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Introduction:-

Background: Chest injuries are one of the common causes of
mortality and morbidity.
Aim: our aim was to analyze the prevalence, pattern, severity, and
management of chest injuries and to outline the outcome and the
prognosis in our local setting.
Methods: We conducted this retrospective study in King Abdul-
Aziz Specialist Hospital, Taif, (KSA). A total of 226 patients who
presented to the ER with chest injuries were included in the study.
The data collected and entered into the proforma.
Results: The highest rate of injuries was observed in the age group
of 21-30 years old. Most patients were male (87.2%) and involved
in RTAs (86.7%). The most common clinical type of chest injury
was lung contusion, followed by rib fractures and pneumo-thorax.
Head trauma was the most common extra-thoracic injury, followed
by injury to the extremities. 75.2% of patients were managed
conservatively, 25.2% % required tube thoracostomy, while 1.8%
required thoracotomy. Length of hospital stay was increased in
patients with extra-thoracic injuries and those who were intubated.
Conclusion: RTAs constitute the leading cause of chest trauma in
our locality. Establishing a national chest trauma database is an
essential step toward decreasing the burden of traumatic chest
injuries.

Copy Right, 1JAR, 2016,. All rights reserved.

The Kingdom of Saudi Arabia (KSA) is among many developing countries that have suffered a major burden of
morbidity and mortality due to injuries. Preventable injuries are the second leading cause of death, accounting for
about a fifth of all reported fatalities in the country; however, little is known about their pattern and outcomes [1].
As the population of KSA is relatively young, injuries have significant implications on the country’s health and
prosperity; 40% of the population is 19 years old and younger [2]. Road traffic accidents (RTA) and falls are the
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most common causes of trauma, and 21% of victims are admitted for chest trauma [3]. The high motorization rate in
Middle Eastern countries has increased the incidence of RTA-related fatalities [4].

Injuries to the thorax are the third most common injuries in trauma patients, after injuries to the head and
extremities. The presence of thoracic injuries in the setting of multi-systemic trauma can significantly increase
patient mortality [5], and thoracic injuries are involved in about a quarter of all trauma-related deaths [6]. Thoracic
lesions from chest injuries range from simple chest wall contusions to vital organ injury, and they are often
associated with other extra-thoracic injuries, particularly to the abdomen and long bones [7].

According to Advanced Trauma Life Support® protocol, the following six injuries must be rapidly diagnosed (the
lethal six) as they have the potential to cause death: airway obstructions, tension pneumo-thorax, flail chest, cardiac
tamponade, open pneumo-thorax, and massive hemo-thorax. In addition, the following six injuries may be delayed
or masked by other injuries (the hidden six): trachea-bronchial disruption, pulmonary contusion, traumatic
disruption of the aorta, blunt cardiac injury, esophageal perforation, and diaphragmatic tear [8]. Accurate assessment
of a trauma patient at high risk for major potentially life-threatening chest injuries is critical. Moreover, to achieve
optimal patient outcome and significantly decrease morbidity and mortality, patients need aggressive management
of the chest injuries along with accurate treatment of co-existing injuries [9].

In spite of the high mortality rates, the outcome and prognosis for the majority of patients with chest trauma are
excellent. Most cases, even with life-threatening thoracic injuries, may require either non-invasive therapy or, at
most, simple intervention such as drainage of the pleural space via tube thoracostomy [5].

Since most chest trauma is preventable, it is important to understand the etiology, injury pattern, and management
protocols [10]. However, in KSA, there is a lack of information regarding the magnitude and management of chest
injuries. Accordingly, we conducted this retrospective study to analyze the epidemiology, pattern, severity, and
management of chest injuries. In addition, we outlined the outcome and the prognosis of this life-threatening
condition in our local setting. The results will provide the basis for planning prevention strategies and establishment
of treatment protocols.

Materials & Methods:-

Methods:-

This retrospective study was conducted at King Abdul-Aziz Specialist Hospital (KASH), a tertiary hospital in Taif
city with a 500-bed capacity providing many specialties and services. Taif is a city in the Makkah Province of Saudi
Arabia at an elevation of 1,879 m on the slopes of the Sarawat Mountains. It has a population of around 1 million;
the city has a pleasant year round climate throughout the year, so it is one of the most popular holiday resorts.

