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[Abstract]  Objective To analyze the differences in computed tomography (CT) myocardial perfusion
parameters between type 2 diabetes mellitus (T2DM) patients and nondiabetic patients diagnosed with non-obstructive
coronary artery disease (CAD), using a one-stop cardiac CT scanning protocol that combines coronary CT angiography
(CCTA) with dynamic CT myocardial perfusion imaging (CT-MPI). In addition, we investigated the effect of T2DM on
coronary microcirculatory ischemia. Methods After balancing the baseline levels with propensity score matching, 92
T2DM patients (the T2DM group) and 92 nondiabetic patients (the nondiabetic group) with non-obstructive CAD were
enrolled eventually. The clinical characteristics and the CCTA and CT-MPI results of the two groups were compared. A
directed acyclic graph was used to analyze the causal relationships between the variables and to identify key confounding
factors. A multivariable regression model was established to evaluate the independent effect of T2DM on the occurrence
of coronary microcirculatory ischemia after adjusting for confounding factors. Results There were no statistically
significant differences between the T2DM group and the nondiabetic group in terms of age, sex, hypertension,
hyperlipidemia, smoking history, body mass index, chest symptoms, calcium score, CAD-reporting and data system
(CAD-RADS) score, and radiation dose. In the T2DM group, the mean values of myocardial blood flow (MBF) were
significantly reduced both globally and in all myocardial segments (basal, mid, and apical segments) compared to those of
the nondiabetic group (P<0.05). Furthermore, the incidence of coronary microcirculatory ischemia in the T2DM group
was significantly higher than that in the nondiabetic group (21.7% [20/92] vs. 5.4% [5/92], P=0.01). Multivariable logistic
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regression analysis showed that T2DM was an important independent risk factor for coronary microcirculatory ischemia

(odds ratio=5.095, 95% confidence interval: 1.753-14.805). Conclusion According to our assessment with a one-stop

cardiac CT scanning protocol combining CCTA and dynamic CT-MPI, patients with non-obstructive CAD and T2DM

have reduced global MBF, which makes them more prone to coronary microcirculatory ischemia. Furthermore, T2DM is

independently associated with coronary microcirculatory ischemia.
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Patients undergoing CCTA +
dynamic CT-MPI (n=958)

Exclusion criteria:

a. History of revascularization and
myocardial infarct (n=388)

b. Diagnosed as obstructive coronary
artery disease (1=306)

c. Cardiomyopathy (n=12)

d. Severely impaired CT image quality

due to motion or breathing (n=15)
e. Rule out TIDM patients (n=23)

T2DM patients (n=103)
and patients without
diabetes patients (n=111)

Propensity score matching

| T2DM patients (n=92) | | Patients without diabetes (Vl:92)|

B 1 AR ABRNRER
Fig 1 Flow chart of the study population enrolled
CCTA: coronary computed tomography angiography; CT-MPI: computed
tomography myocardial perfusion imaging; TIDM: type 1 diabetes mellitus;
T2DM: type 2 diabetes mellitus.
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Table 1 Comparison of baseline characteristics between the two groups of patients before and after propensity score matching

Before PSM After PSM
Characteristic
Nondiabetic patients (n=111) T2DM patients (n=103) P Nondiabetic patients (n=92) T2DM patients (1=92) P

Agelyr." 58.00 (50.00-66.00) 64.00 (57.00-73.00) <0.001 61.00 (54.00-67.25) 63.00 (55.75-70.00)  0.076
Male/case (%) 75 (67.6) 61 (59.2) 0.205 61 (66.3) 54 (58.7) 0.361
Hypertension/case (%) 62 (55.9) 59 (57.3) 0.833 54 (58.7) 52 (56.5) 0.881
Hyperlipidemia/case (%) 30 (27.0) 37 (35.9) 0.161 26 (28.3) 33 (35.9) 0.343
Smoking/case (%) 31(27.9) 22 (21.4) 0.266 25(27.2) 19 (20.7) 0.388
BMI/(kg/m?)" 23.88 (21.89-26.12) 24.22 (21.72-27.06) 0.403 23.88 (21.85-26.06) 2422 (21.76-27.08)  0.487
Palpitations/case (%) 9(8.1) 12 (11.7) 0.611 11 (12.0) 5(5.4) 0.191
Angina/case (%) 25 (22.5) 27 (26.2) 0.529 18 (19.6) 24 (26.1) 0.380
CACS 0.00 (0.00-7.20) 0.00 (0.00-20.00) 0.077 0.00 (0.00-9.95) 0.00 (0.00-23.25)  0.101
CAD-RADS category 0.002 0.820

