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Abstract: Traffic accidents are one of the most common causes of
death in many countries. Death-causing lesions mostly occur in the
head-neck, chest, and abdominal region, respectively. Traffic
accidents are an important cause of blunt abdominal trauma. Data on
abdominal trauma in fatal traffic accidents are limited in autopsy
series. In this study, we aimed to determine the frequency of
abdominal trauma, the severity of trauma and its effects on the cause
of death in traffic accident deaths. A retrospective analysis of
autopsy cases of the Morgue Department of the Council of Forensic
Medicine, Erzurum Branch between January 2015-June 2019 was
conducted. The sample size was determined using the Epi-Info
version 7 statistics program. The mean age of the cases was 41.1
years (sd: 23.4; min: 1-max: 96); 76.1% were male. Pre-hospital
death occurred in 53.4%, while in the remaining 46.6%, death
occurred during hospitalisation. 31.1% of the cases had abdominal
trauma. Most commonly injured solid organ was liver in 57.3% of
the abdominal trauma cases. Abdominal traumas and liver injuries
were more common in pre-hospital deaths, especially in the accident
scene deaths (p<0.001). Besides, type A liver injury was more
common in pre-hospital deaths (p=0.002). Liver trauma is one of the
leading causes of pre-hospital deaths due to traffic accidents. Type
A liver traumas were more lethal. © 2021 NTMS.

Keywords: Traffic Accident, Blunt Abdominal Trauma, Pre-
Hospital Death, Liver Injury.

1. Introduction

blunt liver injuries are caused by traffic accidents and

Trauma is one of the leading cause of deaths in Turkey
and many other countries. (1, 2) Traumatic deaths
mainly occur due to road traffic accidents (3, 4). More
than 90% of transportation activities are facilitated by
the highways and Turkey is among the top ten countries
that almost half of the global traffic accident deaths
occured (4).

In blunt traumas, head-neck, chest and abdominal
injuries most often occur, respectively. Solid organs
such as spleen, liver and kidney are frequently injured
in blunt abdominal traumas (5). Approximately 70% of

death occur in 54% blunt liver injuries (6). Data on
abdominal traumas in fatal traffic accidents are limited
in autopsy series. In this study, we aimed to determine
abdominal traumas, abdominal solid organ traumas and
the effect of solid organ traumas in the cause of death
occurred in fatal traffic accidents.

2. Material and Methods
2.1. Sample Size
The sample size was calculated as 309 cases using the
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Epi-Info version 7 program with a confidence interval
of 99.99% and the expected prevalence of 5.4%
according to TURKSTAT 2018 traffic accident data
(7).

2.2. Selection and Evaluation of the Cases

The autopsy records of the Council of Forensic
Medicine, Erzurum Branch between January 2015-
June 2019 were examined retrospectively. A total of
309 cases who died due to traffic accident were
examined in the study. Demographic data of the cases
such as age, sex and traumatic lesions causing death
were examined. The severity of liver, spleen, kidney
injuries was evaluated according to the ‘Organ Injury
Severity Scale” of American Association of Surgery for
Trauma (AAST) (8). Grade | and Grade Il injuries of
the liver were considered minor, Grade Il and higher
grade injuries were considered as major injuries (9).
Also, injuries on the left side of the falciform ligament
of the liver (segments I, 1, 11, and 1V) were classified
as Type A liver trauma, and injuries on the right side of
the falciform ligament (segments V, VIII) were
classified as Type B liver trauma (10).

The deaths were divided into two groups as pre-hospital
deaths and deaths during hospitalisation.

2.3. Statistical Analysis

SPSS Windows 20.0 Software program was used for
statistical analysis. The normality test of the data was
evaluated by values of skewness and kurtosis. The z-
scores were obtained by dividing the skew values or
excess kurtosis by their standard errors (11).
Comparisons between the groups were analysed with
the chi-square test, and paired comparisons were
analysed with the student's t-test. A value of p<0.05
was considered statistically significant.

3. Results

76.1% (n=235) of the cases were male, 23.9% (n=74)
were female and the mean age was 41.1 (sd: 23.4; min:
1-max: 96). 75.4% (n=233) of the cases were injured in
in-vehicle traffic accidents, while 24.6% (n=76) were
pedestrian traffic accident deaths. 53.4% (n=165) of the
cases were pre-hospital deaths, while 46.6% (n=144)
died during hospitalisation. 78.6% (n=243) of the cases
were <65 years of age and 21.4% (n=66) were >65
years of age. Mean age of pre-hospital death group was
39.1 (£22.8) and deaths in hospital group was 43.5
(£23.9). The mean hospitalization time was 14.3 days
(sd: 24.9; min: 1-max: 150) in the hospital deaths.
There was no significant difference between the case
numbers of age groups of pedestrian traffic accidents
(p>0.05); however, in-vehicle accident cases were
mostly under 65 years of age (p=0.036), however there
was no such significant difference among the age
groups of pedestrian traffic accident deaths.

