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Abstract: Previous comparative studies revealed that a substantial proportion of blunt chest trauma often goes unnoticed when 
evaluated \with chest X-rays. The computed tomography scan, therefore, could play an important role in the initial assessment of 
patients following blunt chest trauma. This review aims to highlight the findings of chest computed tomography scans and compare 
them to chest radiography in patients with thoracic trauma resulting from blunt trauma. A systematic search across diverse online 
databases was performed in PubMed, MEDLINE, and Embase databases. The study selection process was guided by inclusion criteria 
that focused on individuals afflicted with chest injuries following accidents, engaged in a direct comparison of the diagnostic efficacy 
of chest CT scans and conventional chest X-rays, and was available in English. In the medical literature, chest radiography and CT 
imaging provide essential insights to guide clinical decision-making. The precise ability to distinguish between typical and atypical 
indications of damage across both superficial and deeper anatomical structures holds considerable importance during the initial 
assessment of such cases. A systematic approach, exemplified through the proposed "outside-in" sequence, offers a proficient strategy 
to evaluate all potential injuries comprehensively. This approach streamlines the evaluation process, ultimately empowering the 
medical team to promptly and effectively identify and manage these injuries. 
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1. INTRODUCTION 
 
Over half of blunt trauma incidents stem from falls or collisions 
involving motor vehicles. Chest injuries are the third most 
frequent among the various affected body regions, trailing only 
after head and extremity injuries. 1 These chest injuries carry 
a mortality rate of 10%, which is notably higher than the overall 
trauma mortality rate of 4.3%. 2 Recognizing the critical 
importance of chest injuries, given their association with 
elevated mortality rates and their contribution to heightened 
overall injury severity, becomes a pivotal component in the 
management of cases involving blunt chest trauma. In the 
United States, trauma causes about 100,000 deaths each year. 
A quarter of these fatalities from blunt trauma can be directly 
attributed to chest injuries. 3 These injuries are often linked to 
motor vehicle accidents, collisions involving motorcycles, and 
falls. 4 The mechanics of blunt thoracic trauma involve a 
significant interplay between chest wall compression and a 
viscous response. Rib fractures, for instance, occur when the 
chest wall is subjected to a force surpassing the bones' 
inherent elasticity. Thus, the extent of chest wall deformation 
corresponds to the number of fractures sustained. However, 
visceral thoracic trauma primarily results from the viscous 
response, which is a product of the instantaneous velocity of 
chest wall deformation and the immediate compression 
response of the chest wall. This dynamic elucidates how severe 
pulmonary and mediastinal injuries can transpire without 
concurrent chest wall fractures. 5 The portable 
anteroposterior chest radiograph is the first modality 
employed to evaluate blunt thoracic trauma. , These 
radiographs are often less than optimal within emergency 
settings due to challenges in positioning, subpar inspiration, or 
overlapping medical devices. 6 Nonetheless, despite these 
limitations, it's still possible to identify numerous injuries and 
improperly positioned life-support devices. To increase the 
accuracy of thoracic injury detection, computed tomography 
(CT) could play a major role. 7 The extra findings explored 
through CT scans have been demonstrated to influence 
patient management decisions. Multidetector CT (MDCT) is 
widely accessible, swift in execution, and permits multiplanar 
image reconstruction. 8  However, magnetic resonance 
imaging (MRI) proves not preferable in blunt trauma due to 
longer acquisition times and the ferromagnetic properties of 

many life-support devices. 9 In some institutions, MRI might 
not even be available for emergency care. The typical imaging 
approach in the emergency department after an injury caused 
by blunt traumatic objects typically involves conducting a 
portable chest X-ray. This procedure primarily aims to 
confirm the accurate placement of medical devices and 
promptly identify life-threatening conditions such as tension 
pneumothorax. 10 Based on the comparative studies analysis, a 
significant proportion of thoracic injuries often go unnoticed 
when evaluated with chest X-rays. 11 Approximately 20% of 
these injuries have the potential to impact subsequent 
management significantly. Hence, the CT scan could play an 
important role in assessing blunt chest trauma patients. 12 This 
article aims to review the findings of chest CT scans and 
compare them to conventional chest radiography in thoracic 
injuries resulting from blunt trauma patients.  
 
