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Abstract

Myocardial infarction with non-obstructive coronary arteries (MINOCA) poses a diagnostic dilemma.
Identifying the underlying etiology is essential to ensuring appropriate management. Cardiac magnetic
resonance (CMR) is a valuable tool that can aid clinicians for that purpose. Coeliac disease (CD) is
characterized by hypercoagulability and a thrombotic state and represents an exceptional cause of MINOCA.
We report the case of a 28-year-old woman who presented with chest pain. The diagnosis of non-ST-
elevation MI was obtained based on ECG abnormalities and elevated troponin levels. Coronary angiography
was normal. CMR showed late gadolinium enhancement in the lateral left ventricular wall, confirming the
diagnosis of MINOCA. A duodenal biopsy allowed the diagnosis of CD. Anticoagulation and a gluten-free
diet proved beneficial, with a good outcome after a five-year follow-up. This case highlights the essential
role of CMR in MINOCA investigations and the importance of thorough etiological assessment in young
patients with no cardiovascular risk factors.
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Introduction

Myocardial infarction with non-obstructive coronary arteries (MINOCA) is a challenging entity whose
prevalence recently rose due to the systematic use of angiography following acute coronary syndrome [1].
Recent improvements in intracoronary imaging, such as optical coherence tomography and intravascular
ultrasound, allowed for a better understanding of this pathology [2]. Cardiac magnetic resonance imaging
(CMR) is a valuable, non-invasive diagnostic tool that plays a pivotal role in the diagnostic workup of
MINOCA [3].

In this paper, we report the case of a 28-year-old woman who presented with non-ST-elevation acute
myocardial infarction (MI), in whom CMR proved essential in the diagnosis of MINOCA and led us to the
correct etiology through specific investigations.

Case Presentation

A 28-year-old woman with a history of multiple spontaneous abortions and chronic abdominal discomfort,
and no cardiovascular risk factors presented three days after an episode of moderate-intensity chest pain
and dizziness. She had no history of drug abuse, such as cocaine and amphetamines. She was admitted to the
cardiology department. Initial physical examination was normal, but the patient was underweight with a
body mass index of 18 kg/m?. An electrocardiogram at admission found ST depression in inferior leads,
slight ST elevation in lateral leads, and Q waves in V4-V5-V6 leads. Standard lab tests were normal, but
there was moderate troponin elevation, confirming the diagnosis of non-ST-elevation MI. A transthoracic
echocardiogram showed mild global hypokinesia with regional strain anomalies in the lateral wall. The
ejection fraction was calculated at 54%. Coronary angiography was normal, confirming the diagnosis of
MINOCA (Figure 7).
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FIGURE 1: A coronary angiogram of our patient shows normal coronary
arteries. A: left anterior oblique view of the right coronary artery and its
branches; B: right anterior oblique view of the left coronary artery and
its branches

CMR showed a lateral infarction with a near-transmural late gadolinium enhancement distribution

(Figure 2). A malabsorption syndrome was suspected because of the low body weight. Blood tests revealed a
protein C and protein S deficiency. Tissue transglutaminase antibodies were positive, and a duodenal biopsy
confirmed the diagnosis of coeliac disease (CD). Lifetime anticoagulation (oral acenocoumarol with INR
control) and a gluten-free diet were started. After a five-year follow-up, the patient is well with no
symptomatic recurrence, but she refused control imaging examinations.
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FIGURE 2: CMR of our patient, late gadolinium enhancement sequence,
long axis (A), median short axis (B), and apical short axis (C) views

showing near transmural LGE at the medial and apical segments of the
left ventricle’s inferolateral wall (orange arrows).

LV: left ventricle; RV: right ventricle.

Discussion

MINOCA cases account for 5% to 15% of acute MI [4]. According to the 2020 European Society of Cardiology
Guidelines for the Management of Non-ST-Elevation MI, the diagnosis of MINOCA is made in patients with
acute MI fulfilling the following criteria [3]: 1) Acute MI (according to the Fourth Universal Definition of
Myocardial Infarction); 2) Non-obstructive coronary arteries on angiography (no stenosis > 50%); 3) No
specific alternate diagnosis for the clinical presentation.

