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Background: Computerized Tomography (CT) scan is gaining more importance in the initial evaluation of patients with multiple trauma, 
but its effect on the outcome is still unclear. Until now, no prospective randomized trial has been performed to define the role of routine 
chest CT in patients with blunt trauma.
Objectives: In view of the considerable radiation exposure and the high costs of CT scan, the aim of this study was to assess the effects of 
performing the routine chest CT on the outcome as well as complications in patients with blunt trauma.
Patients and Methods: After approval by the ethics board committee, 100 hemodynamically stable patients with high-energy blunt 
trauma were randomly divided into two groups. For group one (control group), only chest X-ray was requested and further diagnostic 
work-up was performed by the decision of the trauma team. For group two, a chest X-ray was ordered followed by a chest CT, even if the 
chest X-ray was normal. Injury severity, total hospitalization time, Intensive Care Unit (ICU) admission time, duration of mechanical 
ventilation and complications were recorded. Data were evaluated using t-test, Man-Whitney and chi-squared test.
Results: No significant differences were found regarding the demographic data such as age, injury severity and Glasgow Coma Scale (GCS). 
Thirty-eight percent additional findings were seen in chest CT in 26% of the patients of the group undergoing routine chest CT, leading 
to 8% change in management. The mean of in-hospital stay showed no significant difference in both groups with a P value of 0.098. In 
addition, the mean ICU stay and ventilation time revealed no significant differences (P values = 0.102 and 0.576, respectively). Mortality rate 
and complications were similar in both groups.
Conclusions: Performing the routine chest CT in high-energy blunt trauma patients (with a mean injury severity of 9), although leading 
to the diagnosis of some occult injuries, has no impact on the outcome and does not decrease the in-hospital stay and ICU admission time. 
It seems that performing the routine chest CT in these patients may lead to overtreatment of nonsignificant injuries. The decision about 
performing routine CT scan in a trauma center should be made cautiously, considering the detriments and benefits.
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1. Background
Trauma is the leading cause of death in young people in 

our country. Radiologic evaluation including Computer-
ized Tomography (CT) scan is gaining more importance 
in the initial management of multiply injured trauma 
patients, but considering the large burden of patients 
with trauma and limited resources in many trauma cen-
ters, any algorithm in diagnosis and treatment of these 
patients should be cost-effective and based on sufficient 
data. Evaluation of thoracic cavity is of great importance 
in blunt trauma. Some injuries are evident on clinical ex-
amination, needing no further diagnostic workup before 
treatment; for example, tube thoracostomy in a patient 
with respiratory distress and obvious unilateral absent 
breathing sound. On the other hand, some potentially 

life-threatening injuries might be missed until proper 
radiologic work-up is performed. Radiologic evaluation 
of chest injuries in patients with blunt trauma begins 
usually with a simple chest X-ray at the admission time. 
Unfortunately, chest X-ray has limited sensitivity in de-
tecting thoracic injuries. Many thoracic injuries such 
as contusions, diaphragmatic injuries, pneumothora-
ces and hemothoraces are missed on chest X-ray (1). For 
pulmonary contusion, the sensitivity of chest X-ray com-
pared to chest CT is only 69% (2). In many trauma centers, 
chest CT-scan, or even whole body CT-scan, is routinely 
used for patients with severe trauma. The whole-body CT 
scan is assumed to decrease mortality and shorten hospi-
talization time in patients with severe trauma (3). These 
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benefits are especially more significant in patients with 
head trauma and decreased consciousness (4, 5). On the 
other hand, this diagnostic algorithm leads to consider-
able radiation exposure and high costs and some have 
questioned the benefit of performing whole-body CT 
scan routinely (6, 7). Until now, no prospective random-
ized trial has been performed to define the role of per-
forming routine chest CT in severe blunt trauma

2. Objectives
The aim of this study was to evaluate the effect of per-

forming routine chest CT and its complications on mor-
tality and duration of hospitalization in patients with 
blunt trauma.

