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Head Injury due to Cracker Blast
اإ�سابة في الراأ�س ب�سبب انفجار الألعاب النارية )المفرقعات(

Gerard P. Devnath 1, *, Sanjay Sukumar 2, Shanmugam Kandasamy 3

1 Department of Forensic Medicine and Toxicology, Jawaharlal Institute of Postgraduate Medical Education & Research, Karaikal, Puducherry, 
India.
2 Department of Forensic Medicine and Toxicology, Jawaharlal Institute of Postgraduate Medical Education & Research, Puducherry, India.
3 Department of Forensic Medicine and Toxicology, Government Villupuram Medical College, Mundiyampakkam, Tamil Nadu, India.

Received 02 Aug. 2018; Accepted 02 Jan. 2019; Available online 23 May 2019

Naif Arab University for Security Sciences

www.nauss.edu.sa
http://ajfsfm.nauss.edu.sa

Arab Journal of Forensic Sciences & Forensic Medicine

C
as

e 
R

ep
or

t
Arab Journal of Forensic Sciences & Forensic Medicine 2019; Volume 1 Issue (9), 1268-1271

الم�ستخل�س
في  �شائعة  غير  بظاهرة  لي�س  النارية  الألعاب  عن  النا�شئ  الموت  اإن 
غير  والتعامل  الت�شنيع  عملية  اأثناء  عادةً  الوفيات  تحدث  حيث  الهند، 

ال�شليم مع المواد الكيميائية للألعاب النارية. 
ونود اأن نلقي ال�شوء في هذه الورقة على حالة نادرة اأ�شيبت فيها طفلة 
في الثانية ع�شرة من عمرها باإ�شابة في الراأ�س ب�شبب انفجار المفرقعات، 

ما اأ�شفر عن ك�شر منخف�س في قاع جمجمتها. 
واأجريت محاولة محاكاة للنمط نف�شه من الك�شر على عظام جمجمة 
ب�شرية تجريبياً با�شتخدام نف�س النوع من الألعاب النارية الذي ت�شبب في 
النارية   الألعاب  انفجار  كانت  اإذا  عما  فكرة  لإعطاء  ذلك  وتم  الإ�شابة. 
قوي بما يكفي لإنتاج ك�شر وا�شتبعاد �شكوك ن�شوء الإ�شابة ب�شبب �شربة 
قوية من �شلح على راأ�شها. ولقد اأنتج النفجار الناجم عن تجربة المحاكاة 

نمطًا م�شابهًا للك�شر مقارنةً بالك�شر الذي لوحظ في الحالة المدرو�شة. 
كما ت�شلط الورقة ال�شوء على مخاطر المفرقعات الم�شنعة محلياً من 

قبل الأطفال.
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Abstract
Death arising from fireworks is not an uncommon phe-

nomenon in India. Deaths commonly arise during the manu-

facturing process and improper handling of chemicals for 

fireworks. 

Here, we would like to highlight a rare case in which a 

12-year-old child sustained a head injury due to a cracker 

blast, which resulted in a depressed fracture over the vault of 

her skull. In this paper, we tried to emulate the same pattern 

of fracture on a human skull bone experimentally using the 

same type of cracker which caused the injury. 

This was done to give us an insight as to whether the 

cracker was powerful enough to produce a fracture and to 

rule out suspicion of blunt force trauma due to a weapon on 

the head. The subsequent explosion caused by the blast pro-

duced a distinctly similar pattern of fracture in comparison to 

the fracture observed in our case.

The study also highlights the dangers of country-made 

crackers handled by children.
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of the scalp. On examining the scalp underlying the above 

mentioned external injury, a depressed fracture 6cms in di-

ameter was observed over the vertex involving the parietal 

bones and the right temporal bone. On removing the skull 

vault, sub-dural and sub-arachanoid hemorrhage was pres-

ent over the cerebral hemispheres and base of the occipital 

lobe. A laceration measuring 5cm x 2.5cm x parenchymal 

depth was present over the parietal lobes. The remaining 

organs were intact and congested. The cause of death was 

determined to be cranio-cerebral.

