
Saleemi et al. The Egyptian Heart Journal           (2023) 75:35  
https://doi.org/10.1186/s43044-023-00361-6

CASE REPORT Open Access

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

The Egyptian Heart
Journal

Combined spontaneous coronary artery 
dissection (SCAD) and Takotsubo syndrome 
(TTS): a case series
Saadat Ali Saleemi1,2,4*  , Lung En Teng3 and Ronald J. L. Dick1 

Abstract 

Background Spontaneous Coronary Artery Dissection (SCAD) and Takotsubo Syndrome (TTS) are two different enti-
ties with several shared risk factors, but their management is different. They can co-exist in patients with chest pain 
which affects their management. We present two cases of combined SCAD and TTS in patients presented with chest 
pain.

Case presentation Case 1: 80F admitted with typical chest pain and dynamic ECG changes on the background of 
known anxiety/depression and social stresses. Her coronary angiogram showed SCAD affecting distal LAD. The left 
ventriculogram (LV gram) showed apical ballooning consistent with Takotsubo Syndrome (TTS). Patient was dis-
charged on aspirin as well as angiotensin receptor blocker (ARB).

Case 2: 60F admitted with typical chest pain in the setting of emotional trauma on the background of known cardio-
vascular risk factors. She was found to have ST elevation in inferior leads with no reciprocal changes. Subsequently, 
coronary angiogram showed SCAD affecting mid-left anterior descending artery (LAD) with normal distal wrap 
around LAD. Her LV gram showed apical ballooning consistent with TTS. However, transthoracic echocardiogram 
showed akinetic left ventricular apex. She was discharged on aspirin as well as an ACE inhibitor and warfarin to pre-
vent LV thrombus.

Conclusions SCAD and TTS can co-exist in patients with chest pain. It is important to identify SCAD in patients with 
TTS as it may affect their short as well as long-term management.
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Background
Spontaneous Coronary Artery Dissection (SCAD) is a 
rare cause of acute coronary syndrome with unknown 
incidence, whereas Takotsubo Syndrome (TTS) is a 
reversible apical ballooning syndrome. Both are associ-
ated with several physical, emotional and psychologi-
cal risk factors. SCAD is managed with single or double 
antiplatelets therapy along with cardiovascular risk factor 
modifications, whereas TTS is a reversible cardiomyopa-
thy. There are limited cases of combined SCAD and TTS 
in the literature and it is important to identify these cases 
as it may affect their ongoing management. We present 
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two cases of combined SCAD and TTS with several 
shared risk factors.

Case presentation
Case 1
An 80  years old female referred by general practitioner 
(GP) with typical chest pain and dynamic ECG changes. 
Patient reported chest pain while visiting a local doc-
tor. She also reported being significantly stressed in last 
couple of months after her husband was diagnosed with 
cancer. She was known to have paroxysmal atrial fibril-
lation (pAF) causing syncope and required dual cham-
ber permanent pacemaker (PPM) in the past. Her other 
comorbidities included long-term anxiety/depression, 
gastroesophageal reflux disease (GORD) and hypercho-
lesterolemia. Her usual medications included sotalol and 
rosuvastatin. She had been a lifelong non-smoker and 
only drank alcohol socially. Her main cardiovascular risk 
factor was significant family history of cardiac disease.

On arrival to ED, she was hemodynamically stable 
with blood pressure of 130/70 and regular HR of 70 bpm. 
Her first ECG showed paced rhythm, left axis deviation 
(LAD), incomplete RBBB and deep TWI in anterolateral 
leads as shown in Fig. 1. Her T waves progressively deep-
ened on later ECG as shown in Fig. 2.

Her baseline investigations including full blood exam 
and biochemistry were normal and chest X-ray showed 
dual chamber PPM with no signs of congestion. Her 
high sensitivity troponin T peaked at 1364  ng/L (nor-
mal < 15  ng/L). Her initial B- Natriuretic peptide (BNP) 
peaked at 419 pmol/L (normal < 35 pmol/L).

She proceeded to have a coronary angiogram to rule 
out coronary obstruction. Coronary angiogram showed 
2 pathologies including non-obstructive coronary artery 

disease affecting left and right coronaries and distal left 
anterior descending (LAD) type 2 Spontaneous Coronary 
Aartery Dissection (SCAD) as shown in Fig.  3. Patient 
had another coronary angiogram one year ago. The distal 
LAD was found to be normal on it. (Fig. 4). Left ventricu-
lography (LV gram) on our angiogram showed apical bal-
looning consistent with Takotsubo Syndrome (TTS) as 
shown in Fig.  5. She further had transthoracic echocar-
diogram showing dilated LV and moderate segmental 
systolic dysfunction. LV appearance was consistent with 
Takotsubo cardiomyopathy.

