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Abstract

The head is the most vital part of the body among various organs as the injury to the head will result in fatal
outcomes compared to injuries sustained to other parts of the body. There has been an increased global incidence
of head injuries in case of homicidal deaths. The present study aims to estimate the various patterns of the skull
fractures in case of homicidal deaths and also the nature of injury causing such skull fractures in homicidal deaths.
The present cross-sectional study revealed that out of 4036 autopsies, there were 74 cases of homicidal deaths
with 67 male and 7 female cases. The skull fracture was noticed in 54 cases out of these 74 cases. The maximum
number of homicidal deaths were found to be in the age group of 21 to 40 years. Among the different types of
skull fractures, the isolated cut fracture contributed to 46.30% of cases followed by isolated fissured fractures and
then by the combination of other types of skull fractures. The nature of injury causing skull fractures was blunt
force in 51.8% of the cases then by sharp force injuries and then by the combination of these two. To bring down
the incidence of homicidal deaths among the younger individuals, strict enforcements of law may be ensued on
possession of blunt and sharp force weapons which are used for the brutal attacks.
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Introduction

The head is the most vital part of the body among
the various organs as the injury to the head will result
in very fatal outcomes compared to injuries sustained
to other parts of the body. This is the main reason for
the place of infliction of the injury especially in case of
homicidal deaths. There has been an increased global
incidence of the head injuries in case of homicidal
deaths. This has been a serious concern to our society.

According to world report on violence and health
by World Health Organisation, in 2000, about an
estimated 5,20,000 people were killed in acts of the

various forms of interpersonal violence with a rate
of 8.8 per 100000 population. But the actual statistics
of the homicidal deaths was not clear as many cases
were being concealed as accidental death or attributed
to natural diseases. For every person who had been
killed by interpersonal violence many of them were
physically injured or psychologically damaged to
certain extent()).

The various patterns of the interpersonal
violence vary among the different nations of the
world. In the developing nations like India, the most

common pattern of interpersonal violence resulting
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in homicidal death is by inflicting the head injury.
The global incidence of fatal head injuries as the
result of assault is greater than the number of non-
fatal cases .

Homicide is the common endpoint of various

different behavioural pathways among which
causing injury to the skull and brain is more
prevalent ©. It may be the result of arguments
between acquaintances, various drug addictions,
domestic violence, terrorism and antisocial activities

4. The assailants usually select a

and robberies ¢
particular region of the body where maximum and
fatal injuries can be inflicted even with minimal effort
such as the head @. The ultimate outcome of such
attacks depends on a number of factors such as the
type of weapon used, site of the injury in the body,
number of blows, etc. the presence or absence of the
skull fractures, the type and site of the skull fracture
if present and the associated presence or absence
and type of the intracranial haemorrhages has an
immense significance in the final outcome of such

cases ©).

The previous study conducted by Suraj Sundara
Raj et. al showed that around 85.6% of skull fractures
in homicidal deaths are produced by blunt force
injury, of which the linear fracture of the skull was
the commonest pattern among the skull fractures
accounting for about 52.6%. Frontal bone was the
commonest bone involved in homicidal deaths
(16.5%) ©.

The thickness of the cranial vault is not the same
in all the areas. It varies in different locations and in
different age groups and also depend on the health
status of the individual. It is usually thinner over the
frontal and the temporal regions and is greater in
strength along the suture lines in adult individuals
(). Greater the force of impact, more severe will be
the damage caused and the outcome will be fatal.
As head is the most vulnerable and vital part of the
body, the head injury is the most effective method of
causing a homicidal death ). The present study aims
to estimate the various patterns of the skull fractures
in case of homicidal deaths and also the nature of
injury causing such skull fractures in homicidal
deaths.

