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Abstract

Objective: The aim of this study was to investigate the demographic and clinical characteristics of fatal trauma cases presenting to the Emergency Depart-
ment of XXX Training and Research Hospital in Turkey.

Methods: In this retrospective study, the forensic cases of fatal trauma patients admitted to the emergency department between 15.06.2017 and 15.06.2019
were obtained from the hospital&#39;s automation system, and the patient files and hospital police records were evaluated.

Results: The most common cause of forensic trauma cases was pedestrian accidents (n=18; 25%), and the least common cause was crush injuries by a heavy

object (n=2; 2.8%). The most common site of trauma was the cranial region (n=45; 62.5%). Forty-six patients died (63.9%) in the emergency room and 26
(36.1%) at various clinics. The average duration of active dying was 3.7 £ 17.9 hours. Fifty-four cases (75%) were found to be ethanol-negative and 18 (25%)
were ethanol-positive.

Conclusion: The most common forensic trauma cases are pedestrian accidents and seen in male patients. Most of these patients die in the emergency
room, where they are first admitted. The most important factor in reducing mortality is preventing the occurrence of trauma. In addition to giving the
person adequate and appropriate treatment, physicians also have the responsibility of writing clear and intelligible forensic reports in accordance with the

laws and hospital rules.
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Introduction

Injuries due to all kinds of firearms, explosives, blunt, perfo-
rating and penetrating objects, traffic accidents, falls, physi-
cal and sexual assault, work accidents, poisoning, burns (in-
flammable and hot objects, incendiary-abrasive substances,
etc.), electric shocks, lightning strikes, mechanical asphyx-
ias, suicide attempts, possible torture, all deaths suspected to
be associated with murder, suicide or accidents, and sudden
and unexpected deaths are considered as forensic cases that
should receive immediate attention and evaluation by the
physician'?. In addition to being a health problem affecting
the young population, traumas cause serious loss of labor.
After cancer and cardiovascular diseases, traumas are the
third leading cause of death in all age groups, ranking first
in the 1-44 years age group. According to the USA data, ap-
proximately 60 million trauma-related injuries occur annu-
ally, of which around 36 million (60%) present to emergency
department?. The Turkish Statistical Institute (TUIK) reports
that in Turkey, trauma and poisoning together constitute the
fifth leading cause of death in all ages, and they are also the

most frequent causes of death for people aged 1 to 34 years.
TUIK data also indicates a slight increase in traumatic death
at all ages in Turkey from 2010 to 2012.

It has been shown that 25-50% of trauma-related deaths
are preventable®. Trauma-related deaths are grouped into ear-
ly and late periods. Post-traumatic deaths are usually caused
by large vessel, cardiac and central nervous system inju-
ries. Early post-traumatic deaths occur within minutes to an
hour usually upon admission to hospital due to hemorrhagic
shock, inadequate end-organ perfusion, serious central ner-
vous system injuries, and cardiovascular collapse while late
deaths are usually caused by sepsis and multi-organ failure
within days or weeks after the event®. Trauma, which is an
important reason for admission to the emergency depart-
ment, is divided into blunt and penetrating groups, with the
former being more common. In Turkey, blunt traumas are,
in order of frequency, in-vehicle traffic accidents, extrave-
hicular traffic accidents, falling from height, work accidents,
and assault’. Penetrating traumas, on the other hand, cause
more morbidity and mortality and are caused by penetrating
injuries, blunt-penetrating injuries and gunshot wounds. In
Turkey, the penetrating trauma type is seen at a rising fre-

Corresponding Author: Ahmet Burak Erdem e-mail: drabe0182@gmail.com

Received: 05.03.2020 - Accepted: 30.03.2020

©Copyright 2018 by Emergency Physicians Association of Turkey - Available online at www.ejcritical.com




Erdem et al.
162 Evaluation of fatal trauma cases presented to the emergency room

Eurasian J Critical Care 2020; 1 (2):137-138

quency with the increase in violence, and blunt-penetrating
injuries are most common in the young population®. This
study aimed to investigate the demographic and clinical
characteristics of trauma-related mortality cases admitted to
the emergency department.

Materyal and Metod

This study retrospectively evaluated forensic cases with com-
plete records of patients that were admitted to XXX Hos-
pital Emergency Medicine Clinic between 15.06.2017 and
15.06.2019 and died. The cases were identified by screening
the hospital police records and the hospital automated system.
The demographic data of the cases, events leading to forensic
cases, vital signs, Glasgow coma scale (GCS) score, revised
trauma score, body area exposed to trauma, consultations re-
quested, clinical, hemogram, platelet, lactate and blood eth-
anol levels, and the time from admission to the emergency
department or hospital clinics to death were recorded. The
mean, standard deviation, median lowest and highest, fre-
quency and ratio values were used as the descriptive statistics.
SPSS software version 22.0 was used for analysis.