3. Discussion
Crackers are very popular in India and extensively used 

during celebrations and festivals. Along with cracker use 

comes the danger of injury to children. Among children, 

the maximum number of injuries (35%) was seen in the age 

group 5–14 years [4]. The most commonly injured body 

sites include: hands (62%), face (32%) and eyes (10%) [5-

7]. However, we note one epidemiological overview study 

from Australia conducted between July 1987 and June 

1996 which stated that the head is the commonest anatomi-

cal site involved in firework injuries [8].  Even low risk 

sparklers can burn at very high temperature and cause se-

vere dermal burns [9]. Burns are also a common type of 

injury in accidental firework work related deaths followed 

by amputation and severe facial injuries [10]. Fatal head 

injury due to accidental cracker blast is uncommon [11].

In this case, we had to rule out any suspicion of the fact 

that it was not caused by blunt force trauma due to a weap-

on and to correlate the history with the findings. Hence, 

we decided to experimentally recreate the fracture pattern 

observed on the skull. A prototype of the cracker which 

caused the injury was used in our experiment (Figure-1).  

The cracker was placed over a human skull bone and ig-

nited. The subsequent explosion caused by the blast pro-

duced a distinctly similar pattern of fracture in comparison 

to the fracture observed in our case (Figure-2). However, 

1. Introduction
Firecrackers have been known to mankind for centuries 

and are used in various celebrations and festivals. Crackers 

are the most fascinating items and sources of enjoyment for 

children when they use them safely, but a potential danger 

when handled incorrectly. 

 Firecrackers are extensively used in India during vari-

ous festivals, ceremonies and social events, like in other 

parts of the world [1].

While a number of papers have dealt with firecracker 

injuries, very few case series on this subject exist in the 

literature [2]. Death arising from firecrackers totalled 

around 150 cases in 2014, according to the National Crime 

Records Bureau [3]. However, most of these deaths com-

monly occur in cracker manufacturing industries, mainly 

due to improper handling of the chemical mixtures. Gener-

ally, accidental injuries are prone to occur when firecrakers 

explode, and are commonly seen over the hands, eyes and 

face. Such injuries are treated conservatively and few cases 

by minor surgical procedures.

Death arising while bursting crackers is an unusual phe-

nomenon. Here we would like to highlight an isolated fatal 

case following head injury due to cracker use and provide 

recommendations to prevent such injuries.

2. Case Presentation
A 12-year-old female was bursting country-made sound 

crackers (garland type) during a local festival. Garland type 

fireworks are individual cracker pieces tied sequentially so 

that when lit once all of them burst out simultaneously. 

While bursting the loosely tied crackers, one of the crack-

ers flew in her direction, hit a tree and bounced back, burst-

ing when coming in contact with her head. The distance 

between the victim and cracker burst site was around 10 to 

15 feet. She fell unconscious and died within 4 hours of the 

incident. On autopsy, a stellate shaped sutured wound mea-

suring 6cm x 6cm x bone depth was present over the vertex 
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sale of country-made crackers as there is no regula-

tion on manufacturing and sales.

2. The chemical composition and blast powers should 

be tested before being sold on the market.

3. Parents should supervise and monitor their children 

while handling crackers to ensure their safety.

4. A safe distance of 15 meters should be maintained 

between the firework and the person after lighting it.

one potential limitation of this experiment is that the exact 

biomechanics could not be replicated exactly. The cracker 

was just placed over the skull; thus the protective effect 

of hair, scalp and other biological factors could not be as-

sessed in depth.  

Ultimately, we ruled out any suspicion of blunt force 

trauma. Our study highlights the lethal nature of country-

made crackers and the potential hazards they pose to chil-

dren.

Recommendations

1. The government should take steps to control the 

Figure 1- Prototype of the cracker with experimental recreation.

Figure 2- Similarity between the pattern of injury over the skull of the deceased and the experimental recreation.
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4. Conclusion
It must be understood that crackers are not toys that can 

be handled by children; even a seemingly harmless spar-

kler burns at very high temperature and can cause severe 

burns.

The spectrum of injuries ranging from simple burns to 

fatal head injury and amputation of limbs must be antici-

pated while treating firework related injuries. Experimental 

recreation of events gives clarity to the investigating officer 

and forensic pathologist to solve such cases.
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