In 38.2% (n=118) of the cases, the lesions causing
death were isolatedly located in one anatomical region,
while they were multiply located in more than one
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anatomical region in other cases. The distribution of
death-causing lesions according to anatomical regions
is shown in Table 1.

Table 1: Distribution of traumatic lesions according to
anatomical regions.

Isolated*  Multiple** Total
% (n) % (n) % (n)

Head and 67.3
Neck 17.1 (53) 50.2 (155) (208)
Face 0.3(1) 9.4 (29) 9.7 (30)
Thorax 155(48) 53.7(166) 69.2 (214)
Abdomen 3.2 (10) 27.8(86)  31.1(96)
Upper
Extremity 0.6 (2) 9.7 (30) 10.3 (32)
Lower
Extremity 1.3(4) 20.1(62) 21.4(66)
and Pelvis

*: Cases with death-causing lesions in one anatomical region,
**: Cases with death-causing lesions in more than one anatomical
region.

Trauma was detected in the abdominal region in 31.1%
(n=96) of the cases. Liver damage was detected in
57.3% (n=55), spleen damage was detected in 36.4%
(n=35) and kidney damage was detected in 25% (n=24)
of the abdominal traumas. Abdominal solid organ
injuries according to the ‘Organ Injury Severity Scale’
of AAST are shown in Table 2.

Table 2: Abdominal solid organ injuries according to
ASST ‘Organ Injury Severity Scale’.

Grade Liver Spleen Kidney
% (n) % (n) % (n)
Grade 1 7.2 (4) 11.4 (4) 33.3(8)
Grade 2 11.0 (6) 14.2 (5) 25 (6)
Grade 3 18.2 (10) 20 (7) 16.6 (4)
Grade 4 21.8(12) 25.8 (9) 16.6 (4)
Grade 5 18.2(10)  28.6 (10) 8.5(2)
Grade 6 23.6 (13) - -

89.1% (n=49) of the liver traumas occurred in in-
vehicle traffic accidents while 10.9% (n=6) occurred in
pedestrian traffic accidents and liver traumas occurred
mostly in the in-vehicle traffic accidents (p=0.009).
When the places of death were compared, pre-hospital
death cases were found to be higher in cases under 65
years of age (p=0.004) and in cases with liver damage
(p<0.001). 23.6% (n=13) of the cases with liver trauma
had only Type A injury, 56.4% (n=31) had only Type
B injury, and 20% (n=11) had both Type A and Type B
injuries. Pre-hospital deaths were more frequently
observed in the cases with Type A liver injury
(p=0.002). The traumatic characteristics of the cases
according to the place of death are shown in Table 3.
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4. Discussion

In our study, we examined death-causing traumatic
lesions in fatal traffic accidents. According to the WHO
Global Status Report on Road Safety, road traffic injury
was the leading cause of death for people aged between
5and 29 years (12). In our study, traffic accident deaths
mostly affected the young male population similar to
literature. According to Lee et al., head-neck region is
the most frequently injured in blunt traumas and
abdominal traumas rank third after thoracic injuries

(13). Abdominal trauma ranked also third in terms of
frequency after head-neck and thoracic traumas. Spleen
is the most frequently injured solid organ in blunt
abdominal traumas in many clinical studies (3, 14-20).
According to the findings of our study, liver, spleen and
kidney are the most frequently damaged solid organs in
abdominal traumas, respectively. Other organs may
have less damage due to anatomical localisation and
organ elasticity such as small-large intestines and
bladder.

Table 3: Comparison of the pre-hospital and hospital deaths.

