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Abstract

Objective: To investigate the diagnostic value and mechanism of myocardial perfusion imaging, coro-
nary angiography, ultrasound speckle tracking combined with cold pressor test in vasospastic angina.
Methods: A 40-year-old patient with paroxysmal nocturnal chest distress was reported and evaluated
by multimodal imaging combined with cold pressor test. Results: No significant obstructive coronary
artery disease was found. Rest myocardial perfusion imaging showed moderate tension ischemia,
which was completely recovered after nitroglycerin intervention. Reverse redistribution was pre-
sented on exercise and cold pressor stress imaging. Coronary slow flow was observed on angiography,
which was aggravated after cold pressor test without epicardial spasm. Ultrasound speckle tracking
showed significantly decreased regional myocardial strain after cold pressor test. Conclusion: Mul-
timodal imaging combined with the cold pressor test helps identify microvascular spasm in patients
with ischemia and non-obstructive coronary artery disease, providing objective and comprehensive
imaging and functional evidence for the diagnosis, classification, and treatment of vasospastic angina.
Itrepresents a promising diagnostic strategy. This study is a single-center case report with a limited
sample size; thus, the conclusions require further validation in large-scale clinical studies.
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1. =GR
1.1. EAZER

BE BN, 40 %, EUr: RO 3 4, InEE . 85 3 R E B R AR, 2 TR0k
e, PSR AOK, ARSI BATR M, FHRAE 6~7 IR I HIEIRME . KEME. BEAL: SR
MAE, RIFERIT: i BRI AT a0 KRR RSk, WOl 20 45, 40 s/H,
FE 2 4 BN 10 4F, A 8 Pi~1 T, OGN . M TERR: B 180 em, KE 75 kg, SRFUEIREL
(body mass index, BMI) 23.15 kg/m?,

1.2. HEIHEE

SIS EA A UIESE A 10.00 ng/ml; fiBi4Afik(brain natriuretic peptide, BNP) < 5.0 pg/ml; s JH[E EE(TCH)
5.90 mmol/L; 1% AR5 F(LDL-C)3.70 mmol/L. UL : FHLOHE: SFEHOE, RILHERT. 850
A SO, BEEF. 5, SR ST-T iEHnM. LIFEaLEEER + BB WG
JUE 7 7 - E%'Llﬁszﬁljf%ﬁ, LVEF=61%, E/A=0.9. B sSIEERA 1T g (cold press test, CPT)H: /- % H
BE LB S 43 v BE N AR IRAR,  AC AR KAl N AR (GLS) = —21%, Rl i KN AR -15.2% [1]. BEAIBE:
CPT Ja: éﬂi”*ﬂ WA R ORES X R ERE, GLS = —18.4%, R uBfC KN AE—9.5%, A% it />4
(LVEF)=60.4%. #&7~: AINEREGBAYE, SOsrE O . A5 28 pr ey Beth OIS AR S8 [2]. wbIR
ki 5 (coronary angiography, CAG): ## CAG: LAD Tl 20%, "EECHNE: 728 jiE 3 (left
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circumflex branch, LCX). 57 R2lK(right coronary artery, RCAY LB A; =2 I8 O AUF LA 2 (throm-
bolysis in myocardial infarction, TIMI)i¥-43 3 LI, BIE TIMI tHii(CTFC) > 27 M, 3R kI M -
U ThRERERF[3]-[5]. CAG-CPT: KW CAMETDIRBIIEZECE > 90%87%);  JoH ARG I ST Beestig
SR AAE: CPT Ja /2 & shllk(Left Anterior Descending artery, LAD)VT 5 5% 7 N EE & 40%, $E~ P T
%Eﬁ;CﬁCﬁ~ﬁﬁ&,@mﬁ%w,%%%%ﬁm%ﬁio&%®MEEE%m@m%%%Mmmﬁ
EATEEREL, THERRE. NEEEL. AIRIFRALRE. T R RE R R B RIS, TPD_30%, SRS
=13 ﬁ HEECFE) 2.6 4)s TR H A NGRS IKE IEE, $embE)) S B S 35K 77 7 1 = sk
SRAPEGRIN, HERREEEMERPR(6]. 23 ffF MPL A&l 2. /2 u&*?%&@&ﬁﬁ,$&ﬂﬁ,ﬁﬁ¢
Bt. FEERKE. NEEBL AURPRAESEL. TRIREERBU A M. TID=1.0, #RehkE2E7]. N
JESAef MPL AN 3. ATEEREL. NEEILKE. NAERE. BURIFREREL. T AR S ok g sk i vy
&%, BRI, S@ashfimss R—8 foniuilEE2E3].

