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Thorax computed tomography findings in patients victims of
chest trauma

Achados tomograficos em pacientes vitimas de trauma toracico
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ABSTRACT

Objective: To describe thorax computed tomography findings in patients assisted in the emergency unit of Institute Dr Jose Frota
(IJF). Materials and Methods: Descriptive study analyzing 160 consecutive contrast-enhanced thorax computed tomography of
patients victims of thoracic trauma admitted to the emergency unit of IJF, between November 1st, 2014 and January 31st, 2015.
Results: Abnormal findings were observed in 91,2 % of the patients. Among them, the following findings were most frequently
observed: fractures (48%), hemothorax (43%), atelectasis (37%), pneumothorax (26%) and lung contusions (17%) Rupture of
the esophagus was seen in three patients. Conclusion: We recognize that the findings encountered in our study are of similar
prevalence to the ones reported in the literature and that CT scan is essencial to quickly diagnose these findings.
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RESUMO

Objetivo: Descrever os achados tomograficos de pacientes submetidos a tomografia computadorizada de térax atendidos no
pronto-socorro do Instituto Dr Jose Frota (IJF). Materiais e Métodos: Estudo descritivo pela andlise sequencial de 160 tomografias
de torax de pacientes vitimas de trauma toracico admitidos no pronto-socorro do IJF entre 1 de novembro de 2014 a 31 de janeiro
de 2015, submetidos a tomografia computadorizada com a administracdo de contraste endovenoso. Resultados: Observou-se a
presenca de alteracdes em 91,2% dos exames. Destas, as mais frequentes foram: fraturas (48%), hemotorax (43%), atelectasia
(37%), pneumotdrax (26%) e contus@o pulmonar (17%). Ruptura de esoéfago foi encontrada em trés pacientes. Concluséo:
Reconhecemos que os achados encontrados em nosso estudo sdo de similar prevaléncia a de outros relatos descritos na literatura
e que a tomografia computadorizada ¢ essencial para prontamente diagnosticar esses achados.

Palavras-chave: Tomografia computadorizada multidetectores. Traumatismos toracicos. Diagnostico por imagem.
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INTRODUCTION

Thoracic injuries and its related complications are the third
most common type of injuries found in trauma patients,
increasing thus mortality and morbidity in trauma setting,
and may evolve to lethality in up to 25% of cases."? Motor
vehicle collisions are the major source of blunt chest trauma
representing approximately two thirds of the cases, next to
falls and blows from blunt objects.’ Penetrating chest injuries
are also relevant and may be categorized as being of low,
medium or high velocity. Low-velocity injuries, such as knife
wounds, are those that cause lesion only in the structures
penetrated, whereas medium-velocity ones lead to greater
primary tissue destruction, such as bullet wounds from most
types of handguns, which is less extensive damage than the
wounds caused by high-velocity forces originated from rifles
and from military weapons.*

Imaging studies play an essential role of thoracic trauma care
being an important tool in management of these chest trauma
patients.” Chest radiography has limitations regarding in
detecting some findings and underestimates the severity and
extent of chest trauma in some cases, thus the multidetector
computed tomography (MDCT) has been increasingly used
for trauma, because its speed and better ability of diagnose
a variety of injuries and it may even demonstrate significant
findings in patients with normal initial radiographs.® Adequate
technique is required including the use of intravenous
iodinated contrast media.

In this article, we describe the characteristic MDCT findings
of traumatic chest injuries found in patients admitted to the
emergency unit of Institute Dr Jose Frota, the main emergency
and trauma hospital of Ceara state, with radiologists available
24 hours per day. Injuries reported are those of the pleural space
(hemothorax, pneumothorax), lungs (pulmonary contusion),
esophagus (rupture of esophagus), heart (hemopericardium),
aorta (aortic dissection), diaphragm and chest wall (rib
fracture, scapule fracture, subcutaneous emphysema). It
should be highlighted that multiple of these injuries may
coexist in a single patient.

Because of the shortage of local scientific studies on the thorax
trauma MDCT findings and considering the relevance of this
issue, the present study was aimed at describing these findings
in chest MDCT after trauma.