0 72 (64.9) 56 (54.4) 58 (63.0) 56 (60.9)

1 2(1.8) 15 (14.6) 2(2.2) 4(4.4)

2 37(33.3) 32 (31.1) 32 (34.8) 32 (34.8)
Radiation dose/mSV" 7.38 (5.46-9.79) 7.22 (5.28-10.18) 0.902 7.23 (5.41-9.63) 7.65 (5.42-10.18) 0.510

T2DM: type 2 diabetes mellitus; BMI: body mass index; CACS: coronary artery calcium scoring; CAD-RADS: coronary artery disease-reporting and data
system. " Median (Q1-Q3).
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Table2 Comparison of CT myocardial perfusion parameters between T2DM patients and nondiabetic patients

Parameter Nondiabetic patients (1=92) T2DM patients (1=92) P Corrected P
Basel segment*
MBF/(mL/[min-100 mL]) 162.14 (140.99-183.18) 142.41 (125.61-164.65) <0.001 0.005
MBV/(mL/100 mL) 17.54 (15.69-18.83) 16.77 (14.82-18.45) 0.100 1.000
PCBV/(mL/100 mL) 10.43 (8.80-12.42) 9.82 (7.53-11.41) 0.031 0.492
TTP/s 10.30 (9.54-11.23) 11.07 (10.01-12.29) 0.001 0.022
Mid-ventricular segment”
MBF/(mL/[min-100 mL]) 177.23 (152.94-201.75) 158.33 (136.33-174.08) <0.001 0.001
MBV/(mL/100 mL) 19.13 (17.20-20.39) 18.01 (16.44-19.68) 0.031 0.500
PCBV/(mL/100 mL) 11.77 (9.35-13.52) 10.42 (8.70-11.93) 0.030 0.480
TTP/s 10.07 (9.46-10.97) 10.88 (9.86-12.08) 0.001 0.021
Apical segment”
MBF/(mL/[min-100 mL]) 171.72 (150.60-197.22) 156.35 (130.88-172.06) <0.001 0.003
MBV/(mL/100 mL) 19.06 (16.80-20.20) 17.66 (16.03-19.43) 0.036 0.570
PCBV/(mL/100 mL) 10.89 (9.11-12.77) 10.09 (8.04-11.92) 0.025 0.405
TTP/s 10.15 (9.55-11.00) 11.07 (9.93-12.35) 0.001 0.012
Globel’
MBF/(mL/[min-100 mL]) 171.04 (149.77-195.03) 153.84 (133.44-172.29) <0.001 0.002
MBV/(mL/100 mL) 18.45 (16.53-19.96) 17.50 (15.93-19.07) 0.042 0.666
PCBV/(mL/100 mL) 11.21 (9.00-13.00) 10.13 (8.03-11.53) 0.008 0.134
TTP/s 10.16 (9.55-11.04) 10.98 (9.89-12.25) 0.001 0.020
Coronary microcirculatory ischemia/case (%) 5(5.4) 20 (21.7) 0.001

T2DM: type 2 diabetes mellitus; MBF: myocardial blood flow; MBV: myocardial blood volume; PCBV: perfused capillary blood volume; TTP: time to peak.

Given the 17 segment model of the left ventricle, the quantitative parameters presented are the mean values derived from the analysis of the basal (segments 1-

6), mid-ventricular (segments 7-12), and apical (segments 13-16) segments. Coronary microcirculation ischemia is identified when the mean MBF is found to

be less than or equal to 100 mL/(min-100 mL) in at least one myocardial segment in patients with non-obstructive CAD. " Median (Q1-Q3).

