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Effectiveness of shockwave intravascular lithotripsy under the
guidance of optical coherence tomography and intravascular
ultrasound in treating coronary artery calcification®

Wei Zhong-cheng', Liu Hai-lang', Liu Juan®
(1. Department of Cardiovascular Medicine, 2. Department of Rheumatology and Immunology, Huai'an First
Hospital Affiliated to Nanjing Medical University, Huai'an, Jiangsu 223300, China)

Abstract: Objective To evaluate the effectiveness of shockwave intravascular lithotripsy (IVL) under the
guidance of optical coherence tomography (OCT) and intravascular ultrasound (IVUS) in the treatment of patients
with coronary artery calcification (CAC). Methods A total of 98 patients with CAC lesions (104 lesions) admitted
to the Department of Cardiovascular Medicine of Huai’ an First Hospital Affiliated to Nanjing Medical University
from February 2021 to February 2024 were divided into two groups according to different treatment methods. The
47 patients in the control group (51 lesions) were given [VUS-guided IVL, while the 51 cases (53 lesions) in the
observation group were given OCT-guided IVL. The treatment effect of the two groups was compared. Results The

success rates of operation in the observation group and the control group were both 100.00%. There was no
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significant difference in the pre-dilation balloon diameter, maximum pre-dilation balloon pressure, number of stents
implanted, stent diameter, total stent length, post-dilation balloon diameter, maximum post-dilation balloon pressure,
or procedure time between the observation group and the control group (P > 0.05). There was no significant
difference between the observation group and the control group in the proximal reference vessel minimal lumen
diameter (MLD), maximal lumen diameter (MaxLD), and lumen area, distal reference vessel MLD, lumen area, and
reference area, or lesion-site MaxLD and minimal lumen area (MLA) (P > 0.05). The distal reference vessel MaxLLD
and lesion-site MLD in the observation group were both smaller than those in the control group (P < 0.05). There
were no statistically significant differences between the observation group and the control group in the changes in
lesion vessel diameter or the degree of vessel stenosis before and after treatment (P > 0.05). There was no significant
difference in thrombolysis in myocardial infarction flow grades between the observation group and the control group
(P > 0.05). The incidence of adverse events in the observation group was lower than that in the control group (P <
0.05).Conclusion Both OCT and IVUS play important roles in guiding IVL for the treatment of CAC lesions, and

4736 &

OCT-guided IVL is associated with a lower incidence of adverse events.
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TE‘ W A ’ AN Hﬂ( '%% 1k (Coronary artery
calcification, CAC) 7E 40 ~ 49 % A\ Ff /R B K& H= R 2
N 50%, 60~ 692 AffHh ETF % 80%" . H CACTE
SR B KA ATRYT T 25% ~ 30%, HoH 8% ~ 10%
SRE N E AR, PP CAC 510 A8 N 2 3
2 J R B kA AR T (percutaneous coronary
intervention, PC1) FARMEEE , £ 5.0 M8 A K FH 1
M & A DDA oG o ooy B N R A R
(intravascular lithotripsy, IVL) 1E & — 41 #r (1 /- A
HIF T B, dd w55 A A2 A B e o e, Al
PO BE AR AL, DT S I A N P, S I SR
SCHRRE A AT A S R0 E v il ) e kR
R EAE W, LU O AT RO RS AL BT, B
BT J) FRLAE 08 VR 1 . DR, R MR — A
AR AR B ARSE F IVLIGT B8 Ju h HE .
AH W7 2 B8 (optical coherence tomography, OCT)
MM N A (intravascular ultrasound, IVUS) {E K
PR o A I A S BB R, BEAE T T S s R
) I I RE 0 5 R R R HEAE A TVIL ARG E S it
Al TR SR8 . HET, OCT 5 IVUS 7€ PCL A
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J T 22 5 — BE Bt O ML A N RHISCTR 7Y 98 451 CAC JR
(104 DMR7AZ) o FRIRITITEANRE 3 4L, B A i
ORI I R IE IR R BRI TSR, RIEIT AN T
W Iy o il He 2 25 X A5 R T, R
050 [ M DV DG TC 32 %8 20 R AR IS L RN L A
B84 (body mass index, BMI) . & JfAE (&L
Fio WEPRHG . R LEE ) . W s BEAE PCI AR
KPP AT 1 LUCHED, fZYh A 98 fiil i 3,
WAL 51 (530S ), XF BREH 47 ) (5149
). VRIS M FIRBERILER, & X ks, 2
S TG X, W R VR A A AT b A fF
T4 R B 18 2 b1 2 A% At 1 (No: KY-2025-
083-01) .