Ethical approval:-
Ethical approval was obtained from the Research Ethics Committee of KASH. Confidentiality of patients was
preserved by not including names or identifying details in the proforma.

Inclusion criteria:-
All patients were included in the study if they presented to the emergency department with chest injuries and were
admitted and treated from November 2013 to March 2016.

Medical Records:-

A total of 226 patients were included in the study. Data collected and entered into the proforma consisted of
demographics, causes and mechanisms of injury, pattern of lesions, presence of associated injuries, management and
outcome including length of hospital stay, complications, and mortality. Records were traced manually from the
Medical Records department; cases with missing records and those with incomplete data were excluded.

Statistical analysis:-

Data were entered into a computer and analyzed using SPSS software version 14 with the help of a medical
statistician. Categorical variables were summarized as proportions and frequencies for categorical variables and
analyzed using the chi-square test. Continuous variables were expressed as mean and standard deviation. Correlation
analysis was performed using Spearman's correlation. Significance was defined as a p-value of < 0.05.
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Results:-

This study included a total of 226 patients with chest injury; the mean age was 32.1 years (range, 1.5-88 years), and
the highest rate of injuries (approximately one-third) was observed in those aged 21-30 years; ~70% of the injuries
were in those aged 11-40 years. Regarding sex, 87.2% of the patients were men (n=197) and 12.8% were women
(n=29).

The majority of patients 86.7% (n=196) were involved in RTA; motor vehicle (n=190), Pedestrian (n=5),
motorcycle (n=1). While fall from height was 4.8%, blunt assault was 2.2%, stab 4.8% and firearm injuries
was1.3%.

The most common injuries were lung contusion (58.8%), rib fractures (48.6%), (n=110), and pneumo-thorax
(25.2%; Table 1). Fractures of the first rib were present in 23.6% of patients. The most common bone fractures other
than ribs were those of the thoracic spine (13.7%) and scapula (10.6%; Table 1).

Table 1:- Distribution of patients according to diagnosis of chest injury

Injury type No. of patients Percent %
Rib fracture 110 48.6
Pneumo-thorax 57 25.2
Hemo-thorax 31 13.7
Hemopneumo-thorax 37 16.4
Lung contusion 133 58.8
Flail chest 3 1.3
Diaphragmatic injury 5 2.2
Pneumo-pericardium 3 1.3
Pneumo-mediastinum 7 3.1
Surgical emphysema 32 14.2
Sternal fracture 12 5.3
Scapular fracture 24 10.6
Clavicular fracture 14 6.2
Thoracic spine fracture 31 13.7

The most common extra-thoracic injuries were those to the head (35.8%) and extremities (25.6%), while extra
thoracic spine injuries were (18.5%). The abdominal injuries were 36 patients (15.9%) which of them 15 patients
with Splenic injuries, 9 patients with liver injuries, 10 patients with spleen and liver injuries, one patient with spleen
and left kidney injuries and one patient with bladder injuries.

Conservative treatment was applied for 75.2% of the patients, followed by tube thoracostomy (25.2%), intubation
(23.8%), tracheostomy (2.6%), and thoracotomy (1.8%) (Table 2).

Table 2:- Distribution of patients according to management of chest injury.

No. of patients %

Conservative / observation 170 75.2
Right tube thoracostomy 26 115

Left tube thoracostomy 25 57 11 25.2

Bilateral tube thoracostomy 6 2.6

Thoracotomy 4 1.8

Intubation 54 23.8

Tracheostomy 9 4.0

For management of extra-thoracic injuries craniotomy was done for tow patients, laparotomy done for 16 patients
and orthopedic interventions was done for 53 patients. Co-morbidities on admission were found in 26 patients with
hypertension, 23 patients with diabetes, 6 patients with bronchial asthma and two patients with hypothyroidism.
Over half of patients had a hospital stay of less than one week, while over 80% had a stay of less than two weeks.
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Table 3:- Rib fractures and associated lung injuries.