2 #EEHE
Fig 2 Representative cases of nondiabetic patients and T2DM patients

LAD: left anterior descending artery; LCx: left circumflex artery; RCA: right coronary artery; the other abbreviations are explained in the note to Tab. 2. Case 1: A 52-

year-old nondiabetic female patient presenting with chest pain of undetermined cause. A,-C,, curved planar reconstruction from CCTA shows no significant coronary

artery stenosis; D,-G,, dynamic CT-MPI shows MBF ranging from approximately 157 to 280 mL/(min-100 mL), which is within the normal range. Case 2: A 66-year-old

diabetic female patient presenting with chest pain of undetermined cause. A,-C,, CPR from CCTA shows no significant coronary artery stenosis; D,-G,, dynamic CT-MPI

shows diffusely decreased MBF, ranging from approximately 65 to 99 mL/(min-100 mL), indicating the presence of coronary microcirculation ischemia.
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3 ELEBRARXRZNARLIRE
Fig 3 A directed acyclic graph of the causal relationships between
variables
BMI: body mass index; T2DM: type 2 diabetes mellitus. The exposure is

diabetes and the outcome is microvascular ischemia.
Wi2H (21.7% vs. 5.4%, P=0.001) (F£2),
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Table 3 Multivariate logistic regression analysis of microcirculatory

ischemia in coronary arteries of patients with non-obstructive

CAD
Multivariable analysis
Variable
Odds ratio 95% CI P

T2DM 5.095 1.753-14.805 0.003
Age 1.013 0.972-1.056 0.537
Sex 1.862 0.673-5.150 0.231
Hypertension 1.513 0.557-4.105 0.417
Hyperlipidemia 0.333 0.105-1.054 0.062
Smoking 1.218 0.347-4.279 0.758
BMI 1.075 0.944-1.224 0.276

CAD: coronary artery disease; CI: confidence interval; T2DM: type 2
diabetes mellitus; BMI: body mass index.

3 ThHe

AR 22 P B R DR A1 SRy S AR B bk
0 GBI 2R, i AL A Bz D BRERI/ R Z 4,

MR AMNBSEIR SR S SE KN A RS, B AR PHIE
PECAD, T Jik I o 18 ik ok Ao Rl A AT e 2 A4 2
AR R, R ZECMD AT A 3l ks 1 A 16 i TIE
PE ARG AL O WECT “— 2= A R I, JEBHZE
PECADIIT2DM 75 O JIL I U7 T VE ARG, S IR0
PRI A K A R W TR IR R . X SRR
XFCMD & JEAT TE 25200

P TSR LA A B AR /N (B2 <500 pm), 1248
L4 3 5 0 vk ] A LA 45 420 BRAET S R A
PERG AR 7 vk, AT ik 225 4 T 22 B BEH R TAG 6 ik
ARG B, B2 8 =0 Z —HIEF ZEVECAD &
Al BEAETE UM DI RE RS TEIRR ARSI 75 i, 1
HLF & #1494 (positron emission tomography, PET) #1A
h CMD AR 4 b e, & BRI i Ak e K MBER I
O W % 4 (myocardial perfusion reserve, MPR), 1]
VERG A AR SR XY 5 SO MRS AR 1845 (cardiac
magnetic resonance, CMR) 82 FH A9 TC B 7y =01
SR, X677 1k AR RE DAk O WL I AR e Bk G400 B0 D e,
R T HERR BHLZE P B Bk FEAE AL, I HAG A i<, &
A M E TR, BRI AR DR 26 e IR R Btk 1T
HRIH

ASBIF 5 2R FH AT () g Ak e D ik 751 2 0 2 BE <7 1Y
CT“—uh=U" =, WA B T2 DM E FE A Z LWL 24
T B SRR WU TE AR, TESE TR BRI B AR X T
SO WIRETE RS DAY ZENE ; HAh, AT SEARYE RO
A FIMBELL100 mL/(min-100 mL) A i SHE AR iC AR 2 ik
I, P38 AT 22 R ZR I RAR Y, R AEAL IE T 2 AR R
HITE BT, T2DMATIIR S 3 K A IR A e i ) 5
Wi [H 28 ; CCTAMK A& CT-MPIRERS £ 5 PN T i 16 L2 0
WU, ELIZ 7 iAEm A . 2805 52 1, X0l PR £ 3
AR A R R

ABIFFE SR FRAE - W ST REAS S 450/0N, ] BE A7 7 B8 fiv
187, T i — S FF R RTME TR 2 OB LAY KA 5 R
SISO D RERE S 1 AR UEPETHEAT LU CT i
AR PRI B ZEVE CAD S P B AT 75 0t — 4
Bk

£ BFTR, CCTAMK S B4 CT-MPIAY L “— 3 57
P4 7, Al B ZEPECAD M T2D MR 3 6 Dk AT #R e 1t
KA TARRE IR 3, B T2DM 5 5 Ik GU0E P B i
TSFARSG o AR AT A RO R B IA L AR BEL
SEE DK 4 R0 B B A, 6 B 12 W O 8 5 B X B
PRI B AT MRS, DT S0 i iffL, FEIRMACE &
Lk



1376 PO 7 (B 2R o 55%

* * * [9] BUDOFF M J, KINNINGER A, GRANSAR H, et al. When does a calcium

VEBRERAE A A SOH D BUR WS . R AT score equate to secondary prevention? Insights From the multinational
GRS NN T~ N PRIED

%Wk BRAIE . AT AR RS SR, SR AT R IE SR B L B 4 CONFIRM registry. JACC Cardiovasc Imaging, 2023, 16(9): 1181-1189.

