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ABSTRACT
The purpose of this study is to review the epidemiology and the severity of patients with chest

trauma damage. In this descriptive study, data of patients with chest trauma in 2013 who
admitted to Poursina hospital in Rasht the patients in terms of demographic characteristics, type
of trauma, associated injuries, length of hospitalization, ISS and mortality were evaluated.

According to research findings, chest internal injuries were, % (50.2) were the most leading
damages which lead to hem pneumothorax% (28.6). % 79.5 patients recovered with supportive
measures and the most common mechanism of injury was motor vehicle accident. (% 58.4) In

this study, men had higher ISS and higher ISS in patients led to long hospitalization as well as
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tube thoracotomy, mortality was higher in the group with higher ISS. Mortality in this study was

7.3%. In general, chest trauma was more in men. Vehicle accident and falling down are the most

common mechanism of chest injury. Patients with high 1SS had more days of hospitalization,

need for intervention and more deaths.

Key words: Chest trauma, Poursina center of Rasht, ISS, blunt trauma

INTRODUCTION

Trauma is a major health problem all over
the world is increasing every day. Tens of
thousands of people lose their lives because
of it. In most parts of the world trauma
victims are young and efficient society. (6, 7)
Trauma is the fourth cause of death in the
world in addition to impose direct and
indirect social and economic costs to society.
(9, 6) It is reported that trauma is the major
cause of death and disability in the first 4
years of life. (10, 9, 8) In the meantime
trauma of the chest are included about 10-
15% of all injuries, (11, and 12) and is
occurred in 70% of driving accidents. (13)
chest trauma accounts for about 25% of
deaths and 25% of the cases are related to a
factor (14, 15, 16, and 17) Eastern
Mediterranean has highest number of deaths
from trauma in the world is that, according to
the WHO 300 thousand in 2008, i.e. 9% of
all deaths in the world (16,18) The causes

and pattern of chest trauma in a different

world, and because of environmental and
social policies, the major causes of road
traffic accidents and non-combat areas is
chest trauma. (18)

Assess the patient's chest trauma is a critical
component of monitoring and management
of trauma patients. After securing the airway,
the chest is a priority that complications
arising from injury to trauma patients is one
of the major causes of death.

Rib fractures of the chest is the most
common injuries include a fracture ribs to
fracture the whole first and second rinr is
about 36% mortality rate, which can be
associated with injuries such as Brain in
53%, 33% abdominal organs and other
buildings chest in 64% of cases. Mortality
rate of Flail chest due to its improved
diagnosis and treatment has fallen to 11-16%
and can cause long-term complications, such
as shortness of breath and impaired lung
function test (PFT) and so on. (14)
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Trauma scoring systems is one of the most
important ways to evaluate and compare the
standards in trauma treatment, (34) that
ability to predict the outcome and has the
proper triage of trauma severity quantitative
methods to explain a number of physicians in
the delivery of a single language in the
provision of services given to patients. (35)
One of the divisions of the measurement
systems in based on the ingredients of which
is made up of 3 parts: (1)

Anatomic: explains severity of trauma on
the body states, including AlS, ISS and NISS
@)

Physiologic: explains clinical status of the
patient, such as blood pressure, pulse,
respiratory rate and level of consciousness
states such as PTS, RTS (3)

Combined: is a combination of the two
systems have already been created, such as
ASCOT, TRISS

Considering the huge impact of trauma on

the human and financial resources, this study

» =

Pneumothorax

investigated the patterns and causes of chest
trauma and head trauma hospital in the city
2013 and the

identification of causes and effects and the

of Rasht during the

severity of trauma.