2. MATERIALS & METHODS 
 
A systematic search across PubMed, MEDLINE, and Embase 
was performed to identify the relevant scholarly works. The 
query utilized a combination of specific keywords, including 
"chest," "trauma," "CT scan," and related terms pinpointing 
pertinent resources, such as” (chest or thoracic or lung or rib) 
and (trauma or fracture or injury or blunt) and (CT scan OR 
computerized tomography)." Predetermined inclusion criteria 
guided the study selection process. These encompassed 
studies that focused on individuals afflicted with chest injuries 
following accidents, used a direct comparison of the diagnostic 
efficacy of chest CT scans and conventional chest X-rays and 
were available in English. The timeline of the study conduct 
was a manageable factor, as it aimed to extract comprehensive 
insights from historical and contemporary research. Excluded 
Articles by screening the title and abstract (n = 403): irrelevant 
articles (n = 375) and duplicated articles (n = 17). The authors 
did a narrative synthesis of the findings from the included 
studies. The discussion adopted a comparative style based on 
the anatomical regions involved. It started with exploring the 
chest wall, then focusing on the airways, chest wall, heart, and 
lungs. Ethical approval was not mandated because this analysis 
only involved a Review of previously published studies. (Figure 
1 and Figure 3) 

 

 
 

Fig 1: Flow charts of the study selection process 
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3. RESULTS & DISCUSSION 
 
Following the initial search, a total of 440 studies were initially 
identified. Subsequent removal of duplicate entries and a 
preliminary assessment of titles and abstracts resulted in the 
retention of 37 potentially relevant studies. Upon thorough 
examination of the full texts, 15 studies were considered 
ineligible. Finally, 22 studies were deemed suitable for inclusion 
in the review.  The findings were discussed based on the 
anatomical structures in the airways, chest wall, heart, and 
lungs. 
 
3.1. Airways Trauma 
 
Airway injuries aren't commonly seen in images of blunt 
thoracic trauma; they're usually severe and happen before 
people even get to the emergency room. Thus, these injuries 
usually occur when a motor vehicle crashes with sudden stops 
or when something crushes the chest. If they do happen, they 
could cause tears in the trachea or bronchi caused by things 
pushing against bones, getting pulled at attachment points, or 

elevation in intrathoracic pressure against a closed glottis. 
Sometimes, the tears in the lateral wall of the trachea and 
bronchi happen where the cartilaginous rings are. 13, 14 In other 
cases, longitudinal tears happen in the trachea at the posterior 
part where it meet the cartilaginous rings. Bronchial injuries 
are more common than tracheal ones, and they happen more 
on the right side than on the left. These injuries usually occur 
close to the part where the trachea splits into the bronchi in 
the carina. 15 On the radiographical examination with chest X-
ray, it is difficult to detect airway injuries directly. Instead, it 
might appear as pneumomediastinum, leading to subcutaneous 
emphysema and pneumothorax with chest air, requiring 
thoracostomy tube insertion. Sometimes, there's bleeding into 
the airways, which could lead to post-obstructive pneumonia 
or atelectasis. 16 Computed tomography is good at figuring out 
the site of tracheal or bronchial injury as tears in the wall 
directed to the cartilage rings or on the posterior membrane. 
13 Sometimes, as an indirect sign, an overall bronchial 
laceration could be seen in CT scans where lung called fallen 
lung. 10, 14 

 
 

 
 

Fig 1: Chest Wall 
 
3.2. Chest Wall 
 
Rib fractures are the most prevalent and encompass a wide 
spectrum of clinical implications in chest trauma. In cases 
where rib fractures arise, the fragments resulting from these 
fractures possess the potential to convert a blunt mechanism 
of injury into a localized penetrating injury. 17 It is important 
to consider the effect on surrounding soft tissues and how 
these fracture fragments can cause more serious injuries, such 
as contiguous pleura or lung lacerations. Moreover, fractures 
of the lower ribs might correlate with damage to abdominal 
organs. In contrast, although relatively uncommon, upper rib 
fractures could potentially relate to injuries involving 
neighboring vessels or the brachial plexus. On chest 
radiography, posterior rib fractures are typically easily 
identifiable, including those fractures that have shifted from 
their normal position. Yet, the capacity of chest radiography 
to detect fractures that haven't shifted is constrained. 
Employing targeted rib radiography can enhance the ability to 
detect rib fractures, although this approach has certain 
limitations. 18 However, CT scans are the favored imaging 

method for identifying rib fractures, requiring meticulous 
scrutiny of each rib's trajectory. Documenting multiple 
fractures is vital to enable swift clinical assessment of the flail 
chest. In addition to the customary axial evaluation, coronal 
reformatted images prove advantageous in elucidating 
uncertain findings. Rib fractures manifest in two predominant 
morphologies – cortex buckling and distinct fracture gaps. 
Significantly, careful attention should be directed toward 
buckle fractures, as these are prone to being overlooked. 10, 18 

