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Abstract: Background: Takotsubo syndrome is comparable to microvascular acute coronary syndrome. It may partly 
share the same pathophysiology debated during scorpion envenomation (SE), with an adrenergic storm, without 
myocardial infarction due to the absence of coronary artery stenosis. Takotsubo cardiomyopathy can help to bet-
ter understand the pathophysiology of cardiac involvement during scorpion envenomation. However, Takotsubo 
syndrome seems to be underestimated in the literature in patients suffering from cardiac failure following SE. 
Methods: In this review, we aimed to detail all described cases, the mechanism, and outcomes of scorpion enven-
omation complicated by Takotsubo cardiomyopathy. We used the PubMed database by using the following keywords 
in MeSH research: scorpion envenomation, Takotsubo cardiomyopathy, and Takotsubo syndrome. Results: The lit-
erature analysis showed the existence of only four cases of confirmed Takotsubo cardiomyopathy following severe 
SE. All four patients developed a transient reversible left ventricular systolic dysfunction in the absence of coronary 
artery disease, following a positive history of scorpion envenomation. A cardiac MRI was performed in all cases, 
showing a ballooning in the left ventricle associated with a left ventricular ejection fraction in all cases. All patients 
were improved under symptomatic treatment, and complete recovery of the wall motion was observed. Conclusion: 
Takotsubo syndrome, although not often reported in the literature in severe SE, can represent an effective hypoth-
esis explaining the pathophysiology of cardiac involvement during SE. In severe scorpion envenomation, multiple 
mechanisms exist and can explain the development of Takotsubo syndrome. Its management is based on oxygen, 
with invasive or non-invasive ventilator support in patients with respiratory failure and/or cardiogenic shock. Beta-
blockers, mineralocorticoid receptor antagonists, and diuretics are usually used in Takotsubo syndrome. However, 
in severe scorpion envenomation, all reported cases of Takotsubo cardiomyopathy are associated with cardiogenic 
shock and acute pulmonary edema. As a consequence, we advise the use of Dobutamine since it has already been 
confirmed that cardiac dysfunction following scorpion envenomation improves well and safely under Dobutamine 
infusion.
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Introduction

Scorpion envenomation (SE) is a common intox-
ication in tropical and subtropical areas, lead-
ing to intensive care admission [1]. The severity 
of the clinical manifestation is due essentially 
to the cardio-respiratory impairment. Indeed, 
cardiorespiratory manifestations, mainly car-
diogenic shock and acute pulmonary edema, 
represent the main causes of death after SE 
[2]. Their mechanism remains unclear, and mul-
tiple conclusions are discussed and reported  
in the literature [2]. Moreover, the nature of 
SE-related cardiomyopathy is still the subject of 
much debate. Indeed, at least three mecha-

nisms, namely adrenergic myocarditis, toxic 
myocarditis, and myocardial ischemia, have 
been discussed and debated in the literature 
[3]. However, it is well-established that the sig-
nificant discharge of catecholamines plays a 
fundamental role in the genesis of systolic dys-
function of the left ventricle (LV) during SE [4]. 

Takotsubo cardiomyopathy is characterized by 
transient systolic dysfunction manifested by 
ballooning of the apex or by disturbances in the 
kinetics of the basal or focal median segments 
of the left ventricle in the absence of obstruc-
tive coronary artery disease [5, 6]. This syn-
drome, exceptionally reported in the literature, 
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can help to better understand the pathophysi-
ology of cardiac involvement during SE [7, 8].  
In fact, Takotsubo syndrome is comparable to 
microvascular acute coronary syndrome [5, 6]. 
It may partly share the same pathophysiology 
debated during SE, with adrenergic storm [3], 
without myocardial infarction due to the ab- 
sence of coronary artery stenosis [9]. In fact, 
experimental studies have shown that severe 
scorpion envenomation leads to a significant 
increase (30-40-fold) in plasma epinephrine 
and norepinephrine levels [10, 11].

Takotsubo syndrome has many physiopatho-
logical mechanism similarities with scorpion-
related cardiomyopathy (discharge of catechol-
amines and microvascular arterial dysfunction, 
all-motion abnormalities, reversible heart fail-
ure); nevertheless, it is rarely described in this 
specific condition.