Research questions

1. How is demographic distribution of
patients with chest trauma transferred to the
hospital?

2. How is the Distribution by type of chest
trauma and trauma what is the mechanism?

3. How is Distribution of chest trauma in
terms of the injury?

4. How is Distribution of chest trauma and
traumatic times?

HISTORY OF RESEARCH

In a study on 987 patients by Cakan and
colleagues retrospectively to the period 1989-
1988 were carried out in Turkey, Blunt
trauma 72% and 28% was penetrating trauma
and 41% were under thoracotomy tube. 56%
of patients were treated conservatively, while
3%  were

undergoing  thoracotomy.
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Complications are atelectasis mainly in% 4.6
cases have arisen. Penetrating and blunt
trauma morbidity and mortality is not
different, but statistically  significant
difference in the number of hospitalization
days. (26)

In a study by Zarga and colleagues
prospectively on 276 patients in Iran is chest
trauma, especially the most common cause of
accidents with pedestrian and then stab
wound to% 32.1 and 11.6 percent was falling
down. 76% was blunt trauma and 34% were
penetrating injuries and 82% was side trauma
which has been the most common trauma and
pelvic organs. 12% of patients required
surgical treatment for the treatment of chest
trauma that the mortality rate was 14%. (28)
Athanassiadi  and  colleagues in a
retrospective study on 250 patients with flail
chest in Greece have done, show that the
main cause of injury was road traffic
accidents. 106 patients (% 42.4) were treated
conservatively, while 107% (46.8) patients
requiring tube thoracotomy and 19% (7.6)
surgery
laparotomy). The mortality rate was 8.8%.

Requires (thoracotomy or
Also has shown that the ISS higher mortality
rate is also higher. (12).

Battle et al., In a retrospective study on all
patients admitted to a trauma Blunt trauma

center in the United Kingdom during 2009

and 2010 has done, complications of blunt
chest trauma risk factors have been
investigated during the recovery phase and
showed that age over 65 years, 3 or more rib
fractures, chronic pulmonary and
cardiovascular disease, use of anticoagulant
to damage Oxygen saturation less than 90%
is considered to be risk factors for
complications. (29)

Hanafi and colleagues in a retrospective
study on 486 patients with blunt chest trauma
between 2004 and 2007 were in Saudi
Arabia, Have shown that 79% of those
between 60-12 years old and were mostly
male and motorcycle accidents cause 93% of
the events. Isolated chest trauma were higher
(69%) Thoracotomy in 4.5% of cases were
seen and the most common cause Clot hem
thorax was 3.7 percent. Mortality rate
was1%, especially in adults (29).
Athanassiadi and colleagues in a study of 150
patients with flail chest during 7 years in
Greece has done show that only 66 patients
(44%) flail chest of patients over 55 years old
to have itself% (58.3), mainly% (53.3) were
associated with pneumothorax. High ISS has
been the most important factor of morbidity
and prolonged hospitalization (31).
METHODOLOGY

This is a descriptive- cross section. This

study examined the chest trauma patients
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who were admitted in poursina center in
Rasht within 2013. All patients were
examined in term of demographic data (age
and gender), kind of chest trauma, trauma
cause, side effects, hospitalization data, ISS
and morality. All data was analyzed by SPSS
software version 18. Descriptive data was
used by average test and variance with 95%
of confidence level for normal distribution,
mean and range for not-normal distribution
and also percentile is used for qualitative data
and compare chi-square Z test and Kruskal
Wallis and P< 0.05 was considered as
significant level.

RESEARCH FINDINGS

A) The descriptive findings

Among 659 patients with chest trauma in
2013 who had been referred to the hospital
Poursina, 550 patients (83.5%) were male
and 109 (16.5%) were women.

The highest percentage of patients with chest
trauma had length of stay in hospital less
than a day. (% 54.3) The average hospital
stay of patients was 4.91 + 3.37 days while
the minimum length of stay less than a day
and a maximum length of stay was 30 days.
In examining the causes of trauma, motor
vehicle accident had the highest percentage
in the studied patients was chest trauma,
(58.4%) and then falling 17.5% and 17.3%

sharps and violence 6.8% was in the
following ranking.

Among patients, blunt trauma % 82.7 was
highest chest trauma and penetrating trauma
was 17.3% frequency. Among patients with
chest trauma studied 369 patients had (56%)
chest injury alone and 290 (44%) in addition
to chest injury had damage in other parts of
the body.

In the study of injuries associated with the
thoracic, abdominal and pelvic injuries by 97
cases (33.4%) were most associated injuries
include and then damage to the shoulder and
upper extremity% 32.4 and lower extremities
with 25.9% and damage to the brain and neck
with 8.3% were in the next ranks.

