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Background: Sternal fractures are relatively uncommon injuries 
following blunt chest trauma; however, they may be associated 
with significant intrathoracic complications. 

Methods: We present a case series of three patients with sternal 
fractures resulting from blunt chest trauma. Clinical features, 
computed tomography (CT) findings, and management strategies 
were evaluated. 

Results: CT imaging identified fracture patterns and associated 
complications, including retrosternal hematoma and 
haemothorax. One patient required surgical intervention due to 
hemodynamic instability, while the other two were managed 
conservatively with favourable outcomes. 

Conclusion: CT is the imaging modality of choice for diagnosing 
sternal fractures and associated thoracic injuries. Early 
identification facilitates appropriate management and improves 
clinical outcomes. 

Introduction 

Sternal fractures represent a relatively small proportion of blunt 
thoracic injuries, with a reported incidence ranging from 3% 
to 8%. These injuries are most frequently associated with high-
energy mechanisms, such as road traffic collisions and direct 
anterior chest trauma. Although isolated sternal fractures are 
generally associated with a favourable prognosis, their presence 
raises concern for concomitant intrathoracic injuries, including 
myocardial contusion, pulmonary contusion, and mediastinal 
hematoma. 

Historically, lateral chest radiography was employed for diagnosis; 
however, its sensitivity is limited, particularly for nondisplaced 
fractures. Multidetector computed tomography (CT) has emerged 
as the preferred imaging modality due to its superior diagnostic 
accuracy and ability to detect associated thoracic injuries. 

This case series aims to highlight the clinical presentation, 
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radiological features, and management strategies of 
sternal fractures diagnosed using CT imaging in the 
emergency setting. 

Methods 

This is a retrospective case series that includes three 
patients who presented to the emergency department 
with blunt chest trauma. All patients underwent CT 
imaging of the chest as part of their trauma evaluation. 
Clinical presentation, imaging findings, management 
approaches, and outcomes were reviewed. 

Case 1 

A 63-year-old male presented to the emergency 
department following a high-impact road traffic 
collision involving a four-wheeler. He reported severe 
anterior chest pain, rated 9/10 on the Numeric Rating 
Scale (NRS). 

On initial assessment, the patient was hemodynamically 
unstable, with a blood pressure of 86/54 mmHg, a 
heart rate of 118 beats/min, a arespiratory rate of 26 
breaths/min, and an oxygen saturation of 90% on room 
air. Physical examination revealed marked tenderness 
over the anterior chest wall and decreased breath 
sounds over the right hemithorax, without visible chest 
wall deformity. Electrocardiography (ECG) 
demonstrated sinus tachycardia without ischemic 
changes. Serum troponin levels were mildly elevated, 
suggestive of possible myocardial contusion. 

Computed tomography (CT) of the chest demonstrated a 
sternal fracture associated with a large retrosternal 
hematoma measuring approximately 3.7 × 10.7 × 14.6 
cm, along with a right-sided haemothorax (Figures 1 

 

 

Figure 1: Axial contrast-enhanced CT image of the chest demonstrating a fracture 
of the manubrium sterni, characterized by cortical irregularity and surrounding 
soft tissue edema, consistent with acute traumatic injury 

 

 
 

Figure 2: Axial CT image demonstrating a displaced fracture of the sternal body,  
characterized by cortical discontinuity and an associated hyperdense retrosternal 

collection, consistent with a hematoma. 

 

and 2). The patient underwent emergency intercostal 
drain placement, followed by surgical intervention, 
including evacuation of the retrosternal hematoma via 
sternotomy. Postoperatively, pain improved to 3/10 
on the NRS, and the patient gradually recovered 
functionally, achieving independent ambulation at 
discharge. 

Case 2 

A 49-year-old male presented to the emergency 
department following a road traffic collision involving 
a car and a truck. He reported an acute onset of central 
chest pain, rated 6/10 on the NRS, immediately after 
the impact. 

