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INTRODUCTION
Despite significant improvement in cardiovascular out-
comes in the nonpregnant population, maternal mortality 
due to cardiac disease has not decreased in almost 20 
years, especially for acute coronary syndrome (ACS)[1]. 
Although ACS is rare during pregnancy and postpartum 
period, it still increases the risk of acute myocardial infarc-
tion (AMI) 3- to 4-fold [2]. It accounted for more than 20% 
of all cardiac deaths in the latest UK triannual enquiry [3]. 
AMI is often caused by atherosclerotic coronary artery 
disease (CAD). This risk increases with factors such as 
smoking, older maternal age, hypertension, diabetes 
mellitus, obesity, and dyslipidemia. [4,5].  It is expected that 
the incidence of ACS will increase in the coming years be-
cause   the pregnant population is becoming older, more 
overweight, and with more medical co-morbidities [2]. The 
cause of the higher susceptibility to ACS during pregnancy 
or early postpartum period is not entirely clear, but it may 
be due to hormonal influence (especially oestrogen and 
progesterone), an increase in vessel shear stress caused 
by pregnancy and labour, as well as hypercoagulability 
that persists for weeks after delivery [6].

The causes of ACS are more often non-atherosclerotic, 
including coronary artery dissection, coronary artery 
spasm, and coronary thrombosis [7]. Chest pain during 
pregnancy and in the postpartum period can have a wide 
range of possible causes, but  ACS should be considered 
as one of them. The similarity between pregnancy-relat-
ed symptoms and those of ACS may lead to a delayed 

diagnosis. Additionally, ECG changes during pregnancy 
and postpartum period, which involve inverted T-waves, 
can further complicate the diagnosis. However, it is worth 
noting that serum troponins are typically not affected, 
although they may be found in cases of pre-eclampsia [8].  

CASE REPORT
A  35-year-old female presented to our department ap-
proximately two  weeks postpartum after a term, singleton 
vaginal delivery with a chief complaint of a squeezing chest 
discomfort, radiating to both arms, started after physical 
activity. Associated symptoms were shortness of breath 
and palpitations at rest.  She had no known risk factors for 
atherosclerotic disease, smoking,  alcohol or drugs abuse and 
no history of any connective tissue disorder or infectious dis-
eases. The course of her pregnancy had been uncomplicated. 

On admissiom her respiratory rate was 22/min, heart 
rate – 90/min, blood pressure – 140/90 mm of Hg, oxygen 
saturation – 94 % on room air, temp. – 36.6°C, BMI – 28 kg/
m2. Chest auscultation did not reveal any obvious abnormal 
heart murmurs. ECG demonstrated ST segment elevation in 
II, III, AVF and ST segment depression with T wave inversion 
in V2-V3 leads (Fig.1). Bedside transthoracic echocardiog-
raphy showed intra-ventricular septal dyssynchrony  and 
hypokinesia of basal and middle  segments of anterior 
wall  of left ventricle with preserved ejection fraction 55  %.  
Cardiac biomarkers were found to be elevated on the day 
of admission: high-sensitivity troponin T – 334 ng/l (0-24.5 
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ng/l), NT pro BNP – 700.3 pg/ml (0-125 pg/ml), D-dimer – 
3.25  mcg/ml (< 0.5 mkg/ml), C reactive protein 18.92 mg/
ml ( < 5.0 mg/ml). 

The main differential diagnosis were ACS, pulmonary 
embolism, myocarditis.   A chest computed tomography 
angiography (CTA) did not reveal pulmonary embolism but 
showed sac-like aneurysm of left anterior descendent artery  
(LAD) 13 mm in diameter (Fig.2, Fig.3). Coronary angiogram 
revealed aneurysm of LAD in 6-7 segments, extended 80 % 
stenosis of a. intermedia and 40 % stenosis of right coronary 
artery (RCA) in 1 segment (Fig.4). 

Upon consultation with cardiothoracic surgery, the in-
terventional cardiology team determined that the patient 
required coronary artery bypass grafting due to extensive 
vessel damage.  The breastfeeding was discontinued, and 
she was started on a double anti-platelet therapy.(aspirin 
100 mg and clopidogrel 75 mg), enoxaparin 0.6 ml twice 
daily, nebivolol 2,5 mg, enаlapril 5 mg and rozuvastatin 10 
mg. In 2 weeks ECG after the event showed resolution of MI 
pattern  (Fig.5).  She  underwent CABG in 3 monthes after 
ACS in experienced centre. During follow up the patient 
remains asymptomatic. 