1.3. i2Hx

Sl 1A A BH ZE M TR 3 K795 (Ischemia with Non-Obstructive Coronary Arteries, INOCA). L& 28
OEIRERIE R RSB IILE DR + RSk . O LAD H B, AR 5% .
1.4. J&fr. BE

AENET T IUVEER. MANES) . BRI, RO . Z5iR YT 4ERIIACK 80 mg qd;
BEE RO HL 2 AL tids BFRARABYT 20 mg qn. BEVG: 097 A 1 AN HBEVS, RIRIERPEIR E ek, BEaE
BARRONER G, R X s #E 3 Ik & 1E .
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Figure 1. Nitroglycerin/resting radionuclide myocardial perfusion imaging
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1. §8: AL B, FREETKER. FEEPRB. BT B. T M REE KB
BEVEP BEAK, TPD=30%, SRS=134%; HJF CFi52.6%)

2. i&Eh: K DBRRED BRI RETE MK, SSS=14), RiBEThB:. FERERLER. FEE
B, ATRIREEIKE.. FPRREKBRFAH 2. TID=1.0

Figure 2. Stress/resting MPI
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1. 55 LSRR, FTEREKER. TEEPER. AiRREKE. TRRBEKER
EVETPERIL, TPD=30%, SRS=13%r; TE (F¥26%) ;
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M. TID=1.1

Figure 3. Cold pressor/resting MPI
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2. it
2.1. RG34

A 1A R o B2 WA 78 7 SR i 2R TR o SRR AR 5 TR ki 5 TE PH ZE VIR AZ s B4 3K MPI
SR R TR VBRI S 16 B 2 5 P B RB RS 1 BN S 5 R s CAG-CPT HERR-L /MBI 3 28,
PR UL 2E

oS S Y = R TN S AN R LR 6 S O D& VTN NS B 1INV A N B SRl A
H[8]-[12]; FBORFEFLAS IR . G, B - LB T M YCSE, A 5K A0
Bt W, Al B VRO SR 11].

2.2. BRBHARMEREEHESEH#HE

G, ARBESEEEARNLE . X IR =NERTU R 1 e IR SE, RO 7 B K
A

O ZFOUFEEER: MFE LIRS T B g S - MR H M AR B ERER T 0L
SRR, SRR BRI p A P 2R 3 BT AR [ S B s 3E Bl S I s A S 0 S PR > AR A, U]
P e T AU FE REBCIRES T RIUSC AR DhRERRERS , N e 2R it T DhRe A b S .

@ FEARBIKIER : FEHEERCANER M P IE MR AE AT > 50%) K1 2EA b, 3 — P WS B ERERES
I FR TR P AR AL B A I e kAR i e N R B, EORARBL O AN IS R A, BRI AL E A
TS Z T, RN 1A% 2R IOV X 3 R i AL L SR R AN A2

© HABLRIBER R : MO L5 A ERAL T VN e 5 Jo A o UM AR 14 52 28 AR B /e s A
BhNEAER FE, SR ERREE SRR M mR L DXCIOR RS HEXT B, SEBL T R RR - DhReRin” KB IRALE,
(]I 38 G 1 3 5 JCIE VAt Lo LSO T RE AR SRS BR o

=EBCA N, BEIR T ToRHZEVEN AR - AR TIPSR - I T RERRAS A% Lo BE AR TR
fiE, SCSEIL T MWL AE T8 2RO LT BER 42 Thi 78 o, 9 Uil e 25 O SO 2 Wi it 1 S T 5
M. IRARSEER, ZRSKRELS KRNI B, W EERIUG] . A B S I R
gia ot B AIRIR T LH.

3. REERE

I 3= 25 14 0 S8 (vasospastic angina, VSA) & INOCA 5 Z R A, A 4500 A3 25 500 = 25,
Ji 3 PR TC B TR0y v PR AR R R A, WS IRAZ[12] [13]. COVADIS (R 5 ik ML/ 4% 4 [ 75 18 BRiF 9%
)i 58 AL PO SO AR HE S bR, 2 B T E PR AN VSA/INOCA 2 Wi ebnifl, HAZOE K
AEI: O FA/ECHE AT SSRER; @ TREM REHRAE; @ FH O E WIS ; @ iF
SETEE R B K AR A T RERRAS [ 14]. 2020 4F EAPCI FLiH K 2022 4F A1 [F INOCA FLiRE5RE: X0 Sk
JERH ZE R e Bk A R, AT R AR T RE A VEAL, X UL ThRE MRS 5 L 2R, DR ML IA
J7[15].

X COVADIS &M O am U Tz iz Wikn i, ARGIEE T 2FE, AR ZEEBA R IR
VPR, TR WA 22 M OB R I TEE] + BRENEEA 15 E VTS SR, LA IR R AE Tt
Wor i, BEE MPL. BABEGEEEM UL H AR 5AIE G s, BT ek Eshisox 2y,
AL 2R IR A . B SIS, MRt BIERE. nTEER U

BRI Z R ONEE BB + dhikER + BRSO + WINEIREE — AP, scl 1 Hikk
BHZE M aE o0 s U AR B A Tk D0 s TESERUMA 2R HERR O AMIBEE R s BOMVEAG VAT RUR . KIE
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AN INOCA/VSA BEIRBEME 0 . $EFRYT « JT BT A Se B R A P B, A2 4
Ve ATRAEVE S WERRPE AT RS ABLIL A R Rk Lo i AR (2 o AT 510 B R A SR ARGE
FAAE ] I R BT TT SR BR A, 6 2 W f A R A5 18 5 PP S 8, Rk, ATk — 2B 0T R K BEA
i PRAE9C 5 BriE 12458 2 5 ek ok 9 SR HE AR IR 6 112 7 — Bebk s DAL VPO RS, W HLAE INOCA/VSA
aECEHT ARG, B E R 2RO SR K NEAIZ T R it T 78 AL IR TE S 22 K5 -

= BA
AR BTN T O ER SRR RS A EFE L5 [XZXY-LI-20210526-088]), #5704
G (/R FERES) HRSHEN . RSB BEATERE, FERELIGER R S A8 KR .
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