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ABSTRACT

Introduction: The abdominal wall usually avoids severe damage
by transferring stress to the abdominal organs. Analysing the
pattern of abdominal injuries in Road Traffic Accidents (RTAs)
may help clinicians in providing more targeted treatment to
trauma victims at the earliest.

Aim: The present study aimed to analyse the pattern of abdominal
organ injuries in RTAs based on medicolegal autopsies.

Materials and Methods: The present cross-sectional study
included data from medicolegal autopsies of RTA victims
conducted between December 2019 and September 2021 at a
Government Medical College hospital in Thrissur, Central Kerala,
South India. All cases in which death occurred as a result of RTA-
related injuries were included. Postmortem examinations were
performed, and injuries were recorded. Data were statistically
analysed using the chi-square test and Cramer’s V effect size

INTRODUCTION

The RTA-related injuries and fatalities are a major public health issue in
low and middle-income countries, where they account for over 85%
of all fatalities and 90% of Disability adjusted Life Years (DALYs) [1]. In
India, the road accident death rate has increased by 5% annually over
the past decade, while the population has grown by only 1.4% annually.
Furthermore, the distribution of traffic-related fatalities and injuries has
been shown to vary by age, gender, month, and time of day [2].

Several studies have investigated whether thereis a significant pattern
of abdominal organ injuries in RTAs [3-7]. Previous medicolegal
cases suggest that abdominal injuries often go unnoticed, which can
lead to fatal outcomes [3]. Results from population-based studies,
however, have been heterogeneous. Some studies reported that
thoracic injuries, particularly involving the lungs, were most common
[4], while others found that the liver, followed by the kidneys, were
the most frequently injured organs [5].

Therefore, further data are essential to establish the types of injuries
and organs most commonly involved. A detailed study and analysis of
abdominal injury patterns in RTAs may provide clinicians with valuable
information for targeted management [7]. The present study aimed to
analyse the pattern of abdominal organ injuries, specifically contusions
and lacerations, based on medicolegal autopsies. The main objectives
were to determine the types and patterns of abdominal organ injuries,
and to analyse their distribution by gender and age.

MATERIALS AND METHODS

The present descriptive cross-sectional study was conducted
in the Department of Forensic Medicine, Government Medical
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value Statistical Package for Social Sciences (SPSS), version
16.0, lllinois, CA, USA).

Results: A total of 70 cases were included. Males accounted for
57 (81.42%) (p=0.022). The majority of victims 55 (78.57%) were
brought dead to the hospital, most of whom were between 40-
59 years of age. Among single-organ injuries, the liver was most
commonly involved 38 (54.28%), followed by the mesentery 23
(82.85%). The most common type of injury was liver laceration
(85/67,52.22%), followed by mesenteric contusion (20/31, 64.51%)
and splenic laceration (17/67, 25.37%). Multiple-organ injuries
were also observed, most commonly involving two organs.

Conclusion: Liver and mesenteric injuries were the most
frequently observed, highlighting the severity and complexity
of abdominal trauma. These findings emphasise the need for
early diagnosis, efficient trauma care systems, and preventive
strategies to reduce mortality associated with such injuries.

Keywords: Disability, Lacerations, Medicolegal cases

College, Thrissur, Central Kerala, South India from December 2019
to September 2021. All procedures adhered to the Declaration of
Helsinki (1975, revised in 2013). The study protocol was approved
by the Institutional Research and Ethics Committee (Ref No. B6-
8772/2016/MCTCR (7)).

Inclusion criteria: Autopsy samples of all known cases with a
documented or alleged history of death due to RTAs, across all age
groups, were included.

Exclusion criteria: Unknown bodies, decomposed bodies, deaths
due to railway accidents, and deaths caused by abdominal injuries
from blunt weapons were excluded.

Sample size calculation: The minimum sample size was calculated
as 70, based on the study by Gushinge and Kadu, using the
formula:

n=Z(1-a)2pg/d?,

where p=prevalence (59%), and d=allowable error (3 error), set at
20% of p [3].

Study Procedure

A consecutive sampling technique was used. Autopsy reports
of RTA victims were collected from the department. Additional
information was obtained from Kerala police forms, other relevant
police documents, accident histories, and photographic records. A
questionnaire was usedto collect dataonage, gender, socioeconomic
status, and abdominal injury patterns following autopsy.

Injury patterns were classified as:

Laceration: A ripped, jagged cut caused by soft tissue being
stretched and torn by blunt force trauma.