The distribution of important chest injuries
among the 391 patients, 165 patients (%
50.2) injury to the chest, 103% (26.3) of the
chest wounds, 77 patients (19.7%) rib
fractures and 46 (% 11.8) were superficial
injuries.

Among chest damages, six patients 1.5% had
simple pneumothorax, 46% (11.8) hem
thorax and 112 (28.6%) had hem
pneumothorax.

77 patients (19.7%) had rib fractures, 60%
(15.4) had rib fracture and 17% (4.3) had
multiple fractures of the ribs.
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Most patients presenting with chest trauma the lowest ISS was 3 and the highest ISS in
had ISS more than 7 or less than 7 (70.9%) in the patients was 19.
patients, the mean ISS was 3.53 + 6.08 while B) Inferential findings

Table (13 - 4) comparison of standard ISS in patients with chest trauma admitted to Poursina of Rasht in 2013 by gender

Statistical estimation rate Z Average ISS Number Gender
_ 6.2 550 Woman
P=0.008 266 5.48 109 Man

ISS average was higher in men than in women using the Mann-Whitney U test showed a significant difference between
the values of the ISS can be seen in both sexes. (P = 0.008)

Table (14 -4) comparison of standard ISS in patients with chest trauma admitted to Poursina of Rasht in 2013 by age

Statistical estimation Rate df Average ISS Number Age
5.66 35 Lower 15 years old
180.0 5 5.98 527 15-60 years old
More than 60 years
7.27 97 old

Although the average ISS in people over 60 years was higher than other age groups using Kruskal Wallis test revealed no
significant differences between the values of various ages in ISS. (p = 0.081) (Table 14-4)

Table (15 -4) comparison of standard ISS in patients with chest trauma admitted to Poursina of Rasht in 2013 by days of
hospitalization

Statistical estimation Ate Z Average ISS Number Days of hospitalization
4.68 358 One day or less
p=0.0001 2 6.1 98 2-3 days
8.53 203 More than 3 days

Using kruskal Wallis test showed that significant difference between the values of different categories on the ISS can be
seen in the hospital. (P = 0.0001)

Table (16-4) comparison of standard ISS in patients with chest trauma admitted to Poursina of Rasht in 2013 by trauma

Statistical estimation Ate Z Average ISS Number Cause of trauma
6.19 385 Vehicle accident
0015 5.26 115 Falling
' 3 6.8 114 Caused by sharp objects
5.38 45 Violence

Using kruskal Wallis test showed that significant difference between the values of ISS in terms of the cause of chest
trauma patients. (P = 0.015)

Table (17 -4) comparison of standard ISS in patients with chest trauma admitted to Poursina of Rasht in 2013 by type of
trauma (penetrating - blunt)

Statistical estimation Ate Z Average ISS Number Type of trauma
6.8 114 Penetrating
0.8 L7 5.93 545 Blunt

Although patients with chest trauma caused by penetrating trauma, but higher ISS using mann-whitney U test showed no
significant difference between the values of the ISS in two groups of patients with penetrating and blunt chest trauma. (P
=0.08) (Table 17-4)
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Table (18 -4) comparison of standard ISS in patients with chest trauma admitted to Poursina of Rasht in 2013 by damage
associated with trauma to the chest

Statistical estimation Ate Z Average ISS Number Side injuries
007 17 6.33 290 Yes
' o 5.88 369 No

Despite the ISS higher in patients with chest trauma, using mann-whitney U test showed no significant differences
between the values of ISS in terms of the damage with chest trauma. (p =0.07) (Table 18-4)

Table (19 -4) comparison of standard ISS in patients with chest trauma admitted to Poursina of Rasht in 2013by major

chest injury
Statistical Average ..
estimation Ate Z 1SS Number Important chest injury
6.47 103 Chest wounds
5.66 77 Rib fractures
0.46 2 6.03 165 Chest injury
6.24 46 Surface damage

Using kruskal Wallis test showed no significant difference between the values of the ISS in terms of chest injuries in
patients. (P = 0.46) (Table 19.4)

Table (20 -4) comparison of standard ISS in patients with chest trauma admitted to Poursina of Rasht in 2013by types of

injuries
Statistical Average side injuries
estimation AeZ ISSg Number :
0.1 4 5.88 369 Without side injuries