Pre-hospital death,

(n=165)

Deaths in the hospital, (n=144)

p value
n (%) n (%)
Age 65> 140 (57.6) 103 (42.4) 0.004
g 65< 25 (37.9) 41 (62.1)
Mean (sd) 39.1 (£22.8) 43.5(£23.9) 0.096
Male 127 (54) 108 (46) 0.686
Gender
Female 38 (51.4) 36 (48.6)
. In-vehicle accident 131 (56.2) 102 (43.8)
Accident Type . 0.081
! p Pedestiran 34 (44.7) 42 (55.3)
111 (534 97 (46.6
Head-Neck Trauma ves (53.4) (46.6) 0.987
No 54 (53.5) 47 (46.5)
17 (56.7 13 (43.3
Maxillofacial Trauma ves (56.7) (43.3) 0.706
No 148 (53.0) 131 (47.0)
17 (53.1 15 (46.9
Upper Extremity Trauma Yes ( ) ( ) 0.974
No 148 (53.4) 129 (46.6)
Yes 115(83.7) 99 (46.3) 0.857
Thorax Trauma
No 50 (52.6) 45 (47.4)
57 (59.4 39 (40.6
Abdominal Trauma es (59.4) (40.6) 0.157
No 108 (50.7) 105 (49.3)
Liver Trauma Yes 41 (74.5) 14 (25.5) <0.001
No 124 (48.8) 130 (51.2)
. Minor trauma 4 (80) 1(20) 0.769
Liver Trauma Type .
Major trauma 37 (74) 13 (26)
12 (92.3 1(7.3
Liver Trauma Type Only type A (92.3) (7:3) 0.002
Only type B 20 (64.5) 11 (35.5)
Yes 20 (57.1) 15 (42.9) 0.637
Spleen Trauma No 145 (52.9) 129 (47.1)
. Yes 11 (45.8) 13 (54.2) 0.439
Kidney Trauma
No 154 (54.0) 131 (46.0)
) ~ Yes 30 (45.5) 36 (54.5) 0.145
Lower Extremity and Pelvis No 135 (55.6) 108 (44.4)




We also detected major injuries more frequently in the
liver and spleen, and minor injuries in the kidneys.
Although ribs protect the liver, its large size cause the
liver to be injured more frequently in blunt traumas (3,
21). In our study, one of the most important reasons
why we identified the liver as the most frequently
injured solid abdominal organ might be that all of the
cases were selected from blunt traumas resulted in
death. Most of the studies indicating the spleen damage
more frequent were carried out on blunt traumas which
did not result in death. Therefore, it can be said that the
liver was the most frequently injured solid organ in
blunt abdominal traumas resulting in death. According
to our findings, the third most frequently injured solid
organ in blunt abdominal traumas was Kkidney.
Retroperitoneal localisation of the kidney leads to less
injury in blunt abdominal traumas (3, 21).

There is a wide range of pre-hospital death ratios in
traffic accidents, from 7% to 45% in the literature and
these deaths occurred mostly in rural areas and at the
accident scene (22-24). In our study, pre-hospital
deaths were observed in 53.4% of the cases and these
deaths occurred mostly in the under 65-year-old age
group.

Gulliver et al. suggested young people were more likely
to be involved in traffic accidents compared to adults
@ More severe traumas occured due to more
aggressive driving behaviours of young males @8- In
our study, in-vehicle traffic accident deaths and pre-
hospital deaths were more frequent in the cases younger
than 65 years of age.

Liver is the largest solid organ in the abdomen. The thin
capsule, low elasticity and fixed position between the
vertebrae and ribs makes the liver prone to injury in
blunt traumas (3, 21). The centre and usually the right
lobe of the liver are damaged as it holds a larger surface
in a direct impact to the abdomen by a blunt trauma.
The steering wheel may compress the drivers who are
not wearing seat belts during the deceleration period
when the speed of the vehicle decreases suddenly, and
the risk of liver injury may increase significantly in
traffic accidents (27). In our study, liver trauma was
mostly seen in in-vehicle traffic accidents. Trauma was
detected in the right lobe of the liver in the majority of
the cases. However, Type A liver injury (left lobe
injury) was more common in pre-hospital deaths
compared to hospital deaths.

Anatomically, the area on the left side of the falciform
ligament is smaller than the area on the right side of the
falciform ligament. The anatomical formation of the
falciform ligament can control bleeding on the right
side of the liver. However, it can not control such
bleeding on the left side of the liver. (19). One of the
most important causes of the high mortality in liver
trauma is uncontrolled bleeding that can cause severe
hemorrhagic shock (6, 10). The reason why Type B
liver injury (right lobe injury) was more frequently
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observed may be the anatomically larger right side of
the liver. However, higher mortality of Type A liver
injury may be due to the lack of the ability of the
falciform ligament to control bleedings on the left side
of the liver (6, 19). This also explains why Type A liver
injury was more common in pre-hospital deaths.

5. Conclusions

The liver is the most frequently injured solid organ in
fatal traffic accidents with abdominal trauma. Although
Type B liver trauma was more common, Type A liver
trauma was more lethal and one of the major causes of
pre-hospital deaths due to traffic accidents.
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