Joseph Ajin et al., Pattern of Abdominal Organ Injuries in Road Traffic Accidents

Contusion: A blunt force injury resulting in vascular damage and
blood leakage into surrounding tissues.

Confidentiality was maintained by converting individual names into
coded identifiers, and data were stored under these codes.

STATISTICAL ANALYSIS

Data were expressed as percentages. Chi-square/Fisher’s exact
test was applied to identify significant differences between
gender and age groups (SPSS, version 16, lllinois, CA, USA). A
p-value<0.05 was considered statistically significant. Cramer’s V
Effect Size (ES) was used for the Chi-square test of independence
to determine the strength of association between variables [8].
An ES value close to 0 indicated a very weak association, while
values close to 1 indicated a strong association. Specifically,
ES>0.25 suggested a strong association, ES>0.10 a moderate
association, ES>0.05 a weak association, and ES=0 a very weak
association.

RESULTS
The total sample size of the study was 70. Among them, the majority
were males, accounting for 56 (81.42%), while females constituted
13 (18.57%). The age of the deceased ranged from 20 to 84 years,
with a mean+SD of 47.5+17.9 years. Most cases were in the 40-59
year age group 22 (38.59%), followed by the 20-39 year group 21
(86.84%). Thirteen cases (22.80%) were above 60 years. Gender-
wise distribution across age groups is shown in [Table/Fig-1]. Male
predominance was especially evident in the 40-59 year group
2 (38.59%). The association was statistically significant (Chi-
square=7.6187, p=0.022162).

Male Female
Age (years) (%) (%)
Early adulthood 20-39 1(36.84) 1(7.69)
Middle adulthood 40-59 22 (38.59) 5 (38.46)
Old age 60 above 13 (22.80) 8 (61.53)
Total 56 (81.42) 14 (18.57)

[Table/Fig-1]: Age and gender distribution of the cases.

Fischer’s exact test (2, N=70) =7.6187. The p-value is .022162. Craemer’s effect size
value=0.3299, indicates very strong association between the variables

Single abdominal organ involvement was observed in 45
(64.28%) [Table/Fig-2]. Double organ involvement occurred
in 22 (31.42%). Two cases (2.85%) showed injury to three
abdominal organs, while five organs were involved in a single
case (1.42%). Among single-organ injuries, the liver was the
most frequently affected organ, involved in 38 (54.28%), followed
by the mesentery 23 (32.85%), spleen 18 (25.71%), kidney 15
(21.42%), and small intestine 1 (1.42%). Isolated injuries of the
stomach, adrenal gland, pancreas, and large intestine were not
observed [Table/Fig-3].

Organ involved in injury N %
Only one organ involved 45 64.28
Two organs involved 22 31.42
Three organs involved 2 2.85
Four organs involved 0 0
Five organs involved 1 1.42
Total 70 100

[Table/Fig-2]: Combination of organ injury.

In cases with two-organ involvement, the mesentery was most
commonly injured (23/70, 64.51%), followed by the liver (36/70,
51.42%). The most common type of injury overall was liver
laceration, followed by mesenteric contusion and splenic laceration
[Table/Fig-4].
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Organ involved in injury N %

Liver 38 54.28
Kidney 15 21.42
Mesentery 23 32.85
Spleen 18 25.71
Stomach 2 2.85
Adrenal 1 1.42
Pancreas 1 1.42
Small Intestine 1 1.42
Large Intestine 1 1.42

[Table/Fig-3]: Organ involved in injury cases.

Organ involved in injury Contusion Laceration Both
Liver 1(3.22) 5 (52.22) 2 (100%)
Kidney 4 (12.90) 11(16.41) 0
Mesentery 20 (64.51) 3 (4.47) 0
Spleen 1(3.22) 17 (25.37) 0
Stomach 2 (6.45) 0 0
Adrenal 0 1(1.49) 0
Pancreas 1(3.22) 0 0
Small Intestine 1(3.22) 0 0
Large Intestine 1(3.22) 0 0
Total 31 67 2

[Table/Fig-4]: Type of Injury with organ involved.
The chi-square statistic is (8, N=100)=55.2107. p<0.00001. Laceration in liver was significantly

different from others. Craemer’s effect size value=0.5254 indicates very strong association
between the variables

Liver injury was found in 38 (54.28%). Of these, isolated
contusion was observed in only 1 case, laceration in 35 cases,
and a combination of laceration and contusion in 2 cases. Kidney
injuries were seen in 15 (21.42%), comprising 4 contusions
and 11 lacerations. Mesenteric injuries were documented in 23
(82.85%), of which 20 were contusions and 3 were lacerations.
Splenic injuries occurred in 18 (25.71%), with 1 contusion and
17 lacerations. Images of liver and spleen lacerations are shown
in [Table/Fig-5]. Stomach injury was observed in 2 (2.85%), both
as contusions. One case (1.42%) each of adrenal laceration,
pancreatic contusion, small intestinal contusion, and large intestinal
contusion was noted.

i
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[Table/Fig-5]: Photom\crographs of Iacerahon a) Liver and b) Spleen

Of the total 70 study subjects, 55 (78.57%) were brought dead,
while 15 (21.42%) received hospital treatment.