742 24 Injuries the brain and neck
6.29 97 Injury to the abdomen and pelvis
5.89 94 Injury to shoulder and upper limb
6.57 75 Injury to hips and lower extremities

Patients with intracranial lesions with higher ISS chest trauma but using kruskal Wallis test showed no statistically
significant difference between the values of ISS in terms of the types of side injuries. (p =0.1) (Table 20-4)

Table (21 -4) comparison of standard ISS in patients with chest trauma admitted to Poursina of Rasht in 2013 by the need
for tube thoracotomy for treatment

Statistical Average
estimation Ate Z 1SS Number Need to tube thoracotomy
10.13 135 Yes
0.0001 -14.4 503 524 No

Mann-Whitney U test showed statistically significant differences between the amounts required ISS by tube thoracotomy
seen for treatment, (p = 0.0001) and patients who had higher ISS in the course of treatment for their chest tube was need
for intervention (Table 21-4)

Table (22 -4) comparison of standard ISS in patients with chest trauma admitted to Poursina of Rasht in 2013by a result
of treatment

Stqﬂstu_:al Ate Z U Number Result of treatment
estimation ISS
5.67 611 Discharge
Céoimon 12 1067 48 Death

Mann-Whitney U test showed statistically significant differences between the values of ISS in terms of treatment outcome
in patients seen, (p = 0.0001) and patients who have died in the course of treatment had a higher ISS. (Table 22-4)
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Chart (7-4) ROC curve and relationship ISS and the result of chest trauma

ROC Curve
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Diagonal segments are produced by ties.

ROC area under the curve values: Table 23-4

Test Result Variable(s):ISS_severety

Asymptotic 95% Confidence
Interval

Area Std. Error® | Asymptotic Sig.”| Lower Bound Upper Bound
.789 .039 .000 712 867

The test result variable(s): ISS_severety has at least one tie between the positive
actual state group and the negative actual state group.

a. Under the nonparametric assumption
b. Null hypothesis: true area = 0.5

Table (24- 4) the sensitivity and specificity of based on the various positive points
Test Result Variable(s): ISS_severety

Positive if Greater Than or
Equal To* Sensitivity 1 - Specificity
2.00 1.000 1.000
4.50 .820 529
7.50 .820 248
10.00 .680 .156
12.50 .160 .013
16.50 120 .007
20.00 .000 .000

The test result variable(s): ISS_severety has at least one tie between the positive actual state
group and the negative actual state.

Results Table 24-4 shows at the ISS = 7.5 had a sensitivity greater (82%) and specificity (75%) in predicting death.
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CONCLUSION

Trauma generally affects more men in
accordance with the results of other similar
studies, including Maziar Moradi and
colleagues, Hussein hemmati and colleagues,
AL-koudmani and
colleagues and has been Hanafi et al. (17, 18,
30, 44)

The average age of patients with chest

Demirhan et al,,

trauma similar to the Hossein hemmati et al,
Mefire and colleagues Demirhan et al has
been Lema, which showed that the
prevalence of trauma in young people,
perhaps because of the greater community
and social activities associated with the
trauma is at this age. (17, 25, 32, 44)

The average number of days hospitalized was
4.91 + 3.37 days. Most of the 308 patients (%
54.3) are admitted one day or less than a day
to hospital. While the study Lema et al
was13.17 days and the average hospital stay
was 9.2 days by Demirhan et al. (25, 32)
Most patients in the study, 524 patients (%
79.5) were treated with supportive measures
and did not need to chest tube. Lema et al's
study and Hanafi majority of patients were
treated non-surgically in the form of 55.3%,
while Demirhan and colleagues study the
majority of patients (% 64.1) Thoracotomy

tube was required. (17, 30, 32)

During the study, 85.1% of patients were
discharged and 7.3% (48 patients) died % 9.3
during the study Demirhan et al Hadi
Ahmadi Amoli and Associates has been a
14% mortality rate and the study Seyyed
Mohammad Ali Hesami and Mahmoud
Fakhri with mortality 4.5% and Hossein
hemmati and Associates mortality was 4.3%
higher. (17, 28, 42, 44)

