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ABSTRACT

Acute coronary syndrome (ACS) includes a spectrum of clinical conditions, with increasing recognition of
myocardial infarction with non-obstructive coronary arteries (MINOCA). Among its potential etiologies,
Takotsubo syndrome (TTS) and spontaneous coronary artery dissection (SCAD) present with overlapping
clinical features, posing diagnostic challenges.

We present a case of a 56-year-old postmenopausal woman with recurrent chest pain and elevated troponin
levels, initially diagnosed with TTS based on apical ballooning and a lack of obstructive coronary artery
disease. However, persistent symptoms and echocardiographic wall motion abnormalities prompted further
evaluation with cardiac magnetic resonance imaging (CMR), which demonstrated subendocardial late
gadolinium enhancement (LGE) in the right coronary artery (RCA) and left anterior descending (LAD)
artery territories, raising suspicion for an ischemic etiology. A subsequent coronary angiogram with op-
tical coherence tomography (OCT) confirmed SCAD of the LAD, establishing an overlapping diagnosis
of TTS and MINOCA due to SCAD.

This case underscores the essential role of the multimodal imaging in refining MINOCA diagnoses and
highlights the potential interplay between TTS and SCAD. Further research is needed to clarify their shared
pathophysiology and improve diagnostic and therapeutic approaches in similar cases..
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INTRODUCTION

Acute coronary syndrome (ACS) encom-
passes a range of clinical presentations, with in-
creasing interest in myocardial infarction (MI)
with non-obstructive coronary arteries (MINO-
CA). Patients with MINOCA, who are often
younger and female, can be initially challenging

to differentiate from Takotsubo syndrome (TTS)
or myocarditis. Cardiac magnetic resonance im-
aging (CMR) plays a crucial role in establishing
a definitive diagnosis [1,2].

TTS, commonly linked to stress, remains
a complex entity with a prognosis that is not as
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benign as previously believed. Recent data sug-
gest that coronary microvascular disease may be
aprimary underlying mechanism [3,4]. Similarly,
spontaneous coronary artery dissection (SCAD)
is increasingly recognized in MINOCA patients
and is frequently associated with emotional or
physical stress [4].

We present a case of overlapping TTS and
MINOCA due to SCAD in a postmenopausal wom-
an. Informed consent was obtained from the patient.

CASE PRESENTATION

A 56-year-old female smoker with a history
of anxiety presented with chest pain, elevated
troponin levels, and precordial T-waves inversion
on the electrocardiogram (Figure 1A). The trans-

thoracic echocardiogram revealed a non-dilated
left ventricle (LV) with a borderline ejection
fraction (EF) and apical ballooning (Figure 1B).
The coronary angiography showed no significant
coronary obstructions (Figure 1C). Given the
patient’s history of anxiety and clinical presenta-
tion, TTS was suspected. She was discharged five
days later with improved ventricular function.

One week later, the patient continued to ex-
perience chest pain and sought a second opinion.
A follow-up echocardiogram showed resolution
of apical ballooning but revealed akinesia in the
basal and mid-inferior walls (Figure 2A). The
strain analysis confirmed reduced deformation
in the basal inferior and inferolateral segments,
with preserved apical strain (Figure 2B).

The cardiac magnetic resonance imaging
(CMR) demonstrated a non-dilated LV with an
EF of 56%, hypo/akinesia of the basal and mid-in-

Figure 1. Electrocardiogram showing inverted T waves (14); Echocardiogram showing
apical ballooning in 4 Ch view (1B); Angiogram with no evident coronary obstructions
(1C)

Figure 2. Echocardiogram showing absent apical ballooning, but present inferior
akinesia (24); Strain analysis confirmed reduced deformation in the basal inferior and
inferolateral segments, with preserved apical strain (2B).
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ferior wall, and mild residual apical ballooning.
Elevated T1 (1100ms) and T2 (72ms) mapping
in the apical septum, along with hyperintensity
on T2 STIR images (Figure 3B) indicated myo-
cardial edema in the same region. Late gadolini-
um enhancement (LGE) revealed subendocardial
ischemic patterns in the basal and mid-inferior
segments, suggesting myocardial infarction (MI)
in the right coronary artery (RCA) territory. Addi-

tionally, a subendocardial scar in the anterolateral
segment suggested MI in the circumflex (Cx) or
left anterior descending (LAD) artery (Figure 3C).

