A
(#5); 1 6 (8.3% ) AT 19 By 4 A FH 3= 50 ik P 2k 9% 2
L (IABP) JIr A A YA A A 25 ) e I S 48 38 22
e, R EAR N (2.74 + 0.10)mm, A5 J5 &8 48 1k R
WA FARMINIF 901.7%(11/12),1 #1(8.3%)
SR R 2 FE TR = SO R S B S A AR
TE TABP Kl e 2 4 S 45 i I S8 B2 Ik i 12 il
T, 2 kN s B R Kk b s R -k B P
AEHETE ok A T 565 AR 52 TIMI 3 4%, AR S il ILES
HA T35 3593 pg/LOEH{H 0.01 ~ 0.1 pg/L), i
Bl T AR UESE . AR ok A 2obe i 48 1 28 e
Wk 2L Je )2 FET M 2L el bk 55 B A A A 1
2.3 BV

Wit 175 301 1) G P 8 00 800, oA D 2 80 il 4 44
RAE (P UK B0 42 Il J g 2tk O LR BE S BET)
I il

3 it

CRA 4 T 20 42 80 4F-AX, R F 4 A 4l A1 kL
(1) 52 WO T e I Sk o e A, AR <22 U0V
B 30 5 1 HOKE Sl R T BRE B (R 0 2 S Ak B B )
AR/ INURE , 38 B 4k B 47 4k b 54 Ak 11 26 ik B 16 BE
B, {0k 7 1 e ok A e B S G X B R 4R
568 Jik PN R TG B S 5 g 135 g 2 B e bk 9 A
I 78 BEAT A AR YT, T AT A1 e B0 Bk 35 e 348 465 1k
AN ANIRIT AR, — BT CRA &3, {HIG K T
VE ) 568 bk 1 52 Mk DL DX 435 48 45 R BURR R A7, 1
PR A BT T RS AR (1 3R A R TR R A
b)) F BB AR R B S O e o R S
K H CRA, BLAT B 45 i P42 00 S0 T e % Sk 1) 3ok
$E O B I S AR RO R AR
X1 A5 1 Bt S AR AR A B AR AT I A N R A
A, 7 22T R ST B Y B 360085 16, 28 CRA J5 A%
IhRE A 25 e Bt S 40 o] DAk #9568 ok s 2t s 19
FEAS AR AE |, dE U A R B fe - S AT I A YRR
KA A B 9 A ATRYT BN RO A &
A e B T I R S JE AR R BE BT CRA
oA B DLHRE B A AVRYT TR AN TR B A
A5 AR S W] IR 25 W I SR R R G
W WASHR] T 25915 33 B i 45 RE R T REAR 25 9
PU N G A ORI AT RE & A S 4R KO 4l ol g
FEAER | 348 0 =2 28 P AR Rt 0 e 7 R 10wt i
JEE A A 728 AR A 24 0 0 IO S BRI, T S s L Ak 3
AR Ay B

AWFSE s 12 1 #E 16 4k & A5 A5 4 (C
AUGAE ) ¥I4T CRA JEAE A 254 Pk i 32 42 ,93.7% i
HWEEE L A < 1.50 mm, I 5 5820 3 100% ,
FARBIIR N 91.7%(11/12) , 1 H1(8.3%) Wi ET
T = SUPY 9 53T B T 3 465 Ah s A B 3 R B R
S Il g K BB R B0 LR AE AT e S AR B HL
PRI T B Y AR — IR BE T B ORI 2 B
IS AR STV PO N S R S N SR
TS, B 30T RS RO I A T G R A R A
5 SCHRARAE AR LS, $E 8 CRA HL1E /N 1448 B9 e
3, CRA B 251 Uk 10 S 4808 AR W] ] tob 0 5 ik
TR 5 78RR A BRIV A 3 S TR AN RO A
1 A A R P SR G R 2 AR R
5t 5 [ ] 200 Il it Y 9T 55 T 41 1 1) 0 A e ok 1
S22 JIE Bk S AN Bh s L X RV WA SR
I 76 AT 1 5% 2R e %85 32 52 ) ) i Sy 0 8 £k
An Horp 2 ) T B A0 R R T A AR A 1 )
KA SR (U S ) PR CRA TiAk B 5 B 2
P S AR AT UL 56 ik 1 5% 7 e ok 2 Ak 48
WA R, JC AR AT I PR R B R & R
HAEAT CRA BRG 2590 i S 4R YT, HIHERR 2
PO WURE ZE 20 056 kAT I 4 B8 357 95 96 A% L R B
DK (L R A ) M 28 1T Be ok 1805 748 (i A2 K2
> 25 mm) J% A BLAREAS (> 60°) A B N A
YA AEODIRESZ B (A0 5 4B < 30%) 1Y
B3 TF R ik ORN S 22 A R e g AR