In this review, we aimed to detail all described 
cases, the mechanism, and outcomes of scor-
pion envenomation complicated by Takotsubo 
cardiomyopathy. We used the PubMed data-
base by using the following keywords in MeSH 
research: scorpion envenomation, Takotsubo 
cardiomyopathy, and Takotsubo syndrome.

In this review, Takotsubo cardiomyopathy due 
to scorpion envenomation is defined as tran-
sient reversible left ventricular systolic dys- 
function associated with electrocardiographic 
changes and minimal cardiac enzyme release 
in the absence of coronary artery disease and 
of myocarditis or pheochromocytoma [5, 6] fol-
lowing a positive history of scorpion enveno- 
mation. 

Based on the diagnostic standards for the 
International Expert Consensus Document on 
Takotsubo Syndrome [5], Takotsubo cardiomy-
opathy was positively diagnosed in all includ- 
ed individuals [5]. The clinical presentation, 
ST-segment abnormalities seen in the ECG,  
cardiac biomarker levels, echocardiography 
results, and the CMR images are all taken into 
consideration by these criteria [5].

Results

The search in the PubMed and Medline data-
bases using the identified keywords showed 
that a total of 10 articles were published on this 
subject [7, 8, 12-19]. However, according to our 

criteria and to the Revised Mayo Clinic Criteria 
[20], only three publications [7, 8, 13] reported 
a confirmed clinical case of Takotsubo cardio-
myopathy due to scorpion envenomation. A 
total of four patients were described to have 
Takotsubo cardiomyopathy following scorpion 
envenomation. Three cases are reported by 
two Tunisian critical care teams [7, 13] and one 
by a Brazilian emergency team [8]. 

All reported patients are young (ages ranging 
from 7 to 45 years) without any history of car-
diac or coronary disease. They were admitted 
to an emergency department and/or ICU for 
severe scorpion envenomation (Grade III) by a 
scorpion of the Androctonus australis species 
[7, 13] or Tityus serrulatus species [8]. All 
patients exhibited signs of respiratory distress 
due to cardiogenic pulmonary edema. Biological 
findings showed a high level of troponin I in all 
cases and a high value of B-type natriuretic 
peptide (NT-proBNP) in three patients [7, 8]. 
The electrocardiographic study showed sinus 
tachycardia associated with ST-segment chang-
es in all cases. The echocardiography was done 
for all patients showing a systolic left ventricu-
lar dysfunction with important hypokinesia and 
a left ventricle ejection fraction (LVEF) ranging 
from 26% to 35%. A cardiac magnetic reso-
nance (CMR) was performed in all patients, 
showing an apical ballooning in the left ventri-
cle in one case [8] and basal ballooning of the 
left ventricle in the three other cases [7, 13]. 

All patients were treated with oxygen therapy. 
Furosemide was administered for one patient 
[8], Dobutamine infusion was used in three 
patients [7, 13], and CPAP and/or invasive 
mechanical ventilation was used in three pa- 
tients [7, 13]. A repeat echocardiography exam-
ination was performed for all patients, showing 
a full recovery of systolic dysfunction. All the 
patients improved well and were discharged 4 
to 6 days after hospital admission.

A second CMR performed for two patients 
(after seven months [8] and four weeks [7]) 
showed a complete recovery of the wall motion 
in the two patients. For the two other patients 
[7, 13], MRI was not repeated due to logistic 
reasons. 

