
Background

• Around 40% of patients that undergo coronary angiography for 
stable angina have no evidence of obstructive coronary artery 
disease (NOCAD)

• Angina without evidence of ischemia on prior stress testing (ANOCA) 
and with evidence of ischemia on stress imaging (INOCA) are the 
most common NOCAD conditions

• Ischemia is associated with adverse structural remodeling in the 
heart, presenting as abnormalities in cardiac architecture, size, and 
function

• Cardiac magnetic resonance imaging (CMRI) is the gold standard for 
visualizing cardiac structure, and is critical for evaluating the 
relatively unstudied remodeling differences between ANOCA and 
INOCA patients 

Methods
• Prospective cohort study of NOCAD patients (<50% stenosis of 

epicardial arteries) with a history of a CMRI

• Patients categorized based on prior stress test results (ANOCA 
v. INOCA)

• Patients’ clinical characteristics, self-reported angina, and 
coronary functional angiography-confirmed CMD diagnosis 
were also assessed

Purpose
To explore differences in CMRI measures of cardiac structure between 

patients with angina with no obstructive coronary artery disease 
(ANOCA) and with ischemia with no obstructive coronary artery 

disease (INOCA)

Conclusions

• Both ANOCA and INOCA patients had significant alterations to their 
cardiac structure, which emphasizes the importance of approaching 
these patients with similar clinical treatment and testing plans

• ECV and LGE, established CMRI indicators of ischemia, were not 
elevated in INOCA patients, demonstrating a need for further studies 
of CMRI characteristics of INOCA patients

• The increases to LVEDVI, LVESVI, and LVCO experienced by ANOCA 
patients are suggestive of early-stage heart failure, warranting further 
investigation

• Future studies should explore the relationship between epicardial 
spasm and its contribution to adverse cardiac remodeling
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Results

• ANOCA was significantly  associated with a higher LVEDVI (p=0.035), LVESVI (p=0.044), and 
LVCO  (p=0.025)

• IN OCA patients displayed elevated global native T1 (p=0.012) levels compared to ANO CA 
patients 

• Non-signi ficant, yet notable results include more severe LV long-axis st rain (p=0.076), 

increased GPWT (p=0.193), and decreased MPRI in INOCA patients (p=0.151)

CMRI Imaging 
Figure 1: CMRI Visualization of Native T1 and Extracellular Volume (ECV)

• The mean ages of the AN OCA and INOCA patients are 57.3 ±11.3 and 59.4±12.6 years, 
respect ively, and INOCA pat ients are more proport ionately  female (p=0.04)

• ANOCA patients had a lower median SAQ-7 score (38.5, p=0.018), consistent with more severe 
angina, and higher proport ion of epicardial spasm (30%, p=0.037) than IN OCA patients

1=Lower s core i ndicates  advers e condi ti on; 2=Hig her score indi cates  adverse condition
C CS Cl as s  indi cates Canadian C ardiovas cular Society  angi na class ;  SAQ7, Seattl e Angi na Ques tionnaire; PSS, Perceived Stress  S cale; DASI , D uk e Acti vity 

Status  Index ; U SC D SOB,  U nivers ity of  C alifornia, San Di eg o Shortness  of  Breath Ques ti onnaire. Proportion data was  compared v ia chi-s quare,  dis played as  
N, %. Means  were compared via t -test and dis play ed as  the g roup mean, s tandard dev iati on (SD ) . Non -normal ly di stributed data was compared vi a W ilcoxon-

rank sum  tes t, represented as median ( interquartile rang e, I QR ).  

LV indicates left ventricle; Global ECV, global extracellular volume; LGE present, late gadolinium enhancement present
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