Results

In the current study, of the 72 forensic cases, 58 (80.6%) were
male and 14 (19.4%) were female. The mean age was 43.6 +
20.9 years. The most and least frequent months of forensic

incidents were August (n = 11; 15.3%) and December (n =
3; 4.2%), respectively (Table 1). The mean GCS score of the
patients was 4.6 £ 3.3 at the time of presentation, while the
mean revised trauma score was 3.8 + 4.1. The mean systolic
and diastolic blood pressure values were 60.2 + 46.0 and 36.6
+29.3, respectively, and the mean arterial pressure was 45.0 +
34.7 mmHg. At the time of presentation, the mean values for
blood parameters were 8.11 +4.95 g/dl for hemoglobin, 175.3
+ 83.3 10"9/L for platelet count, and 8.7 + 5.7 mmol/L for lac-
tate. Fifty-four cases (75%) were found to be ethanol-negative
and 18% were ethanol-positive (Table 2).

The trauma mechanisms causing the forensic situation
were extravehicular accidents in 18 patients (25%), fall
from height in 17 (23.6%), firearm injuries in 10 (13.9%),
blunt-penetrating wounds in eight (11.1%), physical assault
in five (6.9%), motorcycle accidents in five (6.9%), in-vehicle
traffic accidents in four (5.6%), hanging in three (4.2%), and
being crushed under a heavy object in two (2.8%) (Figure 1).

The most common part of the body affected by trauma
was the cranial region (n = 45; 62.5%), followed by the
thorax (n = 42; 58.3%), lower extremities (n = 19; 26.4%),
pelvis (n = 16; 22.2%), upper extremities (n = 14; 19.4%),
abdomen (n = 10; 13.9%), and vertebra (n = 9; 12.5%), and
the least affected area was the neck (n =5; 6.9%). Of the fo-
rensic cases that presented to the emergency department, 46
died in this department (63.9%) and 26 (36.1%) died in the
clinic to which they had been admitted (Figure 2).

The presence/absence of surgical operations or proce-
dures prior to death was also investigated, and 48 (66.7%)
patients did not undergo any operation while 24 (33.3%)
cases underwent surgery in various clinics before they
died. Types of procedures were brain surgery in 13 patients

Table 1: Patients’age, gender, and month of presentation to hospital

Min-Max Median Mean+SD n-%

Age 2.0 - 90.0 39.5 43.6 + 20.9

Gender Female 14 19.4%
Male 58 80.6%
January 4 5.6%
February 5 6.9%
March 4 5.6%
April 8 11.1%
May 5 6.9%
June 10 13.9%

Month
July 10 13.9%
August 11 15.3%
September 7 9.7%
October 1 1.4%
November 4 5.6%
December 3 4.2%

SD: standard deviation
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Figure 1: Trauma mechanism Figure 2: Body part affected by the trauma
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Table 2: Trauma scores, vital parameters, laboratory values and ethanol test results of the patients
Glasgow Coma Scale Score 3.0 - 15.0 3.0 4.6 + 33
Revised Trauma Score 0.0 - 12.0 2.0 3.8 + 4.1
Respiratory Rate 0.0 - 30.0 0.0 4.4 + 8.1
Systolic Blood Pressure (mmHg) 0.0 - 170.0 60.0 60.2 + 46.0
Diastolic Blood Pressure (mmHg) 0.0 - 100.0 40.0 36.6 + 29.3
Mean Arterial Pressure (mmHg) 0.0 - 123.0 47.0 45.0 + 34.7
Pulse per minute 0.0 - 2.0 1.0 0.8 + 0.8
Hemoglobin g/dl 6.0 - 151.0 90.5 81.1 + 49.5
Platelet 10"9/L 40.0 - 370.0 158.5 175.3 + 83.3
Lactate mmol/L 1.0 - 29.0 8.0 8.7 + 5.7
©) 54 75.0%
Ethanol
+) 18 25.0%
(18.1%), general surgery in three (4.2%), cardiovascular  Figure 3: Clinics and departments where the patients died
surgery (CVS) in three (4.2%), otolaryngologic surgery in o
two (2.8%), plastic surgery in one (1.4%), and anesthesia in =5
one (1.4%). In terms of consultations, 28 patients died be- i
fore other departments were consulted whereas 44 patients aos
were referred to various clinics for a consultation, with most 30%
requiring more than one consultation. The consulted clin- o - -
; 4.20%
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(33.3%), orthopedics in 20 (27.8%), CVS in 10 (13.9%),
urology in eight (11.1%), pediatric surgery in three (4.2%),
and plastic surgery in one (1.4%). The mean time from ad-
mission to death was calculated as 3.7 + 17.9 days (Table 3).

