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Abstract 

Background: Scorpion sting envenomation is a medical emergency and can pose a life-

threatening event in many tropical and subtropical countries all around the world especially in 

North Africa, the Middle East, Latin America and India, mainly in the rural areas. Scorpions 

are eight legged Arthropods, crab like arachnids,and are the most important venomous 

creatures after snakes belonging to order scorpionida and class Arachnida. Globally 1500 

scorpion species belonging to 18 families have been described. Only 30 are considered 

dangerous to man, with 29 of them belonging to the family Buthidae. 
 

Aims and Objectives: To evaluate the clinical, biochemical, and echocardiography profile of 

children less than 12 years with scorpion envenomation. 

To determine the severity of envenomation by comparing clinical, biochemical and echo 

cardiography profile with treatment of scorpion envenomation in children less than 12 

years.To evaluate the role of cardiac biomarkers and echocardiography in detecting 

myocarditis at the earliest. 

Materials and Methods: This study was conducted in Pediatric Intensive care unit, 

Villupuram Medical College (GVMCH). It is a collaborative effort of Department of 

Pediatrics and Department of Cardiology at GVMCH. Institute ethical committee (IEC) 

permission was obtained. 

Conclusion: Scorpion envenomation is one of the important casualty in ER in any tertiary 

care centre. Myocardial involvement and its consequence are the important cause of mortality 

and morbidity. 

Our study clearly highlights the burden of disease in the community and further we 

recommend Government agencies to create awareness among public about Myocardial 

dysfunction association following scorpion sting envenomation through their strong public 

Health network. This will sensitize public to immediately rush to hospitals without taking any 

traditional medicinal approach after scorpion bite. 

Keywords: Scorpion Envenomation, Echo and Myocardial dysfunction.  
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Introduction 
 

Scorpion sting envenomation is a medical emergency and can pose a life-threatening event in 

many tropical and subtropical countries all around the world especially in North Africa, the 

Middle East, Latin America and India, mainly in the rural areas. Scorpions are eight legged 

Arthropods, crab like arachnids, are the most important venomous creatures after snakes 

belonging to order scorpionida and class Arachnida. Globally 1500 scorpion species 

belonging to 18 families have been described. Only 30 are considered dangerous to man, with 

29 of them belonging to the family Buthidae. Only 11 accounts for serious/ fatal envenoming 

including scorpions of genus Androctonus and Buthus in North Africa, Leiurus in the Middle 

East, Tityus in South America, Centauroids in North and Central America, Mesobuthus in 

Asia (India) and Parabuthus in South Africa 
[1]

.
  

In India there are about 100 species which are known. Among these, Mesobuthus tamulus 

(Indian red scorpion) and Heterometrus swammardami are of medical importance. In South 

India in addition to these Palmaneous gravimanus, black scorpion is also common 
[2]

. Of the 

above Mesobuthus tumulus is the most lethal amongst all poisonous species of scorpions in 

India with fatalities in adults and children. It is common in western Maharashtra, Gujarat, 

Kerala, Andhra Pradesh, Tamilnadu and Karnataka.  

Severity of envenomation depends on multiple factors which includes the species of scorpion, 

age of the child and body surface area.Most of the morbidities are attributed to cardio 

pulmonary complications such as myocarditis and acute pulmonary edema. 

 

Aims and Objectives 

 

To evaluate the clinical, biochemical, and echocardiography profile of children less than 12 

years with scorpion envenomation. 

 

Primary objective of the study 

 

To determine the severity of envenomation by comparing clinical, biochemical and echo 

cardiography profile with treatment of scorpion envenomation in children less than 12 years  

 

Secondary objective of the study 

 

To evaluate the role of cardiac biomarkers and echocardiography in detecting myocarditis at 

the earliest. 

 

Justification for the conduct of the study 

 

Though no clear-cut data are available about the prevalence of scorpion sting in our area, it is 

clearly evident from the previous year admissions that scorpion stings are more common in 

our area, that too in a susceptible group. This study will help in evaluating the pattern of 

scorpion sting and may help in formulating programs to reduce the morbidity in tertiary and 

secondary care levels. 

 

Materials and Methods 

 

This study was conducted in Pediatric Intensive care unit, Villupuram Medical College 

(GVMCH). It is a collaborative effort of Department of Pediatrics and Department of 

Cardiology at GVMCH. Institute ethical committee (IEC) permission was obtained. 

 

Study design: Prospective Observational study 
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Study participants 

  

Children<=12years with scorpion sting envenomation admitted in PICU at Villupuram 

Medical College Hospital 

 

Inclusion criteria 

 

All children less than 12 years admitted in pediatric ward with definite history of scorpion 

envenomation with scorpion seen around the vicinity of victim or scorpion seen by the 

bystanders. 