No. of ribs (no. of patients) Pneumo-thorax Hemo-thorax Hemopneumo-thorax Contusion
yes no yes no yes no yes no
1-2 (20) 8 12 2 18 4 16 8 12
3-5 (37) 15 25 5 32 7 30 24 13
>5 (53) 10 34 11 42 12 41 34 19
v 2.8 15 0.19 4.1
p 0.2 0.4 0.9 0.1

Of the 226 total patients, nine died, for a mortality rate of 4%. Twelve patients (5.3%) had complications; two cases
with acute respiratory distress, and one case with aspiration pneumonia. The other complications were related to
associated extra-thoracic injuries and included two cases of paraplegia, two of deep vein thrombosis, one of
pulmonary embolism, one of urinary tract infection, one of arrhythmia, one of anoxic encephalopathy, and one of

brain infarction and sepsis.

There was no association between number of rib fractures and type of lung injury (Table 3).

The mortality rate was negatively associated with the Glasgow Coma Scale (GCS) score (p = 0.0001) and positively
associated with intubation (p = 0.0001). The length of hospital stay was negatively associated with GCS (p =
0.0001) and positively associated with the presence of extra-thoracic injuries (p = 0.001) and intubation (p = 0.0001;

Table 4).

Table 4:- Factors contributing to length of hospital stay and mortality

Correlation with LOH stay Correlation with mortality
Factors r p p

Age 0.076 0.255 —0.066 0.321

Sex 0.002 0.975 —-0.078 0.242

Rib fracture 0.062 0.355 —0.008 0.910

Extra-thoracic injury 0.219 0.001* 0.061 0.361
GCS —0.452 0.0001* —0.447 0.0001*
Intubation 0.365 0.0001* 0.352 0.0001*

Co morbidity 0.087 0.193 0.029 0.660

r, correlation coefficient; GCS, Glasgow Coma Scale score; * p < 0.05

Having a flail chest was positively associated with complications (p = 0.029). In addition, having a flail chest was
also positively associated with mortality (p = 0.009), as was the presence of lung contusion (p = 0.010; Table 5).
Head injury was positively associated with mortality (p = 0.001; Table 5).

Table 5:- Effect of chest injuryand extrathoracic injury on patient outcome

Uneventful Complicated Mortality
r p r p r p

Pneumothorax 0.103 0.124 —0.092 .168 -0.014 0.833
Hemothorax —0.018 0.785 0.078 0.245 -0.015 0.818
Hemopneumothorax 0.048 0.474 —0.051 0.442 —-0.029 0.665
Contusion —-0.124 0.063 0.038 0.574 0.170 0.010*
Flail Chest —-0.104 0.118 0.145 0.029* 0.174 0.009*

Rib fracture —0.050 0.454 0.071 0.290 —0.008 0.910
Diaphragmatic injury 0.046 0.495 —0.036 0.594 —-0.031 0.647
Head injury —-0.139 0.036* 0.029 0.667 0.225 0.001*

Abdomenal injury —0.04 0.52 0.05 0.38 -0.02 0.68
Pelvic injury —-0.013 0.847 0.060 0.368 0.013 0.849

Extremities injury —0.06 0.32 0.10 0.10 0.05 0.43

r, correlation coefficient; * p < 0.05
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Discussion:-

With rapid industrialization of cities, urbanization, and a tremendous increase in high speed traffic flow, trauma in
general and chest trauma in particular are increasing. Thus, a requirement of augmented care, trained personnel, and
sophisticated equipment for saving the life of trauma patients has increased [11]. In the current study, the highest
rate of chest injuries was observed in those aged 21-30 years, and most injuries (87.2%) were in adult males. These
observations are similar to those from previous reports [7, 12-14] suggesting that males and younger individuals
likely have more chest injuries because they are more active and mobile, thus increasing the risk of trauma.

RTAs caused 86.7% of all cases. This is similar to the results of Ayman et al. [15], who reported that RTAs caused
81.25% of chest injuries in KSA as well as in other countries [7, 16, 17]. However, other studies [12, 18, and 19]
reported that penetrating trauma was the main cause of chest injuries. Alabadani et al. [19] attributed the
predominance of penetrating trauma to the ownership and use of guns in Yemen.