Materials and Methodology

The present study was conducted in the
Department of Forensic Medicine and Toxicology,
Government Stanley Medical College and Hospital,
Chennai. It was a cross sectional study conducted
during the period January 2019 - December 2020. All
the cases of the homicidal deaths that were subjected
to postmortem examination were studied. All the rest
of the cases of natural deaths, accidental deaths and
suicidal deaths were excluded from the study. The
data was collected from the available postmortem
records, clinical records, inquest reports and the
weapon examination reports. The collected data were
analysed and compared with the various national
and international studies.

Results and Observations

The present study revealed that a total of 4036
autopsies were conducted in the Department of
Forensic Medicine and Toxicology, Govt. Stanley
Medical College and Hospital, Chennai during the
study period. Among those 4036 cases, there were
about 74 cases (1.83%) which were died as result of
homicide. Among the 74 cases of homicide, the head
injury alone caused death in about 47 cases (63.51%).
The head injury along with other injuries contributed
to death in about 7 cases (9.46%). The injuries other
than head injuries such as the cut throat injury, stab
injury to chest and abdomen, blunt force injuries to
other parts of the body contributed to death in about
20 cases of homicidal deaths (27.03%). This clearly
showed that head injury was the most common cause
of death among all the homicidal deaths (Table 1).

Out of 74 cases, 67 (90.54%) were male and 7
(9.46%) were female. Among the cases of homicidal
deaths, the skull fracture was noticed in about 54
cases (72.97%). The fracture of the skull bone was
not present in rest of the 20 cases (27.03%). The
homicidal death cases were divided among the
different age groups of population. It showed that
there were 5 cases (6.76%) in the age group of less
than 20 years, 46 cases (62.16%) were in the age
group of 21 to 40 years, 19 cases (25.68%) were in the
age group of 41 to 60 years and 4 cases (5.4%) in the
age group of more than 60 years. This shows that the
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maximum number of homicidal death cases were in
the age group of 21 to 40 years (Table 2). Among the
cases of homicidal deaths in different age groups,
the skull fracture was present in all cases aged less
than 20 years (100%), 33 cases in age group of 21 to
40 years (71.74%), 15 cases in the age group of 41 to
60 years (78.95%) and 2 cases in the age group of
more than 60 years (50%).

Among the 54 cases of homicidal deaths with
skull fracture, the isolated frontal bone fracture
in 1 case, isolated parietal bone fracture in 1 case,
isolated temporal bone fracture in 5 cases, isolated
occipital bone fracture in 1 case and combination
of multiple bones of the skull in 46 cases were
noticed (Table 3). The base of the skull fracture
was noticed in 16 cases. Among the various types
of skull fractures, the isolated fissured fracture was
noticed in 12 cases (22.22%) (Figure 1), isolated cut
fracture was noticed in 25 cases (46.30%) (Figure
2), isolated comminuted fracture was present in 5
cases (9.26%) (Figure 3), isolated sutural diastasis
was present in 1 case (1.85%) (Figure 4) and a
combination of different types of fractures were
present in 11 cases (20.37%) (Table. 4). The nature
of the injury causing the skull fractures was blunt
force in 28 cases (51.85%), sharp force injury in 23
cases (42.59%) and the combination of both blunt
force and sharp force injuries were noticed in 3
cases (5.56%) (Table. 5).

Table 1: Cause of death in Homicidal Cases:

Table 3: Location of skull fractures:

CAUSE OF NO. OF PERCENTAGE
DEATH CASES

Head Injury alone 47 63.51%
Head Injury + 7 9.46%
Other Injuries

Other Injuries 20 27.03%
alone

Table 2: Age Distribution of Homicidal Deaths:

AGE GROUP | NO. OF CASES | PERCENTAGE
<20 years 5 6.76%

21 - 40 years 46 62.16%

41 - 60 years 19 25.68%

>60 years 4 5.4%

LOCATION OF NO. OF | PERCENTAGE
SKULL FRACTURE | CASES
Isolated frontal bone 1 1.85%
Isolated parietal 1 1.85%
bone
Isolated temporal 5 9.26%
none
Isolated occipital 1 1.85%
bone
Multiple sites 46 85.18%
Table 4: Types of Skull Fractures:
TYPE OF SKULL NO. OF | PERCENTAGE
FRACTURE CASES
Fissured fracture 12 22.22%
Cut fracture 25 46.30%
Comminuted 5 9.26%
fracture
Sutural diastasis 1 1.85%
Combination of 11 20.37%

fractures

Table 5: Nature of Injury causing Skull Fractures:

