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ABSTRACT: Objective: Penetrating traumas may cause high rates of morbidity and mortality
among all traumas.The aim of this study is to investigate the epidemiological and demographic
features of penetrating traumas with a multidisciplinary approach, which can significantly decrease
mortality and even morbidity. Materials and Methods: Between January 2017 and December 2017,
210 patients who presented to the emergency department due to penetrating trauma were reviewed
retrospectively. For statistical analysis, NCSS (Number Cruncher Statistical System) 2007
(Kaysville, Utah, USA) program was used. Significance was evaluated at least p <0.05. Results: A
total of 210 patients were included in the study. There were % 86.2 men among the patients. The
emergency service cost in patients who suffered from gunshot wounds was higher than the patients
who suffered from penetrating stab wounds (p=0,023; p<0,05).It was seen that the patients who
were came to the emergency service with gunshot wounds hospitalized longer than the other types
of trauma patients in the emergency room (p=0,006; p<0,01). A significant direct correlation was
found between the duration of emergency room stay and the application of procedures such as
invasive intervention, radiology requests, laboratory requests, consultation (p=0,001; p<0,01).
Conclusion: Penetrating traumas can often be fatal. As a result, penetrating traumas are frequently
encountered in emergency services and with good management, the mortality and morbidity can be
reduced in these types of traumas. We believe that more comprehensive multidisciplinary studies in
terms of patient population will contribute to emergency service penetrating trauma management

planning.

KEYWORDS: Emergency Service, Length of Stay, Penetrating Trauma, Outcome.

© 2019 Life Science Informatics Publication All rights reserved

Peer review under responsibility of Life Science Informatics Publications
2019 Jan — Feb RILBPCS 5(1) Page No.283


http://www.rjlbpcs.com/

Serkan et al RILBPCS 2019 www.rjlbpcs.com Life Science Informatics Publications

Corresponding Author: Dr. Melis Dorter* Ph.D.
Ministry of Health, University of Health Sciences, Kanuni Sultan Suleyman Training and
Research Hospital, Department of Emergency Medicine, Istanbul, Turkey.
Email Address: melisdorter@gmail.com

1.INTRODUCTION

Trauma is a leading cause of death, especially in the 1-44 age group [1]. Penetrating traumas may
cause high rates of morbidity and mortality among all these traumas [2]. The primary survey should
proceed in a stepwise and systematic fashion for all trauma patients,regardless of injury pattern,and
should address immediate threats to life[3]. Penetrating traumas can be identified as stabbing,
piercing, piercing-stabbing and firearm injuries [4]. Although penetrating stab wounds are more
common, they are less mortal than gunshot wounds [5]. Penetrating traumas continue to be an
important cause of morbidity and mortality, which we encounter more frequently in emergency
services with increasing violence [6]. Approximately 300 people per day sustain gunshot wounds
from all causes combined in the United States[7]. There were approximately 125,000 assaults with
knives and 140,000 cases of assaults with firearms in 2014 according to the Federal Bureau of
Investigation[8]. Violent events and penetrating traumas are more common in men [9, 10]. There
were %86.2 men among the patients in our study.In previous studies,the male ratio was reported to
be higher[11, 12]. The aim of this study is to investigate the epidemiological and demographic
features of penetrating traumas with a multidisciplinary approach, which can significantly decrease
mortality and even morbidity.

2. MATERIALS AND METHODS

Between January 2017 and December 2017, 210 patients who presented to the emergency
department due to penetrating trauma were reviewed retrospectively. Patient data were obtained
from patient files and electronic hospital records in the hospital archive. The study was prepared in
accordance with the principles of Helsinki Declaration. Patient’s age, sex, the manner of application
(with an ambulance or etc.), GCS, the mechanism of trauma,traumatic body area, intervention or
procedure, requested radiological examination, requested consultations, clinical outcome, length of
hospitalization and emergency service cost were recorded in case data form. For statistical analysis,
NCSS (Number Cruncher Statistical System) 2007 (Kaysville, Utah, USA) program was used. Mann
Whitney U test was used to compare descriptive statistical methods (Mean, Standard Deviation,
Median, Frequency, Ratio, Minimum, Maximum) as well as two groups of variables that did not
show normal distribution in comparison of quantitative data. Oneway Anova test was used for
comparison of the three groups with normal distribution and Kruskal Wallis test was used for the
comparison of the groups with three and more groups not showing normal distribution. Spearman’s
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Correlation Analysis was used to evaluate the relationships between variables. Pearson's chi-square

test and Fisher-Freeman-Halton test were used to compare qualitative data. Significance was
evaluated at least p <0.05.