Based on these findings, a diagnosis of MI-
NOCA overlapping with TTS was made, and
appropriate treatment was initiated. A subsequent
coronary angiogram with optical coherence to-
mography (OCT) revealed spontaneous dissec-
tion of the LAD.

Figure 3. Cardiac magnetic resonance showing signal hyperintensity on T2 STIR 4Ch
in apical segments (3B),; Subendocardial LGE in mid lateral segment in 4Ch PSIR
sequence (3C).

DISCUSSION

Takotsubo syndrome (TTS) and sponta-
neous coronary artery dissection (SCAD) are
distinct conditions with overlapping clinical
presentations, including chest pain, electrocar-
diogram changes, and troponin elevation. TTS
is characterized by transient left ventricular (LV)
wall motion abnormalities, typically involving
the apex, and usually resolves within days to
weeks without causing permanent myocardial
damage. It predominantly affects postmenopaus-
al women and is often triggered by emotional or
physical stress, generally carrying a favorable
prognosis [5,6]. Although the exact pathophys-
iology remains unclear, TTS is linked to exces-
sive sympathoadrenal activation, elevated cat-
echolamine levels, and enhanced B-adrenergic
signaling, with potential underlying endothelial
dysfunction and impaired coronary vasodilation
[3]. SCAD, on the other hand, involves a tear in
the coronary artery wall, leading to the formation
of a false lumen. The subsequent compression of
the true arterial lumen can compromise coronary
blood flow, resulting in ischemia and, eventually,
infarction [4]. SCAD primarily affects the low-
risk female patients, it is frequently associated

with stress, and accounts for a significant pro-
portion of acute myocardial infarctions (MlIs) in
young and pregnant women [7]. Studies indicate
that patients with SCAD are approximately sev-
en times more likely to have concomitant TTS,
and vice versa, suggesting a notable correlation
between the two conditions [6].

This case highlights the crucial role of
CMR in refining the working diagnosis of MI-
NOCA. SCAD typically presents with subendo-
cardial LGE, following a coronary distribution
pattern, while TTS is characterized by apical
involvement, dyskinesia on CMR, and myocar-
dial edema on T2-weighted sequences—with-
out LGE. The European Society of Cardiology
(ESC) classifies TTS into two types: primary,
triggered by emotional or physical stress, and
secondary, occurring in response to a medical or
psychiatric emergency [8].

In our case, while TTS could have devel-
oped secondary to MI due to SCAD, the evolving
imaging findings suggest that TTS was the pri-
mary event chronologically. There is ongoing
speculation that the catecholamine surge in TTS
may contribute to endothelial dysfunction, pre-
disposing arteries to dissection. Additionally, the
excessive hypercontractility of the basal LV seg-
ments observed in TTS might create a substrate
for SCAD [9,10]. Interestingly, the presence of
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subendocardial LGE in the inferior myocardi-
al segments suggested an ischemic event in the
right coronary artery (RCA) territory, despite the
absence of an identifiable causal substrate. These
findings reinforce the possibility of an underly-
ing association between TTS and SCAD. Further
studies are needed to explore their shared patho-
physiological mechanisms and potential clinical
implications.