3. Patients and Methods
After approval by the ethics board committee and ac-

cording to the Helsinki protocol, 100 hemodynamically 
stable patients with severe blunt trauma were enrolled 
in the study. Severe trauma was defined as motor vehicle 
accident with a speed more than 50 km/h, falls from a 
height more than three meters, or any pedestrian acci-
dent and direct hit to the thorax. Hemodynamic stability 
was considered the main inclusion criterion, defined as 
blood pressure of at least 90 mmHg and the pulse rate be-
low 100/minute. Children (age ≤ 16 years) and pregnant 
women were not included in the study. Informed con-
sents were taken from the patients or their relatives and 
block randomization (four and six blocks) was used to 
divide the patients into two groups. For group one (con-
trol group), only chest X-ray was requested and no other 
intervention was made in the diagnostic work-up of the 
patient. Further management was guided only by the de-
cision of the trauma team, which might be observation, 
repeating the chest X-ray, or chest CT. For group two, a 
chest X-ray was ordered followed by chest CT, even if the 
chest X-ray was normal. Other radiologic investigations 
such as abdominal, pelvic or brain CT scan were requested 
by the trauma team according to the trauma mechanism 
and clinical judgment and no intervention was made in 
both groups. Injury severity was assessed using injury Se-
verity Score (ISS). Duration of mechanical ventilation and 
observation in the Intensive Care Unit (ICU), total hospi-
talization time, organ failure, pulmonary complications, 
and required thoracic operations such as tracheostomy, 
tube thoracostomy and thoracotomy were recorded. The 
relationship between the two groups, background char-
acteristics and subsequent outcomes were assessed. For 
the background characteristics and outcomes, differenc-
es in means between the two groups were determined 
using the t-test or Man-Whitney test and are reported as 
mean ± SD or median (fifth and 95th quantiles) and chi-
squared test was used for comparison of categorical data. 
All the analyses were conducted with the SPSS and all of 
the reported P values were two-sided. A P value < 0.05 was 
considered statistically significant.

4. Results

One hundred patients with severe trauma (according 
to the trauma mechanism) and stable hemodynamic 
status were enrolled in the study. Although severe trau-
ma was defined as an inclusion criterion, many of these 
patients could not be included due to hemodynamic 
instability, explaining the relatively low ISS score of 9. 
The mechanism of trauma was motor-vehicle accident 
in 73 patients (73%), pedestrian trauma in 5 (5%), falls in 
13 (13%), and direct hits to the thorax in 9 (9%). The mean 
age was 38.48 ± 15.35 in the control group (group one, 
n = 50) and 33.08 ± 13.22 in the group undergoing rou-
tine CT scan (group two, n = 50), which showed no sig-
nificant difference (P value = 0.404). Thirty-six patients 
(72%) in group one and 40 (80%) in group two were 
male, which presented an equal gender distribution (P 
= 0.349). The mean ISS was 9.72 ± 7.31 in group one and 
8.30 ± 6.20 in group two, which revealed no significant 
difference (P = 0337). The mean Glasgow-Coma-scale 
(GCS) was also similar in both groups with mean GCS 
scores of 15 ± 0 in group one and 14.82 ± 0.72 in group 
two (P = 0.08) (Table 1). In group one (selective CT scan), 
rib fractures were seen in chest X-ray in 5 (10%) and cla-
vicular fracture in 3 (6%) patients. A serial chest X-ray 
was requested for 5 (10%) patients and one hemothorax 
was identified, leading to chest tube insertion. For one 
patient with rib fractures and suspicious hemothorax 
on the serial chest X-ray, a chest CT was requested which 
confirmed the diagnosis and chest tube insertion had 
been performed. In group two, rib fractures were seen 
in 6 (12%) patients on chest X-ray, leading to immediate 
chest tube insertions.

Chest CT led to 19 additional findings in 13 (26%) pa-
tients: nine hemothoraces, four pneumothoraces, five 
lung contusions, and one pericardial effusion. Addi-
tional investigations or interventions were made only 
in 4 (8%) patients including three chest tube insertions 
and one echocardiography (revealing no additional di-
agnosis and no change in management). Finally, tube 
thoracostomy was required in eight patients: 2 pa-
tients (4%) in group one and 6 patients (12%) in group 
two, which revealed no significant difference. Table 2 
shows the outcome of patients in the two groups. The 
mean in-hospital stay showed no significant difference 
in both groups with a P value of 0.098. In addition, the 
mean ICU stay and ventilation time revealed no signifi-
cant differences (P values = 0.102 and 0.576, respective-
ly). Organ failure was observed in 18 patients (36%) in 
group one and in 12 patients (24%) in group two, which 
showed no significant difference in both groups (P = 
0.19). One death occurred in group two due to respira-
tory failure; thus, the mortality rate was 0% in group 
one and 2% in group two, which showed no significant 
difference with a P value of 1.0. The additive costs for 
chest CT in group two was 583.756 Rials (approximately 
22 $) for each patient.
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Table 1.  Demographic Characteristics of Patients in the Two Groups a,b

Group 1, Control Group 2, Routine CT Total P Value

Age, Mean ± SD 38.48 ± 15.35 36.08 ± 13.22 37 ± 14.2 0.404

Male, No. (%) 36 (72) 40 (80) 76 (76) 0.349

ISS, Mean ± SD 9.72 ± 7.31 8.30 ± 6.20 9 ± 6.7 0.337

GCS median, (5th/95th percentile) 15 (15/15) 15 (14/15) 15 (14/15) 0.08
a  Abbreviations: CT, computed tomography; GCS, Glasgow coma scale.
b  Demographic characteristics showed no significant difference, confirming correct randomization.