On initial assessment, the patient was hemodynamically 
stable, with a blood pressure of 120/70 mmHg, heart 
rate of 88 beats/min, respiratory rate of 18 breaths/min, 
and oxygen saturation of 98% on room air. Physical 
examination revealed localized tenderness over the 
sternum without swelling, deformity, or evidence of 
respiratory compromise. ECG showed a normal sinus 
rhythm. Serum troponin levels were within normal 
limits. 

 

Figure 3: Axial CT image demonstrating a linear, undisplaced fracture of the sternal 
body, evident as a cortical discontinuity without displacement or associated 
intrathoracic injury. 



 
 

 
 

Figure 4: Sagittal reconstructed CT image demonstrating a displaced sternal 
fracture with posterior displacement of fracture fragments, clearly delineating 
fracture morphology. 

 
 

CT imaging of the chest demonstrated a linear, 
undisplaced fracture of the sternal body, with no 
associated intrathoracic injury (Figures 3 and 4). 
The patient was managed conservatively with 
adequate analgesia and close clinical observation. Pain 
improved to 2/10 on NRS prior to discharge. He was 
able to perform activities of daily living without 
limitation and was discharged with outpatient follow-
up. 

Case 3 

A 50-year-old male presented to the emergency 
department following a motorcycle accident in which 
he sustained blunt anterior chest trauma from the 
handlebars. He reported localized chest pain rated 
7/10 on the NRS. 

On initial evaluation, the patient was hemodynamically 
stable with normal vital parameters. Physical 
examination revealed tenderness over the upper 
sternum, without deformity or signs of respiratory 
distress. ECG demonstrated a normal sinus rhythm, 
and serum troponin levels were within normal range. 

 

Figure 5: Axial CT image showing a fracture of the manubrium sterni, with adjacent 
soft tissue swelling and a small retrosternal hematoma. 

 

Variable Case 1 Case 2 Case 3 

Age/Sex 63/M 49/M 50/M 

Mechanism of injury High-impact RTA (car 
collision) 

RTA (car vs truck) Motorcycle accident 

Hemodynamic status Unstable Stable Stable 

Pain score (NRS) 9/10 3/10 6/10 2/10 7/10 2–3/10 

ECG findings Sinus tachycardia Normal Normal 

Troponin levels Mildly elevated Normal Normal 

 
CT findings 

Sternal fracture + large 
retrosternal hematoma + 
haemothorax 

Undisplaced sternal body 
fracture 

Manubrial fracture + small 
hematoma 

Associated injuries 
Haemothorax, mediastinal 
hematoma 

None 
Minimal (small retrosternal 
hematoma) 

Management 
Surgical (sternotomy + 
drainage) 

Conservative Conservative 

Outcome 
Stabilized, ambulatory at 
discharge 

Full recovery Full recovery 

Functional status at 
discharge 

Independent ambulation 
Normal activities of daily 
living (ADLs) 

Normal ADLs 



 

CT imaging of the chest demonstrated a fracture 
involving the manubrium sterni, with an associated 
small retrosternal hematoma (Figure 5). The patient 
was managed conservatively with analgesia and 
observation. Pain improved to 2–3/10 on NRS, and he 
regained full functional capacity, including normal 
respiratory effort and mobility, prior to discharge. 

Discussion 

Sternal fractures are relatively uncommon injuries, 
accounting for approximately 3–8% of blunt thoracic 
trauma cases, and are most frequently associated with 
high-energy mechanisms such as road traffic 
collisions.¹The increasing use of seat belts and airbags 
has led to a shift in injury patterns, with a relative rise 
in anterior chest wall injuries, including sternal 
fractures.² These injuries typically result from direct 
anterior chest impact or rapid deceleration forces 
causing flexion-compression of the thoracic cage.³ 

Clinically, patients with sternal fractures most 
commonly present with localized anterior chest pain 
and tenderness, often exacerbated by respiration or 
movement⁴. While isolated fractures generally have a 
favourable prognosis, their presence necessitates 
careful evaluation for associated injuries, particularly 
cardiac contusion, pulmonary contusion, and 
mediastinal hematoma.5 Current evidence supports 
the use of electrocardiography and cardiac biomarkers 
in patients with suspected myocardial injury, as early 
detection is critical for preventing adverse outcomes.6 