NATURE OF NO. OF | PERCENTAGE
INJURY CASES

Blunt force 28 51.85%
Sharp force 23 42.59%
Blunt and Sharp 3 5.56%
force

Figure 1: Fissured fracture of Skull
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Figure 3: Comminuted fracture of Skull

Figure 4: Diastasis of Coronal suture of Skull

Discussion

In the present study, the homicidal deaths
contributed to about 1.83% of the cases. The studies
conducted by Suraj Sundaragiri et al ©), Mohanty et
al ® and Mishra et al ©) also revealed similar findings
such as 2.1%, 3.4% and 3.8% respectively. The head
injury was the cause of death in about 63.51% of
the cases of homicidal deaths. This is similar to the
results observed in the study conducted by Malik et
al 19, The skull fracture was noticed in about 72.97%
of the cases of homicidal deaths. This result is very
much similar to the results of the studies conducted
by Malik et al 19 and Punia et al M) which revealed
to be 71.3% and 75% respectively. The homicidal
skull fractures amounted to 93.1% in the study
conducted by Chattopadhyay et al @ and 97.2% in
the study conducted by Mishra et al ©). The present
study also revealed that the most common age group
for homicidal head injuries was 21 to 40 years which
amounted to 62.16% of the cases followed by 41 to
60 years with 25.68%. These results are very similar
to the study conducted by Suraj Sundaragiri et al ©)
reported that 21 to 30 years was the most common
age group of homicidal deaths. Similar results were
observed in various other studies conducted by the
Indian authors 1-19). Majority of the cases were male
which is similar to the reports of other studies. This
male preponderance is due several socioeconomic
and other factors. Most of the homicidal deaths
occurred in lonely places and after evening time
which is similarly observed by Henderson et al 19).
Most of the skull fractures in homicidal deaths were
caused by blunt force weapons followed by sharp
force weapons and then by combination of both
which is in concordance with the studies conducted
by Chattopadhyay et al ?, Gupta et al 13 and Singh
et al @), The most common type of homicidal skull
fracture was found to be cut fracture followed by
a combination of different types of fracture. To the
contrast, linear or fissured fracture was the most
common type as noticed by Suraj Sundaragiri et al
©). As there were maximum number of cases with
skull fracture noted over multiple sites, this shows
that multiple blows and multiple assailants were
involved in case of homicides.

Conclusion

The present study showed that younger
individuals especially the male population were
more vulnerable and the victims of fatal homicidal
head injuries. Attacks by multiple offenders by
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multiple strikes over the body was noticed in most
of the cases. In majority of the cases, the injuries were
very severe in nature involving all the structures of
the head. The blunt force weapons like wooden log,
stones, etc in majority of the cases caused isolated
injuries but when combination of skull fractures
included, the sharp force weapons like machete,
sword, etc caused fractures in majority of the cases.
The type of the skull fracture and its location and the
number of cranial bones injured indirectly indicates
the severity of force of the impact which leads to
underlying brain damage and results in death of the
individual. Culpable homicide is the worst form of
all crimes. The concerned authorities should take
firm steps to control this heinous crime. To bring
down the incidence of homicidal deaths among the
younger individuals, strict enforcements of law may
be ensued on possession of blunt and sharp force
weapons which are used for the brutal attacks.

Conflict of Interest: Nil.
Funding: Nil.

Ethical Clearance: Obtained from Institutional
Ethics Committee.

Acknowledgement: The author expresses his
sincere thanks to the Professor and HOD, Assistant
Professors, Colleagues and other staff members of the
Department of Forensic Medicine and toxicology for
their immense support in conducting this study.