Fractures of the sternum usually happen when there's a direct 
hit or when you suddenly slow down. They're a sign that the 
trauma was intense and usually come with other soft tissue 
injuries. In case of risk of heart injury, that's a serious concern 
because the right ventricular wall is directly posterior to the 
sternum. And, when there's a sternal fracture, it can cause a 
serious mediastinal hematoma. 13 On chest radiography, 
detecting sternal fractures on the frontal chest X-ray is rare. 
Lateral X-rays can detect sternal fractures better but have 
limited diagnostic sensitivity. On the other hand, CT scans 
could be useful in detecting sternal fractures when using 
multiplanar reconstructions to make a full sternal assessment. 
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Axial CT scans are not useful in detecting sternal fractures 
because the injury is paralleled to axial CT scans. 10, 13 

Regarding the sternoclavicular joint and clavicle, it is rarely 
affected by blunt thoracic trauma, but a massive blunt trauma 
in the chest could make sternoclavicular joints dislocate 
forward or backward. 19 Anterior dislocation could be 
managed with conservative therapy using closed reduction, 
while posterior dislocation has a high risk for other vital chest 
organs such as the lungs, heart, and esophagus. 20 Regarding 
clavicle fractures, they are common in blunt thoracic trauma 
but, most of the time,  are not a clinical concern. Clavicle 
fractures are usually conservatively treated, but in certain 
cases, an open reduction and fixation are indicated based on 
the angulation of the fragments. 21 Assessing the 
sternoclavicular joint using conventional chest radiography is 
challenging, while clavicle fractures are relatively easy to 
observe. However, there's a bit of a hiccup here - sometimes, 
a distal clavicle fracture might get missed if the X-ray image is 
too focused. 10 Angled radiography is helpful in the detection 
of sternoclavicular joint dislocations, but they are not 
commonly used in routine clinical practice. Regarding CT 
scans, axial CT alongside multiplanar reformations 
differentiate between anterior and posterior sternoclavicular 
joint dislocations. It is useful in detdetectingft tissue injuries 
resulting from posterior dislocations. 13, 22 When it is a left-
sided dislocation; there is a high risk of damage to the left 
brachiocephalic vein due to its proximity just behind the 
clavicular head. Similarly, on the right side, there is the 
innominate artery which could be at risk due to its course. 
Fractures of the scapula are uncommon and usually happen 
when intense energy is involved. The force usually comes from 
the side and goes downward into the shoulder. These kinds of 
fractures are nearly always connected to other injuries in the 
thoracic area or the upper extremities.  On a chest X-ray, it 
is easy to detect a scapular fracture and if there are any injuries 
to the chest or arm, but chest radiography has a limited ability 
to identify the characteristics and extent of scapula fractures. 
On the other hand, CT scans with those 3D views help 
understand how the fracture is angled and if the joint is 
affected, which is important for a treatment plan. The CT 

scans with a 3-dimensional view can detect scapula fractures 
that go below the glenoid with force coming from the side and 
can show if the glenoid is affected. 23 While frequently 
encountered in cases involving penetrating trauma, traumatic 
diaphragmatic injury holds significant relevance within the 
realm of blunt thoracic trauma. 24 Overlooking such an injury 
might lead to the expansion of a diaphragmatic opening, 
potentially resulting in gradual herniation of abdominal 
contents through the opening. In turn, this could lead to 
complications such as strangulation or obstruction. In the 
context of blunt trauma, diaphragmatic injury is nearly always 
accompanied by additional injuries. 25(Figure 2) Interpreting 
radiographic indications of blunt diaphragmatic injury requires 
careful consideration, and their interpretation should be 
aligned with CT scan findings. 26 Possible radiographic 
indicators encompass elevation of the affected hemidiaphragm, 
the "cottage bread" phenomenon illustrating abdominal organ 
herniation through the diaphragmatic breach, or even the 
direct protrusion of abdominal structures into the 
corresponding hemithorax. 27 The "cottage bread" sign entails 
abdominal contents assuming a brioche-like appearance upon 
herniation through the diaphragmatic opening. Another 
revealing finding suggestive of diaphragmatic injury involves the 
unusual path of a nasogastric tube above the hemidiaphragm. 
28 Numerous CT-based indicators of diaphragmatic rupture 
have been documented and classified into direct signs, where 
a visible defect in the diaphragm is observed, and indirect signs, 
encompassing the consequences of diaphragmatic injury. 29 
These signs vary in their reliability for confirming the presence 
of diaphragmatic injury. The most compelling evidence arises 
from the direct signs, where partial or complete defects in the 
diaphragm can be visualized. Indirect indicators of 
diaphragmatic injury that strongly suggest its presence include 
visceral herniation through the defect, the "dependent viscera" 
sign where the abdominal viscera closely contact the thoracic 
ribs and the elevation of abdominal organs above the 
contralateral hemidiaphragm. 30 Less common and less reliable 
markers of diaphragmatic injury are the "band" and "collar" 
signs, which originate from the constriction of organs 
herniated through a diaphragmatic defect.