The presence of elevated troponin levels in the first 
patient further highlights the importance of screening 
for blunt cardiac injury, as recommended in 
established trauma guidelines.6 

Imaging plays a central role in diagnosis. Although 
lateral chest radiography was historically used, it 
has limited sensitivity, particularly for nondisplaced 
fractures.7 Multidetector computed tomography (CT) 
has emerged as the gold standard imaging modality 
due to its superior sensitivity and ability to detect 
associated thoracic injuries.8 CT imaging was essential 
in all cases in this series for accurately identifying 
fracture characteristics and associated injuries, 
reinforcing its established role in the evaluation of 
blunt chest trauma.8 The ability to detect clinically 
significant findings, such as retrosternal hematoma, 
directly influenced management decisions in our 
series. 

Recent advances, including three-dimensional CT 
reconstruction, have further enhanced the assessment 
of fracture morphology and displacement, aiding both 
diagnosis and surgical planning.9 

A key associated finding is retrosternal hematoma, 
which may result from bleeding at the fracture site 

or injury to adjacent mediastinal structures.¹⁰ While 
small hematomas are typically self-limiting, larger 
collections can lead to mediastinal compression and 
hemodynamic instability, necessitating urgent 
intervention.¹¹ 

In our series, one patient required surgical evacuation 
of a large retrosternal hematoma, highlighting the 
importance of early recognition and timely 
management. This observation is supported by prior 
studies demonstrating that associated mediastinal 
injuries, particularly large hematomas or 
haemothorax, are key indicators for operative 
management.¹¹ 

Management strategies for sternal fractures depend 
on fracture characteristics and associated injuries. 
Most isolated, nondisplaced fractures can be managed 
conservatively with adequate analgesia, respiratory 
support, and observation.¹² The cases presented in 
this series illustrate the spectrum of clinical 
presentations and management strategies for sternal 
fractures. While most patients can be managed 
conservatively, the presence of associated 
complications such as retrosternal hematoma or 
haemothorax may necessitate surgical intervention. 
These findings reinforce the pivotal role of CT imaging 
in guiding diagnosis and management decisions in the 
emergency setting. 

The findings from this case series are consistent with 
existing literature regarding the clinical spectrum and 
management of sternal fractures. Two of the three 
patients in our series were hemodynamically stable 
with isolated, nondisplaced fractures and were 
successfully managed conservatively. This aligns with 
current evidence indicating that the majority of 
isolated sternal fractures can be treated non-
operatively with adequate analgesia and observation.¹² 

Pain scores improved significantly across all cases 
with appropriate management, emphasizing the role 
of effective analgesia in preventing respiratory 
complications such as hypoventilation and atelectasis. 
This is consistent with evidence underscoring pain 
control as a cornerstone of conservative treatment 
strategies.¹² Surgical fixation is increasingly being 
utilized in selected cases, particularly in patients with 
displaced or unstable fractures, persistent pain, or 
respiratory compromise.¹³ 

Recent studies have demonstrated improved outcomes 
with surgical fixation using titanium plating systems, 
including enhanced chest wall stability, reduced pain, 
and shorter hospital stays.¹⁴ Furthermore, early 
operative intervention in appropriately selected 
patients may improve pulmonary function and reduce 
complications.15 



 

A multidisciplinary approach is essential for optimal 
management, particularly in polytrauma patients. 
Collaboration among emergency physicians, trauma 
surgeons, radiologists, and cardiothoracic specialists 
facilitates early diagnosis and comprehensive care.16 

Standardized trauma protocols incorporating CT 
imaging and cardiac evaluation have been shown to 
improve detection of associated injuries and reduce 
morbidity. 

Conclusion 

Sternal fractures, although uncommon, are clinically 
significant injuries that require thorough evaluation 
for associated complications. CT imaging plays a 
central role in diagnosis and management planning. 
While most cases can be managed conservatively, 
early identification of complications, such as 
retrosternal hematoma, is critical to facilitate timely 
intervention and improve patient outcomes. 
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