Unknown bite presenting with features of autonomic storm such as local pain, cold 

peripheries.  

 

Exclusion criteria 

 

Other insect bites 

Children left against medical advice, and those who are referred, or those outcomes could not 

be measured will be excluded from our study.  

 

Procedure 

 

All the children presented to EMERGENCY ROOM, Government Villupuram medical 

college hospital with history of scorpion sting, scorpion seen in the scene of act, or h/o 

unknown bite with features of scorpion envenomation such as cold peripheries, sweating, 

priapism, local pain etc. 

This study was conducted during the year 2020 from January 2020 to December 2020. After 

admitting in the hospital, informed consent was obtained from the caregivers of study 

subjects. Along with the routine investigations, extra 2ml of blood was drawn within 1 hour 

after admission. In addition to the parent’s consent, assent from children aged 7-12 years was 

obtained.  

Cases were assessed according to ER protocol, initial assessment done and case stabilized 

and transferred to PICU. Detailed history was taken regarding the time, bite site, colour of the 

scorpion, any pre-hospital medications given, whether referred from a primary health centre 

or secondary health care centre or self-referral. Other symptoms regarding envenomation 

such as sweating, local pain, breathlessness, altered sensorium were obtained from history as 

well as from examination.  

Vital parameters such as respiratory rate, saturation, heart rate, pulse volume, Blood pressure, 

liver span, and in addition to that, signs specific of envenomation such as priapism, sweating, 

altered sensorium, tachypnoea, dyspnoea, tachycardia, hypotension as well as hypertension 

were recorded. Repeated assessment of the above parameters was done meticulously every 2 

hours, initially for 12 hours and for longer periods for those who required continuous 

monitoring such as those with myocarditis and pulmonary oedema. 

Scorpion sting without envenomation (grade 1) was assigned to the children who presented 

with no signs of envenomation at admission but with h/o scorpion sting and those who didn’t 

develop features of autonomic storm thereafter and therefore didn’t require any other 

treatment like prazosin and remained asymptomatic thereafter. They were observed for 48 

hours before discharge. 

A diagnosis of scorpion sting with autonomic storm (grade 2) was assigned to children who 

presented with signs of autonomic storm such as sweating, tachycardia or bradycardia, 

hypertension or hypotension, ice cold peripheries, priapism, vomiting. They were started on 

IV fluid boluses when and wherever required as per the volume status and blood pressure and 

started on prazosin, maximum up to 4 doses until autonomic storm resolved. This also 

includes children presenting with local pain alone and proceeding with storm manifestations 

after admission. 
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A diagnosis of scorpion sting with myocarditis (grade 3) was assigned to children who 

presented with cardiogenic shock, with either features of pulmonary oedema (grade 4) or not, 

with or without hepatomegaly, with reduced ejection fraction on initial screening echo, 

persistent tachycardia, varying heart rate (wide fluctuations in heart rate). Sometimes along 

with any few above signs and symptoms, child may have autonomic storm. The child that 

presents with grade 2 can progress to grade 3 during the course of treatment and may also to 

grade 4. Usually, we can avoid the deterioration from grade 3 to grade 4 if prompt treatment 

is given along with meticulous monitoring.  

The following are some of the tables that show the normal range of vitals as per age. 

The normal respiratory rate by age is as follows 

 

Results 

 
Table 1: Correlation between Age and Myocardial Dysfunction 

 

 
Myocardial Dysfunction 

Total 
Absent Present 

Age 

Less than 1 Year 
Count 6 2 8 

% within Age 75.0% 25.0% 100.0% 

1-4 Years 
Count 24 8 32 

% within Age 75.0% 25.0% 100.0% 

5-8 Years 
Count 36 9 45 

% within Age 80.0% 20.0% 100.0% 

9-12 Years 
Count 33 7 40 

% within Age 82.5% 17.5% 100.0% 

Total 
Count 99 26 125 

% within Age 79.2% 20.8% 100.0% 

Chi-Square Value = 0.71 P value = 0.871 Not Significant 
 

The chi-square test shows that there is no significant correlation between Age and Myocardial 

Dysfunction (p=0.871). 

 
Table 2: Correlation between Sex and Myocardial Dysfunction 

 

 
Myocardial Dysfunction 

Total 
Absent Present 

Sex 

Male 
Count 62 17 79 

% within Sex 78.5% 21.5% 100.0% 

Female 
Count 37 9 46 

% within Sex 80.4% 19.6% 100.0% 

Total 
Count 99 26 125 

% within Sex 79.2% 20.8% 100.0% 

Chi-Square Value = 0.067 P value = 0.795 Not Significant 

 

The chi-square test shows that there is no significant correlation between Sex and Myocardial 

Dysfunction (p=0.795). 

