EREMAE £38%F £3H 2023%F6A
500 Journal of Medical Biomechanics, Vol. 38 No. 3, Jun. 2023

X EHS:1004-7220(2023) 03-0500-07

ETHRIIT ST IEEREN E KRB IKI5 LR T
i &b 3 W R

FEm, RN, W, BWE, WA
(1. BHHEERIRA MBI BT 22 sTBERE , JERT 100029; 2. JLRUH O ML A BEREHF AT, JLAT 100029
3. EHEBERIR LG A W 72 I PSRRI 2T J0 7T 35 286 3, JE AT 100069)

TEEBE R Bk AR AR Sl IS T 42 T b 31 e )38 R YR R, A/ SLAE S AR AR TRy M E 9 &
FEM K, R RV BRICIT I, LA S8 BRAE A X5 R A3 47 010 1 R 8 X6 AS W) 900 RE | JEL 5 R B 466 10 B B 104 1 FH
B B BEE R B E O 0.3.0. 4 mm, KERE N 2 4 mm, JFHRIE ML N (intravenous ultrasound , IVUS) £5
AT E AR 3 4, BEBASAETIUE S 1200 ,180° . 270°H1 360° , 35 16 FhEGALTES . X405 (L et FH Jfe 12 by 24 e Sfe
PV LU BT 5 00, 7 TUA B L 0 Rl _E R AT S R s UL 7 A5 A B 2195 1, 0 S 248 50 TS 230 Sl TP T Ak BER A%
LR X F RIS 7B/ T 120000538 BREETCTE F R A5 (L BESRL B A , SR FIE 2 82.75% , FEIE /N F
0.3 mm 1Y 180°E54b 528 i I BIBRFEAE 1 215. 9 kPa FHESIL & A Wi %L, L5 BIIE 3R R 74. 42% ;@ BREE AL %
S IR S (1 418. 55 kPa) FICIEMESIL & AL . 78 270°/8TF 0. 3 mm JEASALEAS , Eim BRIEAE 1 013,25 kPa F
7R 3 bR UIRIEREEAE 1 013.25 kPa T 774 2 ALY BREEICIEMERE 0. 3 mm MRS R AW, ik
FEXEIRBE/NT 0.3 mm Y 180° ZE A 454 A8 v (i I VI B Bk , 2700 45 (L BB (6 FH - Bk . X TR AT 0.3 mm
HIPRIRIF AL  ANHERE (R TALHL 7 7%

KGR VIFIBREE; DRSS E s BoALBEE; AGILIT 2L, S A

FESES: R 318.01 MERERERD: A

DOI.: 10. 16156/]. 1004-7220. 2023. 03. 011

Pretreatment Effects of Cutting Balloon on Coronary Artery
Calcification Based on Finite Element Analysis

LI Jiasong', CAO Hongshuai', LI Meng', SHU Lixia'>, LIN Changyan'*’
(1. Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China; 2. Beijing Institute of Heart Lung
and Blood Vessel Diseases, Beijing 100029, China; 3. Beijing Key Laboratory of Fundamental Research on

Biomechanics in Clinical Application, Capital Medical University, Beijing 100069, China)

Abstract. Objective To investigates the applicability of cutting balloon in the pretreatment of superficial coronary
artery calcified lesions, so as to decrease the occurrence of serious consequences in the treatment of calcified
lesions. Methods The effect of cutting balloon on calcified plaques with different curvatures, thickness, and
length was analyzed using the finite element method, with normal balloon as a control. The thickness of calcified
plague was set to 0. 3 mm and 0. 4 mm, and the length was set to 2 mm and 4 mm. The calcification degree was
set to 120°, 180°, 270°and 360° according to the intravenous ultrasound (IVUS) calcification severity grading,
with a total of 16 types of calcified plaques. The brittle fracture module was used to simulate calcification fracture
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of calcified plaques, and virtual stent implantation was carried out based on pretreatment simulation. The effect of
pretreatment was evaluated by calcification fracture condition and stent roundness. Results For superficial
calcification lesions, in lesions less than 120°, the balloon could not remove the calcification plaque obstruction,
and the stent roundness rate was 82.75%. In 180° calcified lesions with thickness of less than 0.3 mm, the
calcification was broken by cutting balloon under 1 215. 9 kPa expansion pressure, and the post-stent roundness
rate was 74.42% ;

(1418.55 kPa). In 270° calcified lesions with thickness less than 0.3 mm, the normal balloon produced

normal balloon could not cause calcification fracture under safe expansion pressure

3 fractures under 1 013. 25 kPa expansion pressure. The cutting balloon produced 2 fractures under 1 013. 25 kPa
expansion pressure, and the balloon could not fracture the circular calcified lesions with thickness of 0.3 mm.
Conclusions Cutting balloon is recommended for 180° calcified lesions with thickness less than 0.3 mm, the
normal balloon is recommended for 270° calcified lesions, and balloon pretreatment is not recommended for
annular lesions with thickness greater than 0.3 mm.

Key words: cutting balloon; coronary artery calcification; calcified plaque; calcification fracture; virtual stent
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