Patient remained inpatient for 4  days. She remained 
hemodynamically stable and assessed by private psychi-
atrist to manage the anxiety and started on Oxazepam. 
She was discharged on aspirin 100  mg daily along with 
her usual medications including rosuvastatin 5 mg daily 
and sotalol 80  mg BD. She was also started on angio-
tensin receptor blocker (ARB) given mild left ventricu-
lar dysfunction. Her 6  months followup transthoracic 
echocardiogram (TTE) showed recovered LV function 
consistent with Takotsubo Syndrome.

Case 2
A 65 years old female presented to hospital with typical 
chest pain for further assessment. This is on the back-
ground of known cardiovascular risk factors including 
strong family history and previous smoking. She had no 
past medical history and was not on any medications. 
Her next of kin (NOK) was diagnosed with metastatic 
cancer. On the day of her presentation to hospital, her 
NOK was taken to hospital for further assessments and 
her chest pain coincided with that time. On her arrival to 
emergency department (ED), she was hemodynamically 
stable and her ECG showed SR, ST segment elevation 

Fig. 1 ECG of Case 1 showing paced rhythm, LAD, incomplete RBBB and deep TWI anterolateral leads
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in inferior leads (II, III, aVF) and no TWI in recipro-
cal leads (Fig.  6). Her baseline bloods were unremark-
able and high sensitivity troponin T peaked at 9797 ng/L 
(normal < 15 ng/L).

She was taken to cardiac catheterization lab for coro-
nary angiogram which showed normal right coronary 
artery (RCA) and mid-left anterior descending artery 

(LAD) had Spontaneous Coronary Artery Dissection 
(SCAD) with normal distal wrap around LAD as shown 
in Fig.  7. Her left ventriculography (LV gram) showed 
apical ballooning consistent with Takotsubo Syndrome 
as shown in Fig.  8. Post-coronary angiogram, her ECG 
showed TWI in anterior leads as shown in Fig. 9 and her 
transthoracic echocardiogram reported akinetic distal 

Fig. 2 Another ECG of Case 1 showing paced rhythm, LAD and further deep TWI

Fig. 3 Mid LAD showing contrast retention and distal LAD SCAD—Case 1
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and apical segments which was consistent with LAD ter-
ritory ischemia.

She had an uncomplicated admission and was dis-
charged on aspirin 100  mg daily and atorvastatin 
40  mg daily. She was also prescribed cardio-selective 

beta blocker and an ACE inhibitor for her LV dys-
function. Due to akinetic left ventricular apex, she 
was discharged on warfarin with bridging therapeutic 
clexane to prevent LV thrombus. Patient decided to be 
reviewed privately and lost the followup.

Fig. 4 Old angiogram showing normal distal LAD—Case 1

Fig. 5 LV gram showing Apical Ballooning—Case 1
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Discussion
Spontaneous Coronary Artery Dissection (SCAD) 
is defined as the acute development of a false lumen 
within the coronary artery wall that leads to flow lim-
itation by compressing the true lumen. It excludes 
iatrogenic coronary artery dissection, secondary to 
atherosclerosis and related to trauma [1]. It is relatively 
rare cause of acute coronary syndrome (ACS) and true 
incidence of SCAD is unknown but the prevalence of 
SCAD is reported as 4% [2]. Conversely, Takotsubo 
Syndrome (TTS) is also known as apical ballooning 
syndrome or Takotsubo cardiomyopathy or stress car-
diomyopathy. It represents 1–2% of patients with ACS. 
The syndrome was first described in the Japanese popu-
lation in 1991 and was given the name of ‘Tako-Tsubo’ 

after the round bottomed and narrow-necked Japanese 
fishing pot that resembles the typical shape of left ven-
tricle systole during this condition. It is a reversible 
condition that is frequently precipitated by stressful 
event; hence, the history and clinical suspicion are of 
paramount importance [3].

