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BACKGROUND: The appropriate sequence of different imagings and indications of thoracic
computed tomography (TCT) in evaluating chest trauma have not yet been clarified at present. The
current study was undertaken to determine the value of chest X-ray (CXR) in detecting chest injuries
in patients with blunt trauma.

METHODS: A total of 447 patients with blunt thoracic trauma who had been admitted to
the emergency department (ED) in the period of 2009-2013 were retrospectively reviewed. The
patients met inclusion criteria (age>8 years, blunt injury to the chest, hemodynamically stable, and
neurologically intact) and underwent both TCT and upright CXR in the ED. Radiological imagings were
re-interpreted after they were collected from the hospital database by two skilled radiologists.

RESULTS: Of the 447 patients, 309 (69.1%) were male. The mean age of the 447 patients
was 39.5+£19.2 (range 9 and 87 years). 158 (35.3%) patients were injured in motor vehicle accidents
(MVA). CXR showed the highest sensitivity in detecting clavicle fractures [95%C/ 78.3 (63.6—-89)] but
the lowest in pneuomediastinum [95%C/ 11.8 (1.5-36.4)]. The specificity of CXR was close to 100%

in detecting a wide array of entities.

TCT if significant injury has not been ruled out.

CONCLUSION: CXR remains to be the first choice in hemodynamically unstable patients with
blunt chest trauma. Moreover, stable patients with normal CXR are candidates who should undergo
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INTRODUCTION

Blunt chest trauma accounts for a proportion of
trauma mortality and clinicians should rule out chest
injury in evaluation of blunt trauma. The evaluation of
thoracic injury can lead to appropriate treatment and life-
saving. Both conventional radiography (chest X-ray,
CXR) and thoracic computed tomography (TCT) are
commonly used in the emergency setting."”) CXR has
a low rate of sensitivity and specificity in detecting
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thoracic injuries in hemodynamically stable patients with
blunt chest trauma. Thus the rate of TCT orders is high in
patients with such a trauma.”’ Generally, history taking
and physical examination are helpful in decision-making
for imaging. TCT is the preferred method for detecting
thoracic injuries with a high sensitivity and specificity.'*”

Computed tomography has been improved in quality
and availability in the past 15 years. And the use of TCT
has raised three problems in practice: increased cancer
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risk caused by exposure to ionizing radiation; increased
costs imposed by TCT; and increased length of ED stay
due to unnecessary screening with TCT."*”

Since the appropriate sequence of different imagings
and indications of TCT in evaluation of chest trauma are
not clear-cut, the present study is undertaken to define
the value of CXR in detecting chest injuries in patients
with blunt trauma.

METHODS
Sociodemographic and clinical data
This retrospective observational study was

conducted in a university-based ED with an annual
census of 110 000 in western Turkey. The study was
approved by the institutional review board. The patients
who had been admitted to the ED because of blunt
thoracic trauma during the period of 2009-2013 were
retrospectively reviewed.

The inclusion criteria were as follows: patients older
than eight years; those who were hemodynamically
stable and neurologically intact (GCS=15); those without
penetrating thoracic injury; those whose CXR was
performed in a recumbent position; and those who had
undergone TCT.

Sociodemographic and clinical data of the patients
were obtained from hospital charts. The exclusion
criteria included the patients who were hemodynamical
unstable and had multiple traumas and those whose CXR
was taken in an upright position. CXRs were elicited
via "Philips Bucky Diagnost TH" whereas TCTs were
obtained without contrast media using a 16-detector
CT device (Brilliance 16, Philips Medical System,
Cleveland, USA).

The radiological data taken from the hospital database
were re-interpreted by two experienced radiologists.
One radiologist was asked to review CXR and the other
interpreted TCT images. The images were screened for
the presence of pneumothorax, hemothorax, contusion,
rib fracture, clavicular fracture, scapular fracture, and
pneuomediastinum.

Statistical analysis
The data of the present study were analyzed with

MedCalc software. The numeric variables were presented
as meantstandard deviation and frequent data as rates.
The diagnostic validity of CXR for chest trauma was
defined by sensitivity, specificity, and positive and
negative likelihood ratio with 95% confidence intervals.
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RESULTS

A total of 2 074 patients with chest trauma referred to
the ED were identified in the study period. Eligibility criteria
(age>8 years, blunt injury to the chest, hemodynamically
stable, neurologically intact /GCS=15) were met by
1 095 patients (Figure 1), of whom, 484 (44.2%) had
undergone both CXR and TCT in the ED. Thirty-seven
patients were excluded because CXR had been done in
the upright position. The remaining 447 patients served
as a study group.

The mean age of these patients was 39.5+£19.2 years
(range 9-87) in the study group. Most of the patients were
male (n=309, 69.1%). The frequent mechanism of injury
was motor vehicle accident (MVA) (passengers) (n=158,
35.3%) followed by pedestrians involved in MVA (n=92,
20.6%) and falls from height (»=76, 17.0%) (Table 1).

Patients with chest injuries
(admitted to the ED in 5
years) n=2 074

* Failure to meet inclusion criteria (n=881)
* Younger than 8 years of age (n=413)

* GCS <15 (n=349)

* Hemodynamically unstable (»=119)

Y

Y

* Penetrating chest injury (n=98) |

A
n=1 095 -
« Patients who were not ordered TCT (n=611)
« Patients who were not ordered to undergo
recumbent CXR (n=37)

Y

Y
| Study sample (n=447) |
Figure 1. Participant flow through the study.