BT JHRERFST . BIFTEO s B SR E A AT Ak, B B 6 5T dot: 10.1016/j jemg.2023.03.008.

TS RIA, T {755 22 2 ORI Ve U, 28 BRAR f1 390 SO L [10] HAASE R, SCHLATTMANN P, GUERET P, et al. Diagnosis of

SBARI, BFFEvk BESE O H AT B SRAL TSR B ST S g obstructive coronary artery disease using computed tomography

HWEE. Prafis Cam Bl SRS AT, BAPKZ R R A angiography in patients with stable chest pain depending on clinical

U= N =1t Tl = A Ay > ==

ATRASERS, IR TR P 615 probability and in clinically important subgroups: meta-analysis of

Author Contribution XIONG Yijia is responsible for conceptualization, individual patient data. BMJ, 2019, 365: 11945, doi: 10.1136/bmj.11945.

data curation, formal analysis, investigation, software, validation, [11] LIY,YU M, DAIX, ef al. Detection of hemodynamically significant

Y Yy sig
visualization, and writing--original draft. ZHU Wangshu is responsible for
coronary stenosis: CT myocardial perfusion versus machine learning CT
conceptualization, data curation, formal analysis, investigation,
fractional flow reserve. Radiology, 2019, 293(2): 305-314. doi: 10.1148/
methodology, software, validation, and visualization. LING Runjianya is
. . Lo L. . radiol.2019190098.

responsible for investigation and software. MA Jian is responsible for

funding acquisition and resources. LI Yuehua is responsible for [12] GRANDHI G R, BATLLE ] C, MAROULES C D, et al. Combined stress

conceptualization, funding acquisition, methodology, project myocardial CT perfusion and coronary CT angiography as a feasible

administration, resources, supervision, and writing--review and editing. All strategy among patients presenting with acute chest pain to the

authors consented to the submission of the article to the Journal. All authors emergency department. ] Cardiovasc Comput Tomogr, 2021, 15(2): 129-

approved the final version to be published and agreed to take responsibility 136. doi: 10.1016/j.jcct.2020.06.195.

for all aspects of the work. [13] ELSAYED N A, ALEPPO G, ARODA V R, et al. 2. Classification and

y 3 SRR 3%

FIREIRIR A & 75 WA AE R 15 th o8 diagnosis of diabetes: standards of care in diabetes-2023. Diabetes Care,

Declaration of Conflicting Interests All authors declare no competing 2023, 46(Suppl 1): $19-540. doi: 10.2337/dc23-5002.

interests.

[14] CERQUEIRA M D, WEISSMAN N J, DILSIZIAN V, et al. Standardized
5 % x W myocardial segmentation and nomenclature for tomographic imaging of
the heart. A statement for healthcare professionals from the Cardiac

[1] KHUNTIK, CHUDASAMA Y V, GREGG E W, et al. Diabetes and Imaging Committee of the Council on Clinical Cardiology of the
multiple long-term conditions: a review of our current global health American Heart Association. Circulation, 2002, 105(4): 539-542. doi: 10.
challenge. Diabetes Care, 2023, 46(12): 2092-2101. doi: 10.2337/dci23- 1161/hc0402.102975.

0035. [15] CURY R C, LEIPSIC J, ABBARA S, et al. CAD-RADS "™ 2.0-2022

(2] AHMADE, LIM S, LAMPTEY R, et al. Type 2 diabetes. Lancet, 2022, ) )

coronary artery disease-reporting and data system: an Expert Consensus
400(10365): 1803-1820. doi: 10.1016/S0140-6736(22)01655-5. . .
Document of the Society of Cardiovascular Computed Tomography

[3] BOLATAI A, HE Y, WU N. Vascular endothelial growth factor and its

(SCCT), the American College of Cardiology (ACC), the American
receptors regulation in gestational diabetes mellitus and eclampsia. J

College of Radiology (ACR), and the North America Society of
Transl Med, 2022, 20(1): 400. doi: 10.1186/s12967-022-03603-4.

