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The Effect of a Chest CT Scan on the Treatment and Diagnosis of
Major Blunt Chest Trauma

Il Hwan Park, M.D.*, Joong-Hwan Oh, M.D.*, Chong-Kook Lee, M.D*

Background: Blunt chest trauma accounts for 90% of all chest traumas in Europe and the United States and this
causes 20% of all trauma-related deaths. The major cause of morbidity and mortality after blunt chest trauma is
undetected injuries. For this reason, chest computerized tomography has gained popularity for the evaluation of
trauma, but it is expensive and it exposes patients to radiation. This study identified the clinical features asso-
ciated with the diagnosic information obtained on a CT chest scan, as compared with a standard chest X-ray, for
patients who "sustained blunt frauma to the chest. This study also evaluated the role of a routine computed tome-
graphic (CT) scan for these patients. The patients who had chest computed tomography done after the initial chest
x-ray were analyzed separately for the presence of occult injuries. Material and Method: We studied 100 consec-
utive patients from November 2006 to July 2007: 74 patients after motor vehicle crashes and 26 patients after a
fall from a height >2 m. Simultaneous with the initial clinical evaluation, an anteroposterior chest radiograph and
a helical chest CT scan were obtained for all the patients. The data extracted from the medical record included
the vital signs, the interventions and the type and severity of injury (RTS). Result: Among the 100 cases, 79 pa-
tients showed at least more than one pathologic sign on their chest radiograph, and 21 patients had a normal
chest radiograph. For 17 of the patients who had a normal chest X ray, the CT scan showed multiple injuries,
which were pneumothorax, hemothorax, lung contusion, sternal fracture etc. This represents that a CT scan is stat-
istically superior to a chest radiograph to diagnose the pathologic signs. But on the other hand, as for treatment,
only 31 patients were diagnosed by CT scan and they were treated with chest tube insertion ect. 42 patients
needed ony conservative management without invasive thoracosurgical treatment such as chest tube insertion or
open thoracotomy. 27 patients were treated based on the diagnosis made by the chest radiograph and physical
examination. Conclusion: Chest computerized tomography was significantly more effective than routine chest X-ray
for detecting lung contusion, pneumothorax and mediastinal hematoma, as well as fractured ribs, scapula and,
sternum.  Although the occult findings increased, the number of patients who needed treatment was small.
Therefore, we suggest making selective use of a CT scan to avoid its overuse in ERs.

(Korean J Thorac Cardiovasc Surg 2009;42:226-232)
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Fig. 1. Chest X-ray showing left 10th rib fracture and increased
bronchial marking.

Fig. 2. Chest CT showing both multiple rib fracture, hemothorax
pneumothorax, subcutaneous emphysema and lung contusion.
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Table 1. Comparison of ct scan and chest fim findings in all
100 patients

Chest X-ray C-T scan

Radiologic findings p-value

(n=100) (n=100)
Rib fracture 64 84 0.000
Sternal fracture 1 8 0.001
Hemothorax 36 71 0.000
Pneumothorax 23 55 0.000
Lung contusion 24 46 0.000
Pneumomediastinum 1 9 0.002
Hemomediastinum 1 11 0.001
Subcutaneous emphysema 16 30 0.000
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Table 2. CT scan findings in 17 of 21 patients with normal
chest radiographs and therapeutic/diagnostic procedures
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Table 4. Comparison of the revised trauma score between each
group

. No.

Injury @=21) % Procedure
Hemothorax 7 33 Closed thoracostomy
Lung contusion 8 38  Closed observation
Pneumothorax 3 14 No need closed

thoracostomy
Rib fracture 17 81  Pain management
Sternal fracture 7 33 Control echocardiography
Mediastinal 2 10 Admission to ICU
hemorrhage
Pneumomediastinum 1 5 Bronchoscopy and
esophagogram
Subcutaneous 3 14  Closed observation
emphysema

Table 3. The determinant factors of closed thoracostomy and
emergent explo-thoracotomy

Diagnostic tool (n=100)
Chest X-ray 24
Chest CTscan 31
Physical examination (blood pressure, O» saturation, 3
acute respiratory failure)
No need for closed thoracostomy and 42

explo-thoracotomy
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wr} Table 20149} Zro] FR-AA sk oo] Zxtel

Determinanat factor of Treatment RTS N=100

10.67£0.87 24
10.74+0.93 31
9.00£2.64 3
11.31+0.87 42

Cheat X-ray

Chest CT scan

Physical examination

No need for closed thoracostomy

There seems to be a significant statistical difference when com-
paring RTS between ecach group (p=0.000); RTS=Revised
trauma score.

Table 5. Comparison between two groups that show difference in
RTS

Significant subgroup

Thoracostomy N (p<0.05)
Group 1 Group 2
Physical examination 3 9.00
Cheat X-ray 24 10.67
Chest CTscan 31 10.74
No need for closed thoracostomy 42 11.31

RTS=Revised trauma score.
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