1.2 MAESHERRIRE
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40 MHz. 2.5 F Atlantis SR Pro # 5 S 45 47 1045 P9 #
FEk A . KA HT, RS K I S R T 200 pg
R A, B RE LT T2k R H R
AR B A2 v, 2l [PHECE B 4% 0.5 mm/s [P &
SHIFEN, DR IVUS KR . i 1% 58k Z) 5%
TEDVD LIS 22534 o

1.3.2 IVUS 8 5 F IVL, H FD-OCT & 4t
( 26 E C7-XR Imaging System) , ¥ 52 # # 7§ €7
Dragonfly 1% 545 , 35 OCT W% 2 G0 7% FE 45 U
AR S 1 Z 0 78 8 3 10 ~ 15 mm, PR VE 5 v 5
FI) v I, 42 20 mm/s 8] BUAS S 22 4K BB 4
AR AR KA X OCT FG 2 143 A, [ B R 1 mm
(B 15Mm7) .

133 IVL AR4EOCT/IIVUS 45 5, #%#F&E HE
(9 56 ok 1L 4 P o i 4 (36 [ Shockwave 24
C2IVL Z&51)) ., i 1 0.36 mm 5 2204 45 2% 2 40 1M,
B, MR, EESERSE A IS
Bk, F1: LAERERK . SRR G W B Bk
F4am, BHORERPENGEE, BREFAIE, AN IVL
RAEREHIRIT o BRI AR R K b (101K,
Fs:10s), BREP K E 6 am, FFLE10s; HEEIf:
MlhERYE, ERE 233K, AWRARK, MRy
L CEHEN FEN, 5 LB ES 2 mm, #i {4
& BAEZIRTT

1.4 ISR

141 FARARTE KGR 3 k% R AR <
20% , H.FEFARWIA B0 NUESE . SET 8k 5wk 3h
IOk 28 FL 45 I K i S T AR -

142 AT AL WGP IKRERE A WYk
BREER KR ) AR P SR AR SR
KEE R EREEEAR 5P BRER KR S TR E

bUR-&ik

143  HmAOCT %R HWHk/NEKEHR
(minimum lumen diameter, MLD) , fx K& K H &
(maximum lumen diameter, MaxL.D) , % /& i T R
(minimum lumen area, MLA ) .
1.4.4 4L S U AR Fb 78 A 3K 35 (thrombolysis in
myocardial infarction, TIMI) i o2& 04 . Il % 5%
APAZE, v 19 /& F R i i P 2
PR, dm v LA RS> s 290 X HL AR ER A FE A
v LA, e RS R DS 5 3 9% SR Bk
SEARETE, X R FE A i HE s e 4
145 REREABREBERFE  MERER
HHRINER M AR AR AX, MR R=
(2% M HR-w 2L R/NER) IZ2FIME H
% 100% o
146  FRFEF RAIESETTR I XU R
# VEENAES O URESE . i iz EE . O
PEAEFET KA L
1.5 SitEHE

B 73 MR FH SPSS 24.0 G 1F o ia BE R
DAIE = hrifE2: (xxs) Fom, WM KR, I
BRI R ER (%) R, B K%
FRGRILLER TR, WERNBAE R . P <0.05
HESAGIFE L.

2 Z#R
21 WAIRKERLER
B L] 5 % MR 2l MR A R . AR . BMI, &l

JE R R . BEIRR B R . EIRILE AR R . K
IR . BEAE PCIRILES, & X/ ik, 251
TGt E X (P>0.05), W1,

F1 FAKBKREREE
/(% BMI/(kg/m?, GBIt (%) K- S % R0
13 0 Bl @_ﬁ% (% _( g/m SItER B _ KA A WEA: PCL
X+5) X+s) PN HEPR I 1o G IAE 11(% ) 11(% )
pUELiE] 51 29/22 57.63 +3.51 2436 +2.61 6(11.76) 10(19.61) 8(15.69) 18(35.29) 4(7.84)
popiistiel 47 35/12 58.96 +3.65 23.85 +2.47 8(17.02) 11(23.40) 6(12.77) 16(34.04) 3(6.38)
AR 3.346 1.894 1.023 0.552 0.209 0.17 0.017 0.079
P 0.067 0.061 0.309 0.458 0.647 0.68 0.897 0.779
22 FAREINELLE 2.3 MWHEBEFAREFRLLE