Cardiovascular Imaging (NASCI). J Cardiovasc Comput Tomogr, 2022,

[4] CHENS,SHEN Y, LIU Y H, et al. Impact of glycemic control on the

16(6): 536-557. doi: 10.1016/j.jcct.2022.07.002.
association of endothelial dysfunction and coronary artery disease in
[16] JIA G, BAI H, MATHER B, et al. Diabetic vasculopathy: molecular
patients with type 2 diabetes mellitus. Cardiovasc Diabetol, 2021, 20(1):
mechanisms and clinical insights. Int ] Mol Sci, 2024, 25(2): 804. doi: 10.
64. doi: 10.1186/512933-021-01257-y.
3390/ijms25020804.
[5] ZHAOF, SATYANARAYANA G, ZHANG Z, et al. Endothelial
) ) ) ) [17] ERDOGAN D, YUCEL H, UYSAL B A, et al. Effects of prediabetes and
autophagy in coronary microvascular dysfunction and cardiovascular
disease, Cells, 2022, 11(13): 2081. doi: 10.3390/cells1 1132081 diabetes on left ventricular and coronary microvascular functions.

[6] LIUY,ZHONG C, CHEN S, ef al. Circulating exosomal miR-16-2-3p is Metabolism, 2013, 62(8): 1123-1130. doi: 10.1016/j.metabol.2013.02.011.
associated with coronary microvascular dysfunction in diabetes through [18] SOROP O, Van De WOUW J, CHANDLER S, et al. Experimental animal
regulating the fatty acid degradation of endothelial cells. Cardiovasc models of coronary microvascular dysfunction. Cardiovasc Res, 2020,
Diabetol, 2024, 23(1): 60. doi: 10.1186/512933-024-02142-0. 116(4): 756-770. doi: 10.1093/cvr/cvaa002.

[7] ELGENDYI1Y,YA'QOUBL, CHENKH, et al. Coronary microvascular [19] BAIREY M C, PEPINE C J, SHIMOKAWA H, et al. Treatment of
dysfunction in patients with non-obstructive coronary arteries: current coronary microvascular dysfunction. Cardiovasc Res, 2020, 116(4): 856-
gaps and future directions. Drugs, 2022, 82(3): 241-250. doi: 10.1007/ 870. doi: 10.1093/cvr/cvaa006.
$40265-021-01667-y. [20] BENENATI S, CAMPO G, SEITUN S, et al. Ischemia with non-

[8] DODD ] D, LEIPSIC J A. Evolving developments in cardiac CT.

Radiology, 2023, 307(3): €222827. doi: 10.1148/radiol.222827.