All clinical and para-clinical characteristics of 
all included patients were detailed in the 
Supplementary File. Table 1 summarizes all 
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Table 1. Details of Takotsubo cardiomyopathy following scorpion envenomation cases

Reference Age Scorpion Clinical  
presentation Electrocardiogram Cardiac biomarkers Echocardiography

Cardiac 
magnetic 
resonance

Chest X-ray Outcome

Miranda et al. [8].
Brazil/2015

7 
years

Tityus  
serrulatus

Vomiting/sweating 
Respiratory distress

Sinus tachycardia 
ST elevation in anteroseptal 
and lateral leads

Troponin I: 10.89 μg/L
NT-proBNP: 10003 pg/L

Systolic left ventricular
Dysfunction 
Apical hypokinesia 
LVEF of 26%

Apical ballooning 
of LV

Pulmonary 
edema

Improved/
Complete recovery of 
systolic dysfunction 

Abroug et al. [7].
Tunisia/2018

36 
years

Androctonus 
australis

Cardiogenic shock 
Respiratory failure

Tachycardia 
ST depression in anteroseptal 
leads

Troponin I: 3.4 ng/mL
NT-proBNP: 3430 pg/ml

Systolic dysfunction
LVEF 30%

Basal ballooning 
of the right and 
left ventricle

Pulmonary 
edema

Improved

Abroug et al. [7].
Tunisia/2018

45 
years

Androctonus 
australis

Altered level of 
consciousness
Cardiogenic shock 
Respiratory failure 

Tachycardia 
ST depression in anteroseptal 
precordial leads

Troponin I: 3.1 ng/ml
NT-proBNP: 6270 pg/ml

Systolic dysfunction
LVEF 35%

Basal ballooning Pulmonary 
edema
Bilateral alveo-
lar infiltrates

Improved
Recovery of systolic 
dysfunction

Ben Jemaa et al. 
[13]. Tunisia/2021

26 
years

Androctonus
Australis

Cardiogenic shock 
Respiratory failure

Tachycardia 
ST depression in anteroseptal 
precordial leads

Troponin I: 2.9 ng/ml Systolic dysfunction 
LVEF 33%
Hypokinesis of the basal 
and mid segments

Basal ballooning Bilateral alveo-
lar infiltrates

Improved
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clinical and para-clinical characteristics of all 
included patients.

Discussion

This review reports four cases of confirmed 
Takotsubo cardiomyopathy following severe 
scorpion envenomation. In fact, all four patients 
developed a transient reversible left ventricular 
systolic dysfunction associated with electro- 
cardiographic changes and minimal cardiac 
enzyme release in the absence of coronary 
artery disease, following a positive history of 
scorpion envenomation. A cardiac MRI was per-
formed in all cases, showing a ballooning in the 
left ventricle associated with a left ventricular 
ejection fraction in all cases. All patients were 
improved under symptomatic treatment, and 
complete recovery of the wall motion was ob- 
served in all cases. 

Scorpion envenomation represents a big health 
problem in tropical and subtropical regions. 
Cardio-respiratory complications, mainly car-
diogenic shock and pulmonary edema, are the 
leading causes of death after scorpion enven-
omation [1, 14]. 

The venom of scorpions contains various low-
weight peptides known as neurotoxins. These 
peptides are more commonly associated with 
the Buthoids (one family, Buthidae) than with 
the chactoides (the other five families), the ven-
oms of which are less harmful to humans [14, 
21]. These toxins are tiny, basic proteins of 
around 65 amino-acids that selectively affect 
mammals and invertebrates. The main harmful 
effects of scorpion venom are on the neuro-
muscular and cardiovascular systems. The re- 
lease of catecholamines and vasoactive pep-
tides has been proposed as the primary mech-
anism of myocarditis associated with scorpion 
envenomation [21-23]. Actually, the neurotox-
ins found in scorpion venom have an impact on 
voltage-gated sodium (Na) and potassium (K) 
channels, which causes neuronal excitement 
and the release of a significant amount of  
norepinephrine, epinephrine, and acetylcholine 
from the adrenal medulla and sympathetic and 
parasympathetic nerve endings [23].

Although cardiac dysfunction is well-document-
ed in severe cases of SE [1-3, 14], the mecha-
nism of acute heart failure has been exten- 
sively debated. Indeed, adrenergic myocarditis, 

toxic myocarditis, and myocardial ischemia rep-
resent the three most detailed mechanisms 
that explain the cardiac dysfunction in this spe-
cific condition [1, 4, 9, 12]. However, Takotsubo 
syndrome, although not often reported in the 
literature in this specific condition, can repre-
sent an effective hypothesis explaining the 
pathophysiology of cardiac involvement during 
SE [7, 8]. In fact, Takotsubo syndrome may part-
ly share the same pathophysiology debated 
during SE, with adrenergic storm [3], without 
myocardial infarction [9]. As a consequence, we 
think that Takotsubo syndrome is underesti-
mated in the literature in patients suffering 
from cardiac failure following scorpion enve- 
nomation. 

