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Efficacy of intracoronary injection of adenosine and sodium nitroprusside before PCI in
patients with attenuated plaques
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Abstract Objective To investigate the efficacy of preprocedural intracoronary injections of adenosine and sodium nitroprusside in
patients with intravascular ultrasound-attenuated plaques (AP). Methods In total,200 patients with AP detected using intravascular
ultrasound (IVUS) at Shijiazhuang People’s Hospital from January 1,2022,to January 1,2024,were selected and randomly divided into
conventional treatment and pretreatment groups,with 100 patients in each group. The conventional treatment group underwent standard
percutaneous coronary intervention (PCI) procedures, whereas the pretreatment group underwent intracoronary injection of sodium nitro-
prusside and adenosine through a guiding catheter prior to PCL The observation parameters included intraoperative no-reflow (NR) inci-
dence, post-PCI TIMI myocardial perfusion frame count (TMPFC), perioperative myocardial infarction (PMN), and 6-month major adverse
cardiac and cerebrovascular events (MACCE). Results The pretreatment group exhibited a significantly lower intraoperative NR inci-
dence , reduced postoperative TMPFC. , and attenuated PMN severity than the conventional treatment group (P < 0.05). Conclusion Pre-
procedural intracoronary administration of adenosine and sodium nitroprusside through a guiding catheter can effectively reduce PCl-re-
lated NR occurrence , improve post-PCI TMPFC, and mitigate PMN in patients with AP, although no significant improvement in MACCE
incidence can be observed at the 6-month follow-up.

Keywords attenuated plaque; adenosine; sodium nitroprusside; percutaneous coronary intervention ; no-reflow

B LR B kiR A2 RS HE AL AR A IR T R
WD 2 K i kA AR (percutaneous coronary interven-
tion, PCI) A5 I KAk 7 e B g

E& A b8 TAEMERZ LS A RAIF 5 R (20240119)
YEE I : T (1986-), 2, @l AT B, it

BEEE . RUVK, E-mail : zxyywrb@126.com

Y5 B H#A:2024-12-18

™ £& H R A 18] - 2025-09-16 07:23:49

PN AE 7 (intravascular ultrasound , IVUS) 2 H BN A J6
TP R R I TR L IVUSTF 2% & Bl — sk
5 A9 72 PR A BEBRJE J7 B S (T R Bk T
BB G J7 HZTCHE 52, X R BE PR S o Il KT
e (attenuated plaque,AP) 5] o WE %[6_7] iF 22, AP
PCIA 1 JC & 3 (no-reflow ,NR) . Fil F- AR 1.0 LIR5E
(periprocedural myocardial necrosis, PMN) XU [&; 34 fi



SROW] LMRAE. REISBEL R PCURTITIEIR S K A T ST R B v B 728 7 - 787 -

A, AP 2 A NH [ sl /i B 2 s
HURAT A, Y5 AR P o LA S BEER Y L PR
AT EEG BT AP, HL B N8 o3 R0 | A it 7 BH 2
JEF|ZNRFIPMNGY E B JF A — BPCIA i B
NR, 7 B R S0 Ik A 3 S B R A 2 FH Ak 3
FBE ARG AR PCIR BT Fil e 248 5 | 45 5
ARSI IK PN SR A B i 24 P AL BT AP
WIS 5L, B TE A48 S APEE IR 3R ik .

1 HE5H®

1.1 W54

PEFR20224E1 A 1 H Z220244E1 A L HIEAF LT
N B EE g0 N B BE BITVUS T & BLAPHY H #7200
191 i RE B AL A7 2758 i AT B35 4 FLR YT A
FFAL L , 2 100 HUIG YT 4 A8 E AE I 35~69
& Hh 630, L3715, 4R (53.74 £9.37) %
il b B 2H HR AR I37~754 , Horh B 65, 4351,
SEIJAEIE (54.27 £ 8.94) 2 JARKFSE IR K IETH A
B B B PR oA PR 2 Y 23 W Ar Attt (2021551975 ),
A IBH ABS S5 E A RE .

Y ABRUE A IE20~75% 5 IVUS K AP, HLEIR
Bl Bk Bk 2 >70% , 1TPCL HE Bk b 14 : 22 32 05 48 5%
IVUS & 75 b B A5 77 AE T IV 985 4k 48 (55
AR FE>180°) ) 5 ot S FH A 3 MR 0 S 24
Y3 83 PCIAR H e 45 1 < 100 mmHg; PCIAR B 22 % i
M55 (left ventricular ejection fraction, LVEF) <30%;
O <50 min, | = by & AL B ; R
kiR IR Bk 2 SR iR 2% TR
T A FHOAR DL b I 4 T A (R 2 h 0 P
A N FE R 5 £ A R eE AR Sl ks e R Ak O T LA
NG HE A ™ FE U IR 5 PCIAR Hh 2 A 7 5 2, 4
TEAR B K 27 L el AR Bl ke )23 | 43 3 Il A P 2 5 7
JF B Dife B RE SR s (RS DR 4 AT
1.2 RITNE