JHRE B AR 1) R 2 15 T B 5 e R 1) B 2097
RGEIAFUS . FRATARS T @ e AR B M e/
4D T8 S Sk o T 12, T 19 G T s S 17 e T B Sk 5
BN 04 ~ 0.6 1 1 HEFHEE S, AT 0.6,5
SCHR R IE AR AR R 43 2 B 7 3R 1S Ak B 4T
Y Ak BB AR 9 AR I AE B I A R TR A 1
Fo o ek SR SR A K, AT A AR YT
IR ik o 2o KA e B Sk 51 R PN B 2 | 2k A
JE fIOR TE ORI B 2L A I R E Y, AR
FHRERE K 42 < 1.50 mm %35 93.7% , ek 5%
M4 HAR N 0.50 + 0.02, 5 [ N &k SCHR R 8 AH
fRL125:8.000 Mok AR T R B Sk /N I B A B 2 T
B EARN TN AR Y A | v A IR B A2
O ZE DI RE S A i AR | A A2 P AS 7 EE (IR 42 ]
FE oY 5T 42 A 9 ) I TT BB A7 7 4 TS B0k R 42 75 1] JE 5
Uity , — LI 30 A5 fe K UKL T A 2 B 2 32 i 7 4
L8 PR, 7T 56 T A /INBRBE B 5 LA 3B 6 TF 38 Ff R 2t
hE B 2 37 v 1008 PR, () B e U FLAE 140 000 ~



—202—

I AT 258 2014 4F 3 A58 23 455 3 81 ] Intervent Radiol 2014, Vol.23, No.3

160 000 r/min, 55 SCHR i 18 AH LM, 8 SOk iz 8 1
13 500 ~ 140 000 r/min B 552 4 5 14 Jié JB 2 il
(170 000 ~ 190 000 r/min)6 4~ H P -5 %5 R U7 i
B2 AT 5N O OBORE R | I A RE 5 4
A, [AIE bk i MR % > 5 000 r/min, 75 0 AT 3
Tt WU 005 B P50 7 22 000 0N |l e B B 4R i
TN T B B[] s I 3 R A E B AR A e Sk AN
I E o A8 P Bl A8 378 i 45 1k, DA SR e B Sk I 1k T UK
Jet BN SR TR IR T B Sk 7 5% B LR AF R K
(IS BE , AR F5 22 1 JE 138 L (3) 45 YR (14 T 185 s [R] AN
B, — BN T 30 s R HAE R AR R A
SR B A8 B, B AR LA — Y IR [R] [ B
(30 s 2247 ), LAGRIE X 2L 550K 58 4 W IR 2R 48 78 40 T
B, 30— UKOBE B T 1) IR B &2 | B0l 4 1 % L O
HEODRASEH @ e FEER T 8 L
95 7% T i ‘T APG 2% 74 (50 000 r/min) JiE 55 2% 12 #E UE fie
JEE Sk s /D e R BH Hy , M B AR AR AT AR 4 1 em Ab
TEURTIE 5 |, BT R e O 5 Ak B S i T AL PR AR
GBI AN RERRAT HESE BEE Sk . FEEREL AR,
THE B T 22 ) o % A R o, DAY N SZ B Ak
JiE s Sk E g i K . & Rep & HEH 259, FiE
JE B 5 22 28 5 kN R TR T 0 B N R E T vb vk VR
(500 ml A= HEER K HFOm A RS R H il 5 mg, Hb/R B
5 mg MEAFE 6 250 u) , X B E AR R A e
ik P8 S TR H e LAY TG 5 i R ik s 2R 1 K
A ABARGL 1 B AR TS S B IO, 26 e ik P I
JHF 22 R 7K vh e RS R H v 8 2 AR R S bk o T S
Pk TIMI 3 G LI , 7] A8 -5 85 Ak A8 i B AR vk i A
Ko (© XA Ao A e T R A 0 B TR 1 N
TABP | Ifii Bsf 362 463 25 LA K ofi 57 9 8 75 48 5, LA A2
TS KA e k3 B B A2 i R S R A2 o0
DIREAN 42 B 3 ) o 2 AR B R B0 1 O A, 42 v T
AT A AL B E W M TABP 1 )
Il ) R P 3 1) A7 I N A R S 1, A A
2 S8 A TR T B R i 2 SR A I Bk 5 T
TR BFHIE 18 12 ~ 20 atm, 5 SCHERRGE A [F] 257
F2 B T I B Sk /DN AN A X A B S 4 5 Ak 4L
2 380 ASRE R P S ks AR R SO RE LA A
WUAR B 53 A AN K AN 3 AR S P 3K 5 AT R
SR T Bk P K A T I B, AR T
HE— I R