CONCLUSION

The increasing recognition of SCAD as
a cause of MINOCA highlights the need for a
high index of suspicion, particularly in women
with emotional or physical stress-related trig-
gers. Given the overlapping clinical presenta-
tions of SCAD and TTS, early and accurate dif-
ferentiation is essential for guiding appropriate
management and secondary prevention. CMR
plays a pivotal role in distinguishing between
these entities by identifying characteristic myo-
cardial patterns, infarction territories, and myo-
cardial edema. Despite emerging evidence sug-
gesting a potential interplay between TTS and
SCAD, their exact relationship remains incom-
pletely understood. Larger studies are needed to
explore their shared pathophysiological mecha-
nisms and to refine risk stratification strategies
for patients presenting with MINOCA.
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Pe3ume
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AxytHHOT KopoHapeH cuaapoM (AKC) omdaka criekrap KIMHAYKH COCTOjOU CO CE TIOTOIEMO TTPETIO3-
HaBamke Ha MUOKapIHUOT HH(DapKT Oe3 orncTpykTnBHa kopoHapHa 6oect (MITHOKA). Mery HeroBuTe MOX-
HU eTrnonoruu, chHApoMoT Takoiry6o (TTC) u ciorTanara auceknuja Ha KopoHapHata aprepuja (CKA/L)
ce MaHu(ecTUpaaT co KIMHUYKN KapaKTEPUCTUKN KOM C€ COBIaraar, IITO MPETCTaByBa JIMjarHOCTUIKH
npenu3BuK. [IpercTaByBame ciyyaj Ha 56-roAnITHA TOCTMEHOIIAy3allHA KEHa CO PEKypeHTHa 0oJKa BO
rpajguTe U MOKadeH! HUBOA Ha TPOTIOHHH, IPBUYHO AujarHocTuipana co TTC Bp3 ocHOBA Ha alTUKaIHO
OasoHMpame U 0TCYCTBO Ha OTNICTPYKTHBHA KOpOHapHa Oonect. Cenak, Mep3UCTEHTHUTE CUMITTOMU H €XO-
KapauorpadckuTe aOHOPMATHOCTH Ha SHHATA KHHETHKA HaJIOXKH]ja TIOHATaMOIITHA eBajyallija co cplieBa
MarHetHa pe3onannuja (CMP), koja mokaxka cyOeHIOKapijaTHO JOITHO 3aCHIYyBAambe CO TaIOTHHIYM
(JIT'E) Bo TepuropunTe Ha NecHara kopoHapHa aprepuja (IKA) u neBara npexana HusHa aprepuja (JIAL),
IITO TIPEAN3BUKA COMHEX 3a MCXeMHU4YHa eTronoruja. [locmemoBarenHara kopoHapHa aHruorpaduja co
onrrryka koxepertHa Tomorpaduja (OL[T) morBpan CKAJL Ha JIA /], co mTo Oemre mocTaBeHa coBmaradka
mujarao3a Ha TTC u MUHOKA mnopaan CKAJI.

OBoj cimy4aj ja HarTacyBa CyIMITHHCKATA YIIoTa Ha MyJATHMOIATHOTO BU3YaIH3UPATLE BO MTPEIIU3UPATHE-
to Ha nujarao3nte Ha MUHOKA u ja ncrakayBa moxkHara moBp3anoct mery TTC u CKA/I. IlotpeGHu ce
MOHATAMOIITHU UCTPaXXyBamba 3a N0jacHyBa¢ Ha HIBHATA 3a¢/IHUYKA TATO(U3HOJIOTH]ja U 32 TIOI00PYyBarbhe
Ha JIMjarHOCTHYKUTE U Ha TEPAIEBTCKUTE MPUCTAIH BO CIIMYHU CITyUaH.

Kayunu 360poBu: akyreH koponapeH cunapom, MMUHOKA, cunnpom Takoiy6o, crioHTaHa au-
CEeKIMja Ha KOpOHAapHAaTa apTepHja, MarHeTHa pe30HaHIIMja Ha cplie, ONTHYKA KOXepeHTHa ToMorpaduja,
exokapauorpaduja



