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Introduction

Management of patients with multiple trauma is a real challenge 

for every physician (1). Assessment of traumatic patients is 

composed of two phases according to advanced trauma life 

support (ATLS) instructions: 1- Initial quick assessment to detect 

life threatening injuries, 2- Complete detailed assessment to locate 

injured body parts (2,3). Finding symptoms in traumatic patients is 

a time-consuming process. Moreover, it is much harder to rule out 

asymptomatic injuries than finding positive symptoms (3). Due to 

difficulty in management of patients with trauma and importance 

of this topic, trauma is a major hazard in every society, which 

affects health, economic and social indicators (4). 

Injuries due to trauma, abdominal and chest injuries in particular, 

have increased steadily following an increase in road accidents, 

along growing urbanization and industrialization related problems.

Thoracic trauma is the most important type of emergency 

traumas, which can cause complications. Accurate follow up 

of patients, repeated examinations and regular paraclinical 

tests are helpful in the prevention of serious complications in 

these patients. Regular and control thoracic radiographies are 

performed in many centers with interval of 6-8 hours to follow 

up complications in stable patients. There are different ideas 

about follow up procedure and interval between actions. Some 

believe that even 3 hours is adequate for monitoring in patients 

with asymptomatic penetrating trauma (4).
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Some traumatic patients need quick administrations and 
emergency surgeries while some of the cases can discharge 
from hospital without comprehensive investigation following 
initial assessments. A high percentage of these patients cannot 
be classified into the aforementioned two groups because their 
condition calls for more precise assessments. Proper use of 
diagnostic instruments in hospitals is a method to reduce costs 
imposed to patients and hospitals (3). 

Blunt or penetrating chest trauma can cause death in 25% of 
cases and surgery is required in 10-15% of patients with chest 
trauma. Death due to chest trauma comprises half of all deaths 
due to trauma and usually occurs immediately after the chest 
injury (5). 

Most patients with chest injury can be treated conservatively 
with close observation and tube thoracostomy. Blunt trauma, 
head injury and abdominal injury independently and adversely 
affect mortality after chest trauma. Investigation of causes and 
patterns in stab injuries assists to effective prevention (6,7).

Thoracic computed tomography (CT) is highly sensitive in 
detecting thoracic injuries of blunt chest trauma and is preferred 
to routine chest X-ray (CXR) to visualize lung contusions, 
pneumothorax, and hemothorax (8).

Different imaging studies exist to diagnose thoracic trauma 
injuries such as CXR, CT-scan and ultrasonography although 
these methods may not be efficient. Numerous studies revealed 
that CT-scan was more effective in diagnosis of injuries such as 
pneumothoraces, hemothoraces, and lung contusions (9,10). CT-
scan is also more effective for these patients compared with CXR 
in terms of diagnostic error (11).

According to ATLS, it is necessary to obtain chest radiographic 
images in patients with multiple traumas and injury severity 
score (ISS) levels of higher than 15 or in patients at levels 3 or 4 in 
triages. Since most of the radiographic images in these patients 
are normal, the present study is based on the assessment of 
costs imposed on health care system and more importantly, of 
unnecessary X-rays imposed on patients’ bodies. In addition, 
normal radiographic images obtained from these patients are 
assessed and compared with results of clinical examinations.

This study investigates normal chest radiography and unnecessary 
costs as well as relationship between results of chest radiography 
and clinical examination of patients with multiple traumas. 

Materials and Methods

This is a prospective descriptive-analytic study that is performed 

in the emergency department of Tabriz University of Medical 

Sciences in traumatic patients to determine necessity of imaging 
in patients with multiple traumas and ISS >15. Assessments are 
performed according to ATLS. ISS is an emergency assessment 
with CT and other modalities beside first presentation vital sign.

This study included 170 patients with multiple trauma referred 
to emergency department between March 2015 and March 
2016 during the four intermediate days of each month. Ethical 
committee of Tabriz University of Medical Sciences approved this 
study before patients’ enrollment. 

