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Efficacy of intravascular ultrasound-guided rotational atherectomy combined with

cutting balloon for pretreatment of severe coronary artery calcified lesions

HAN Fengjie, ZHENG Haijun, ZHENG Xianzhao, JIN Hui, WANG Zhongming, ZENG Hui, QIU Cuiting, LIU Jing, ZHU Yanxia
First Ward of Department of Cardiology, Jinozuo People’s Hospital, Jiaozuo 454002, China

Abstract: Objective To investigate the efficacy and safety of intravascular ultrasound (IVUS)-guided rotational atherectomy
(RA) combined with cutting balloon for pretreatment of severe calcified lesions in the coronary artery before stent placement.
Methods A total of 120 patients with severe coronary artery calcifications detected by IVUS that required percutaneous
coronary intervention (PCI) were recruited from our hospital between January, 2016 to January, 2019. The patients were
randomized into two groups for pretreatment of the lesions with semicompliant balloon (SB group, 60 cases) or RA combined
with CB (RA+CB group, 60 cases), and drug-eluting stents were implanted after the procedure. The immediate success rate of
PCI, vascular parameters detected by IVUS after PCI, and the rates of residual stenosis <10% were compared between the two
groups. The incidences of intraoperative complications and major adverse cardiac events (MACE) within 24 months after the
surgery were also observed in the two groups. Results The immediate success rate was significantly higher in RA+CB group
than in SB group (P=0.032). After pretreatment and stent placement, the minimum stent lumen diameter (P=0.035), minimum
stent lumen cross-sectional area (P=0.029), immediate lumen acquisition, immediate lumen cross-sectional area acquisition and
the rate of residual stenosis <10% were all significantly higher in RA+CB group than in SB group (P<0.001). The patients in RA+
CB group showed obviously less residual stenosis of lumen cross-sectional area than those in SB group after the surgery (x’=
7.859, P=0.005). The incidences of intraoperative complications (x’=5.997, P=0.014) and MACE within 24 months after the
operation (x*=4.285, P=0.038) were significantly lower in RA+CB group than in SB group. Conclusion For patients with severe
coronary artery calcifications eligible for PCI, RA combined with CB angioplasty can significantly improve the success rate of
immediate PCI, expand the lumen diameter and cross-sectional area of the stent after PCI, enhance immediate lumen gain, and
reduce the incidence of intraoperative complications and MACE after the operation.

Keywords: coronary artery calcification; rotational atherectomy; cutting balloon; semicompliant balloon; intravascular
ultrasound
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Tab.1 Comparison of baseline data and spiral grinding degree between the two groups

Items SB group (60 cases)  CB group (60 cases) Y/t P
Male [n (%)] 41 (68.3) 38 (63.3) 0.333 0.564
Ages(Mean+SD, year) 71.7£9.3 70.8+8.3 0.591 0.556
Body mass index (Mean+SD, kg/m*) 26.143.0 26.9+4.6 -1.213 0.228
Risk factors [1 (%)]
Diabetes mellitus 20(33.3) 22 (36.7) 0.147 0.702
Hyperlipidemia 35(58.3) 31(51.7) 0.539 0.463
Hypertension 23 (38.3) 27 (45.0) 0.549 0.459
Smoking 31(51.7) 28 (46.7) 0.300 0.584
Chronic kidney disease 5(8.3) 8(13.3) 0.776 0.378
Medical history
Old myocardial infarction 4(6.7) 7(11.7) 0.901 0.343
Percutaneous coronary intervention 5(8.3) 3(5.0) Fisher 0.717
Coronary artery bypass grafting 0 1(1.7) Fisher 1.000
Lesion location [1 (%)]
Left anterior descending coronary artery 34 (56.7) 31(51.7) 0.302 0.583
Left main coronary artery 5(8.3) 7(11.7) 0.370 0.543
Left circumflex artery 4(6.7) 3(5.0) Fisher 1.000
Right coronary artery 17 (28.3) 19 (31.7) 0.159 0.690
Bifurcation lesion [n (%)] 21 (35.0) 25 (41.7) 0.564 0.453
Ostial lesion [n (%)] 9(15.3) 7(11.7) 0.288 0.591
Grinding-head diameter (mm, Mean+SD) 1.49+0.10 1.48+0.11 0.218 0.828
Grinding-head/Reference blood vessels diameter ratio (mm, Mean+SD) 0.55+0.12 0.54+0.10 0.585 0.560
Left ventricle ejection fraction (Mean+SD, %) 53.3+5.1 51.5+£6.0 1.775 0.078
Cardiac troponin T (Mean+SD, ng/L) 109.8+14.2 110.5+10.6 -0.313 0.755
Creatine kinase MB (Mean+SD, U/L) 12.2+4.3 13.6£5.6 -1.567 0.120
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Tab.2 Comparison of IVUS results between the two groups before and after PCI (Mean+SD)