SCAD mainly affects 81–96% of females as reported 
in three large SCAD series which is similar to TTS 
which affects > 90% post-menopausal female. Mad-
havan et  al. reported emotional stressors (41%) being 
the most frequent cause of SCAD, followed by physi-
cal stressors (24%) [3]. SCAD is associated with sev-
eral medical condition which are either predisposing 
factor or the precipitating factor. It includes fibromus-
cular dysplasia, collagen vascular disorder, chronic 

Fig. 6 ECG on arrival to hospital—Courtesy Dr Riley Batchelor (RMH)

Fig. 7 Mid LAD Type 2a SCAD—Case 2 (Courtesy Dr Riley Batchelor RMH)
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inflammatory systemic diseases, hypothyroidism, preg-
nancy and genetic [1, 2]. Coronary angiography is the 
gold standard to diagnose SCAD but in difficult cases 
intravascular ultrasound (IVUS) and optical coherence 

tomography (OCT) are required [1]. CT coronary angi-
ography (CTCA) is potentially useful in diagnosing 
SCAD in acute settings where invasive procedure can 
be avoided as it may lead to secondary iatrogenic dis-
section but it is rather a clinical decision. However, CT 

Fig. 8 Apical Ballooning—Case 2—Courtesy Dr Riley Batchelor (RMH)

Fig. 9 ECG showing TWI anteriorly post-coronary angiogram—Courtesy Dr Riley Batchelor (RMH)
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coronary angiography’s role is rather limited in delayed 
setting as it tends to heal in few months.

There have been few case reports in recent times 
where SCAD and Takotsubo coexist [4, 5]. There are 
few hypotheses explaining their link together. It could 
be acute myocardial injury secondary to SCAD leads to 
myocardial damage and cascade of symptoms includ-
ing acute chest pain and physical stresses which may 
result in Takotsubo syndrome. Case report 2 presented 
in a similar way with definite acute coronary event leads 
to Takotsubo syndrome. It could be a coincidence and 
might have been missed if LV gram was not performed. 
However, there are multiple risk factors which could pre-
cipitate both SCAD and TTS at the same time. There is 
also a concept of “adrenergic cardiomyopathy” whereby 
excessive circulating epinephrine causes cardiomyopa-
thy by binding to beta 2 adrenergic receptors [6]. Salemi 
et  al. reported a case of Takotsubo Cardiomyopathy in 
a patient with chronic obstructive pulmonary disease 
treated with inhaled beta 2 adrenergic agonist [7]. Simi-
larly, Ioannou A et  al. presented a case of iatrogenic 
adrenaline-induced mid-ventricular Takotsubo cardio-
myopathy where patient was accidentally given intrave-
nous adrenaline [8].

Management of both SCAD and TTS is different. Man-
agement of SCAD involves modification of cardiovascu-
lar risk factors with or without standard acute coronary 
syndrome (ACS) management. Cerrato et  al. reported 
that dual antiplatelet therapy (DAPT) in the manage-
ment of SCAD was independently associated with higher 
cardiovascular complication in comparison with single-
agent antiplatelet therapy at 1 year [9]. However, TTS is 
considered as reversible cardiomyopathy and has a good 
prognosis. Hospital mortality associated with TTS is 
reported to be as low as 2% [3, 4].

Conclusions
The similarities between SCAD and TTS presenta-
tion and causes can lead to missing the diagnosis and 
future management altogether. Therefore, it is extremely 
important to look closely for any SCAD in patients with 
the findings of apical ballooning on LV gram as it might 
change the treatment goals. Additionally, since SCAD 
is associated with several medical conditions hence 
knowing its existence might help identify those medical 
problems.

Abbreviations
SCAD  Spontaneous coronary artery dissection
TC  Takotsubo syndrome
PPM  Permanent pacemaker
LAD  Left anterior descending
RCA   Right coronary artery
RBBB  Right bundle branch block

GORD  Gastroesophageal reflux disease
ARB  Angiotensin receptor blocker
ACS  Acute coronary syndrome
DAPT  Dual antiplatelet therapy
OCT  Optical coherence tomography
IVUS  Intravascular ultrasound
CTCA   CT Coronary angiogram

Acknowledgements
Dr Riley Batchelor: Royal Melbourne Hospital Cardiology.

Author contributions
SAS and RD primarily managed the patients. LET performed the literature 
review and helped SAS prepared the draft. RD supervised the manuscript. All 
authors have read and approved the manuscript.

Funding
No funding to be declared.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
No ethics approval required.

Consent for publication
Written informed consent was obtained from patients for publication.

Competing interests
Author declares no competing interest.