240 B PCUR v 4 g A JFF 3R 43 59 ik (12 500
U/, i T2 A=A 2 B 0 A BN B 4% B8 100 Ulkg
HEAT I ZE AL, R TP LEIVUSTE S 5 A 25 W) e 5t
SCHR IR B Bk R IR R VR A S A R RS
Firebird2, b B S5 g bl (B2 1D A BRA A ], R
JEIVUSHAS 324 BE 47, Jee )2 it

HRLIR YT A 4% BEPCLE FLR R HEA TR YT, S8

G 385 5% 75 310 U SE S #4216 YT (thrombolysis in
myocardial infarction, TIMI) ILHi3%% , W& 1 FA 27
TIMLIL R <24% , W Ry 46 51 5248 T 5 4R 3 bk i v
SPERS B T SR (L5 245 4 A JReAy A BR A 7)) iR
TS G SR R 2 A BRA R AR R B 2 AR BE
SALENESE D R BEZy (h D AIRAF ] EES
FTIMII 378354 . T4k BRZH AEPCIFT I HF6 5| 8 T
SEEAR B Ik P 0 506 3 S R SR 100 pg, T2 min
WS , DL TSN 200 ng, T°2 min N 2218
WS, P B LR AR A TR T o 241 F AR
Yt 20167 [/ 22 s kA A AT HE Y IS AL
ZIWNRYIT
1.3 WEFEhR
1.3.1  EZMEHEFR:(1) PCOR FPNRIY & 422 5(2)
PCIAR JETIMLC JJLHE 7 Wi %% (TIMI myocardial perfu-
sion frame count, TMPFC), 24 Hi EZPCIAR J5 15 5 A
O LI A D, 365 5% 390 4 €6 28 25 (o HE 25 BT 0 14 5 A5 ot
B (LA30M/s g A o WUEE %) 1 5(3) PMNAE b5, 2
2H B FPCIUR AT M AR J524 hifi K LS 25 1 (cardiac
troponin 1, cTnl), JJLER #4 i [7] T/ (creatine kinase
isozyme-MB, CK-MB) 7K~F-,
132 HAb W g3 br - 240 B HPCIAR SR 6 A 1Y &
BRI S (major adverse cardiovascular and
cerebrovascular event, MACCE), f345 .0y LT O L
FEAE o0 77 3 v | I PR I i s e i e
L& AE (transient ischemic attack ,TIA) JXFEAE | i
1fiL o
14 Geiteeadr

K FHSPSS 17.08 #4782 73 A o T REBOR
Fix = s3e , 4LIA] HLAE SR TR 3T EC7ERHT R (%)
TR, L] FUEESRH xR AR % A NR A IR AR
P Tlogistic —ICAMHF, P < 0.05 WU k2% 534 45
TR

2 HR

2.1 2 BE LRI

FHLIATT 415 WAL A 285 I PR e A8 4
TE e, 22 5 TG 122 (B3P > 0.05), AT A]
Motk W,
2.2 WERFRbR L

i &b B ZHPCIAR HINR A A R FITMPFC.E. 2 1%



- 788 -

HREERRESR H54E

FTHMIGITH, ZRESEIT¥%E L (P<0.001) ., 2
2 B FHPCIARFTcTnl .CK-MBIHAR 2Z RIS 127 X
(P>0.05) ;220 2 % K J524 h ¢Tnl .CK-MB# A 1 FH

BIE, ERAE G E L (P <0.05) ; AL FZHPCI
ARJ524 h ¢Tnl . CK-MBEE(RTH IR 4, 250
GitlEE L (P<0.05) W72,

F1 EHATASTLEEBENRELFHELE [ (%) ]

Tab.1 Comparison of the baseline characteristics of patients between conventional treatment group and pre-treatment group [n (%) ]
Item Conventional treatment  Pre-treatment group vy p
group (n = 100) (n=100)

Clinical characteristics
Age (year) 53.74 +9.37 54.27 + 8.94 0.409 0.682
Male [n (%) ] 63(63.0) 65(65.0) 0.086 0.768
Type 2 diabetes mellitus [n (%) ] 32(32.0) 35(35.0) 0.202 0.653
Hypertension [n (%) ] 42(42.0) 39(39.0) 0.186 0.665
Smoking [n (%) | 37(37.0) 39(39.0) 0.084 0.770
Family history of cardiovascular and cerebrovascular diseases [n (%) ] 42(42.0) 45(45.0) 0.183 0.668
Angina pectoris [n (%) ] 29(29.0) 28(28.0) 0.024 0.875
ST-segment elevation myocardial infarction [n (%) ] 37(37.0) 35(35.0) 0.086 0.768
Non-ST segment elevation myocardial infarction [n (%) ] 34(34.0) 37(37.0) 0.196 0.657
Glutamic-pyruvic transaminase (U) 33.76 + 13.55 32,89+ 12.11 0.478 0.632
Glutamic-oxaloacetic transaminase (U) 31.62 + 14.35 32.35+12.47 0.384 0.701
Blood creatinine (pmol/L) 74.39 + 16.35 75.27 £ 15.03 0.396 0.692
Total cholesterol (mmol/L) 4.96 +0.78 4.87+0.81 0.800 0.424
Triglyceride (mmol/L.) 2.05+1.37 1.93 + 1.68 0.553 0.580
Low-density lipoprotein cholesterol (mmol/L) 3.86+0.74 391 +0.54 0.545 0.585
High-density lipoprotein cholesterol (mmol/L) 1.07 £0.28 1.13+£0.42 1.188 0.236
NT-proBNP (ng/ml.) 305.76 + 125.52 314.49 + 138.25 0.467 0.640
Left ventricular ejection fraction (%) 52.02+13.83 51.35+11.67 0.370 0.711
Left ventricular end-diastolic diameter (mm) 48.01 +7.39 47.84 +7.23 0.164 0.869