Clinical studies in favor of a diagnosis of Takot-
subo syndrome following SE

In the literature, there are many published stud-
ies supporting the hypothesis of Takotsubo syn-
drome in patients suffering from cardiac failure 
following scorpion envenomation. Indeed, in a 
previous study, including six young patients 
(ages ranging from 4 to 29 years) suffering from 
severe scorpion envenomation, it was reported 
that there is evidence of myocardial damage, 
confirmed by electrocardiography and echocar-
diography in all patients [9]. Myocardial perfu-
sion scintigraphy, coupled with radionuclide 
ventriculography performed for all patients, 
showed myocardial hypoperfusion in all cases 
[9]. Moreover, control investigations obtained 
in two patients showed considerable improve-
ment in the wall motion and in myocardial per-
fusion. Segments with improved wall motion 
showed great improvement in regional perfu-
sion. In this study [9], the investigators con- 
cluded that there is evidence of myocardial 
hypoperfusion in severe scorpion sting pati- 
ents due to coronary vasoconstriction in young 
patients without any history of coronary dis-
ease. In the afore-mentioned study [9], coro-
nary vasoconstriction after scorpion envenom-
ation was explained by a direct vasoconstrictive 
effect of different substances (e.g., catechol-
amines) in the coronary arteries [9, 14, 21], 
and/or endothelial dysfunction. In fact, the 
release of high levels of cytokines (IL-1 alpha, 
IL-6, IL-10, TNF-alpha, and IL1-beta) following 
severe scorpion envenomation leads to micro-
vascular injury or vasospastic responses in the 
coronary arteries [9, 14, 21] and may explain 
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coronary vasospasm and myocardial hypoper- 
fusion.

The same results were also reported by Cupo P 
et al. [24] in 12 children (1-12 years old) admit-
ted for severe Tityus serrulatus envenomation. 
In the latter study [24], the contribution of myo-
cardial ischemia to the left ventricular dysfunc-
tion in SE was explored by using 99mTc-Sesta-
mibi myocardial perfusion scintigraphy (MPS). 
The investigators found that all patients exhib-
ited myocardial perfusion defects associated 
with systolic dysfunction. The investigators con-
cluded that their results strongly support the 
participation of transitory myocardial ischemia 
in the mechanism of acute cardiac dysfunction 
caused by severe scorpion envenomation. The 
same conclusion was reported by Figueiredo 
AB et al. [25] in a study including 15 patients. In 
the latter study [25], the investigators found 
that myocardial perfusion abnormalities are 
common in scorpion envenomation. They also 
found a good correlation between the localiza-
tion of perfusion abnormalities and contractile 
dysfunction. Moreover, recovery of contractility 
was correlated with the reversibility of perfu-
sion defects. These findings suggest the par-
ticipation of myocardial perfusion abnormali-
ties in the pathophysiology of this form of acute 
ventricular failure. 

All patients included in the last three studies [9, 
24, 25] meet all the criteria of Takotsubo car-
diomyopathy. In fact, all included patients (33 
patients) developed a transient reversible left 
ventricular systolic dysfunction associated with 
electrocardiographic changes, minimal cardiac 
enzyme release, and transient myocardial hy- 
poperfusion in the absence of coronary artery 
disease (young patients in all cases) following a 
positive history of scorpion envenomation. 

On the other hand, in one combined hemody-
namic and Echo-Doppler study including nine 
consecutive patients, Abroug et al. [26] found 
that the left ventricle was hypokinetic in all 
patients. Moreover, left ventricular systolic 
function evolved toward normalization within 
six days, preceded by full clinical recovery. 
Furthermore, reversible hypokinesia and de- 
crease of left ventricular ejection fraction (EF) 
and fractional shortening (FS) are frequently 
reported in the majority of cases of severe scor-
pion envenomation [27]. All these changes in 
left ventricular ejection fraction (EF) and frac-

tional shortening (FS) can be explained by a 
Takotsubo cardiomyopathy secondary to severe 
scorpion envenomation.