Table 1. Sociodemographic characteristics of the participants

Variables n (%)
Gender

Male 309 (69.1)

Female 138 (30.9)
Mechanism of injury

MVA-passenger 158 (35.3)

MVA-pedestrian 92 (20.6)

Fall from heights 76 (17.0)

Bicycle, motorcycle and sport-related injury 30 (6.7)

Others 91 (20.4)
Dyspnea

No 358 (80.1)

Yes 89 (19.9)
Pain on palpation

No 222 (49.7)

Yes 225 (50.3)
Subcutaneous crackles

No 351 (78.5)

Yes 96 (21.5)
Chest abrasions

No 247 (55.3)

Yes 200 (44.7)
Disposition

Admission 317 (70.9)

Discharge 81 (18.1)

Transfer to another institution 45 (10.1)

Death 4(0.9)




World J Emerg Med, Vol 7, No 1, 2016

57

Table 2. The validity of CXR in detecting injuries caused by chest trauma

Diagnostic validity of CXR Sensitivity (95%CI) Specificity (95%CI)

Positive likelihood ratio (95%CI) Negative likelihood ratio (95%CI)

Pneumothorax 33 (25-42) 100 (98.9-100)
Hemothorax 27 (16.6-39.7) 100 (99-100)
Contusion 31.7 (21.9-42.9) 100 (99-100)

Rib fracture
Clavicular fracture
Scapular fracture
Pneuomediastinum

55.3 (47-63.5)

78.3 (63.6-89)
0 (0-33.6)

11.8 (1.5-36.4)

100 (98.8-100)
99.8 (98.6-100)

100 (99.2-100)

100 (99.2-100)

Cannot be calculated 0.67 (0.59-0.76)
0.73 (0.63-0.85)
0.68 (0.59-0.79)
0.45 (0.37-0.53)
0.22 (0.13-0.38)
1 (1-1)

0.88 (0.74-1.05)

Cannot be calculated
Cannot be calculated
313.8 (44-2 236)

Cannot be calculated
Cannot be calculated

Radiological findings

TCT findings in the study group were (in a decreasing
order) rib fractures (n=150, 33.6%), pneumothorax
(n=118, 26.4%), contusion (n=82, 18.3%), hemothorax
(n=63, 14.1%), clavicular fracture (n=46, 10.3%),
pneuomediastinum (n=17, 3.8%), and scapular fracture
(n=9, 2%).

The sensitivity and specificity of CXR interpretations
regarding pneumothorax, hemothorax, contusion,
rib fracture, clavicular fracture, scapular fracture
and pneuomediastinum are shown in Table 2. CXR
showed the highest sensitivity for clavicular fractures
[95%CT 78.3 (63.6—89)] and the lowest figure for
pneuomediastinum [95%C7 11.8 (1.5-36.4)]. Of note,
the specificity of CXR was close to 100% in detecting a
wide array of entities (Table 2).

DISCUSSION
The present study suggests that CXR has a low

sensitivity for nearly all entities in the chest resulting
from injury and a specificity of about 100%. The findings
indicate that if a pathological change is seen in CXR, it
is definitely true. However, the absence of a finding in
CXR cannot strongly exclude the presence of an injury.

CXR is the first-line diagnostic tool in the evaluation
of the patients with blunt chest trauma in the emergency
setting. The diagnostic accuracy of CXR in detecting
major injuries is between 6.3% and 12.4%."! TCT
is viewed as a "gold standard" imaging modality in
the ED. The present study investigated the value of
CXR in detecting chest injuries in a large number of
hemodynamically stable patients with blunt trauma
compared to the previous studies.

Studies reported sensitivities of 25.5%'* and 39.4%"
for CXR in detecting rib fractures in patients with blunt
chest trauma. Others studies reported the sensitivities
of 29%"" and 14.3%" in detecting pneumothorax. In
the present study, the sensitivity of CXR was 55.3%
and 33% in detecting rib fractures and pneumothoraces

respectively. The low sensitivity of CXR in detecting rib
fractures was consistent with that reported elsewhere.

The sensitivity of CXR in detecting lung contusion was
52% or 53%.7* A study™ reported that CT identified 11 lung
contusions which had been missed by CXR. The sensitivity
of CXR in identification of contusions in the present study
was 51%. Likewise, the sensitivity of CXR in detecting
hemothoraces and clavicular fractures was consistent with
that reported in the literature.”'” The findings of the present
study suggest that CXR is not effective in detecting scapular
fractures in patients with blunt chest trauma.

A report'""! advocated that TCT may be helpful in the
treatment of hemodynamically stable patients with blunt
chest trauma. On the contrary, others'™'>" suggested that
TCT should be withheld in the initial management of
patients. The low sensitivity of CXR suggests that CXR-
negative patients should undergo further investigations if
they are highly suspected.

Limitations

In the present study, patients with injuries of the
diaphragm and vasculature were not included. However,
Bhullar and Block* found that both CXR and TCT are
effective in detecting diafragmatic injuries. The retrospective
nature of the present study is also a limitation. Moreover,
patients in whom CXR was performed in the upright
position were excluded from the study.

CXR remains to be the first choice for hemodynamically
unstable patients with blunt chest trauma. But stable
patients with CXR should undergo TCT if injury has not
been ruled out.
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