Received: 1 March 2023   Accepted: 25 April 2023

References
 1. Garcia-Guimarães M, Bastante T, Antuña P, Jimenez C, de la Cuerda F, 

Cuesta J, Rivero F, Premawardhana D, Adlam D, Alfonso F (2020) sponta-
neous coronary artery dissection: mechanisms, diagnosis and manage-
ment. Eur Cardiol 15:1–8. https:// doi. org/ 10. 15420/ ecr. 2019. 01

 2. Nishiguchi T, Tanaka A, Ozaki Y, Taruya A, Fukuda S, Taguchi H, Iwaguro 
T, Ueno S, Okumoto Y, Akasaka T (2016) Prevalence of spontaneous 
coronary artery dissection in patients with acute coronary syndrome. 
Eur Heart J Acute Cardiovasc Care 5(3):263–270. https:// doi. org/ 10. 1177/ 
20488 72613 504310

 3. Madhavan M, Prasad A (2010) Proposed Mayo Clinic criteria for the 
diagnosis of Tako-Tsubo cardiomyopathy and long-term prognosis. Herz 
35:240–244. https:// doi. org/ 10. 1007/ s00059- 010- 3339-x

 4. Kegai S, Sato K, Goto K et al (2021) Coexistence of spontaneous coronary 
artery dissection, Takotsubo cardiomyopathy, and myocardial bridge. J 
Am Coll Cardiol Case Rep 3(2):250–254. https:// doi. org/ 10. 1016/j. jaccas. 
2020. 11. 042

 5. Prakash RO, Chakrala TS, Brady SM, Prasada S, Keeley EC (2022) Spontane-
ous coronary artery dissection-induced Takotsubo syndrome. Cureus. 
14(5):e24945. https:// doi. org/ 10. 7759/ cureus. 24945

 6. Paur H, Wright PT, Sikkel MB, Tranter MH, Mansfield C, O’Gara P, Stuckey 
DJ, Nikolaev VO, Diakonov I, Pannell L, Gong H, Sun H, Peters NS, Petrou 
M, Zheng Z, Gorelik J, Lyon AR, Harding SE (2012) High levels of circulat-
ing epinephrine trigger apical cardiodepression in a β2-adrenergic recep-
tor/Gi-dependent manner: a new model of Takotsubo cardiomyopathy. 
Circulation 126(6):697–706. https:// doi. org/ 10. 1161/ CIRCU LATIO NAHA. 
112. 111591

 7. Salemi VM, Atik E, Kairalla RA, Queiroz EL, Rosa LV, Kalil FR (2011) 
Takotsubo cardiomyopathy triggered by β(2) adrenergic agonist. J Bras 
Pneumol 37(4):560–562 (English, Portuguese). https:// doi. org/ 10. 1590/ 
s1806- 37132 01100 04000 19

https://doi.org/10.15420/ecr.2019.01
https://doi.org/10.1177/2048872613504310
https://doi.org/10.1177/2048872613504310
https://doi.org/10.1007/s00059-010-3339-x
https://doi.org/10.1016/j.jaccas.2020.11.042
https://doi.org/10.1016/j.jaccas.2020.11.042
https://doi.org/10.7759/cureus.24945
https://doi.org/10.1161/CIRCULATIONAHA.112.111591
https://doi.org/10.1161/CIRCULATIONAHA.112.111591
https://doi.org/10.1590/s1806-37132011000400019
https://doi.org/10.1590/s1806-37132011000400019


Page 8 of 8Saleemi et al. The Egyptian Heart Journal           (2023) 75:35 

 8. Ioannou A (2022) Iatrogenic adrenaline induced mid-ventricular Takot-
subo cardiomyopathy: a case-based review. Ir J Med Sci. https:// doi. org/ 
10. 1007/ s11845- 022- 03000-2

 9. Cerrato E, Giacobbe F, Quadri G, Macaya F, Bianco M, Mori R, Biolè CA, Boi 
A, Bettari L, Rolfo C, Ferrari F, Annibali G, Scappaticci M, Pavani M, Barbero 
U, Buccheri D, Cavallino C, Lombardi P, Bernelli C, D’Ascenzo F, Infantino 
V, Gambino A, Cinconze S, Rognoni A, Montagna L, Porto I, Musumeci 
G, Escaned J, Varbella F; DISCO Collaborators (2021) Antiplatelet therapy 
in patients with conservatively managed spontaneous coronary artery 
dissection from the multicentre DISCO registry. Eur Heart J 42(33):3161–
3171. https:// doi. org/ 10. 1093/ eurhe artj/ ehab3 72. Erratum in: Eur Heart J. 
2021 Dec 28;43(1):87

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1007/s11845-022-03000-2
https://doi.org/10.1007/s11845-022-03000-2
https://doi.org/10.1093/eurheartj/ehab372

	Combined spontaneous coronary artery dissection (SCAD) and Takotsubo syndrome (TTS): a case series
	Abstract 
	Background 
	Case presentation 
	Conclusions 

	Background
	Case presentation
	Case 1
	Case 2

	Discussion
	Conclusions
	Acknowledgements
	References