 
Table 3: Correlation between admission interval and Myocardial Dysfunction 

 

 
Myocardial Dysfunction 

Total 
Absent Present 

Bite-Admission 

interval 

<6 hours 
Count 96 20 116 

% within interval 82.7% 17.2% 100.0% 

>6 hours 
Count 3 6 9 

% within interval 33.3% 66.6% 100.0% 

Total 
Count 99 26 125 

% within interval 79.2% 20.8% 100.0% 
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Chi-Square Value = 35.87 P value = 0.0043 Significant 
 

The chi-square test shows that there is significant correlation between bite- admission interval 

and Myocardial Dysfunction (p=0.0043). 

 
Table 4: Correlation between Scorpion colour and Myocardial Dysfunction 

 

  
Myocardial Dysfunction 

Total 
Absent Present 

Scorpion colour 

Red 16 10 26 

Black 18 1 19 

Yellow 20 1 21 

White 10 2 12 

 Orange 16 5 21 

 Brown 8 1 9 

 Others 11 6 17 

 Total 99 26 125 

Chi-Square Value = 50.23, P value = 0.03, Significant 

 

The chi-square test shows that there is significant correlation between Scorpion colour and 

Myocardial Dysfunction (p=0.795). 

 
Table 5: Correlation between Diaphoresis and Myocardial Dysfunction 

 

 
Myocardial Dysfunction 

Total 
Absent Present 

Diaphoresis 

Absent 
Count 57 4 61 

% within Diaphoresis 93.4% 6.6% 100.0% 

Present 
Count 42 22 64 

% within Diaphoresis 65.6% 34.3% 100.0% 

Total 
Count 99 26 125 

% within Diaphoresis 79.2% 20.8% 100.0% 

Chi-Square Value = 15.374, P value = < 0.001, Significant 

 

The chi-square test shows that there is a significant correlation between Diaphoresis and 

Myocardial Dysfunction (p< 0.001). 

 
Table 6: Correlation between Cold Peripheries and Myocardial Dysfunction 

 

 
Myocardial Dysfunction 

Total 
Absent Present 

Cold Peripheries 

Absent 
Count 77 10 87 

% within Cold Peripheries 88.6% 11.4% 100.0% 

Present 
Count 22 16 38 

% within Cold Peripheries 56.8% 43.2% 100.0% 

Total 
Count 99 26 125 

% within Cold Peripheries 79.2% 20.8% 100.0% 

Chi-Square Value = 16.07, P value = < 0.001, Significant 

 

The chi-square test shows that there is a significant correlation between Cold Peripheries and 

Myocardial Dysfunction (p<0.001). 
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Fig 1: Receiving Operating Characteristic Curve for T(pg/TROP ml) with Myocardial 

dysfunction(N=26). 

 

 
 

Fig 2: Receiving Operating Characteristic Curve for T(pg/TROP ml) with Myocardial Severity 

(N=19) 

 

Discussion 

  

Scorpion stings are one of the major life-threatening emergencies among children presenting 

to the emergency room of any rural health set up. Even though the presentation may vary due 

to different factors, early identification and prompt treatment leads to less morbidity, less cost 

of treatment and less mortality. 

In our study, a clinical profile, epidemiological data, biochemical profile with special mention 

on cardiac troponin T among scorpion envenomation was done. Indian red scorpion is the 

common envenomation leading to cardiovascular involvement. A combined approach of 

clinical parameters with echo and cardiac markers makes the identification of myocarditis 

early, leading to early treatment and less complications.  

In this study, scorpion sting was more common in children with age group 5- 8 years which is 

about 36% (45 children) of study population, which is similar to study by Bharath et al
 
which 

showed maximum number of children affected are between 4-6 years.  

Regarding sex distribution in our study, the maximum number of scorpion sting occurred 
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among boys. Among 125 cases, 79 were boys and 46 were girls. Out of 125 children 

admitted, maximum children (105 children) were admitted within 1-5 hours of bite. Of 

children admitted maximum incidence of myocardial dysfunction was observed in those who 

were admitted after 5 hours. 71% of admitted children in the age group 6-10 years had 

myocardial dysfunction. 

It was found that 50% had myocardial dysfunction in those admitted after 10 hours. This 

shows that those children referred earlier or seek medical attention earlier had less 

complications compared those referred late. Of 125 cases in our study maximum are self-

referred, compared to 32% of cases referred from secondary care centres and 32.8% cases 

from primary health centres. 

In our study, according to bite site, lower limb and upper limb extremities (39%)were found 

to be the most common sites for bite sting, of which upper limb incidence was more common 

(50%) followed by head (5.6%) and trunk (4.8%). Myocardial dysfunction occurred in 26 

children which accounts for 21% of total children admitted. There is significant difference in 

incidence of myocardial dysfunction between different studies. This difference in results is 

attributed in area in which study conducted, prevalence of the species and its toxicity in that 

area, season of study, advancement of treatment options and period in which study was 

conducted.  