3. RESULTS AND DISCUSSION

The study was prepared between January 2017 and December 2017 in Kanuni Sultan Suleyman
Training and Research Hospital Emergency Department; % 13,8 (n = 29) of the patients were female
and % 86,2 (n = 181) were male of total 210 cases. The descriptive characteristics of the cases were
given in Table 1.

Table 1: Distributions of Descriptive Properties

N %
Age (year) Min-Max (Median) 2-71 (27)
Mean+SD 28,21+10,98
Gender Female 29 13,8
Male 181 86,2
The manner of application  Without 102 48,6
ambulance
Ambulance 108 51,4
The mechanism of trauma  Piercing-stabbing 156 74,3
Gun shot 54 25,7
Traumatic body area Head 28 13,3
Thorax 48 22,9
Abdomen 42 20,0
Extremity 139 66,2
Other 7 33
GCS 3 4 1,9
8 1 0,5
15 205 97,6

When the clinical features of the cases were examined, it was seen that % 76.2 of the patients had
radiological examination and % 48.1 of the patients requested consultation. The most requested
department was orthopedics and traumatology with % 51.5. % 25.2 of the cases were hospitalized.
When the duration of stay in the emergency room was examined, it was found that they remained at
most % 40 (n = 84) for 1-3 hours (Table 2). Emergency service costs ranged from 2,92 to 1.151,46
USA dollars and the average was found as 72,82 + 101,33 USA dollars (Table 3).

© 2019 Life Science Informatics Publication All rights reserved

Peer review under responsibility of Life Science Informatics Publications
2019 Jan — Feb RILBPCS 5(1) Page No.285


http://www.rjlbpcs.com/

Serkan et al RILBPCS 2019 www.rjlbpcs.com Life Science Informatics Publications
Table 2: Duration of Stay in Emergency Department and Distribution of

Emergency Service Costs

N %

Duration of stay 0-1 hour 42 20,0

1-3 hours 84 40,0

3-6 hours 55 26,2

6-12 hours 23 11,0

12-24 hours 3 1,4

>24 hours 3 1,4
Emergency Service Min-Max 2,92-1.151,46 (46,86)
Cost (USA Dollars)  (Median)

Mean+SD 72,84+101,33

The duration of emergency stay according to arrival is statistically significant (p=0,001; p<0,01). In
the group coming with their own possibility, the rate of stay of 0-1 hours was higher than those with
ambulance. Those who came to the emergency room with an ambulance had a rate of staying longer
than 6 hours higher than those who came with their own possibility (Table 3). The duration of
emergency stay according to trauma mechanism is statistically significant (p=0,006; p<0,01). The
rate of stay in the emergency room was 0-1 hours higher in the patients who were injured by the
piercing tool. The rate of staying in the emergency room for 3-6 hours was higher in the patients
who were suffered by gunshot wound (Table 3). The duration of emergency stay according to the
presence of head injury is statistically significant (p=0,019; p<0,05). The duration of stay of 1-3
hours was higher in patients without head trauma, and the duration of stay in 3-6 hours was higher
in patients with head trauma (Table 3). The duration of emergency stay according to the presence
of extremity trauma is statistically significant (p=0,001; p<0,01).The duration of stay of 0-1 hour
was higher in patients with extremity trauma. The rate of staying longer than 6 hours was higher in

those without extremity trauma (Table 3).
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Table 3: Evaluation of Duration of Stay in Emergency Service by Demographic and

Arrival Characteristics

Duration of stay(hour)