Contrary to previous findings where comorbidities significantly affected patient outcome [20], in the present study,
where 25.2% had underlying comorbid diseases on admission, including hypertension, diabetes mellitus, and
bronchial asthma, comorbidities did not significantly influence mortality.

Lung contusion was the most common (58.8%) chest injury, which was similar to the findings of Misauno et al.
[21]. This was followed by rib fractures (48.6%) and pneumothorax (25.2%). Other studies [7, 22, and 23] reported
that rib fractures were the most common chest injury.

Pasha et al. [10] found an incidence of rib fractures in 76.2% of cases with chest injury and reported a significant
association between the number of fractured ribs and the presence of lung complications; however, this association
was not observed in the current study. Although, the high incidence (48.6%) of first rib fracture in the current study
was surprising, suggesting a potential need to focus on this. Patients with pneumothorax were managed firstly with
needle decompression then with tube thoracostomy.

Other thoracic bony injuries, mainly thoracic spine fracture, followed by scapula, clavicle, and sternum fracture,
were observed and treated conservatively, although one case of clavicle fracture with excessive displacement was
treated with internal fixation and three cases with thoracic spine fracture were treated with spinal fixation. These
data are consistent with the results from a retrospective study of blunt chest trauma in Baltimore, Maryland
suggesting that severe thoracic parenchymal injury can be present with chest injuries, even in the absence of thoracic
bony fractures [24].

The presence of associated extra-thoracic injuries is an important determinant of outcome in chest injury patients as
it increases the risk of complications. To reduce mortality and morbidity associated with chest injuries, early
recognition and treatment of these injuries is important [5]. In the present study, head trauma was noted as the most
common (35.8%) extra-thoracic injury, which is consistent with some previous studies [7, 25, and 26]. However,
other studies have reported musculoskeletal injury to be the most predominant extra-thoracic injury (around 50%)
[10, 27], whereas it was the second most common (25.6%) in the current study.

Most chest injuries can be conservatively managed with observation, adequate analgesia, monitoring, and bed rest,
and this was applied for 170 of the 226 patients (75.2%) included in the present study. However, in cases of
pneumothorax and hemothorax, tube thoracostomy is indicated for drainage. It is considered generally safe, if
conducted properly and sterilely [28]. Fifty-seven (25.2%) of the patients underwent tube thoracostomy, with no
major complications. This is similar to the rate reported by Demirhan et al. [29].

There is a general agreement that thoracotomy is not mandatory in chest injury in the absence of definite indication
[7]. Only four (1.8%) of the current patients required thoracotomy, all due to extensive hemothorax (more than 1500
ml drained by chest tube). In addition, five cases with diaphragmatic tear underwent repair via laparotomy.

Endotracheal intubation was performed in 54 (23.8%) patients. In most cases, intubation was performed owing to
associated head trauma, with some for lung contusion and one for flail chest. Of those undergoing intubation, eight
patients also underwent tracheostomy after 14 days of intubation. The need for endotracheal intubation was
associated with mortality, thus this relationship should be further explored. Similarly, Balkan et al. [30] reported that
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endotracheal intubation following blunt chest trauma was associated with poor prognosis, although they reported a
higher rate of intubation.

The length of hospital stay is an important measure of morbidity and bed occupancy rate. In the present study, the
average hospital stay was 10.5 days (median, 7 days). The length of hospital stay increased in patients with
intubation and extrathoracic injuries, primarily head injuries (fractured base of skull, subarachnoid and subdural
hemorrhage), as well as some cases with lower limb injuries that required open reduction internal fixation. These
findings are consistent with other study [7].

Overall mortality in the current study was 4%, which is consistent with that reported in other studies [7, 25-27].
Mortality was affected by GCS, intubation, lung contusion, flail chest, and associated head injury. Other study found
other predicting factors of mortality such as age, sex, associated comorbidities, associated injuries, number of
fractured ribs, admission to the intensive care unit, and the need for artificial ventilation [25].

Conclusion:-

Chest trauma is imposing an increasingly severe burden on the health infrastructure of the developing world. The
current study highlights the patterns of chest trauma and its management in a single center in Taif, KSA.
Management of traumatic chest injuries should be a matter of extreme emergency. Establishing a national chest
trauma database is an essential step in decreasing the burden of traumatic chest injuries.
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