obstructive coronary artery (INOCA): non-invasive versus invasive

techniques for diagnosis and the role of #FullPhysiology. Eur J Intern


https://doi.org/10.2337/dci23-0035
https://doi.org/10.2337/dci23-0035
https://doi.org/10.2337/dci23-0035
https://doi.org/10.2337/dci23-0035
https://doi.org/10.1016/S0140-6736(22)01655-5
https://doi.org/10.1016/S0140-6736(22)01655-5
https://doi.org/10.1016/S0140-6736(22)01655-5
https://doi.org/10.1016/S0140-6736(22)01655-5
https://doi.org/10.1016/S0140-6736(22)01655-5
https://doi.org/10.1016/S0140-6736(22)01655-5
https://doi.org/10.1186/s12967-022-03603-4
https://doi.org/10.1186/s12967-022-03603-4
https://doi.org/10.1186/s12967-022-03603-4
https://doi.org/10.1186/s12967-022-03603-4
https://doi.org/10.1186/s12967-022-03603-4
https://doi.org/10.1186/s12967-022-03603-4
https://doi.org/10.1186/s12967-022-03603-4
https://doi.org/10.1186/s12967-022-03603-4
https://doi.org/10.1186/s12967-022-03603-4
https://doi.org/10.1186/s12933-021-01257-y
https://doi.org/10.1186/s12933-021-01257-y
https://doi.org/10.1186/s12933-021-01257-y
https://doi.org/10.1186/s12933-021-01257-y
https://doi.org/10.1186/s12933-021-01257-y
https://doi.org/10.1186/s12933-021-01257-y
https://doi.org/10.1186/s12933-021-01257-y
https://doi.org/10.1186/s12933-021-01257-y
https://doi.org/10.3390/cells11132081
https://doi.org/10.3390/cells11132081
https://doi.org/10.1186/s12933-024-02142-0
https://doi.org/10.1186/s12933-024-02142-0
https://doi.org/10.1186/s12933-024-02142-0
https://doi.org/10.1186/s12933-024-02142-0
https://doi.org/10.1186/s12933-024-02142-0
https://doi.org/10.1186/s12933-024-02142-0
https://doi.org/10.1186/s12933-024-02142-0
https://doi.org/10.1186/s12933-024-02142-0
https://doi.org/10.1186/s12933-024-02142-0
https://doi.org/10.1007/s40265-021-01667-y
https://doi.org/10.1007/s40265-021-01667-y
https://doi.org/10.1007/s40265-021-01667-y
https://doi.org/10.1007/s40265-021-01667-y
https://doi.org/10.1007/s40265-021-01667-y
https://doi.org/10.1007/s40265-021-01667-y
https://doi.org/10.1007/s40265-021-01667-y
https://doi.org/10.1007/s40265-021-01667-y
https://doi.org/10.1007/s40265-021-01667-y
https://doi.org/10.1148/radiol.222827
https://doi.org/10.1148/radiol.222827
https://doi.org/10.1016/j.jcmg.2023.03.008
https://doi.org/10.1016/j.jcmg.2023.03.008
https://doi.org/10.1136/bmj.l1945
https://doi.org/10.1136/bmj.l1945
https://doi.org/10.1148/radiol.2019190098
https://doi.org/10.1148/radiol.2019190098
https://doi.org/10.1148/radiol.2019190098
https://doi.org/10.1016/j.jcct.2020.06.195
https://doi.org/10.1016/j.jcct.2020.06.195
https://doi.org/10.2337/dc23-S002
https://doi.org/10.2337/dc23-S002
https://doi.org/10.2337/dc23-S002
https://doi.org/10.2337/dc23-S002
https://doi.org/10.1161/hc0402.102975
https://doi.org/10.1161/hc0402.102975
https://doi.org/10.1161/hc0402.102975
https://doi.org/10.1016/j.jcct.2022.07.002
https://doi.org/10.1016/j.jcct.2022.07.002
https://doi.org/10.3390/ijms25020804
https://doi.org/10.3390/ijms25020804
https://doi.org/10.3390/ijms25020804
https://doi.org/10.1016/j.metabol.2013.02.011
https://doi.org/10.1016/j.metabol.2013.02.011
https://doi.org/10.1093/cvr/cvaa002
https://doi.org/10.1093/cvr/cvaa002
https://doi.org/10.1093/cvr/cvaa006
https://doi.org/10.1093/cvr/cvaa006
https://doi.org/10.1016/j.ejim.2024.07.017

%5 6 3] BB — 3 A <l O IECT T R AR 2 R FR S8 B el IR 3 Bk S A sk i 1377

Med, 2024, 127: 15-24. doi: 10.1016/j.¢jim.2024.07.017.

[21] KUNADIAN V, CHIEFFO A, CAMICI P G, et al. An EAPCI expert
consensus document on ischaemia with non-obstructive coronary arteries
in Collaboration with European Society of Cardiology Working Group on
Coronary Pathophysiology & Microcirculation Endorsed by Coronary
Vasomotor Disorders International Study Group. Eur Heart J, 2020,
41(37): 3504-3520. doi: 10.1093/eurheartj/ehaa503.

[22] SCHINDLER T H, DILSIZIAN V. Coronary microvascular dysfunction:
clinical considerations and noninvasive diagnosis. JACC Cardiovasc
Imaging, 2020, 13(1 Pt 1): 140-155. doi: 10.1016/j.jcmg.2018.11.036.

[23] ONG P, SAFDAR B, SEITZ A, et al. Diagnosis of coronary microvascular
dysfunction in the clinic. Cardiovasc Res, 2020, 116(4): 841-855. doi: 10.
1093/cvr/cvz339.

[24] DELBM, MONTONE R A, CAMILLI M, et al. Coronary microvascular

dysfunction across the spectrum of cardiovascular diseases: JACC State-

x

fiE &

of-the-Art Review. ] Am Coll Cardiol, 2021, 78(13): 1352-1371. doi: 10.
1016/j.jacc.2021.07.042.