N A AT FR AL 1T AR BT R 448 100% .
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RRJES) R R ER B SORKE R o, 2RRsi i L (P>0.05) L& 2,
PERYE BAR 5 9 R e KR Ty TR I [B] FE 4R, 22

®2 WMABREFABALE (zs)

ML 53 2.53+0.36 17.52 +3.65 201+034 282+034 64.69+6.85 3.12+036 20.56+2.54  90.25+13.62
payiiEe) 51 2.61+0.21 16.47 +2.85 2.10+0.29 293+036 6245+6.89 320+041 2053 +2.51  95.47=x16.24

i 1377 1.631 1.450 1.602 1.662 1.058 0.061 1779
P 0.171 0.106 0.150 0.112 0.100 0.292 0.952 0.078
24 MARTMEEARGFERILR B HGT¥5 L (P>0.05) . WLEELL 5 4 B 41 3 i

WL 20 55 %6t BR 20 30 o 2 % 1L 4% MLD . MaxLD . B4 MaxLD . 54540 MLD &8, Z i iih, 2
*H’-“FEEE,\, WS F M MLD ., EFEmM . &% SHA IR L (P<0.05); WAL S (il
L A8 Ak MaxLD . MLA L8, &6, 25 % MaxLD . 728 kb MLD ¥ T X IE2H . L5 3,

*®3 FMARENEEANREFERER (r:s)

WL 53 2.91+045 352+048 852+2.04 241+036 2.71+033 530=1.15 6.94+1.62 126+031 1.84+0.45 563+1.02
XTREZE 51 3.02+£049 3.71+0.65 9.32+254 250+032 290+042 576+124 7.60+1.82 146+029 2.01+046 572+1.10

t{E 1.193 1.700 1.774 1.346 2.571 1.962 1.955 3.395 1.905 0.433
PiH 0.236 0.092 0.079 0.181 0.012 0.052 0.053 0.001 0.060 0.666
2.5 FATIMI MRS Kk ELER (P>0.05) . X2 5 WME AR 97 o i A2 104 A%

WLELLH 5 % BRZH TIMIL LR AF 9% be e, B gy M RAEREK, K%, 258 Lgi3E X
B RIS E L (£=1222,P=0269) . L3 4. (P>0.05) . X ARALIEYY B -5 IR 97 5 08 A2 A4S A

26 WARTMENERMERERILK MAPAERILE, Sial, ZRWARITHES
xa‘,ﬂﬁzﬂ%u%%éﬂ‘{éfﬁjﬁ/‘Jm“"liuj_\ JI[L‘““‘ (1=31.789. 135.092, ¥ P=0.000); MELL1IAIT Hi
PerE Rk, fokily, ZRBTEIt¥E S5IRIT IR AR M WA . NSRRI, &k

5%, ZRWAEGIHFE X (1=35925, 142336,

x4 WMATIMMFESRKEEE H(%) Po0.000) s TAT7IE 5 ALR S LA B AR R 4

AR B SRR GRS WA LA T IR A S L

WE A 51 0(0.00)  0(0.00)  1(1.96)  50(98.04) N ISR LML, bk, ZRY
Xif HR 4 47 0(0.00)  000.00)  3(6.38)  44(93.62) KL Y (P>0.05). W3S,

®5 WARTHENZEROEREREE (rzs)

pUEZSIE| 51 0.92+0.29 4.12+0.56 3.20+0.37 77.26 £ 3.62 1.73 +0.36 75.53 £2.56
X HRZH 47 0.91 +0.30 4.20 +0.67 3.29+0.41 78.19 £ 3.85 1.86 +0.43 76.33 £2.59
t{E 0.168 0.643 1.142 1.232 1.627 1.536
PAH 0.867 0.522 0.256 0.221 0.107 0.127
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27 WAAREBHRERR

LB 50 B A R F B AR, & )
K, 22 A et B (X7 =4.305, P =0.038) ; M%<
AARFF B RAERET XA W6,

#*6 WHARAREGREREE #H1(%)
desdmtt OB FmA I
2 Lk HE R
W e e Eme AT
WA 51 0(0.00) 0(0.00) 1(1.96) 1(1.96)
Xt HR 2 47 2(8.51) 1(2.13) 3(6.38)  6(12.77)
3 it