The presence of coronary  artery aneurysm (CAA) or ec-
tasia has been associated with poor long-term outcomes 
irrespective of the presence of concomitant atherosclerot-
ic coronary artery disease [10]. Clinical presentations range 
from incidental finding on cardiac imaging to ACS [11]. The 
pathogenesis of CAA is not clear. However, there can  be  
associations between certain risk factors in particular: 
-  an individual genetic susceptibility   in patients with 

congenital CAA   [12].  
-  systemic connective tissue diseases with vasculitis  (e.g., Ka-

wasaki disease, Marfan, and so on) 
- atherosclerosis lesion 
-  iatrogenic CAA  caused by intracoronary manipulation 

(PCI, brachytherapy etc)
-  post-infectious CAAs due to infectious  direct wall invasion 

or immune complex deposition [10].

Thrombosis and distal embolization are the most likely 
causes of an ACS-like presentation in patients with CAA 
but without underlying coronary artery obstruction or ath-
erosclerosis. Thrombosis usually develops in the aneurysm, 
which is often asymptomatic. Patients start experiencing 
symptoms when the thrombus either spreads and blocks 
the coronary artery, usually proximal to the aneurysm, or 
breaks apart and gets lodged in a distal artery causing an 
embolic phenomenon [13].  

Coronary aneurysm can be a result of obstructive isch-
emic coronary artery disease with decreased flow volume. 
This can lead to exercise-induced myocardial ischemia [14]. 
The coronary flow reserve is also significantly reduced in 
coronary aneurysms [15].

Dilatation of the coronary arteries can lead to dis-
turbed coronary flow, which in turn can increase blood 
viscosity and activate coagulation. This pathophysi-
ological element may cause thrombotic occlusion of 
ectatic coronary arteries. Another possible mechanism 
is the elevated level of inflammatory cytokines in CAE 
subjects, which can activate the coagulation cascade 
and increase the risk of acute coronary events. [16].   

Matrix metalloproteinases (MMPs) have been shown 
to be involved in the pathogenesis of CAA formation 
by causing increased proteolysis of extracellular matrix 
proteins [17].   The MMP-3 5A allele is linked with higher 
promoter activity for transcription of the gene, and is 
more frequently seen in patients with CAA and ath-
erosclerosis compared to patients with only coronary 
atherosclerosis.[18, 20]. The presence of CAA can predict 
future cardiac events in patients with acute MI. As a result, 
these patients might benefit from a pharmacological 
approach to controlling the coagulation cascade [19].

IMAGING  OF CAA
Coronary angiography is considered the most reliable 
diagnostic tool for the detection of CAA. It is also useful 

Fig. 1. Initial ECG.
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in determining the optimal strategy for surgical resection. 
Other imaging modalities  include transthoracic echocar-
diography, ECG-gated CT angiography, MRI and/or MR 
angiography, and angiographic cardiac catheterization 
[21]. Proper imaging helps to evaluate aneurysm shape 
and structure, its morphology (fusiform or saccular), di-
ameter, wall calcification, luminal thrombosis, presence 
of associated stenosis, origin and termination, moni-
toring of growth rate, exclude potential complications, 
myocardial perfusion abnormalities, fistula formation, 
extrinsic mass compression, rupture and hemopericar-
dium [21]. CT coronary angiography is a highly sensitive 
tool for detecting CAAs and provides clear visualization 
of the coronary lumen. It highlights intraluminal thrombi.
In our case, it was a superior imaging revealed the cause 
of ACS in our patient. CT coronary angiography yields a 
versatile post-processing: maximum intensity projec-
tions, curved multiplanar reformations and 3D volume 
rendering clearly identify the anatomical relationships 
of the aneurysm with the surrounding structures [20, 
22].  Intravascular ultrasound (IVUS) is a highly reliable 
technique used to produce clear images of the coronary 
arteries. It provides information about the composition 
of the lumen and arterial wall structure, making it an 
effective tool in differentiating between true and false 
aneurysms caused by plaque rupture. IVUS is considered 
the “gold standard” technique for this purpose [20, 23].

TREATMENT MANAGEMENT OF CAA
The treatment of CAA involves medical management, 
surgical resection, and stent placement. However, the 

appropriate treatment for CAAs depends on the specific 
clinical situation. Currently, there are no randomized trials 
to evaluate different management strategies and their 
outcomes in these patients. Due to a high risk of throm-
boembolism, antiplatelet and anticoagulant medications 
should be administered [20].  In our case, the patient 
received enoxaparin, aspirin and clopidogrel at hospital 
and  was discharged with   dual antiplatelet therapy. 

Excessive TGF-β and metalloproteinase have been linked 
to the development and progression of CAAs. Angiotensin 
II type-1 receptor antagonists can inhibit TGF-β [24].  Statins 
have been shown to inhibit the secretion of metalloprotein-
ases 1, 2, 3, and 9 from macrophages and vascular smooth 
muscle cells [20].  Therefore, these drugs may be helpful in 
treating and preventing the progression of CAA. However, 
there are currently no long-term randomized data available.