This definition excludes myocarditis and Takotsubo syndrome from the final diagnosis of MINOCA. Both the
ESC and the American Heart Association have recognized the central role of CMR as the gold standard exam
in the positive and differential diagnosis of patients with MINOCA. In particular, the 2020 ESC guidelines
recommend CMR in all MINOCA cases with no obvious underlying cause (Class IB). CMR provides diagnosis
through tissue characterization by showing a subendocardial ischemic late gadolinium enhancement (LGE)
pattern in the LGE sequences that can be optimized using novel LGE 3D sequences [5]. CMR also eliminates
differential diagnoses, notably myocarditis, Takotsubo syndrome, and other cardiomyopathies. After
reviewing angiography findings, specific ischaemic diagnoses should be investigated, such as coronary artery
spasm (15.5%), thrombophilia (14%) with coronary emboli, thrombi, or microvascular disease. For this
purpose, intracoronary imaging and functional testing are essential [6]. Even after all these investigations,
the etiology remains unknown in 8%-25% of patients.

The underlying etiology of each patient must be precisely determined, as many causes benefit from specific
treatments. In situ thrombus formation, then, lysis may be a potential mechanism, resulting in a normal
coronary angiography. According to a recent review, about 14% of patients with MINOCA may have an
abnormality detected on thrombophilia screening [7].

Our patient had thrombophilia, which is evident from her history of repeated spontaneous abortions, and we
were able to relate her MINOCA to CD because of her low weight and chronic abdominal discomfort.

Thromboembolic events in CD have previously been reported. Multiple constituents may explain this

2023 Leghlimi et al. Cureus 15(5): €38469. DOI 10.7759/cureus.38469 3of5


https://assets.cureus.com/uploads/figure/file/617383/lightbox_8befd4b0e2d711edbf3a4d84cb8b46fa-Figure2.png
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

thrombophilic tendency; we can cite vitamin B12 or folate deficiency, hyperhomocysteinemia, enzyme
mutations, and protein C and S deficiency as a consequence of vitamin K deficiency. The immunologic
theory has been at the forefront of many papers lately. Greater exposure to autoantigens, such as
phospholipids or epitopes, results in the production of autoantibodies, which play a major role in CD-related
thromboembolic events and represent promising targets for future preventive therapy [8].

The CD should be suspected in cases of unexplained thrombotic manifestations (similar to our patient),
even if digestive signs are absent [9,10]. CD may therefore be included as a risk factor in cardiovascular
disease risk prediction models. The QRISK3 algorithm already includes autoimmune conditions such as
systemic lupus erythematosus [11].

In the 2020 ESC guidelines, patients with an initial diagnosis of MINOCA should be treated and followed up
according to the guidelines of the specific etiology [2]. Patients with MINOCA seem to have a better
prognosis than patients with obstructive coronary stenosis, but large cohort clinical trials are needed for
further exploration of these specificities [12].

For CD, risk factors for thrombosis must be investigated, corrected, or even prescribed as thromboembolic
prophylaxis [12]. Early diagnosis and treatment with a gluten-free diet are essential to reducing mortality
and comorbidities. In our patient’s case, anticoagulation with oral acenocoumarol and gluten-free products
proved beneficial with a good long-term outcome.

Conclusions

CMR plays a major role in the diagnosis of MINOCA, as it can provide a precise diagnosis of a broad range of
heart diseases and eliminate differential diagnoses.

Treatment of MINOCA is largely cause-oriented, so the etiologic investigation is of paramount importance.
This report illustrates the benefit of advanced investigations to diagnose specific etiologies of MINOCA,
especially thromboembolic causes such as CD.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Yildiz M, Ashokprabhu N, Shewale A, Pico M, Henry TD, Quesada O: Myocardial infarction with non-
obstructive coronary arteries (MINOCA). Front Cardiovasc Med. 2022, 9:1032436.
10.3389/fcvm.2022.1032436

2. Gudenkauf B, Hays AG, Tamis-Holland J, et al.: Role of multimodality imaging in the assessment of
myocardial infarction with nonobstructive coronary arteries: beyond conventional coronary angiography. |
Am Heart Assoc. 2022, 11:e022787. 10.1161/JAHA.121.022787