IVL 2 — g 8 AR, e B R PR A8 245 A 1 Bk
SE T VR T AR I S, HLAR) 20 R 3 e AR R R, A
7 1% 3236 B 2 LA AT B 6 2 AR 2 85 DL R , A B T Fifi
Ji T8 LA S RS SR B AR e R B ik 1 s
TCVE AT 0 DAl 5 Ak 978 A8 RS2 R DL . s N S AR 2R
ARANTVUS FTOCT Be - HE P 4 i 45 KIS, A Bh 1551
T (= B o o N S K 1 A L NG S R 0 T
55k B ik i A Ee L B IVUS B¢ OCT 48 5 PCLIA YT
ALY/ RO I SR R A

AW B, OCT 5 IVUSHE S T IVLIGIT
CAC 5 722 19 F AR BT 235 100% . 3 W] 3 R A s
1283 R REAR 048 5 IVL B4, B0 TR 04
HEPE . OCT LI & R g i 1, neagde it i it
2 1% 000 RE S5 A8 RN R AR AR AR, A B TR AR AE
A HEAT SRS B 0 I AN L WIT A M TR R
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HBREH, R T SERMEMERE, DGE S
BB A IR IR . PIE SR S IVLE, ¥I6eh
RO S A A LR L TEAS SRV, DT A Bl
BEAGIIT GG TR %R, ST AR
SRUSS Sk OCT 5 TVUS 76 VAR 95 728 145 79 728 K
LA R 78 3R T T, ¥ e M e B A o A v T

PE, 2D UE W P FP AR 2= BORTE TVL A i il Sk
AR, P, fElmIRSE b, BEA TR 48 &
AR B B B B A AR, RS R OCT
B IVUS K48 S IVL, DLk B AR A 7 ROR

AR, BESLIVLIGITE, TIMIIMLTE /5%
PRI R 2835, LT IEH M, A
TR E PR i Bk A B P 2E T 30RO L I R o
Ak, OCT 5 S F A IVL A R FH1F & 4 R T
IVUS. 58 KR IHAE T, OCT HA W & iy 4 ¥ %,
FE 1% B 3 BT M s I RE 45 R R AR AR AE NI
5 B 2= AR T o A b R W AR A L, 9D TR o R
HA IR ER VRN TR, OCT 348 fil S s W - AR %
R, KR TFAREN, LT AR S
R XUBSE P! TVUS B 8K A e 32 b A o 3 1Y I 78 52
1G24 A5 B, (BAE 5 HE R 3 O B2 7 1 R 8 T OCT,
AT BETE — o T2 BE - 52 M L0 22 4 49 A ST T ot
Hh, OCT FZWLEE M4 PR IAT,  XoF T i A5 A1 s i) A
R ICvE A EE, R 7E PEAR i 45 o R 6 45 i L
0 52 W B A7 7 SR BRAE TVUS R 9% [W) sk 08 2% 1.
BN RIS, XTIl 4 A Y IEAL R AR
VT2 % 45 B MLD . Max LD 2 55 5 1 FR s e 1 455
A 725 5% I 7 3 AL 9 P9 O ) R A Ak BRAGCR .
M2 21 3T it MLD I 5 I8 X BR 21, 278 OCT 45 &
ST B SR T R EEORG i, BRULE rEER (10 ~
20 wm) BETH TN ES L BE B oA, b B gk
S B A RE SR 5 T TVUS PR 20 B R AR (150 ~
300 pwm) AT AEARAL 85 Ak B far, S 04D BE AR ST .
I Uit 2 2% Il MaxLD 9 41 (7] 22 53 7T fE 5 OCT 48 %
(14 o 0 /D T a2 s L A i BOER AR G, [
PR 24 T T RG22 55, 3R W e i L 9 R 3 R A2 W)
SBEL . AHFSE R OCT 5 IVUS 7E 45 5 S0 20 M1 A
Ja B I IR ROCR 4850, 1B OCT R =5 43 B % 7T fE i
o A A A Ak BRE B A8 U ) 2 ol ot S AR BE L B AT
T, OCT LA HAHONEE b ae 11, 7E85 22 i
W 40 Ak Ak B b g HLAE#A 1 TVUS 7 I8 8 R 45
VAR TR AT s, B N AT i — 2D $E T TVL
R 22 4 T A b o

ZE FRT, OCT 5 IVUS XF 48 5 IVLJAYT I CAC
WRAE B EEAMEM, OCTH S FHIVL AR FH /L
AR . AWEGE L BB, AR —
FE R BRPE . O AR Rk dT kAR, iR BE
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