In patients with ACS due to CAA culprit, the emphasis 
is to restore flow. Percutaneous coronary intervention of 
an aneurysmal/ectatic culprit vessel had lower procedural 
success and a higher incidence of no-reflow and  distal 
embolization [10].  In cases where PCI is not a viable option 
for symptomatic patients, it is recommended to perform 
surgical excision or ligation of CAA along with bypass graft-
ing of the affected coronary arteries [20, 25]. The surgical 
treatment of CAA is indicated in cases of severe coronary 
artery disease, when the aneurysms are located near the 
bifurcation of large branches, when there is evidence of 
emboli from the aneurysm to the distal coronary bed re-
sulting in myocardial ischemia, when there is progressive 
enlargement of a CAA documented by serial angiographic 
measurements, and when there are complications such as 
fistula formation, compression of cardiac chambers, or giant 

Fig. 2. CT angiography 1. Fig. 3. CT angiography 2.
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CAA (dilatation exceeding the reference vessel diameter by 
more than four times) [20]. 

CONCLUSIONS
Chest pain during pregnancy or in the postpartum period 
prompts a broad spectrum of differential diagnoses, and 
ACS should always be considered. CAA is a rare disorder, 

which can be presented as  a random findings on cardiac 
imaging or  ACS with life-threatening consequences. During 
the early postpartum period managing of CAA is still a 
challenge. It’s crucial to know  variants of clinical presen-
tation, perform  accurate imaging assessments and access  
interventional or surgical treatment to achieve optimal  
results. To improve patient care and outcomes, it’s essential 
to conduct prospective studies and maintain registries.

Fig. 4. Coronarography. Fig. 5. Follow up ECG.

REFERENCES
 1.  Freeman A, Squire G, Herrey A et al. Acute coronary syndromes in pregnancy: a literature review. Obstet Gynecol. 2023;25:101-109. 

doi:10.1111/tog.12861.  DOI

 2.  Tubaro M et al. The ESC Textbook of Intensive and Acute Cardiovascular Care, 3 edn. The European Society of Cardiology Series. Oxford. 2021.  
doi:10.1093/med/9780198849346.001.0001.  DOI

 3.  Knight M et al. Examining the impact of introducing ICD-MM on observed trends in maternal mortality rates in the UK 2003–13. BMC 
Pregnancy Childbirth. 2016;16:178. doi: 10.1186/s12884-016-0959-z.   DOI

 4.  James AH et al. Acute myocardial infarction in pregnancy: a United States population-based study. Circulation. 2006;113:1564–71. doi: 
10.1161/CIRCULATIONAHA.105.576751.   DOI

 5.  Ladner HE, Danielsen B, Gilbert WM. Acute myocardial infarction in pregnancy and the puerperium: a population-based study. Obstet 
Gynecol. 2005;105:480–4. doi: 10.1097/01.AOG.0000151998.50852.31.   DOI

 6.  Saw J et al. Spontaneous coronary artery dissection: prevalence of predisposing conditions including fibromuscular dysplasia in a tertiary 
center cohort. JACC Cardiovasc Interv. 2013;6:44–52. doi: 10.1016/j.jcin.2012.08.017.  DOI

 7.  Elkayam U et al. Pregnancy-associated acute myocardial infarction: a review of contemporary experience in 150 cases between 2006 
and 2011. Circulation. 2014;129:1695–702. doi: 10.1161/CIRCULATIONAHA.113.002054.   DOI

 8.  Morton A, Morton A. High sensitivity cardiac troponin I levels in pre-eclampsia. Pregnancy Hypertens. 2018;13:79– 82. doi:10.1016/j.
preghy.2018.04.020.   DOI

 9.  Freeman A, Squire G, Herrey A et al. Acute coronary syndromes in pregnancy: a literature review. Obstet Gynecol. 2023;25:101-109. 
doi:10.1111/tog.12861.  DOI

 10.  Kawsara A, Núñez Gil IJ, Alqahtani F et al. Management of Coronary Artery Aneurysms. JACC Cardiovasc Interv. 2018;11(13):1211-1223. 
doi: 10.1016/j.jcin.2018.02.041.   DOI

 11.  Cohen P,   O’Gara PT.  Coronary artery aneurysms: a review of the natural history, pathophysiology, and management. Cardiol Rev. 
2008;16(6):301-4. doi: 10.1097/CRD.0b013e3181852659.  DOI

 12.  Abou Sherif S,  Ozden Tok O,  Taskoylu O et al. Coronary artery aneurysms: a review of the epidemiology, pathophysiology, diagnosis, and 
treatment. Front Cardiovasc Med. 2017;5:24. doi: 10.3389/fcvm.2017.00024.  DOI