In our study among clinical features, pain was present in 40%, diaphoresis was seen in 

50.4%, cold peripheries was present in 30.4%, excessive salivation in 0.8%, breathlessness in 

3.2%, priapism in 2.4%, tachycardia in 20.8%, hypertension in 18.4%, hypotension in 0.8%. 

Many clinical features had different incidence in different studies.  

Chest x ray findings are present in those having features of pulmonary oedema, 3 children 

had fluffy opacities and 1 had classical bat wing appearance on x ray. In our study pulmonary 

oedema was present in 4% of children, which is less compared to Bawaskar et al, study  

In our study, ECG changes were present in 20.8% of children. The most common ECG 

abnormality found was sinus tachycardia (57%).Other findings were tall T waves in 15%, T 

wave inversion in 19% and ST depression in 7%. This is similar to Behcet et al. 
[20]

 study, the 

ECG abnormalities were sinus tachycardia (17.1%), ventricular ectopic beats (13.2%), LBBB 

(13.2%).  

The echo findings in our study showed 20.8% of total study population and 100% of those 

with myocardial dysfunction had echocardiographic evidence of LV dysfunction. We took 

ejection fraction and wall motion abnormalities as an evidence of LV dysfunction. The mean 

ejection fraction was 40% which comes under moderate LV dysfunction. The maximum 

ejection fraction observed in a case of myocardial dysfunction is 48% and least ejection 

fraction observed was 20%. Out of 26 cases with myocardial dysfunction, 38.4% had EF 

between 40-50%, 26.9% had EF between 35- 40%, 19.2% had EF between 30-35%, 7.6% 

had EF between 21-30%, 7.6% had EF of 20%. Extensive studies on ejection fraction in 

scorpion sting is limited. This is similar to Chandra Mohan et al study where all cases of 

myocarditis showed echo changes but EF in all cases were <20% which is against the results 

of our study.  

In our study, trop T was done for all children with or without storm within 2 hours of 

admission. The cut off value was kept below 3.00 pg/dl. Of 125 children 82 children had 

<3.00pg/dl of which no children had myocarditis. There were 23 children in range of 30.00-

50.00 pg/dl of which 26.1% of children had myocarditis. There were 9 children between 

range of 50.00 -100.00 pg/dl of which all the children had myocarditis. There were 11 

children with value >100 pg/dl of which all the children had myocarditis.  

In our study, the mean hospital stay is 2.2 days, with lowest discharge time being 12 hours 

and longest discharge time being 7 days. This is similar to study by Rajashekar et al, 
[32]

. 

where the average duration of stay was between 1-5 days. In contrary Bharath et al, 
[23]

 

showed a longer period of stay between 2 - 14 days. 

In our study out of 125 children, 4 (3.2%) required mechanical ventilation. Mabrouk bahloul 

et al,
 [26]

 showed a higher number of children requiring mechanical ventilation of 36%. Meena 

kumari 
[33]

 et al, showed similar results with 2.4% children requiring mechanical ventilation. 
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There was no mortality in our study compared to 8.5% mortality in Bawaskar et al,
 [27]

 study, 

8.9% in Mabrouk Bohloul et al,
 [26]

 study, 4% in Tharanipriya et al, 
[16]

 and Bharath et al, 
[23]

 

study.  

In the twenty six children who had abnormal troponin levels and myocardial involvement 

(Mild,moderate and severe), ECHO was done after one year at follow upand found to 

becompletely normal.  

(Figure1) clearly indicates, Troponing T levels >39 optimum cutoff value may lead to 

Myocardial dysfunction with a 100% sensitivity and 100% Specificity. (Figure2) clearly 

indicates, Troponing T levels >50 optimum cutoff value may lead to Myocardial severity 

with a 100% sensitivity and 100% Specificity. Thus Troponin T levels is a very good 

predictor to find out Myocardial dysfunction and severity of myocardial involvement. 

 

Conclusion 

  

Scorpion envenomation is one of the important casualty in ER in any tertiary care centre. 

Myocardial involvement and its consequences are the important cause of mortality and 

morbidity. 

Our study clearly highlights the burden of disease in the community and further we 

recommend Government agencies to create awareness among public about Myocardial 

dysfunction association following scorpion sting envenomation through their strong public 

Health network, so that public immediately rush to hospitals without taking any traditional 

medicinal approach after scorpion sting. 

The combined approach of clinical, biochemical and echocardiographic picture of scorpion 

envenomation leads to early identification of myocardial involvement. Cardiac biomarkers 

like troponin T(criterion>39), along with echo is an important tool in diagnostic and 

prognostic application in scorpion sting. 

The clinical, biochemical and echocardiographic assessment earlier in the course of the 

illness reduces morbidity and mortality. 
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