Finally, two studies [28, 29] explored histopath-
ological findings in the autopsy of the patients 
following severe scorpion envenomation; the 
most observed abnormalities were interstitial 
edema [28, 29], dilation of chambers [28, 29], 
inflammatory infiltrates such as polymorpho-
nuclear cells, and eosinophils [29] were the  
histopathological findings. These histological 
findings are usually observed in Takotsubo syn-
drome [30, 31]. 

Mechanisms of Takotsubo syndrome following 
SE

Although reported more than three decades 
ago [32], the exact pathophysiological mecha-
nism of Takotsubo cardiomyopathy remains not 
fully understood. Its pathophysiology varies, 
including microvascular spasms of coronary 
arteries and myocardial perfusion disturbance 
due to microcirculatory dysfunction [33]. In 
severe scorpion envenomation, multiple mech-
anisms exist and can explain the development 
of Takotsubo syndrome.

Catecholamine storm: Endogenous adrenergic 
over-release is the most established theory for 
the pathogenesis of Takotsubo syndrome [33]. 
In severe scorpion envenomation, like in cases 
of sudden surprising stress and subarachnoid 
hemorrhage [34], a 30-40-fold rise in plasma 
epinephrine and norepinephrine levels was 
found [10, 11]. This leads to left ventricular dys-
function. In fact, a catecholamine storm leads 
to microvascular spasms of coronary arteries 
and microvascular dysfunction, which may 
have a toxic effect and can reduce myocyte 
viability [33].

Inflammatory mechanisms and cytokine stor- 
ms: Severe scorpion envenomation is associ-
ated with the release of pro-inflammatory cyto-
kines [35, 36]. In fact, Fukuhara YDM et al. [36] 
have shown that TNFalpha, IL-1β, IL-6, and IL-8 
levels were significantly high in severe cases of 
SE. Moreover, the levels of these cytokines 
were positively correlated with the severity of 
envenomation and the presence of cardiac dys-
function [2, 35, 36]. The cytokine release leads 
to endothelial injuries, microvascular injuries, 
and/or vasospastic responses in the coronary 
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Figure 1. Mechanisms of Takotsubo syn-
drome following severe scorpion enven-
omation.

arteries [37, 38]. As a consequence, cytokine 
storms worsen the microvascular damage ob- 
served in coronary arteries, leading to myocar-
dial oxygenation disturbance [37, 38].

Metabolic disturbances: Hyperglycemia is of- 
ten observed in severe scorpion-envenomed 
patients, and its correlation with the severity of 
clinical manifestation is well-established. It is 
due to a massive release of catecholamines, 
increased glucagon levels, cortisol levels, and 
either decreased insulin levels or insulin resis-
tance [39]. These hormonal changes lead to 
lipolysis and an increase in free fatty acids [40]. 
These hormonal changes induce myocardial 
impaired membrane integrity with cell dama- 
ge, disturbances in calcium movement, and 
arrhythmia [41]. Second, hyperglycemia leads 
to an increase in vivo platelet activation with a 
massive release of thromboglobulin, leading to 
myocardial ischemia and dysfunction [41]. The 
last mechanism is the effect that hyperglyce-
mia can lead to endothelin-1 liberation by car-
diomyocytes. This leads to intracellular calcium 
accumulation and a disturbance in myocardial 
contractility [42].

Figure 1 summarizes all mechanisms impli- 
cated in Takotsubo cardiomyopathy following 
severe SE.