During the present study, the average amount
ISS 3.53 £+ 6.08 while the majority of
patients, 70.9% (476 people) had ISS equal
to or less than 7 is that the low-intensity
trauma. Lowest ISS was 3 and the maximum
value was 19. While the average ISS during
the study Lema et al. was7.41, Mefire
Demirhan et al 12 + 16.4 and during the
study was 8.8 + 10.8. (17, 32, 25)

During the study, the most traumatic chest
was caused by a vehicle accident, % 58.4
(385), respectively, falling by 17.5%, trauma,
sharp objects with% 17.3 and violence by
6.8% was next in rank. During the study
Hossein hemmati and colleagues, the most
common cause of trauma was traffic
(51.7%) (44) Hanafi and

colleagues in the study vehicle accident 93%

accidents.

and then falling by 4.5% was the most
common cause of chest trauma. (30) During
the study of Lema et al, the highest chest

trauma was caused by a vehicle accident (%
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50.7) and then of violence with 28% and
16% in the next orders are falling. (32) AL-
koudmani and colleagues in the study of
violence with 41% and the most common
cause of chest trauma after trauma from
motor vehicle accident, with 33 percent. (18)
Mefire and colleagues in the study, the most
common cause of chest trauma, was a vehicle
accident. (% 63.8) (25) During the present
study most of blunt chest trauma resulting
from the injuries% 82.7 while the damage
penetrating was % 17.3, by the results of the
research Hossein hemmati and colleague,
Mefire and colleagues, AL-koudmani and
colleagues, Demirhan et al, Seyyed
Mohammad Ali Hesami and Mahmoud
Fakhri comparable. (17, 18, 25, 42, 44)

In the study patients, 369 patients (56%) had
only chest isolated damage (44%) of 290
patients in addition to chest trauma,
associated injuries in other parts of the body,
among which the most side injuries, injuries
to the abdomen and pelvis with 33.4% and
injuries to the upper extremities with 32.4
percent. In this study, Seyyed Mohammad
Ali Hesami and Mahmoud Fakhri also 54.4%
of patients without injury have been
associated with the greatest damage, organ
trauma was. Such as study AL-koudmani and

colleagues, but the study Lema and partners

with the most trauma was head trauma. (17,
32,42)

In this study, most types of trauma to the
chest, the chest trauma is damage,% (50.2),
leading to pneumothorax 1.5% alone, 11.8%
and 28.6% hem

pneumothorax. Injury

thorax alone hem
resulting in rib
fractures and other wounds and injuries
19.7% had chest level Lema et al study was
similar, but the AL-koudmani and colleagues
studied 51% pneumothorax, hem thorax 38%
and 34% of rib fractures. In the study 28.8%
Demirhan et al pneumothorax, hem thorax
(24%) and rib fracture% 23.9 and the studied
Mefire and colleagues rib fracture was the
most common finding. In the studied Hossein
hemmati and colleagues hem thorax 64.3%
and 26.5% rib fracture and pneumothorax
was 2.7%. (17, 18, 25, 32, 44)

During this criteria upon which the ISS was
chest trauma was a significant relationship
between the amount of ISS and penetrating
and blunt trauma was found, but in the
gender difference was significant. Men had
higher average ISS is probably a result of
enormous social activities. Despite the higher
number of trauma in young population (40-
21 years), but the average ISS in the age
group above 60 years, above, but there was

no significant difference in age groups.
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In the study patients, patients with higher ISS
had admitted length of hospital and there was
a statistically difference.
(p=0.0001) also higher ISS patients who

require intervention there Thoracotomy tube

significant

that was statistically significant. (p=0.0001)
As well as patients who died had higher ISS,
which was statistically significant. (p =
0.0001)

Lema and partners in the ISS study with
mortality and length of hospital stay were
significantly correlated. (32) In the study
Mefire et al Hadi Ahmadi Amoli and Friends
also higher ISS was associated with higher
mortality. (35, 28) In the present study the
ISS 7.5 point with the highest sensitivity
(82%) and specificity (75%) in predicting
death is determined.In a study conducted by
Narsi and Associates, ISS is the best system
to determine prognosis and length of stay is
most relevant to the outcome of the study
Moradi and his colleagues obtained. (43, 33)
Considering that all patients with chest
trauma hospital Poursina within 2013, the
sample size of the research community.
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