CXR was performed in every patient according to ATLS and the 
person performing serial examinations was blind to the results. 
Residents of emergency medicine in emergency room performed 
serial examination and monitored vital signs of patients. The 
person performing chest radiography was blind to the results of 
serial examinations. Serial examinations were performed every 
half an hour to 3 hours in the primary survey. Results were 
recorded as well.

Exclusion criteria included the following:

1. Patients below 18 years and over 65 years

2. Patients with ISS <15

3. Patients with the emergency severity index (ESI) 1, 2 and 5 
(Patients with ESI 3 and 4 were enrolled in the study).

Statistical Analysis

Data obtained from patients were analyzed using the SPSS ver. 
15 software. We used t-test method or Mann-Whitney U test 
method for independent groups to compare quantitative data 
after determining data distribution and chi-square test method 
or Fisher’s exact test to compare qualitative data. A p value less 
than 0.05 was considered statistically significant. 

Moral Considerations

Since there was no intervention during examining process and 
only routine information about patients was obtained, this study 
caused no moral problem. All of the moral criteria concerning 
use of patients’ files were observed and file contents would stay 
completely confidential and inaccessible.

Results

In this study, we evaluated 170 patients with multiple traumas. 
The results are as follows:

Among all patients, 114 (67.1%) were male and 56 (32.9%) were 
female. Mean age of patients was 35.15±17.73 years ranging 
from 1 to 95 years. Mean age of male and female patients was 
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33.86±17.36 and 37.75±18.33 years, respectively (p=0.181). One 

hundred and fifty eight patients (92.9%) were in ESI III triage level 

and 12 (7.1%) were in ESI-IV triage level. Table 1 shows trauma 

causes by gender. There was no significant relationship between 

physical exam and triage level (p=0.189), between physical exam 

and trauma (p=0.64), between chief complaint and triage level 

(p=0.457), between chief complaint and gender (p=0.053) and 

also between gender and physical examination (p=0.306).

Twenty six patients had respiratory problems manifested as 

dyspnea in seven patients and chest pain in 19 patients. Physical 

examination of 28 patients detected positive clinical findings 

including skin emphysema in one patient, ecchymosis in another 

patient and local tenderness in 26 patients.

CXR was performed in all patients, 168 patients had one CXR 

(98.8%) and it was repeated in two patients (1.2%). CXR was 

normal in 161 patients (97.7%), while six patients had rib fracture 

(3.5%), one patient had hemothorax (0.6 %) and two patients had 

lung contusion (1.2%) all of whom had symptoms or positive 

findings in physical exam.

Table 2 shows CXR findings by trauma causes. There was no 

significant relationship between physical examination and CXR 

(p=0.647), between chief complaint and CXR (p=0.176) and also 

between CXR and trauma (p=0.844).

Discussion

Trauma is one of the most common causes of death in patients 

aged 1-44 years and the third common cause of death for all 
ages. The main cause of thoracic injuries is car accidents (12,13).

In this study, we decided to eliminate radiation dose on the 
patients, reduce additional costs imposed to health care system 
and maximize the efficiency of clinical evaluation.

Diagnostic value of imaging in patients with chest trauma is 
proven. But this procedure is not useful in patients with blunt 
trauma as a method of screening because it is time consuming.

Rib fractures occur in 2/3 of thoracic injuries during accidents 
(14,15). Multiple fractures of the ribs are observed in 5% of the 
people, which may cause intra-thoracic injuries (16-18). The 
results of our study were consistent with the results of the above 
mentioned studies. Six patients had rib fractures (3.5%) in our 
study, which was the most common findings in CXR.

CXR is recommended as a primary test for all patients with 
thoracic blunt trauma (19-21). It is inexpensive, convenient 
and non-invasive (22). CXR is applicable in diagnosing fractures, 
hemothorax, pneumothorax, pulmonary injuries and aorta 
injuries, however it has less efficacy in small lesions (21). Initial 
evaluation is performed by portable CXR in patients with higher 
risks such as unstable hemodynamics, severe tenderness, 
hypoxia, seat belt sign on the abdomen and symptoms of 
fractures in several ribs. Posteroanterior CXR is beneficial in 
normal states (23-25). Serial imaging is utilized in those with 
probability of rib’s fracture with no findings in their radiography. 
This is more important in the elderly (26-28). In some cases of 
penetrating trauma, initial CT scanning is replaced with serial 
CXR. Performing serial CXR and the interval between them are 
still a controversy (19). CT scan gives more information about 
thoracic lesions (29-32), but it is not appropriate for all patients. 
Thoracic CT scan is used in patients with positive findings in CXR 
or positive symptoms like thoracic pain or dyspnea (26-28).