Management of Takotsubo syndrome following 
SE

The management of acute heart failure after 
Takotsubo cardiomyopathy is determined by 
the standard international guidelines, compris-
ing oxygen and respiratory support, beta-block-
ers, mineralocorticoid receptor antagonists, 
and diuretics [6, 33, 43]. However, in severe 
scorpion envenomation, all reported cases of 
Takotsubo cardiomyopathy are associated with 
cardiogenic shock and acute pulmonary edema 
[7, 8, 13]. Oxygen, with invasive or non-invasive 
ventilator support in patients with respiratory 
failure and/or cardiogenic shock, is recom-
mended to improve the clinical status of severe 
myocardial failure and pulmonary edema [3]. 
On the other hand, we advise the use of 
Dobutamine with a mean dose of 5-10 µg/kg 
per minute since it has already been confirmed 
that cardiac dysfunction following scorpion 
envenomation improves well and safely under 
Dobutamine infusion [7, 8, 13, 44-46]. 

We summarize that Takotsubo syndrome is 
underestimated in the literature in patients suf-
fering from cardiac failure following scorpion 
envenomation. In fact, many patients included 
in previously reported studies [9, 24-31] who 
meet all the criteria of Takotsubo cardiomyopa-
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thy are not classified as Takotsubo cardiomy-
opathy. Indeed, most included patients devel-
oped transient reversible left ventricular systo- 
lic dysfunction associated with electrocardio-
graphic changes, minimal cardiac enzyme re- 
lease, and transient myocardial hypoperfusion 
in the absence of coronary artery disease 
(young patients in all cases). However, all these 
studies suffer from an incomplete cardiac 
exploration. In the current study, only four 
patients were described to have Takotsubo car-
diomyopathy following scorpion envenomation 
[7, 8, 13]. Takotsubo syndrome may be ex- 
plained by the same pathophysiology debated 
during SE, with adrenergic storm [3], without 
myocardial infarction [9]. As a consequence, 
we think that the most significant limitation of 
this review is the small number of included 
patients, due to the under-estimation of this 
complication in severe scorpion envenoma- 
tion.

Conclusion

Takotsubo syndrome, although not often re- 
ported in the literature in severe SE, can repre-
sent an effective hypothesis explaining the 
pathophysiology of cardiac involvement during 
SE. In severe scorpion envenomation, multiple 
mechanisms exist and can explain the develop-
ment of Takotsubo syndrome. Its management 
is based on oxygen, with invasive or non-inva-
sive ventilator support in patients with respira-
tory failure and/or cardiogenic shock. On the 
other hand, we advise the use of Dobutamine 
with a mean dose of 5-10 µg/kg per minute 
since it has already been confirmed that cardi-
ac dysfunction following scorpion envenom-
ation improves well and safely under Dobu- 
tamine infusion.
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Supplementary File

Case-series

The search in the PubMed and Medline databases using the identified keywords showed that a total of 
10 articles were published on this subject [1-10]. However, according to our criteria used and according 
to the Revised Mayo Clinic Criteria [11], only three publications [1, 2, 4] reported a confirmed clinical 
case of Takotsubo cardiomyopathy due to scorpion envenomation. A total of four patients were described 
to have Takotsubo cardiomyopathy following scorpion envenomation. Three cases are reported by two 
Tunisian critical care teams [1, 4] and one by a Brazilian emergency team [2]. 

The first case was published by Miranda CH et al. in Brazil [2] in 2015. The case reports a 7-year-old boy 
admitted to the emergency department for severe scorpion envenomation by a scorpion of the Tityus 
serrulatus species. The patient was admitted to the emergency department with pain in the site of the 
sting associated with systemic manifestation (vomiting and sweating) and respiratory distress due to 
cardiogenic pulmonary edema. The systolic arterial blood pressure was at 137 mmHg, the diastolic arte-
rial blood pressure was at 100 mmHg, and the heart rate was 119 beats per minute. Biological findings 
showed a high level of troponin I (10.89 μg/L) and a high value of B-type natriuretic peptide (NT-proBNP) 
at 10003 pg/mL. An electrocardiogram (ECG) was performed, showing sinus tachycardia associated 
with ST-segment elevation in V1 to V2, V3, DI, and aVL leads. The echocardiography showed a systolic 
left ventricular dysfunction with important hypokinesia in the apical region and left ventricle ejection 
fraction (LVEF) of 26%. The patient was treated with furosemide intravenously and oxygen therapy. A 
cardiac magnetic resonance (CMR) was performed, showing an apical ballooning in the left ventricle 
associated with a left ventricular ejection fraction (LVEF) of 29%. The patient was well-improved and 
was discharged 6 days after hospital admission. A second Echocardiography performed 6 days later 
showed a full recovery of the systolic dysfunction. Moreover, the second CMR performed after 7 months 
showed a complete recovery of the wall motion in the apical region.