3. Collet JP, Thiele H, Barbato E, et al.: 2020 ESC Guidelines for the management of acute coronary syndromes
in patients presenting without persistent ST-segment elevation. Eur Heart J. 2021, 42:1289-367.
10.1093/eurheartj/ehaa575

4. Liang K, Nakou E, Del Buono MG, Montone RA, D'Amario D, Bucciarelli-Ducci C: The role of cardiac
magnetic resonance in myocardial infarction and non-obstructive coronary arteries. Front Cardiovasc Med.
2021, 8:821067. 10.3389/fcvm.2021.821067

5. Bucciarelli V, Bianco F, Francesco AD, et al.: Characteristics and prognosis of a contemporary cohort with
myocardial infarction with non-obstructed coronary arteries (MINOCA) presenting different patterns of late
gadolinium enhancements in cardiac magnetic resonance imaging. J Clin Med. 2023,
12:10.3390/jcm 12062266

6. Pasupathy S, Air T, Dreyer RP, Tavella R, Beltrame JF: Systematic review of patients presenting with
suspected myocardial infarction and nonobstructive coronary arteries. Circulation. 2015, 131:861-70.
10.1161/CIRCULATIONAHA.114.011201

7. Pasupathy S, Rodgers S, Tavella R, McRae S, Beltrame JF: Risk of thrombosis in patients presenting with
myocardial infarction with nonobstructive coronary crteries (MINOCA). TH Open. 2018, 2:e167-72.
10.1055/5-0038-1645875

8. Lerner A, Agmon-Levin N, Shapira Y, Gilburd B, Reuter S, Lavi I, Shoenfeld Y: The thrombophilic network of
autoantibodies in celiac disease. BMC Med. 2013, 11:89. 10.1186/1741-7015-11-89

9. Therrien A, Kelly CP, Silvester JA: Celiac disease: extraintestinal manifestations and associated conditions. |
Clin Gastroenterol. 2020, 54:8-21. 10.1097/MCG.0000000000001267

10.  Conroy M, Allen N, Lacey B, Soilleux E, Littlejohns T: Association between coeliac disease and

2023 Leghlimi et al. Cureus 15(5): €38469. DOI 10.7759/cureus.38469 4 0of 5


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.3389/fcvm.2022.1032436?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fcvm.2022.1032436?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/JAHA.121.022787?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/JAHA.121.022787?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehaa575?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/eurheartj/ehaa575?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fcvm.2021.821067?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3389/fcvm.2021.821067?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm12062266?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/jcm12062266?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.114.011201?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1161/CIRCULATIONAHA.114.011201?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0038-1645875?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1055/s-0038-1645875?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1741-7015-11-89?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1741-7015-11-89?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MCG.0000000000001267?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MCG.0000000000001267?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmjmed-2022-000371?utm_medium=email&utm_source=transaction

Cureus

cardiovascular disease: prospective analysis of UK Biobank data. BM] Med. 2023, 2:e000371.
10.1136/bmjmed-2022-000371

11. Hippisley-Cox J, Coupland C, Brindle P: Development and validation of QRISK3 risk prediction algorithms
to estimate future risk of cardiovascular disease: prospective cohort study. BMJ. 2017, 357:j2099.
10.1136/bmj.j2099

12.  LiM, LiuY, Wang H: Diagnosis and prognosis of myocardial infarction in a patient without obstructive
coronary artery disease during bronchoscopy: a case study and literature review. BMC Cardiovasc Disord.
2020, 20:185. 10.1186/512872-020-01458-5

2023 Leghlimi et al. Cureus 15(5): €38469. DOI 10.7759/cureus.38469 50f5


https://dx.doi.org/10.1136/bmjmed-2022-000371?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.j2099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/bmj.j2099?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12872-020-01458-5?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12872-020-01458-5?utm_medium=email&utm_source=transaction

	Coeliac Disease: A Rare Cause of Myocardial Infarction With Non-Obstructive Coronary Arteries
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: A coronary angiogram of our patient shows normal coronary arteries. A: left anterior oblique view of the right coronary artery and its branches; B: right anterior oblique view of the left coronary artery and its branches
	FIGURE 2: CMR of our patient, late gadolinium enhancement sequence, long axis (A), median short axis (B), and apical short axis (C) views showing near transmural LGE at the medial and apical segments of the left ventricle’s inferolateral wall (orange arrows).

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


