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accidents (RTAs) are increasing. These injuries involve vital organs and are often
associated with high-energy trauma, making early evaluation of contributing
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(45.08%), followed by combined thoraco-abdominal injuries (23.12%).
Conclusion: Thoraco-abdominal injuries predominantly affect young adult males
and are mainly due to RTAs. Early trauma care, improved pre-hospital services,
and strict enforcement of road safety measures are essential to reduce associated
morbidity and mortality.
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INTRODUCTION

Thoraco-abdominal injuries represent a significant component of trauma-related morbidity and mortality worldwide,
particularly in low- and middle-income countries like India, where the burden of road traffic accidents (RTAs) continues
to rise [1]. These injuries involve vital organs within the thoracic and abdominal cavities and are frequently associated with
high-energy mechanisms such as vehicular collisions. The complex anatomical and physiological interplay between
thoracic and abdominal structures makes such injuries potentially life-threatening, requiring prompt diagnosis and
management [2].

Road traffic injuries are a leading cause of death globally, as highlighted by the World Health Organization, which estimates
that approximately 1.19 million people die annually due to RTAs, with a disproportionate number occurring in developing
countries [3]. In India, rapid urbanization, increasing motorization, and inadequate road safety measures have contributed
to a growing incidence of trauma cases, particularly those involving two-wheelers and heavy vehicles [4]. Thoraco-
abdominal injuries commonly result from blunt trauma sustained during high-speed impacts, and their severity is influenced
by multiple interacting factors.

Vehicle-related factors such as type of vehicle, speed at the time of impact, safety features (e.g., seat belts, airbags), and
point of collision play a crucial role in determining the pattern and severity of injuries [5]. For instance, occupants of two-
wheelers are more vulnerable due to lack of structural protection, whereas high-speed collisions involving four-wheelers
or heavy vehicles often result in severe multi-organ damage [6]. Similarly, victim-related factors—including age, gender,
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use of protective devices, alcohol consumption, and pre-existing comorbidities—significantly influence injury outcomes

(7]

Understanding the interaction between vehicle dynamics and victim characteristics is essential for identifying high-risk
groups and implementing targeted preventive strategies. Previous studies have demonstrated that non-use of seat belts,
helmet non-compliance, and alcohol intoxication are strongly associated with increased severity of thoraco-abdominal
trauma [8]. Moreover, early identification of such factors can aid clinicians in triaging patients, predicting prognosis, and
optimizing resource allocation in emergency settings [9].

The present study aims to assess the influence of vehicle and victim-related factors on thoraco-abdominal injuries, thereby
contributing to improved trauma care and preventive strategies.

MATERIALS AND METHODS

Study Design

The present observational study was conducted in the Department of Forensic Medicine & Toxicology at Sarojini Naidu
Medical College, Agra. The study included victims with thoraco-abdominal injuries who were either brought for treatment
to the Emergency Department or subjected to medico-legal autopsy at the institutional mortuary.

Study Setting
The study was carried out in the following departments of the institution over a period of one year from January to
December 2025.

1. Emergency Department

2. Mortuary (Department of Forensic Medicine & Toxicology)

Study Population & Sample Size

All victims with thoraco-abdominal injuries who were brought to the Emergency Department and/or mortuary of the
institution during the study period were included. A total of 173 eligible cases presenting during the study period were
included in the study.

Sampling Frame
e  Working Unit: Individuals who sustained or died due to thoraco-abdominal injuries and were brought to the study
center.
e Respondent Unit: Victims themselves (where possible), relatives or attendants, police records, and autopsy
findings.
The study was conducted in two parts:

1. Emergency Department (Antemortem Study)
a) Antemortem History
Relevant history was obtained from the victim (where possible), relatives or accompanying persons, and police records.
Information collected included:
e Biosocial profile: Age, sex, education, occupation, residence (urban/rural), and marital status
e Accident-related factors:
o Place, date, and time of accident
o Type of vehicle(s) involved
o Type and condition of road
o Category of road user (pedestrian, driver, passenger, etc.)
o Time interval between accident and arrival at the hospital
b) Antemortem Examination
Clinical examination of victims was performed to assess:
e Distribution of injuries (thorax and abdomen)
e Type of injuries (classified as minor, major, and fatal)
e Severity and extent of trauma