The diagnosis of Takotsubo cardiomyopathy was retained on clinical presentation; ST-segment abnor-
malities were observed in the electrocardiogram, cardiac biomarker levels, echocardiography findings, 
and CMR images.

The second case was reported by Abroug et al. (Tunisia) in 2018 [1]. The case reports A 36-year-old 
woman admitted to the ICU for severe scorpion envenomation (Grade III) by a scorpion of the Androctonus 
australis species. A clinical examination showed that she had a cardiogenic shock associated with respi-
ratory failure due to pulmonary edema (with bilateral alveolar infiltrates present on the chest X-ray). The 
ECG showed tachycardia with ST depression in V1 to V4 leads. Troponin and NT pro-BNP level peaks 
were high (3.4 ng/ml and 3430 pg/ml, respectively). Echocardiography found a systolic dysfunction with 
a low LVEF at 30%, without any wall motion abnormalities or mitral regurgitation. Cardiac magnetic reso-
nance imaging (MRI) performed on the day of admission showed a basal ballooning of the left and right 
ventricles. She was treated by oxygen and CPAP, and the Dobutamine infusion was started to treat the 
cardiogenic shock. She was well-improved and discharged five days later. A second cardiac MRI (per-
formed 4 weeks later) was normal. 

The third case was reported by Abroug et al. (Tunisia) in 2018 [1]. The case reports a 45-year-old woman 
with no cardiac history admitted to ICU for severe scorpion envenomation (7 hours following a scorpion 
sting) by a scorpion of the Androctonus australis species. She presented clinical signs of respiratory 
failure (respiratory rate at 34 c/min and SaO2 on air: 84%) due to pulmonary edema (with bilateral 
alveolar infiltrates present on the chest X-ray). Moreover, she presented clinical signs of cardiogenic 
shock with SBP at 79 mmHg, DSB at 54 mmHg, and heart rate at 126 b/min. She underwent tracheal 
intubation and mechanical ventilation, and Dobutamine infusion was started. The ECG showed tachy-
cardia with ST depression in the antero-septal precordial leads. Troponin and NT pro-BNP level peaks 
were high (3.1 ng/ml and 6270 pg/ml, respectively).  Echocardiography revealed a systolic dysfunction 
with an LVEF at 35%. Cardiac MRI performed 24 hours after the scorpion sting showed a basal balloon-
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ing. The patient was well-improved under treatment (Dobutamine infusion and mechanical ventilation). 
She was discharged four days following the ICU admission with a normal LV function on repeat echocar-
diography examination. MRI was not repeated in this case due to logistic reasons.

The fourth, and last, case was by Ben Jemaa et al. (Tunisia) in 2021 [4]. The case reports a 26-year-old 
man with no cardiac history admitted to ICU for severe scorpion envenomation by a scorpion of the 
Androctonus australis species. He presented clinical signs of respiratory failure due to pulmonary 
edema (with bilateral alveolar infiltrates present on the chest X-ray) and cardiogenic shock (SBP at 80 
mmHg, DSB at 40 mmHg, and heart rate at 120 b/min). The ECG showed tachycardia with ST depres-
sion in the V2 to V5 precordial leads. Troponin level peaks were high at 2.9 ng/ml. Echocardiography 
revealed a systolic dysfunction with an LVEF at 33% with a relative hypokinesis of the basal and mid 
segments. The cardiac MRI performed 24 hours after the scorpion sting showed a basal ballooning. The 
patient was treated with Dobutamine infusion and oxygen therapy. He was discharged six days after ICU 
admission with a normal LV function on repeat echocardiography examination. MRI was not repeated in 
this case due to logistic reasons.
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