Items SB group (n=52) CB group (n=59) t P

IVUS test before PCI
Intimal calcification radian (°) 319.1£14.3 319.9+16.1 -0.288 0.774
Calcified lesion total length (mm) 14.16+4.06 15.09+3.42 -1.304 0.195
Reference vessel diameter (mm) 2.79+0.37 2.70+0.47 1.136 0.259
Minimum lumen diameter (mm) 1.00+0.17 0.99+0.15 0.579 0.564
Minimum lumen cross-sectional area (mm?®) 1.01+0.12 0.97+0.16 1.499 0.137
Lumen cross-sectional area stenosis degree (%) 83.7+3.7 84.9+3.9 -1.699 0.092

PCI stent application

Number of stents placed/Target blood vessels (number) 1.85+0.36 1.76+0.43 1.108 0.270
Stent length/Target blood vessels (mm/single) 37.2+4.3 35.9+£3.8 1.605 0.111
IVUS test after PCI
Minimum stent lumen diameter (mm) 2.52+0.41 2.66+0.30 -2.140 0.035
Minimum lumen cross-sectional area in the stent (mm) 5.35+0.60 5.63+0.72 -2.207 0.029
Residual stenosis of lumen cross-sectional area (%) 13.4+2.1 11.742.3 3.996 0.000
Immediate lumen diameter acquisition (mm) 1.40+0.30 1.60+0.26 -3.873 0.000
Immediate lumen cross-sectional area acquisition (mm?®) 3.78+0.62 4.80+0.53 -9.286 0.000
Lesions residual stenosis <10 % [1 (%)] 3(5.8) 15(25.4) 7.859 0.005

R3 MARERTFLERARE24 HMACEs LbE;

Tab.3 Comparison of intraoperative complications and MACEs within 24 months after operation between the two groups [1 (%)]

Items SB group (n=52) CB group (n=59) b P
Intraoperative complications 9(17.3) 2(3.4) 5.997 0.014
Atrioventricular block 1 1
Severe bradycardia 0 1
Low blood pressure 1 0
Coronary artery dissection 2 0
Incomplete stent apposition 2 0
Slow flow/no reflow 2 0
Branch occlusion 1 0
Blood vessels perforation/Cardiac tamponade 0 0
MACES 12 months after surgery 7(13.5) 4(6.8) 1.382 0.240
New severe arrhythmia 2 2
Recurrence angina pectoris 2 1
Recurrence heart failure 1 1
Repeat vascular reconstruction 1 0
Stent thrombosis /restenosis 1 0
Nonfatal myocardial infarction 0 0
Cardiogenic death 0 0
MACES 24 months after surgery 13 (25.0) 6(10.2) 4.285 0.038
New severe arrhythmia 2 3
Recurrence angina pectoris 3 2
Recurrence heart failure 2 1
Repeat vascular reconstruction 2 0
Stent thrombosis/restenosis 2 0
Nonfatal myocardial infarction 1 0
Cardiogenic death 1 0

Note: MACEs, major adverse cardiovascular events.
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