References

1. World report on violence and health: summary.
Geneva, Switzerland: World Health Organization,
2002. [http:/ /www.who.int/violence_injury_
prevention/ violence/ world_report/ en/ summary_
en.pdf].

2. Chattopadhyay S, Tripathi C. Skull fracture and
hemorrhage pattern among fatal and nonfatal head
injury assault victims - a critical analysis. ] Inj Violence
Res. 2010;2(2):99-103.

3. Rosenberg ML, Mercy JA. Assaultive violence. In:
Rosenberg ML, Fenley MA (eds). Violence in America,
a Public Health Approach. New York/Oxford: Oxford
University Press. 1991:pp 14-50.

4. Hassan Q, Shah MM, Bashir MZ. Homicide in
Abbottabad. ] Ayub Med Coll Abbottabad. 2005 Jan-
Mar;17(1):78-80. PMID: 15929537.

5. Saukko P, Kinght B. Knights Forensic Pathology. 3rd
ed. New York: Arnold Publication, 2004;174- 221.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Sundaragiri, Suraj & Koppada, Vijayadurga & Tandur,
Srikanth. (2017). The Epidemiology and Patterns
of Head Injuries with Skull Fractures in Homicidal
Deaths. Journal of Indian Academy of Forensic
Medicine. 39. 248. 10.5958 /0974-0848.2017.00048.3.

Law SK. Thickness and resistivity variations over
the upper surface of the human skull. Brain Topogr.
1993;6(2):99-109.

Mohanty MK, Kumar TSM, Mohanram A, Palimar V.
Victims of homicidal deaths - An analysis of variables.
J Clin Forensic Med. 2005;12(6):302-4.

Mishra PK, Singh S. Fatal head injury in homicidal
deaths in Bhopal region of Central India. Int ] Pharma
Bio Sci. 2012;3(4):1103-8.

Malik Y, Chaliha R, Malik P, Sangwan K, Rathi C.
Head in homicides: a post-mortem study from north
east india. ] Indian Acad Forensic Med. 2013;35(3):249-
50.

Punia RK, Yadav A, Lalchand. Pattern of head injuries
in homicidal deaths at jaipur during 2012- 13, india:
an autopsy based study. ] Indian Acad Forensic Med.
2014;36(3):242-5.

Hugar SB, Chandra YPG, Harish S. Pattern of homicidal
deaths. ] Indian Acad Forensic Med, 2010;32(3):194-8.

Gupta A, Rani M, Mittal AK, Dikshit PC. A study of
homicidal deaths in Delhi. Med Sci Law. 2004;44(2):127-
32.

Patel D]. Analysis of homicidal deaths in and around
bastar region of chhattisgarh. J Indian Acad Forensic
Med. 2012;34(2):139-44.

Buchade D, Mohite S. Pattern of injuries in homicidal
cases in greater mumbai- a three year study. ] Indian
Acad Forensic Med. 2011;33(1):46-9.

Shivakumar BC, Vishwanath D, Srivastava PC. Trends
of homicidal deaths at a tertiary care centre Bengaluru.
J Indian Acad Forensic Med. 2011;33(2):120-4.

Shah JP, Vora DH, Mangal HM, Chauhan VN, Doshi
SM, Chotaliya DB. Profile of homicidal deaths in and
around rajkot region, gujarat. ] Indian Acad Forensic
Med. 2013;35(1):33-36.

Vijayakumari N, Magendran ], Meiyazhagan K.
Pattern of homicidal deaths at a tertiary care centre,
chennai. a prospective study. Ind ] Forensic Med
Toxicol. 2013;7(1):121-4.

Henderson JP, Morgan SE, Patel F, Tiplady ME.
Patterns of non-firearm homicide. Journal of clinical
forensic medicine. 2005 Jun 30;12(3):128- 32.

Singh GO, Gupta BD. Evaluation of mechanical injuries

in homicidal deaths (A retrospective study of 5 years).
J Indian Acad Forensic Med, 2007;29(30):18-22.