 

 
 

Fig 2: Airways Trauma 
 
3.3. Heart and Lungs 
 
Sometimes, injuries to the myocardium can rank among the 
most lethal traumatic injuries affecting the chest. Within blunt 
trauma, myocardial injury can arise from direct impact, rapid 

deceleration, or, more frequently, through heart compression 
between the sternum and the spine. This compression of the 
heart is the most common mechanism. 31 Among the cardiac 
chambers, the right ventricular free wall is at the highest risk 
of injury due to its immediate proximity to the sternum. 
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However, when it comes to valves, the aortic valve and mitral 
valve are the most susceptible to traumatic injury, largely due 
to heightened pressures within the left heart. 32 Sometimes, 
cardiac malfunction can arise due to blunt trauma, even in the 
absence of detectable injury. The term "myocardial 
concussion" is employed to describe cardiac injury without 
anatomical or histological disruptions, while "myocardial 
contusion" points to physical injury or cellular disruption that 
elevated levels of cardiac enzyme can diagnose. The term 
"blunt cardiac injury" could be used to describe both of these 
conditions. On chest radiography, cardiac injury typically 
appears unremarkable, with sudden enlargement of the cardiac 
silhouette. 33 While most cardiac injuries accompany 
hemopericardium, there are cases where myocardial injury 
can give rise to myocardial dysfunction, culminating in 
subsequent cardiomegaly. Furthermore, the existence of 
myocardial dysfunction can trigger episodes of acute 
congestive heart failure, with subsequent pulmonary edema as 
an additional sign of cardiac injury. 34 The CT scans of the heart 
injury can detect similar observations seen on chest 
radiography with more precision, such as the detection of 
hemopericardium and pulmonary edema. 14 The CT can 
further uncover other injuries along the course between the 
sternum and spine, representing the predominant mechanism 
of cardiac injury. The extravasation of intravenous contrast 
into the pericardial space or mediastinum can be detected in 
cases of cardiac injury with chamber perforation. An additional 
feature of cardiac injury on CT scans is a reduced attenuation 
of the affected myocardium after contrast administration. 35 

Regarding lung trauma with blunt thoracic trauma, two distinct 
forms of parenchymal injury in the lungs include pulmonary 

contusion and pulmonary laceration. From a pathological point 
of view, the key distinguishing factor between these entities 
lies in the absence (contusion) or presence (laceration) of 
alveolar disruption. 36 Lung contusions on radiography are seen 
as distinct regions of airspace opacification, as opposed to a 
more hazy ground-glass appearance. These markings typically 
become apparent around 6 hours post-injury and tend to 
dissipate within a span of 5 to 7 days. The temporal 
progression of these indications can differentiate contusion 
from non-traumatic pulmonary ailments such as aspiration or 
pneumonia. In this regard, chest radiography plays a 
particularly valuable role in charting the progression of these 
indicators, as it is frequently administered at regular intervals. 
37 The CT scans could potentially detect lung contusions in 
their earlier stages. The observations show uneven airspace 
consolidation, which is not limited to specific segments, and 
the potential for subpleural regions to remain unaffected. In 
cases of milder contusions, the presentation could involve 
distinct regions of ground-glass appearance. 14 In radiographic 
examinations, lung lacerations are most frequently observed 
as areas of airspace opacification when the cavity becomes 
filled with blood. In some instances, when a traumatic 
pneumatocele forms, a confined collection of air can be 
identified on chest radiography. 37 In rare cases, the laceration 
might resemble a pulmonary nodule. In the context of 
computed tomography, the differentiation of the cavity into 
being air-filled, blood-filled, or a combination of both is a 
common observation. An air-fluid level within the cavity of a 
traumatic hemopneumatocele is the most prevalent 
characteristic indicative of a pulmonary laceration. 38

 

 
 

Fig 3: Heart and Lungs 
 
4. CONCLUSION 
 
Within the medical literature, it's widely acknowledged that 
thoracic injuries are frequently encountered in individuals 
arriving at the hospital due to blunt trauma incidents. Both 
chest radiography and CT imaging provide essential insights to 
guide clinical decision-making. The precise ability to distinguish 
between typical and atypical indications of damage across both 
superficial and deeper anatomical structures holds 
considerable importance during the initial assessment of such 
cases. A systematic approach, exemplified through the 
proposed "outside-in" sequence, offers a proficient strategy to 

evaluate all potential injuries comprehensively. This approach 
streamlines the evaluation process, ultimately empowering the 
medical team to promptly and effectively identify and manage 
these injuries. 
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