Table 2.  Outcome of Patients in Two Groups a

Group 1, Control Group 2, Routine CT Scan Total Patients P Value

In-hospital admission time, d 3.3 ± 2.77 3.3 ± 2.01 3.3 ± 2.4 0.098

ICU admission time, d 0.16 ± 0.51 0.22 ± 1.55 0.19 ± 1.02 0.102

Ventilatory support, d 0.40 ± 0.19 0.22 ± 1.55 0.31 ± 0.71 0.576

Tube thoracostomy 2 (4) 6 (12) 8 (8) 0.421

Organ failure 18 (36) 12 (24) 30 (30) 0.19

Death 0 1 (2) 1 (1) 1
a  Data are presented as mean ± SD or No. (%).

5. Discussion
Many large studies have been performed to define the 

impact of CT scan on detection of chest injuries and out-
come of patients; unfortunately, none have been ran-
domized controlled studies. Trupka et al. performed a 
retrospective study on 103 patients with chest trauma, all 
of whom underwent chest CT. In comparison with chest 
X-ray, the sensitivity of CT scan was higher and resulted in 
the diagnosis of 67 (65%) additional injuries which would 
be missed on simple chest X-ray. The injuries included 
lung contusions, hemothoraces and pneumothoraces, 
two diaphragmatic ruptures and one myocardial rup-
ture, leading to change in management in 42 patients 
(41%) (1). Brink et al. reported similar data in a prospective 
cohort study on 464 patients with severe blunt trauma. 
Routine chest CT resulted in 43% additional diagnoses 
and 17% change in management. Most missed injuries 
were lung contusions (n = 94), pneumothoraces (n = 85) 
and thoracic cage fractures, and in addition, potentially 
life threatening injuries such as aortic injuries (n = 2) 
were found (8). Another study on 443 patients with blunt 
chest trauma who underwent chest CT revealed 81% ad-
ditional diagnoses on chest CT in those with an initially 
normal chest X-ray (9). Barrios et al. showed similar re-
sults in retrospective analysis of 200 patients with blunt 
trauma; chest CT resulted in the diagnosis of 25% more in-
juries and 6% change in management (10). In our study, 19 
additional diagnoses (38%) were found on chest CT scans 
in 13 patients (26%), confirming the higher sensitivity of 
chest CT for detecting thoracic injuries. As also seen in 
the previous studies, these occult injuries are mostly con-
tusions and hemothoraces or pneumothoraces and one 