MATERIALS AND METHODS

A descriptive study was undertaken with sequential analysis
of 160 thorax MDCT of patients admitted to the emergency
unit of Institute Dr Jose Frota during three months, from
November 1st, 2014 until January 31st, 2015.

The thorax MDCT that were selected in this study were those
from patients admitted to the IJF’s emergency unit during the
mentioned period with chest trauma history, regardless of being
a blunt or penetrating chest trauma, and that were submitted
to thorax contrast-enhanced MDCT. Images obtained from CT
scanning of these patients were analyzed by two radiologists at

workstation, before and after the administration of intravenous
contrast media.

The scans were performed with the patients in dorsal decubitus,
in a 16-slice MDCT scanner Siemens Somatom Emotion,
with a protocol that included intravenous administration of
1,5 mL/kg of iodinated contrast medium at a flow rate of
4mL/s, collimation of 1.25 mm, tube voltage of 130kVp and a
variable tube current time product (mAs).

We considered two types of findings: those directed related to
chest trauma and other findings encountered not necessarily
caused by the trauma.

RESULTS

In the sample of this study, 146 MDCT (91.2%) presented
alterations and only 14 (8.8%) had results within the normality
standards. The average age of the patients was 39 years, and
126 were male (78.8%) and 34 female (21.2%).

Of the 146 MDCT of patients with abnormal findings only
31 (21.2%) had a single abnormality, having the others 115
(78.8%) between 2 and 9 abnormal findings.

The most common finding encountered was fracture seen in
almost 50 % of the patients (Table 1), being the most common
location of fracture in the ribs (Graphic 1).

Penetrating trauma occurred in 23 patients (14%), due to bullet
wounds reported as metal densities located either in chest wall
or lung parenchyma.

Other MDCT findings encountered that may be either related to
complications of other thoracic trauma injuries or preexisting
comorbidities are shown in Table 2.

DISCUSSION

In our study the majority of thorax MDCT (>90%) from
patients victim of chest trauma had abnormal findings on
MDCT scan.

Rib fracture is the most common skeletal injury in blunt
chest trauma.” We encountered this finding in 42 patients
(26 %) which corresponds to 54 % of all fractures observed.
Although fractures of the scapula are uncommon, occurring
in about 4 % of patients with multiple injuries® this was the
second most common type of fracture, being observed in 16
patients (10%). Significant force is necessary to fracture the
scapula which commonly is seen in motor vehicle collisions
and in falls from great heights, being the first one mentioned
the leading cause in our patients’. Others fractures found
were vertebral fractures of the thoracic spine, sternal fracture,
clavicle fracture and humerus fracture seen in 9, 6, 4 and 1
patient(s) , respectively.

Hemothorax, the second most common finding observed in 69
patients (43%), is the presence of blood in the pleural space,
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which may originate from injuries involving the lung, chest
wall, heart, great vessels or abdominal injuries. Measurement
of pleural fluid attenuation was taken in all exams of the
patients with pleural effusion being considered hemothorax in
those with values between 35-70 HU.

Atelectasis, a condition in which one or more areas of the lungs
collapse or don’t inflate properly, was found in 60 patients
(37%). This finding was prevalent in those patients with rib
fracture possibly due to the limited respiratory movement
that may lead to an increased prevalence of atelectasis and
subsequent pneumonia.” Consolidation was found in 28
patients (17%). Furthermore, blood in the pleural space
(hemothorax) can compress the underlying lung and cause
atelectasis also.