0-1 hour 1-3 hours 3-6 hours >6 hours p
(n=42)  (n=84) (n=55) (n=29)
Age (year) Min-Max 4-71 (24,5)  7-65(27) 2-54 (28) 16-53 (23) 20,831
(Median)
Mean+SD 27,12+1348  28,00+10,54  29,13£944  28,69+11,34
Gender Female 11 (37,9) 931 6 (20,7) 3(10,3) b0,112
Male 31(17,1) 75 (41,4) 49 (27,1) 26 (14,4)
Arrival Without 37 (36,3) 34 (33,3) 23 (22,5) 8(7.8) 20,001+
Characteristics ambulance
Ambulance 5(4,6) 50 (46,3) 32 (29,6) 21(19,4)
Mechanism of Piercing-stabbing 39 (25) 63 (40,4) 34 (21,8) 20 (12,8) 0,006**
trauma Gunshot 3(5,6) 21(38,9) 21 (38,9) 9 (16,7)
Traumatic body area
Head No 38 (20,9) 78 (42,9) 41 (22,5) 25 (13,7) b0,019*
Yes 4 (14,3) 6(21,4) 14 (50) 4(14,3)
Thorax No 37(22,8) 66 (40,7) 41 (25.3) 18 (11,1) 0,075
Yes 5(10,4) 18 (37,5) 14 (29,2) 11(22,9)
Abdomen No 37 (22) 66 (39,3) 46 (27,4) 19 (11,3) 0,108
Yes 5(11,9) 18 (42,9) 9 (21,4) 10 (23,8)
Extremity  No 5(7) 29 (40,8) 19 (26,8) 18 (25,4) €0,001%*
Yes 37 (26,6) 55(39,6) 36 (25,9) 11(7,9)
Other No 42 (20,7) 81 (39,9) 53(26,1) 27 (13,3) b0,430
Yes 0 (0) 3 (42,9) 2 (28,6) 2 (28,6)
0Oneway ANOVA Test ®Fisher Freeman Halton Test “Pearson Chi-
Square Test
*p<0,05 *#p<0,01

According to the duration of emergency stay, the clinical outcome was statistically significant

(p=0,001; p<0,01). The rate of hospitalization in patients with an emergency longer than 6 hours

was found to be higher than those who stayed for 0-1 hours, 1-3 hours and 3-6 hours. In the

emergency patients, the rate of discharge was higher than those who stayed for 6 hours and longer.

The rate of discharge was found to be higher in the patients who remained in the emergency room
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for 0-1 hours than those who stayed for 1-3 hours. The evaluation of consultations, clinical outcome

and the duration of the visits are given in Table 4.

Table 4: Evaluation of the Duration of Stay in Emergency Service by Clinical Characteristics

Duration of stay (hour)

0-1hour 1-3 hours 3-6 hours >6 hours p
(n=42) (n=84) (n=55) (n=29)

Consultation No 38(34,9) 43394 26(23)9) 2(L\9) 0,001 **
request status Yes 4(4) 41 (40,6) 29 (28,7) 27 (26,7)
*Requested consultations (n=101)
Brain surgery No 4(4,2) 39 (41,1) 26 (27,4) 26 (27,4) 50,727
Yes 0(0) 2(33.3) 3 (50) 1 (16,7)
General No 1(1,6) 24 (39,3) 23377 13(21,3)  *0,034*
surgery Yes 3(7.5) 17 (42,5) 6 (15) 14 (35)
Thoracic No 33,2 41 (44,1) 27 (29) 22(23,7)  "0,008%*
surgery Yes 1(12,5) 0(0) 2 (25) 5(62,5)
Orthopedics No 3(6,1) 19 (38,8)  8(16,3) 19 (38,8)  "0,007%*
Yes 1(1,9) 22 (42,3)  21(40,4) 8(154)
Urology No 33,3 39(42,9) 27(29,7) 22(242) *0,173
Yes 1 (10) 2 (20) 2 (20) 5(50)
Other No 4 (4,6) 37(42,5)  26(29,9)  20(23) b0,264
Yes 0(0) 4 (28,6) 3(21,4) 7 (50)
Clinical outcome  Ex 2 (4,8) 2(2,4) 0 (0) 0(0) 20,001 %*
Operation 3(7,1) 3(3,6) 0(0) 0(0)
Hospitalization 0 (0) 13 (15,5  8(14.5) 14 (48.3)
Refer to 0(0) 8(9,5) 2(3,6) 2(6,9)
another
hospital
Discharged 36 (85,7)  57(67,9)  45(81,8) 13 (44,8)
Leave without 1 (2,4) 1(1,2) 0(0) 0 (0)
permission
®Fisher Freeman Halton Test “Pearson Chi-Square Test *p<0,05 **p<0,01