In terms of where the death occurred, it was mostly the
emergency department to which the patients first presented
to (n = 46; 63.9%). This was followed by brain surgery (n =
10; 13.9%), anesthesia and reanimation (n =8; 11.1%), CVS
(n = 4; 5.6%), general surgery (n = 3; 4.2%), and otolaryn-
gology (n=1; 1.4%) (Figure 3).

Discussion

Since the emergency departments of health institutions are
one of the first units authorized about forensic cases, they

play an important role in the detection of these cases. In this
study, we planned to analyze forensic cases that resulted
in death. Trauma is still one of the most important causes
of morbidity and mortality throughout the world. Global-
ly, the incidence of trauma-related mortality is known to be
56/100,000°. According to the 2007 TUIK data, in Turkey,
26% of the deaths that occurred due to motor vehicle acci-
dents belonged to the 20-55 age group, and 74% were seen
in men’. In a study evaluating trauma-related deaths, Avci
et al. reported that 76.2% of the patients were male, and the
mean age was 48.9 & 20 years'’. In a study by Angela et al.,
the male population constituted 79% of the sample, and the



Erdem et al.

164 Evaluation of fatal trauma cases presented to the emergency room

Eurasian J Critical Care 2020; 1 (2):137-138

Table 3: Details of operations performed, consultations requested, and day of death

Min-Max Median Mean+SD/n-%
(-) No operation 48 66.7
(+) Operated 24 333
Anesthesia 1 1.4
Brain surgery 13 18.1
Operating department General surgery 3 42
Cardiovascular surgery 4.2
Orthopedics 1.4
Otolaryngology 2 2.8
Plastic surgery 1 1.4
. (-) Not requested 28 38.9
Consultation request
(+) Requested 44 61.1
Brain surgery 24 333
General surgery 27 37.5
Orthopedics 20 27.8
Cardiovascular surgery 10 13.9
Anesthesia 33 45.8
Otolaryngology 3 4.2
Urology 8 11.1
Plastic surgery 1 1.4
Pediatric surgery 3 42
Thoracic surgery 6 8.3
Day of Death (from first presentation) 0.0 - 150.0 0.0 3.7 + 17.9 days

SD: standard deviation

mean age was calculated as 36.8 + 1.2 years. Two studies
were conducted in the same trauma center in two different
years and it was found that trauma-related deaths were seen
in men at a rate of 73% in 1992 and 70%, and the mean
age was 41.7 and 47.3 years, respectively''2. In the cur-
rent study, 58 of the cases (80.6%) were male, and the mean
age was 43.6 £ 20.9 years, similar to the literature. The high
incidence of forensic incidents in men and the young age
group may be due to their higher presence in traffic, work-
ing at high-risk jobs, aggressive nature, and higher rate of
alcohol use.

In a study conducted by Varol et al., the highest accident
rate was observed in August at 17.9%. The higher incidence
of traffic accidents in summer months is consistent with the
literature'®. In our study, forensic trauma was most frequent
in August, involving 11 cases (15.3%). The least number of
presentations related to forensic trauma was in December
(n = 3; 4.2%). Concerning the evaluation of trauma scores,
Avci et al. reported the GCS score as 5.11 + 4.10 and the
revised trauma score as 5.874 + 1.849 while determined that
the former was <8 in 60.3% of the patients and the mean
value of the latter was 5.24 &+ 2.05'. In the current study,
the mean GCS score of the patients at the time of presen-

tation was 4.6 + 3.3, and the revised trauma score was 3.8
+ 4.1. In previous studies, the mean systolic blood pressure
at the time of presentation was reported to be 42.95 + 59.34
mmHg'® and below 90 mm Hg in 37.6% of the cases'*. We
calculated the systolic blood pressure as 60.2 +46.0, diastol-
ic blood pressure as 36.6 + 29.3 and arterial pressure as 45.0
+34.7 mmHg.