was pericardial effusion without clinical significance. 
Although in some studies depicted above life threaten-
ing injuries were occasionally encountered, in our study 
none of the injuries were serious or life threatening. Ac-
cording to these data, there is no doubt that chest CT will 
lead to better detection of injuries, but the question is: 
“does routine chest CT really improve the outcome in 
patients with trauma or leads it only to over-diagnosis 
of nonrelevant injuries?” Detecting more injuries with 
a more sensitive diagnostic tool must not always lead to 
better outcomes. Insertion of a chest tube in a small he-
mothorax or pneumothorax leads to higher morbidity 
for the patient, longer hospitalization time, and higher 
costs. There are few studies that evaluated the outcome 
of patients who underwent chest CT. In a cohort study 
performed by Weninger et al. two groups of patients with 
trauma were compared. The first group included patients 
admitted before 2002, managed according to a selective 
CT scan algorithm based on clinical examination and 
suspected injuries. Group two included all patients with 
trauma after 2002, when routine whole-body CT scan was 
incorporated in the algorithm of trauma care. They dem-
onstrated that routine whole-body CT scan led to more 
accurate and faster diagnosis, reduction in mechanical 
ventilation, shorter ICU and hospital stays, and decreased 
organ failure rate (3). However, the better outcome ob-
served in group two may be also due to better care and 
changes in patient management after 2002, not only due 
to performing routine CT scan. Another study with a simi-
lar design showed that whole-body CT scan shortened the 
interval to start emergency surgery, but had no effect on 
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mortality. The authors hypothesized that an improve-
ment in outcome might be assumed, as the group under-
going CT scan was more seriously injured (11). Sierink et 
al. showed decreased 30-day mortality (but not overall 
mortality) in patients undergoing whole body CT scan in 
comparison to matched patients from a historical cohort 
who underwent standard radiologic work-up (12). Only a 
randomized controlled study can definitely confirm the 
effect of performing routine CT scan on patient outcome; 
unfortunately, they are lacking in the literature. Three 
recent meta-analyses highlighted the need for random-
ized controlled trials in this field (13-15). Our study is the 
first randomized controlled study on patients with trau-
ma, showing no significant effect of performing routine 
chest CT on ventilation time, ICU and in-hospital stay, 
complications and mortality. An interesting finding was 
that those who underwent CT scan showed a higher rate 
of chest tube insertion (six patients in comparison with 
two patients in the control group), although showing no 
statistical significance. Some investigators have tried to 
assess which subgroup of patients with trauma would 
benefit the most by undergoing CT scan. Traub et al. in a 
retrospective study on 141 trauma patients showed that 
performing CT scan in patients with chest wall tender-
ness, reduced air-entry and abnormal respiratory effort 
is more likely to provide further diagnostic information 
for management. They proposed to perform routine 
chest CT in intubated patients and selective use in asymp-
tomatic patients (16). The presence of chest wall tender-
ness was also defined as the most important criterion to 
detect high-risk patients for chest trauma in the study 
performed by Khoshdel et al. They proposed a risk assess-
ment model based on clinical and radiologic findings to 
select high-risk patients for occult chest injuries (17). In 
addition, patients with decreased consciousness prob-
ably benefit from performing CT scan. Kimura et al. re-
ported decreased mortality in patients with moderate to 
severe consciousness-disturbance who underwent whole 
body CT scan in comparison to those who did not under-
go CT scan in a retrospective study (4). Self et al. found 38% 
unexpected injuries and 26% change in management af-
ter performing whole body CT scan in patients who were 
sent for cranial CT scan (5). The population in our study 
represented patients with high-energy trauma mecha-
nism and a mean ISS of 9 and mean GCS of 15. Although 
the inclusion criteria for the study were defined as severe 
trauma, the distance between the radiology unit and 
emergency ward in our institution resulted in exclusion 
of the most severe patients with trauma with question-
able hemodynamic stability. Most of the mentioned stud-
ies reported higher ISS scores. Weninger et al. reported a 
mean ISS of 27.1 and in the study performed by Yeguiayan, 
60% of the patients revealed an ISS score of 25 or more 
(3, 18). This difference in trauma severity could explain 
the more obvious effect of performing CT scan in their 
patients. Performing routine chest CT in patients with 
high-energy blunt trauma (with mean ISS of 9), although 

leading to diagnosis of additional injuries, has no impact 
on outcome and does not decrease the in-hospital and 
ICU admission times. It seems that performing routine 
chest CT in these patients, beside its costs and radiation 
exposure, may lead to over-diagnosis and overtreatment. 
Decision about performing routine CT scan in a trauma 
center should be made cautiously, considering the detri-
ments and benefits, the costs and radiation burden; but 
bearing in mind that occasionally, routine CT scan may 
lead to diagnosis of an occult life threatening injury 
such as aortic dissection. The results of this study should 
not be extended to more severely injured patients with 
higher ISS and unconscious trauma patients, as there are 
many studies supposing the benefit from performing 
chest or whole body CT scan in these patients. Another 
randomized controlled study on more severely injured 
trauma patients with a higher ISS should be conducted to 
delineate the impact of performing routine chest CT (or 
whole body CT scan) on the outcome of these patients.

Acknowledgements
This study was primarily a report from a Ph.D disserta-

tion of Dr. Mehdi Behnampour supported by deputy of 
research, Kashan University of Medical Sciences (Grant 
no: 9152). The authors would like to thank Kashan Univer-
sity of Medical Sciences and Trauma Research Center of 
Kashan Medical University for their support in conduct-
ing this study.

References
1.       Trupka A, Waydhas C, Hallfeldt KK, Nast-Kolb D, Pfeifer KJ, Schwei-

berer L. Value of thoracic computed tomography in the first as-
sessment of severely injured patients with blunt chest trauma: 
results of a prospective study. J Trauma. 1997;43(3):405–11.