A positive correlation was found between age and emergency service cost (increased emergency
service cost with increasing age) and a very weak relationship was found to be statistically
significant at % 14.2 (1:0,142; p=0,040; p<0,05). Emergency service cost of the patients who came

to the emergency room with their own means was found to be statistically lower than the ones that

© 2019 Life Science Informatics Publication All rights reserved

Peer review under responsibility of Life Science Informatics Publications
2019 Jan — Feb RJLBPCS 5(1) Page No.288


http://www.rjlbpcs.com/

Serkan et al RILBPCS 2019 www.rjlbpcs.com Life Science Informatics Publications
came with the ambulance (p=0,001; p<0,01). Emergency service cost of the gunshot wound was

found to be significantly higher than that of those with penetrating-tool injury (p=0,023; p<0,05).
Emergency service cost was significantly higher in patients with thorax, abdomen and extremity
trauma than those without thoracic trauma (p=0,001; p<0,01). A negative correlation was found
between the GCS and the emergency service cost (decreasing the cost of emergency service as the
GCS increased) and the weak relationship at 24.5% was found to be statistically significant
(r:-0,245; p=0,001; p<0,01).(Table 5)

Table 5: Evaluation of Emergency Service Costs by Demographic and Arrival Features

Emergency Service Cost (USA Dollar)

N Min-Max Median) Mean+SD P
Age (year) r 210 0,142
p 0,040*
Gender Female 29 19,7-1993 (223,6) 362,35+441,56 40,513
Male 181 15,5-6110 (251,2)  390,20+552,46
Arrival Without 102 19,7-1447 264,78+254,87 40,001+
ambulance (153.35)
Ambulance 108 15,5-6110 (294,3)  501,18+689,88
Mechanism of Piercing- 156 19,7-1906 (224,1)  342,99+348,11 40,023~
trauma stabbing
Gunshot 54 15,5-6110 (295,5) 511,64+874,08
# The number of people in the group is not included in the evaluation since it is insufficient.
r: Spearman’s  Correlation Coefficient! Mann Whitney U Test “Kruskall ~ Wallis
Test *p<0,05 **p<0,01
DISCUSSION

Today, with the increase of violence, penetrating traumas are increasing [6]. In our study, we
examined a total of 210 cases with % 86.2 male and % 74.3 with penetrating stabbing injuries. In
the literature, Atescelik et al. found the most common injuries in men and also penetrating stabbing
wounds were the most common injury type [13]. Previous studies have found that penetrating
injuries are most common in male patients [14-18]. Macpherson et al. also found that the most
common type of injury in their study was piercing stabbing tool injury [2]. In our study, the mean
age of patients with penetrating injury was found to be 28,21 + 10,98; Pallett et al. Found that the
average age of the patients who were injured by a penetrating cutting tool was 16-24 years old [18].
Orthopedics and Traumatology were found to be the most requested department in our study.As
shown in the results of our study, this situation was attributed to the occurrence of extremity injuries
in penetrating traumas.In the study performed by Akoglu et al., injuries were mostly seen in the
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extremities [19]. Backman et al.,reported that the most common location of firearm injury was the