DISCUSSION

This study found that, among single-organ injuries, the liver was the
most commonly affected organ (54.28%), followed by the mesentery
(32.85%). The most common type of injury overall was liver laceration,
followed by mesenteric contusion and splenic laceration. Males
predominated (81.42%), with the highest incidence in the 40-59
year age group. These findings are consistent with previous reports
indicating that males are the predominant victims of RTAs (85.9%) [3].

A study on post-mortem examinations of 114 RTA cases with
abdominal trauma, either isolated or combined with other injuries,
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similarly found that the liver was the most commonly injured organ
(68.77%), with laceration being the predominant type (77.61%). In
that study, males accounted for 85.96% of cases, and the most
affected age group was 21-30 years (24.56%) [3]. Comparable
male predominance was also observed by Hanumantha et al., [4]
(92%) and Shetty BSK et al., [5] (86%).

Other studies reported that thoracic injuries, particularly lung
involvement, were most frequent (92.3%) [4]. In those series,
two-wheeler occupants and pedestrians were the most common
victims. Thoracoabdominal injuries were seen in 155 cases, of which
external abdominal injuries were observed in 74. The kidney was
the most commonly affected abdominal organ, followed by the liver.
Contusions were more frequent in the kidney, whereas lacerations
predominated in the liver [5]. In contrast, motorcycle collisions most
often resulted in head and neck injuries (41.73%), with abdominal
involvement being the least common [6].

It Was often observed that the abdominal wall escaped gross external
injury by transmitting force to the abdominal organs, which sustain
damage without visible external trauma [3]. An autopsy-based
study of 160 cases of abdominal trauma reported externally visible
abdominal injuries in 100 cases, with visceral trauma identified in 85.
Hepatic trauma was noted in 98 cases, with 87 going undiagnosed
during life. Similarly, 60 out of 65 cases of splenic trauma went
uninvestigated [7].

In India, men form the major workforce and are often the sole
earning members of their families. As a result, they rely on vehicles
to commute to work and are more prone to sustaining injuries from
RTAs. People in the age groups of 20-39 and 40-59 years are
more vulnerable to RTA-related injuries, as they lead more active
lives and are more exposed to the external world due to education
and employment. Consequently, they face greater risks from the
adverse effects of modern automobile use. Farooqui JM et al,,
demonstrated that men in the 20-39 age group were commonly
involved in RTAs [9]. Furthermore, Hadaye RS et al., also reported
that the highest proportion (33.96%) of victims were in the 21-30
age range, followed by the 31-40 age range (20.1%) [10].

Theliveris particularly vulnerable to damage in acute abdominaltrauma
due to its size, fixed position, and solid consistency. Additionally,
when the pressure inside hollow organs increases significantly, the
intestines and bladder may rupture due to severe compression
injuries [11]. With regard to the degree of kidney damage, there was
no distinction between frontal and lateral collisions [12].

A recent study conducted in a metropolitan city in central India
reported that 47.2% of cases involved injuries to the lower
extremities, while 27.1% involved the head, neck, and face. Singular
site fractures occurred in approximately 40.4% of cases. O’Connor
JV et al., concluded that frontal crashes involving a fixed object or
intrusion were more likely to result in multiple rib fractures, sternal
fractures, and pulmonary contusions [13,14]. In the present study,
we found only single-organ injuries in 64% of cases. A previous
study on medicolegal autopsies demonstrated that 67.5% of cases
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showed multiple organ damage, while 31.25% of cases had no
external injuries [15].

A recent study conducted in South India among medical
undergraduates found that RTA occurrence was significantly
associated with cell phone use, intoxicated driving, signal jumping,
and overspeeding [16-18]. Overspeeding, reckless driving, and
alcohol consumption were also identified as major risk factors for
RTA fatalities [19]. Major arterial injuries, such as those involving the
thoracic aorta, have been recognised as significant causes of death
and morbidity, usually resulting from chest injuries associated with
traffic accidents [20,21]. During the present study period, however,
no arterial injuries associated with RTAs were observed.