2. Mortuary (Postmortem Study)
a) Postmortem History
Information regarding biosocial characteristics and accident-related factors was verified using hospital records and police
inquest reports prior to autopsy. Additional details included:
e Date and time of death
e  Survival period after injury
e Associated conditions or complications affecting survival
b) Postmortem Examination
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A detailed medico-legal autopsy was conducted to evaluate:
e Injury characteristics:
o Location: Thorax and abdomen
o Nature and severity, with emphasis on fatal injuries
e Thoracic injuries:
Injuries to chest wall, ribs, lungs, pericardium, and heart
e Abdominal injuries:
Injuries to abdominal wall and internal organs including liver, spleen, pancreas, stomach, intestines, kidneys,
urinary bladder, and genital organs
e Internal findings:
Contents of peritoneal cavity, stomach, intestines, gallbladder, uterus (where applicable), and urinary bladder were
examined
e Photographic documentation was performed where necessary
e Injuries were correlated with radiological findings when available
e Insuspected cases, viscera were preserved and sent for toxicological analysis

Inclusion Criteria

e All victims with thoraco-abdominal injuries presenting to the Emergency Department or undergoing autopsy
during the study period

Exclusion Criteria
e  Cases where death or injury was due to causes other than thoraco-abdominal trauma
e Cases where the cause of death could not be determined

Data Processing and Analysis
The collected data were compiled, coded, and entered into Microsoft Excel. Descriptive statistical analysis was performed,
and results were presented in the form of tables, charts, and percentages.

RESULTS
Table-1: Age wise distribution of cases
Age groups Number of cases Total
Fatal Non fatal
0-10 2(2.15%) 3(3.75%) 5(2.89%)
11-20 9 (4.67%) 13(16.15%) 22(12.71%)
21-30 31(33.33%) 20(25%) 51(29.4%)
31-40 21 (22.58%) 21 (26.25%) 42 (24.27%)
41-50 11 (11.28%) 14(17.5%) 25 (14.45%)
51-60 12(12.90%) 4 (5%) 16(9.24%)
61-70 7(7.52%) 3(3.75%) 10(5.78%)
71 and above - 2(2.5%) 2(1.15%)
Total 93 80 173 (100%)

Maximum number of victims in both fatal and non fatal cases were from age group 21-30 years.

Table-II: Gender wise distribution of cases

Sex Number of cases Total

Fatal Non Fatal
Male 81 (87.09%) 62 (77.5%) 143 (82.6%)
Female 12(12.90%) 18(22.5%) 30 (17.34%)
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Total 93 80 173(100%)

The above table shows males out numbering the females both in fatal and non-fatal victims. 82.6% victims were males as
compared to 17.34% were females.

Fig. I: Occupation wise distribution of cases
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Maximum number of victims were labourers i.e. 27 (15.6%) followed by drivers 22(12.7%) and students 22 (12.7%).

Fig. II: Manner wise distribution of cases
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(Value of X*> = 5.57, P< 0.05, Significant)

Accidental occurrence of thoraco- abdominal injuries are commonest in both fatal and non-fatal groups i.e. (97.10%)
followed by homicidal (2.31%) and in only 1 (0.5%) case the circumstance of injuries was suicidal.

Table -II1: Type of accident wise distribution of thoraco-abdominal injuries cases

Manner of Thoraco abdominal Fatal Non-Fatal Total
injuries.

Accidents 92 (53.17%) 75 (43.35%) 167 (96.53%)
Road traffic accidents 83 (47.94%) 64 (36.99%)
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1(00.57%) 5 (2.89%)

2(1.15%) 2(1.15%)

3(1.73%) 4(2.31%)

1(00.57%) -

1(00.57%) -

1(00.57%) -

04 (2.31%) 00 04(2.31%)
02(1.15%) 00 02(1.15%)
98 (56.64%) 75 (43.35%) 173 (100%)

Out of 173 cases of thoraco-abdominal injuries, 167 were due to accidents and of which road traffic accidents were
commonest i.e. 147 (84.97%).