Cothren et al. reported that traumatic deaths due to blunt
trauma that occurred within 24 hours of presentation in the
same trauma center in 1992 and 2002 were at the rates of
56% and 74%, respectively, and the most common cause
was motor vehicle accident for both years'?. In their case
series, Avcl et al. found that 85% of the patients were in-
jured due to isolated blunt trauma and 45.8% of these cas-
es had been involved in an extravehicular traffic accident'.
Similarly, Trajano et al. reported these accidents as the most
common cause of traumatic death!'*. Seviner et al. evaluated
the causes of death in forensic incidents and found traffic
accidents to rank first (27.3% of cases)'. In our study, we
also demonstrated that the most common trauma mecha-
nism resulting in death was extravehicular traffic accidents
involving a total of 18 patients (25%). Seviner et al. noted
that the most frequently injured body part was the extremi-
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ties in forensic cases at a rate of 41%, and 27% of the sam-
ple presented with multiple system injuries'>. In two other
studies, head and neck injuries were reported in 44.6%'” and
21%?"® of forensic cases, and extremity injuries in 18.8% and
72%, respectively. In our study, the most commonly affect-
ed body region was cranial (n = 45; 62.5%), and the least
affected area was the neck (n =5; 6.9%). The higher rate of
head trauma in our series may be due to our hospital being
a special trauma center to which specific and severe trauma
cases are referred by the 112-emergency ambulance service.

Avci et al. observed head and neck injuries in 71 patients
that went into cardiac arrest and 43 patients without cardiac
arrest'®. Arslan et al. reported that the most common cause
of trauma-related deaths was traumatic brain injury °. Evans
et al. revealed that the most common causes of death due
to high-energy trauma were central nervous system injuries
(33%) and hemorrhage (33%). Similarly, according to our
results, 46 patients (63.9%) died in A&E. Of the patients
that did not die in the emergency service and underwent sur-
gery in other clinics, 13 (18.1%) had been referred to the
brain surgery, followed by three (4.2%) referred to gener-
al surgery. These results are consistent with the literature.
In our series, 28 patients died at the emergency department
before consultation. During follow-up in the emergency de-
partment, various clinics were consulted for 44 patients, of
whom most required more than one consultation. The de-
partments from the highest to the lowest rate of consultation
were anesthesia and reanimation (n = 33; 45.8%), general
surgery (n = 27; 37.5%), brain surgery (n = 24; 33.3%), or-
thopedics (n = 20; (27.8%), CVS (n = 10; 13%), urology
(n = 8; 11.1%), pediatric surgery (n = 3; 4.2%), and plastic
surgery (n=1; 1.4%).

In the series examined by Avci et al., 100 cases (46.7%)
were evaluated as pre-hospital death in the group of patients
that did not respond to arrest and cardiopulmonary resusci-
tation'’. Arslan et al. reported 38% pre-hospital deaths asso-
ciated with trauma'®. Evans et al. showed that 66% of deaths
due to high-energy trauma occurred before presentation to
hospital®. In the current study, in terms of where the deaths
occurred, more than half of the patients (n =46; 63.9%) died
at the emergency department where they were first admit-
ted, and 26 (36.1%) patients died in other departments after
their hospitalization, with the least number of deaths being
seen in the otolaryngology clinic (n = 1; 1.4%). Concerning
the time to mortality, Avci et al. determined that 11 of the
patients that did not have cardiac arrest died within the first
hour, 25 in one to three hours, 18 in three to six hours, eight
in six to 12 hours, and three in 12 to 24 hours'’. Gunst et al.
reported that 84% of early deaths due to trauma occurred
within the first 12 hours?!, and Hamzeh et al. revealed that
most post-traumatic deaths occurred within the first hour .
In our study, the day of death was found to range from 0
to 150 days, with the mean time to death being statistically
calculated as 3.7 £ 17.9 days.

When studies investigating the relationship between
trauma and drinking and driving were examined, it was
found that in a study evaluating traffic accident cases, 46.8%
of the drivers had consumed alcohol, and similarly, another
study found that 32% of drivers injured in a traffic accident
had at least 0.1% blood alcohol concentration and that the
rate of accidents involving patients that drank and drove
was 2.6 times higher compared to those that did not drink
and drive®. In the current study, 54 cases (75%) were found
to be ethanol-negative and 18 (25%) were ethanol-positive.
However, we analyzed ethanol positivity/negativity in all
trauma cases. In another study, Baydin et al. showed that
the lactate level was associated with the severity of trauma
and mortality?. In our cases, the lactate value at the time of
presentation was found to be high at 8.7 + 5.7 mmol/L, and
this was associated with mortality.

Conclusion

Emergency services constitute the most important step in
patients presenting to the hospital due to traumatic foren-
sic causes. As revealed by our study, a large percentage of
the trauma-related deaths occurred at the emergency depart-
ment. In addition, especially in patients requiring consulta-
tion with multiple clinics, the emergency department acts
as a bridge and a link between all the hospital services. De-
termining the time and location of deaths indicates where
to focus on to improve our knowledge of trauma. The most
important way of reducing trauma-related deaths remains to
be prevention. We also need to continue research to improve
our knowledge of trauma management. In addition, ensure
that forensic reports are properly completed is one of the
main tasks of reporting life-threatening situations.
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