2.       Elmali M, Baydin A, Nural MS, Arslan B, Ceyhan M, Gurmen N. 
Lung parenchymal injury and its frequency in blunt thoracic 
trauma: the diagnostic value of chest radiography and thoracic 
CT. Diagn Interv Radiol. 2007;13(4):179–82.

3.       Weninger P, Mauritz W, Fridrich P, Spitaler R, Figl M, Kern B, et 
al. Emergency room management of patients with blunt ma-
jor trauma: evaluation of the multislice computed tomogra-
phy protocol exemplified by an urban trauma center. J Trauma. 
2007;62(3):584–91.

4.       Kimura A, Tanaka N. Whole-body computed tomography is asso-
ciated with decreased mortality in blunt trauma patients with 
moderate-to-severe consciousness disturbance: a multicenter, 
retrospective study. J Trauma Acute Care Surg. 2013;75(2):202–6.

5.       Self ML, Blake AM, Whitley M, Nadalo L, Dunn E. The benefit of 
routine thoracic, abdominal, and pelvic computed tomography 
to evaluate trauma patients with closed head injuries. Am J Surg. 
2003;186(6):609–13.

6.       Brenner DJ, Hall EJ. Computed tomography--an increasing 
source of radiation exposure. N Engl J Med. 2007;357(22):2277–84.

7.       Plurad D, Green D, Demetriades D, Rhee P. The increasing use 
of chest computed tomography for trauma: is it being overuti-
lized? J Trauma. 2007;62(3):631–5.

8.       Brink M, Deunk J, Dekker HM, Kool DR, Edwards MJ, van Vugt 
AB, et al. Added value of routine chest MDCT after blunt trauma: 
evaluation of additional findings and impact on patient man-
agement. AJR Am J Roentgenol. 2008;190(6):1591–8.

9.       Hammad AMM, Regal MA. Is Routine Spiral CT-Chest Justified 
in Evaluation of the Major Blunt Trauma Patients? Eur J Trauma 
Emerg Surg. 2009;35(1):31–4.



Moussavi N et al.

5Arch Trauma Res. 2015;4(2):e25299

10.       Barrios C, Malinoski D, Dolich M, Lekawa M, Hoyt D, Cinat M. Util-
ity of thoracic computed tomography after blunt trauma: when 
is chest radiograph enough? Am Surg. 2009;75(10):966–9.

11.       Wurmb TE, Quaisser C, Balling H, Kredel M, Muellenbach R, Kenn 
W, et al. Whole-body multislice computed tomography (MSCT) 
improves trauma care in patients requiring surgery after mul-
tiple trauma. Emerg Med J. 2011;28(4):300–4.

12.       Sierink JC, Saltzherr TP, Beenen LF, Russchen MJ, Luitse JS, Dijk-
graaf MG, et al. A case-matched series of immediate total-body 
CT scanning versus the standard radiological work-up in trauma 
patients. World J Surg. 2014;38(4):795–802.

13.       Van Vugt R, Keus F, Kool D, Deunk J, Edwards M. Selective com-
puted tomography (CT) versus routine thoracoabdominal CT for 
high-energy blunt-trauma patients. Cochrane Database Syst Rev. 
2013;12:CD009743.

14.       Healy DA, Hegarty A, Feeley I, Clarke-Moloney M, Grace PA, Walsh 
SR. Systematic review and meta-analysis of routine total body 

CT compared with selective CT in trauma patients. Emerg Med J. 
2014;31(2):101–8.

15.       Surendran A, Mori A, Varma DK, Gruen RL. Systematic review of 
the benefits and harms of whole-body computed tomography in 
the early management of multitrauma patients: are we getting 
the whole picture? J Trauma Acute Care Surg. 2014;76(4):1122–30.

16.       Traub M, Stevenson M, McEvoy S, Briggs G, Lo SK, Leibman S, et 
al. The use of chest computed tomography versus chest X-ray in 
patients with major blunt trauma. Injury. 2007;38(1):43–7.

17.       Khoshdel AR, Bayati H, Shekarchi B, Toossi SE, Sanei B. Machine 
Learning Techniques in Predicting Delayed Pneumothorax and 
Hemothorax Following Blunt Thoracic Trauma. J Arch Mil Med. 
2014;2(2):e18133.

18.       Yeguiayan JM, Yap A, Freysz M, Garrigue D, Jacquot C, Martin C, 
et al. Impact of whole-body computed tomography on mortal-
ity and surgical management of severe blunt trauma. Crit Care. 
2012;16(3):R101.