[25] WANG J, YANG Z G, GUO Y K, et al. Incremental effect of coronary
obstruction on myocardial microvascular dysfunction in type 2 diabetes
mellitus patients evaluated by first-pass perfusion CMR study. Cardiovasc
Diabetol, 2023, 22(1): 154. doi: 10.1186/s12933-023-01873-w.

(2024 - 08 — 201, 2024 — 10 - 26f& 1)
Sl A A

FEHORBL A SCfft AR AR AL 5228 4 — e e A A
BY NG 4.0E BRI A BMY (CC BY-NC 4.0), BEAN(E B35 1A

https://creativecommons.org/licenses/by/4.0/
OPEN ACCESS This article is licensed for use under Creative Commons
Attribution-NonCommercial 4.0 International license (CC BY-NC 4.0). For more

information, visit https://creativecommons.org/licenses/by/4.0/.

© 2024 PUJIR2F 2441 (B 2A R DSt

Editorial Office of Journal of Sichuan University (Medical Sciences)

BE =

(PRl (B 270D YOS CHE P BERF R A2 ) Rt O AR 4 L TR R S PEBR 2558 R T, L

B B2 OGBSO F o F2 2B XE G o IS 1= 28 DA TAR BTN B L i 45 BR 25 e A D A=

i, AT LRKER, LI
*‘E’EEO

20214F

WIRMIRE . BEEHE . PEN R EL S WE . IR SRR I 5

BRI, ARG SRR T T I BOR R EFR S, I E L FRH I P55 BRI 2% HRZ 1)
HE PP U P B RO SR P v PR e O T A AR L e ] e e e S
LURIR qﬂlﬁ%ﬁcﬁ&ﬂﬁﬁﬁ%% PRE B R S0 5 51 S8 (CSTPCD) | [R5 SCHi A (CSCD) (1%
OB L bt R 2E AR AR b SR I T H RN ) L b 2 R T I 4 SCROHE R (CNKDD) L EECE 22K 5])
(IM/MEDLINE)\?%[’EIQZ%E 4 3CHE EPubMed Central(PMC) | 36 E EBSCO2: AR B 12 . 36 [ (A 27 309 )
(BA) ., & (b2t Y(CA) | 17 22 (G 55 | SO 2 )(Scopus) . H ARBRE R AR AW B (ST R R 58
158

JUR T E R E AR ER A RR RS
Sk, iR e & 2 . WA B AR !

AL AT PIAE: https://ykxb.scu.edu.cn

Motk DU 4SS T N RS % = BE17'5 (DU R (R i) ) 4 s

MR 2 A%: 610041

156 2 HLE: (028)85501320, (028)85500106

E-mail: scuxbyxb@scu.edu.cn

G S AB R 9L _ERHITRE B 58 B SR R sl B AT QBT IE . S TSR AY

U2 R (BE2AAR) ) SR


https://doi.org/10.1016/j.ejim.2024.07.017
https://doi.org/10.1016/j.ejim.2024.07.017
https://doi.org/10.1093/eurheartj/ehaa503
https://doi.org/10.1093/eurheartj/ehaa503
https://doi.org/10.1016/j.jcmg.2018.11.036
https://doi.org/10.1093/cvr/cvz339
https://doi.org/10.1093/cvr/cvz339
https://doi.org/10.1093/cvr/cvz339
https://doi.org/10.1016/j.jacc.2021.07.042
https://doi.org/10.1016/j.jacc.2021.07.042
https://doi.org/10.1016/j.jacc.2021.07.042
https://doi.org/10.1186/s12933-023-01873-w
https://doi.org/10.1186/s12933-023-01873-w
https://doi.org/10.1186/s12933-023-01873-w
https://doi.org/10.1186/s12933-023-01873-w
https://doi.org/10.1186/s12933-023-01873-w
https://doi.org/10.1186/s12933-023-01873-w
https://doi.org/10.1186/s12933-023-01873-w
https://doi.org/10.1186/s12933-023-01873-w
https://doi.org/10.1186/s12933-023-01873-w
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://ykxb.scu.edu.cn

	1 资料与方法
	1.1 研究对象
	1.2 “一站式”扫描方法
	1.3 图像处理及分析
	1.4 统计学方法

	2 结果
	2.1 基线特征
	2.2 非阻塞性CAD患者CT心肌灌注参数的组间差异
	2.3 冠脉微循环缺血影响因素多因素分析

	3 讨论
	参考文献