B EA R E B D WL SR

B L /DN AR e S K A ek K e AN BB 24 W 0
SEARIR Y ek Ik B R A AR I O R ) R T
AR ARG, IR e A AR 7 R0

(& % x #]

L 2R S A AT 2 AR R s Ik B B e B R[],
AR I R A, 2013, 41 451 - 453.
[2] Dardas P, Mezilis N, Ninios V, et al. The use of rotational

—
—_
fa—

atherectomy and drug - eluting stents in the treatment of heavily
calcified coronary lesions [J]. Hellenic J Cardiol, 2011, 52.
399 - 406.

[3] Cavusoglu E, Kini AS, Marmur JD, et al. Current status of

rotational atherectomy [J]. Catheter Cardiovasc Interv, 2004,

62 485 - 498.
(4] XAk, ZRRES, XM, % BRI 505 eIk 3h KO 1B A iy
AT [T 1. A A 224438, 2012, 21 893 - 896.

[5] 2 gt x| &, =i, &5 R 8 Ik e ie i R I 25 )
VEIBE S A ARG T S IR 3l k™ T 85 A A8 1 4 4 M A R
PELT]. AL A2, 2013, 41: 457 - 461.

[6] Clavijo LC, Steinberg DH, Torguson R, et al. Sirolimus-eluting
stents and calcified coronary lesions: clinical outcomes of
patients treated with and without rotational atherectomy [J].
Catheter Cardiovasc Interv, 2006, 68 873 - 878.

[7] Abdel-Wahab M, Baev R, Dieker P, et al. Long-term clinical
outcome of rotational atherectomy followed by drug-eluting stent
implantation in complex calcified coronary lesions [J]. Catheter
Cardiovasc Interv, 2013, 81: 285 - 291.

[8] Benezet J, Diaz de la Llera LS, Cubero JM, et al. Drug-eluting
stents following rotational atherectomy for heavily calcified
coronary lesions: long - term clinical outcomes [J]. J Invasive
Cardiol, 2011, 23: 28 - 32.

[9] Abdel-Wahab M, Richardt G, Joachim Biittner H, et al. High-
speed rotational atherectomy before paclitaxel - eluting stent
implantation in complex calcified coronary lesions: the
randomized ROTAXUS (Rotational Atherectomy Prior to Taxus
Stent Treatment for Complex Native Coronary Artery Disease)
trial[J ]. JACC Cardiovasc Interv, 2013, 6: 10 - 19.

[10] Whitlow PL, Bass TA, Kipperman RM, et al. Results of the
study to determine rotablator and transluminal angioplasty
strategy (STRATAS)[J]. Am J Cardiol, 2001, 87: 699 - 705.

[11] Wilentz JR. Rotational atherectomy in the DES era - away go
troubles down the drain? [J]. J Invasive Cardiol, 2011, 23 33 -
34.

[12] Uetani T, Ishii H, Sakai S, et al. Beneficial effect of rotational
atherectomy with low platform speed on late outcomes [J]. Int J
Cardiol, 2004, 94: 35 - 40.

(Wi H 1 .2013-10-10)
(RSt AR E)