Delay in transporting victims to the hospital remains a major factor
contributing to the increased severity of morbidity and mortality. The
present study found that the majority of RTA victims either died on
the spot or were brought dead to the hospital (78.6%). This finding
is consistent with a previous study that reported 42.1% of accident
victims died on the spot, while 35.0% of those admitted following an
accident died within one hour. This highlights the importance of prompt
hospital transfer and treatment in reducing morbidity and mortality.

The increasing mortality rates observed in the study population
can be attributed to the lack of timely emergency care. The
government must establish provisions for on-the-spot emergency
medical services for road traffic victims, as It is well-practiced in
many foreign countries [22]. Passengers traveling in cars should
ensure the use of seat belts to reduce the impact of collisions and
protect the abdomen. Riders and drivers must adhere to traffic rules
and maintain permissible speed limits. Regular public awareness
programs on road safety should be conducted as an additional
preventive measure. Previous studies conducted in South India
also emphasised the importance of enhancing emergency medical
services, enforcing traffic regulations more strictly, and providing
health education [23-25].

A retrospective evaluation of 1,014 patients admitted to Gaziantep
Abdulkadir YUksel State Hospital as a result of traffic accidents
reported hepatobiliary system injuries as the most common, followed
by spleen injuries [26]. A study conducted on 158 RTA-related deaths
at Jorhat Medical College and Hospital revealed that liver injuries
(96.7%) were the predominant thoracoabdominal injury. Analysis of
thoracoabdominal injuries indicated that the most common types
were contusions and lacerations [27]. A prospective study of 100
cases of blunt abdominal trauma at a Medical College and Hospital
in Rajkot also found the liver (60%) as the most commonly injured
organ, followed by the spleen (36%). Renal, pancreatic, and bladder
injuries comprised the remainder [28]. The liver’s superficial position
relative to other abdominal organs makes it more susceptible to
impact forces transmitted through the abdominal wall. [Table/Fig-6]
[9,29-40] summarises autopsy investigations carried out in different
Indian states. Across all studies, the age group of 21-30 years
and liver injuries were most commonly reported, often resulting
in death. These findings support the observations of the present
investigation.

Author Year of publication Place of study and period of study Major age group and abdominal organ injured
Farooqui et al., [9] 2013 Loni, Maharashtra. June 2007 to May 2009. i%rfy:igr; OL/:)/?r (11.88 %) and

Jagannatha et al., [29] 2022 ?::Sjsgaéﬁgaéaeiaelmber — 21-30 years. Liver (46.70%) and spleen (25.00%).
Reddy NB et al., [30] 2014 aaar;g;(lj(irg‘, Karnataka. November 2008 to (2118 gé) ()}:fars. Liver (32.60%) and spleen

Aoymon KK et al., 1] 2021 Decomber 2015, e 68.009%) and spleen (17.00%),

Ravi BK et l., [32] 2017 Sg?gm Jharkhand. August 2012 to July ?;éig;jérs. Liver (30.17%), and spleen

Bhimrao SK et al., [33] 2021 g:gtiﬂb'\eﬂs hzaor?jhtra' Octoperzoizto iilé???ﬁ?r;%), and kidneys (36.58%).
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' Kolar, Karnataka. January 2014 to . . o

Rajkumar MG et al., [34] 2023 December, 2014, 20-40 years. Liver (37.75%).

Amrendra Kumar et al., [35] 2018 Varanasi, Uttar Pradesh. January 2016 to Liver (100.00%), and spleen (17.33%)
June, 2017.
Bengaluru, Karnataka. August 2017 and 21-30 years

Rudresh YC et al., [36] 2024 September, 2018. Liver (27.00%), and peritoneum. (14.00%).
Guwahati, Assam. 21-30 years. Liver (74.32%), and spleen

Sharma RV et al., [37] 2020 July 2017 to June, 2018. (39.00%).

. Patna, Bihar. October 2018 to September, 21-30 years. Liver (89.61%), and spleen

Ranjan SK et al., [38] 2023 2020, (50.00%).

Yadav K et al., [39] 2024 gﬁgyﬂi?;ﬁgy — 21-30 years. Mesentery (5.30%), and liver (4.0%).

Chunakar A et al., [40] 2025 ji'rﬁ’:'%‘gg 4W€St Bengal. January 2024 to 21-40 years. Liver (14.67 %) and spleen (2.75%).

[Table/Fig-6]: Summary of various autopsy-based studies on road traffic accidents leading to major organ injury and mortality in India [9,29-40].
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