Table 1. Findings related to chest trauma

Graphic 1. Distribution of fractures

sternal Clavicle fractur Humerus
Vertebral fracture 5% fracture

fractures of
the thoracic
spine
12%

Table 2. Other findings observed

n %
Fracture 78 48,8
Hemothorax 69 43,1
Atelectasis 60 37,5
Pneumothorax 42 26,2
Lung Contusion 28 17,5
Subcutaneous emphysema 27 16,8
Metal density in thorax 23 14,3
Mediastinal shift 18 11,2
Hidropneumothorax 13 8,1
Hemopericardium 8 5
Pneumomediastinum 8 5
Injury of diaphragm 4 2,4
Condroesternal dislocation 3 0,6
Rupture of esophagus 3 0,6
Aortic dissecation 3 0,6

Consolidation

Bullous emphysema

Pleural effusion

Lung nodule

Ground glass opacity

Pulmonary fibrosis

Pulmonary cysts

Bronchiectasis

Pleural thickening

Pleural empyema

Interlobular septal thickening

Lung abscess

Tree-in-bud opacity

Pulmonary metastatic implants

Accentuation of the pulmonary vascular markings

Mediastinal lymphadenomegaly

28

13

11

Ju—

%

17,5

8,1

7,5

6,9

5,6

3,7

3,1

3,1

2,4

2,4

1,2

s

1,2

0,6

0,6

0,6

0,6

n=number of patients of the sample with the finding.

%= percentage of the finding within the sample analysed.

n=number of patients of the sample with the finding.

%= percentage of the finding within the sample analysed.
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Pneumothorax is an abnormal collection of air or gas in the
pleural space that causes an uncoupling of the lung from
the chest wall, is a very common traumatic condition that
is seen in 15%-40% of all blunt chest trauma patients.'%!!2
In our study pneumothorax was found in 42 patients (26%)
(Figure 1), thus in accordance with the literature. Mediastinal
shift was observed in 18 patients (11%). Although tension
pneumothorax is a clinical diagnose it may be suggested
at imaging when some signs are present in addition to the
pneumothorax, such as mediastinal shift to the contralateral
side.

We found pulmonary contusion in 28 patients (17%) (Figure
2). It is the most common lung injury from blunt chest trauma,
with a prevalence of 17%-70% ."*'* It is a focal parenchymal
injury of the alveolar epithelium, with interstitial edema
and alveolar hemorrhage, but without significant alveolar
disruption.'>!¢ Patients who have pulmonary contusion are
at increased risk for developing pneumonia and respiratory
distress syndrome.

Rupture of the esophagus was found in 3 patients (2%) (Figure
s 3 A, B and C). Although blunt trauma to the esophagus is

Figure 1. Pneumothorax (arrow) is illustrated in this contrast-
enhanced axial CT image of a 7-year-old child victim of blunt
trauma. An extensive area of lung contusion in the right lung (1),
subcutaneous emphysema (2) and pneumomediastinum (3) are also
shown.

Figure 2. Bilateral areas of lung contusion (arrows), presenting as
patchy opacities with thin subpleural sparing, more extensive in the
left lung, are shown in this contrast-enhanced axial CT image of a
17-year-old adolescent victim of blunt trauma.

rare due to its position in the mediastinum,' in our study
this injury was found in patients who were victims of blunt
trauma and not penetrating trauma. Pneumomediastinum, a
MDCT finding that may suggest the diagnosis of traumatic
esophageal perforation, was encountered in these patients.
The same prevalence (2%) was found for aortic dissecation.
Aortic dissection, which is relatively uncommon, is a serious
condition in which the inner layer of the aorta tears. Blood
surges through the tear, causing the inner and middle layers of
the aorta to separate (dissect).

Blunt injuries to the diaphragm are uncommon, with a
prevalence of 0.16%-5% in blunt trauma patients'”'* and
they develop by a sudden increase in intraabdominal or
intrathoracic pressure against a fixed diaphragm. In our study
we had this finding in 4 patients (2,4%).

Figure 3 (A). Extensive pneumomediastinum (arrows) is shown in
this coronal non-contrast CT image of a 74-year-old woman with
rupture of the esophagus victim of blunt trauma.

Figure 3 (B). Extensive pneumomediastinum (arrows) is shown in
this sagital non-contrast CT image of a 74-year-old woman with
rupture of the esophagus victim of blunt trauma.
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Figure 3 (C). Extensive pneumomediastinum (arrows) is shown
in this axial non-contrast CT image of a 74-year-old woman with
rupture of the esophagus victim of blunt trauma.
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