Sofiya Lypovetska, Mykola Shved

478

 13.  Pasha AK, Jokerst CE, Janardhanan R. Myocardial Infarction Related to a Coronary Artery Aneurysm. The American Journal of Medicine. 
2015;128(2). doi:10.1016/j.amjmed.2014.10.017.  DOI

 14.  Krüger D, Al Mokhtari NE, Wieckhorst A et al. Evidence of pathological coronary flow patterns in patients with isolated coronary artery 
aneurysms. Coron Artery Dis. 2008;19:249–255. doi: 10.1097/MCA.0b013e3283030b4b.  DOI

 15.  Kruger D, ElMokhtari NE, Wieckhorst A et al. Intravascular ultrasound study and evidence of pathological coronary flow reserve in patients 
with isolated coronary artery aneurysms. Clin Res Cardiol. 2010;99:157–164. doi: 10.1007/s00392-009-0100-7.   DOI

 16.  Brunetti ND, Salvemini G, Cuculo A et al.  Coronary artery ectasia is related to coronary slow flow and inflammatory activation.
Atherosclerosis. 2014;233:636–640. doi: 10.1016/j.atherosclerosis.2014.01.018.  DOI

 17.  Newman KM, Ogata Y, Malon AM et al. Identification of matrix metalloproteinases 3 (stromelysin-1) and 9 (gelatinase B) in abdominal 
aortic aneurysm. Arterioscler Thromb. 1994;14:1315–20. doi: 10.1161/01.atv.14.8.1315.  DOI

 18.  Lamblin N, Bauters C, Hermant X et al. Polymorphisms in the promoter regions of MMP-2, MMP-3, MMP-9 and MMP-12 genes as 
determinants of aneurysmal coronary artery disease. J Am Coll Cardiol. 2002;40:43–8. doi: 10.1016/s0735-1097(02)01909-5.  DOI

 19.  Doi T, Kataoka Y, Noguchi T et al. Coronary Artery Ectasia Predicts Future Cardiac Events in Patients With Acute Myocardial Infarction. 
Arterioscler Thromb Vasc Biol. 2017;37(12):2350-2355. doi: 10.1161/ATVBAHA.117.309683.   DOI

 20.  Sheikh AS, Hailan A, Kinnaird T et al. Coronary Artery Aneurysm: Evaluation, Prognosis, and Proposed Treatment Strategies. Heart Views. 
2019;20(3):101-108. doi: 10.4103/HEARTVIEWS.HEARTVIEWS_1_19.   DOI

 21.  Knipe H, Yap J, Buemi F et al. Coronary artery aneurysm. Radiopaedia. 2024. doi:10.53347/rID-37916.  DOI

 22.  Forte E, Inglese M, Infante T et al.  Anomalous left main coronary artery detected by CT angiography. Surg Radiol Anat.  2016;38:987–90. 
doi: 10.1007/s00276-016-1634-9.  DOI

 23.  Sanidas EA, Vavuranakis M, Papaioannou TG et al. Study of atheromatous plaque using intravascular ultrasound.  Hellenic J 
Cardiol. 2008;49:415–21.

 24.  Loeys BL, Schwarze U, Holm T et al. Aneurysm syndromes caused by mutations in the TGF-beta receptor. N Engl J Med. 2006;355:788–98. 
doi: 10.1056/NEJMoa055695.  DOI

 25.  Badmanaban B, Mallon P, Campbell N, Sarsam MA. Repair of left coronary artery aneurysm, recurrent ascending aortic aneurysm, 
and mitral valve prolapse 19 years after Bentall’s procedure in a patient with Marfan syndrome.  J Card Surg.  2004;19:59–61. doi: 
10.1111/j.0886-0440.2004.02052.x.  DOI

CONFLICT OF INTEREST
The Authors declare no conflict of interest

CORRESPONDING AUTHOR
Sofiya Lypovetska
I. Horbachevsky Ternopil State Medical University
1 Maidan Voli, 46001 Ternopil, Ukraine
e-mail: sofiya.lypovetska@gmail.com

ORCID AND CONTRIBUTIONSHIP
Sofiya Lypovetska: 0000-0003-1098-179X  
Mykola Shved: 0000-0001-5331-5602  

 – Work concept and design,  – Data collection and analysis,  – Responsibility for statistical analysis,  – Writing the article,  – Critical review,  – Final approval of the article

RECEIVED: 12.02.2024
ACCEPTED: 09.12.2024 C R E AT I V E  C O M M O N S  4 . 0

https://orcid.org/0000-0003-1098-179X
https://orcid.org/0000-0001-5331-5602