lower extremity[20]. Also abdominal traumas are important. We also used CT for this types of trauma
too.Brenner et al studied penetrating abdominal traumas and they mentioned the importance of local
wound exploration(LWE)[3]. In accordance to this study,patients who have a definitely negative
LWE can be discharged from the emergency department without CT imaging[3]. The Western
Trauma Association has published guidelines about using LWE[21, 22]. In our study,we used CT
imaging for penetrating abdominal traumas because we think that LWE depends on the expert
evaluating and the guide recommended the operating room is a preferred location for wound
exploration.Emergency service costs ranged from 2,92 to 1.151,46 USA dollars and the average was
found as 72,82 + 101,33 USA dollars. In a study made by Pallett et al. In England, the cost of service
for patients suffering from violence was determined as 2.781.411,60 dollars annually [23], the cost
of patients with penetrating trauma is calculated as 10.114,22 dollars per patient [24]. In the study
by Atescelik et al., it was found that the most frequent means of access to the emergency department
was the private vehicle (% 55.8) [13]. Koksal et al., found the most frequent access to the emergency
room with ambulances (% 74.6) [14]. We found that the rate of transportation of the patients to the
emergency room was most frequently with ambulance (% 51.4). We can say that these differences
between the studies depend on the regional transportation conditions and the location of the hospital
to the city centers. The duration of emergency stay according to arrival is statistically significant
(p=0,001; p<0,01). The rate of staying 0-1 hours was found to be higher in the patients who came
with their vehicles than the ones who came with ambulance.The rate of staying longer than 6 hours
was found to be higher in patients who came with ambulance. When the literature was examined,
no study could be determined regarding the length of stay in the emergency room with an ambulance
application. The more serious injuries of patients who applied with ambulances and the high number
of interventions and investigations may explain the increase in this period, but this should be
investigated with more population studies. We found that the rate of stay of 0-1 hours was higher in
patients who came to the emergency room with penetrating-cutting tool injury than those with
gunshot wounds. We found that the duration of stay in the emergency department lasted up to 6
hours in patients with gunshot wounds. When we look at the literature, in the study of Unlu et al.,
penetrating stabbing tool injuries are three times higher than gunshot wounds, but their mortality is
lower [25]. In other studies, penetrating stabbing injuries are lighter than gunshot wounds, as they
cause tissue and organ injuries to their reach in the body and only on their traces [3, 4, 5]. Since the
more serious injuries cause longer stays in the emergency department and even in hospitals, patients
with a firearm injury who can cause more serious injuries in our study have a long emergency service
stay. According to the presence of head trauma, the duration of stay in the emergency room varies
significantly. A study by Karaca et al. they found high mortality and morbidity rates in patients with
gunshot wounds to the head area [17]. In our study, the most common penetrating trauma was
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extremity traumas. Guven et al. found that extremities were the most frequently affected body region

in gunshot wounds [26]. In the previous studies, Akoglu et al., found the extremities and Durdu et
al., found the upper extremities as most affected body region in gunshot wounds [19, 27]. We believe
that the reason for this is that the person uses both upper and lower extremities for defense purposes.
In the study of Erdur et al., patients with high trauma scores (ISS> 12) were told that the duration
of emergency room stay increased [28]. In other studies, patients with high trauma score (ISS> 50)
had a high mortality rate [17]. We found that 0-1 hour emergency room stay rate was higher in
patients with extremity trauma than those without extremity trauma. We also found that the rate of
non-extremity trauma was higher in cases with longer (more than 6 hours) stay in the emergency
department. We can explain this situation in accordance with the literature as it is directly
proportional to the increase in emergency room stay in cases with high severity. Koksal et al.
reported that % 1.4 of the patients died in the emergency department, % 1.4 had been discharged on
their own request, % 12.6 were discharged after the initial intervention, % 12.6 were referred, and %
71.8 were admitted to various clinics [14]. In our case, % 1.9 (n=4) of the cases were ex; % 2.9
(n=6) were operated, % 16.6 (n=35) were hospitalized, % 5.7 (n=12) were referred, % 70.0 (n=147)
were discharged, % 1.9 (n=4) were discharged voluntarily, and % 1.0 (n=2) left the hospital without
permission and the rate of hospitalization and discharge was different from this study. We think that
this situation depends on the socio-economic differences in the region where the institutions are
located. It has been reported in the study of Karadag et al., that complicated health problems require
more examination and consultation for diagnosis and emergency stay [29]. Also, Satar et al.,
reported that those with complex problems were staying longer in the emergency department [30].
In our study, the duration of stay in the emergency department, the radiological examination, the
consultation and the emergency service costs were found to be higher in accordance with the
literature (p=0,023; p<0,05). This can be explained by the fact that gunshot wounds cause more
serious injuries and problems.

4. CONCLUSION

Penetrating traumas can range from a superficial trauma to a fatal trauma. This type of trauma is
more common in the male population, especially when it occurs outside the home and increases
with violence. As a result, penetrating traumas are traumas that are frequently encountered in
emergency services and have a good planning in management and may decrease their mortality and
morbidity. We believe that more comprehensive multidisciplinary studies in terms of patient
population will contribute to emergency service penetrating trauma management planning.
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