Coronary artery lesion characteristics
Left anterior descending branch [n (%) ] 42 (42.0) 45(45.0) 0.183 0.668
Left circumflex branch [n (%) ] 21(21.0) 22(22.0) 0.029 0.863
Right coronary artery [n (%) ] 37(37.0) 33(33.0) 0.351 0.553
SYNTAX I score 21.34 +£7.63 22.02 £ 8.02 0.614 0.539
Average stenosis degree of target vessel (%) 87.56 £ 11.37 89.14 £ 11.12 0.993 0.321
Average stent length (mm) 32.73 £ 13.62 3332+ 14.81 0.293 0.769
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Tab.2 Comparison of the key observation indicators before and after PCI between two groups

Conventional treatment group

Pre-treatment group

ftem (n = 100) (n = 100) /X P
NR during PCI[n (%) | 43(43.0) 14 (14.0) 20.635 <0.001
Disease species [n(%) ]
Angina pectoris 9(7.0) 2(2.0) 4.713 0.029
ST-segment elevation myocardial infarction 18(18.0) 7(7.0) 5.531 0.018
Non-ST segment elevation myocardial infarction 16 (16.0) 5(5.0) 6.437 0.011
Intraoperative treatment of blood vessels [n(%) ]
Left anterior descending branch 20(20.0) 9(9.0) 4.880 0.027
Left circumflex branch 9(9.0) 3(3.0) 3.191 0.074
Right coronary artery 14 (14.0) 2(2.0) 9.782 0.002
TMPFC after PCI (frame) 104.23 £22.61 89.76 + 16.24 5.197 <0.001
PMN
Before operation
¢Tnl (ng/mL) 387+1.33 3.62+1.26 1.364 0.173
CK-MB (U/L) 57.13 +24.37 56.28 +21.55 0.261 0.794
24 h after operation
¢Tnl (ng/mL) 6.97 +2.17" 4.42 +1.73" 9.188 <0.001
CK-MB (U/L) 69.77 +29.68" 59.82 = 20.61" 2.753 0.006
1) P < 0.05 vs. before operation. ¢Tnl, cardiac troponin I; CK-MB, creatine kinase isozyme-MB.
3 itlogisticA HiFENRXKELE &
Tab.3 Binary logistic analysis for evaluating factors associated with NR
Variable OR (95%CI) P Variable OR (95%CI) P
Sodium nitroprusside and 05 () 690_0 389) <0.001 Age 0.978 (0.951-1.025) 0.987
adenosine pre-treatment
Sex 1.247(0.622-2.501) 0.533 Type 2 diabetes mellitus 0.703 (0.327-1.514) 0.369
Hypertension 0.623 (0.425-1.440) 0.365 Smoking 0.621(0.327-1.353) 0.347
Family history of cardio-
vascular and cerebrovas- 0.692(0.297-1.612) 0.328 Angina pectoris 0.775(0.277-1.473) 0.381
cula diseases
STesegment elevation g 55 (0273-1.419) 0.359 Non-ST segment eleva- ¢ 7050 265 _1.408) 0.387
myocardial infarction tion myocardial infarction
Clutamic-pyruvie 1.013 (0.987-1.040) 0333 Clutamic-oxaloacetic 1.094 (0.880-1.139) 0418
transaminase transaminase
Blood creatinine 0.987 (0.966-1.008) 0.221 Total cholesterol 1.125(0.483-1.805) 0.670
Triglyceride 1.370(0.523-1.614) 0.633 Low-density lipoprotein |5 () 3351 707) 0.653
cholesterol
High-density lipoprotein 3 396_1 602) 0.693 NT-proBNP 1.001 (0.996-1.044) 0.818
cholesterol
Left -Ventrlcular ejection 0.978 (0.956-1.039) 0267 Lefl veinlrlcular end-dias- 0.899 (0.975-1.138) 0321
fraction tolic diameter
ﬁ::iiﬁ“’“‘“’ descending 4 674 (0.281-1.427) 0353 Left circumflex branch  0.711(0.238-1.596) 0.227
Right coronary artery 0.618 (0.336-1.425) 0.352 SYNTAX I score 1.052 (0.671-1.205) 0.425
Average stenosis degree ) 41 () 953_1 475) 0.363 Average stent length 1.235(0.465-1.927) 0.732
of target vessel
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Fig.1 Kaplan-Meier survival curve for the patients of two groups
6 months after PCI
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