Table -1V: e of Victim wise distribution of Road Traffic accident cases

Non fatal

18 47 (27.16%)
10 27(15.16%)
17 43 (24.85%)
13 23(13.29%)
3 7 (2.4%)

61 147

Pedestrians were the most frequently injured (27.16%) followed by passengers who were traveling in 3 or 4 wheeler
vehicles comprises 24.85%, drivers 15.16%, 13.29% were the two wheeler riders and 2.4% of victims were in unknown
category.

Table No.-V: Distribution of Injuries in relation to region involved

Fatal

Non fatal

36 (38.70%)

42 (52.5%)

78(45.08%)

13(13.97%) 24(30%) 37(21.38%)
32 (34.40%) 8(10%) 40 (23.12%)
5(5.37%) 3(3.75%) 8 (4.62%)
3(3.22%) 2(2.5%) 5(2.89%)
4(4.30%) 1(1.25%) 5(2.89%)

The above table shows that in great number of victims (45.08%) injuries to thoracic region only in both fatal and non-fatal
groups, followed by injuries involving both thoracic and abdominal region (23.12%), and (21.38%) of victims had injuries
to abdominal region only.
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DISCUSSION

The age distribution revealed a predominance of young adults, with the highest incidence in the 21-30 years age group
(29.4%), followed by 3140 years. This aligns with earlier studies by Kumar A et al. [10] and Singh H et al. [11], who also
reported similar age patterns. The higher incidence in this group may be attributed to increased mobility, occupational
exposure, and risk-taking behavior.

A marked male predominance (82.6%) was observed, consistent with findings by Banerjee KK et al. [12] and Ghangle AL
etal. [13]. This is likely due to greater outdoor activity and occupational exposure among males. Most victims were married
(73.98%) and belonged to lower socioeconomic strata, supporting earlier observations that individuals from economically
weaker sections are more vulnerable to trauma due to hazardous occupations and unsafe travel conditions .

Road traffic accidents (RTAs) were the leading cause (84.97%) of thoraco-abdominal injuries, with accidental manner
accounting for 97.1% of cases. These findings are comparable to studies by Meera TH et al. [14] and Pathak MK et al.
[15]. Pedestrians constituted the most affected group, followed by passengers, reflecting poor traffic awareness and
infrastructure deficiencies. Four-wheelers were the most common vehicles involved, corroborating reports by Singh YN et
al. [16].

Injury pattern analysis showed thoracic injuries to be more common than abdominal injuries, with rib fractures being the
most frequent thoracic injury. Similar findings were reported by Tirpude BH et al. [17]. The lungs were the most commonly
affected thoracic organ, often associated with rib fractures, due to their anatomical position within the rib cage. Cardiac
injuries were less frequent but usually associated with severe trauma.

Among abdominal organs, the liver was most commonly injured, followed by the spleen and kidneys. This is consistent
with previous studies by Banerjee KK et al. [12] and Alsalem AH et al. [18]. The liver’s large size and anterior position
make it particularly vulnerable to blunt trauma. Intestinal perforation was the most common hollow viscus injury.

Recommendations
1. Strengthening Road Safety Measures: Strict enforcement of traffic rules, including speed limits, helmet use,
and seatbelt compliance, should be ensured.
2. Public Awareness Programs: Health education campaigns should be conducted to improve road safety
awareness, especially among young adults and high-risk groups.
3. Improvement in Pre-hospital Care: Development of efficient emergency medical services, including trained
paramedics and well-equipped ambulances, is essential to reduce mortality during transportation.

Limitations
1. Hospital-Based Study: The study was conducted at a single tertiary care center, which may not represent the true
burden in the general population.
2. Limited Sample Size: The number of cases studied may not be sufficient to generalize findings at a regional or
national level.
3. Selection Bias: Only cases brought to the hospital or mortuary were included; cases not reported or treated
elsewhere were excluded.

CONCLUSION

Young adult males from lower socioeconomic groups are most commonly affected. Pedestrians and passengers remain
highly vulnerable. Thoracic injuries, especially rib fractures with lung involvement, are more frequent, while the liver is
the most commonly injured abdominal organ. Strengthening road safety measures and improving trauma management
systems are essential to reduce the burden of these injuries.
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