Serial examination every 6 hours can be replaced with control 
X-ray that reduces number of radiographies from 5 to 2 in the 
first 24 hours after trauma. Results of this study was similar with 
some researches. In them, serial X-rays were not required and 

Table 1. Trauma causes by gender

Gender Total

Male Female

Car accident 24 16 40

Pedestrian accident 9 15 24

Falling 15 11 26

Rollover 28 9 37

Bike accident 38 5 43

Table 2. Chest X-ray findings based on trauma causes

CXR Total

Normal Rib fracture Hemothorax Lung contusion

Car accident 38 2 0 0 40

Pedestrian accident 20 2 0 2 24

Falling 24 2 0 0 26

Rollover 37 0 0 0 37

Bike accident 42 0 1 0 43

CXR: Chest X-ray
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in some cases with penetrating trauma, primarily CT scan was 
adequate (19). Seamon et al. (20) suggested that even 3 hours of 
follow-up was adequate in penetrating traumas without chest 
pain. In another study it was shown that there is no significant 
difference after 3 hours of X-ray and 6 hours in non-penetrating 
thoracic trauma (33). 

Because of concerns about using unnecessary X-Rays in patients 
with blunt trauma and about excessive radiation dose on body, 
a study was performed. Although the role of CXR in detecting 
significant intra-thoracic injuries was very low, it was believed 
that it was standard part of trauma work up (34). Another study 
sought to evaluate performing CXR in patients with blunt trauma 
and found that these patients did not need CXR routinely if they 
were stable and if they had no symptoms (35). Forouzanfar et al. 
(36) concluded in a recent study in patients with multiple blunt 
trauma that the diagnostic yield of CXR was not high enough and 
that it could be ignored in stable patients who were conscious, 
under 60 years old, had no decrease in pulmonary sounds, no 
dyspnea, no thoracic skin abrasion, and no crepitation. According 
to some studies, physical examination had high sensitivity for the 
diagnosis of chest lesions in patients with GCS >14 (37-39). 

We should also mention that in a research done in 2003, it was 
shown that clinical examination alone was not adequate for the 
accurate detection of chest lesions in 90% of cases, especially 
in patients with blunt trauma (40). In another study that was 
carried out in 2010 in Virginia, It was shown that 10% of patients 
had hidden lesions without any evidence in the examination 
(41). In a study published in 2003, it was determined that 
physical examination had 99% sensitivity and 44% specificity in 
the diagnosis of thoracic lesions and due to the low specificity, 
it was better to do X-ray alongside the clinical examination (42).

This data in support of our data showed that in patients with 
blunt trauma there was no need of performing CXR if they were 
stable and had no sings and symptoms. Instead, we can perform 
a complete physical examination.

Conclusion

We found that CXR was not used in diagnostic process of patients 
with thoracic blunt trauma who were stable and had no finding 
in physical exam and no symptoms. In this study, from a total of 
170 patients with blunt multiple trauma, 161 patients (97.7%) 
had a normal CXR and only 9 patients (2.3%) had a positive 
finding in CXR. All these patients had symptoms like dyspnea 
or chest pain or positive finding in physical exam like skin 
emphysema, ecchymosis and local tenderness. According to ATLS 
it is necessary to obtain chest radiographic images in patients 
with multiple traumas and ISS higher than 15 or patients at 

levels 3 or 4 in triages and CXR is performed as a routine process 
of trauma patients management. Actually, there is no need to 
impose this excessive radiation dose to patient and it is better 
to reduce costs in health care system. We suggest performing 
physical exam instead of CXR in patients with blunt chest trauma 
with ISS >15 without any discomfort in the chest.
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