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Abstract  
Background: Chest trauma remains a leading cause of morbidity and mortality worldwide, particularly in polytrauma patients. 

The thorax contains vital organs, and injury can rapidly compromise respiratory and cardiovascular function, making prompt 

diagnosis and coordinated management essential. 

Aim: This article aims to provide a comprehensive overview of chest trauma, focusing on anatomy, etiology, pathophysiology, 

clinical evaluation, imaging modalities, and evidence-based management strategies to improve patient outcomes. 

Methods: A narrative, multidisciplinary review was conducted, integrating current principles of trauma care, Advanced Trauma 

Life Support (ATLS) protocols, radiologic assessment, and surgical and non-surgical management approaches for blunt and 

penetrating thoracic injuries. 

Results: Chest trauma most commonly results from blunt mechanisms such as motor vehicle collisions and falls, with 

pneumothorax, hemothorax, pulmonary contusion, and cardiac injury being frequent complications. Early use of chest 

radiography, eFAST, and computed tomography enhances diagnostic accuracy. Most injuries can be managed nonoperatively 

with careful monitoring, pain control, respiratory support, and timely intervention when indicated. Surgical management is 

reserved for specific life-threatening conditions or refractory cases. 

Conclusion: Effective chest trauma management requires rapid assessment, accurate imaging, vigilant monitoring, and a 

multidisciplinary approach. Early recognition and timely intervention significantly reduce preventable morbidity and mortality. 

Keywords: Chest trauma, pneumothorax, hemothorax, thoracic injury, ATLS, trauma imaging. 
_____________________________________________________________________________________________________________________________________________________________________  

Introduction 

Chest trauma represents a critical challenge 

in both emergency medicine and trauma care, 

encompassing a spectrum of injuries that range from 

minor rib fractures to life-threatening damage to 

thoracic organs. The etiology of chest trauma is varied 

and includes road traffic collisions, falls from height, 

assaults, and other high-energy mechanisms. 

Epidemiological studies highlight the prevalence and 

severity of these injuries, noting that chest trauma is 

the second most frequent cause of unintentional 

traumatic injury and the third leading cause of death in 

polytrauma patients, following head and abdominal 

injuries [1]. Mortality rates for severe thoracic trauma 

remain high, with some studies reporting figures up to 

60% [2]. In cases of polytrauma, approximately 25% 

of deaths are attributable to thoracic injury alone [3]. 

These statistics underscore the clinical significance of 

chest trauma, emphasizing the necessity for rapid 

recognition, thorough assessment, and timely 

intervention to prevent morbidity and mortality. 

Effective management of chest trauma requires a 

detailed understanding of the anatomy of the 

midthoracic region. The thoracic cage, consisting of 

the sternum, ribs, and thoracic vertebrae, provides 

essential structural support while protecting vital 
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organs within the thoracic cavity. The mediastinum 

serves as the central compartment of the thorax and 

contains critical structures such as the heart, great 

vessels, trachea, esophagus, and lymph nodes. The 

lungs, located within the pleural cavities, are the 

primary organs of respiration, facilitating gas 

exchange, oxygenation of blood, and elimination of 

carbon dioxide. The heart, positioned centrally within 

the mediastinum, functions as the pump of systemic 

and pulmonary circulation, receiving deoxygenated 

blood and distributing oxygenated blood to tissues 

throughout the body [1][2]. 

The great vessels, including the aorta, 

pulmonary artery, superior and inferior vena cavae, 

and pulmonary veins, play essential roles in systemic 

and pulmonary circulation. The trachea and bronchial 

tree conduct air from the larynx to the alveoli, where 

gas exchange occurs. The diaphragm, a dome-shaped 

muscle separating the thoracic and abdominal cavities, 

contributes to respiration through coordinated 

contraction and relaxation. Adjacent to the trachea, the 

esophagus conveys ingested food and liquids from the 

mouth to the stomach via peristalsis. The pleural 

space, a potential space between the visceral and 

parietal pleurae, contains a small amount of 

lubricating fluid, allowing smooth lung motion during 

respiration. The visceral pleura adheres to the lungs’ 

surface, while the parietal pleura lines the thoracic 

cavity and contributes to maintaining negative 

intrapleural pressure, which is critical for effective 

ventilation. Intercostal nerves provide both sensory 

innervation to the thoracic wall and motor innervation 

to the intercostal muscles, while the phrenic nerves, 

originating from C3–C5, innervate the diaphragm. The 

vagus nerve supplies multiple thoracic structures, 

including the heart, lungs, and esophagus, regulating 

cardiac function, respiration, and digestion. 

Autonomic innervation is further provided by the 

sympathetic chain and splanchnic nerves, which 

influence thoracic and abdominal organs. The 

recurrent laryngeal nerve, a branch of the vagus, 

provides motor function to the laryngeal muscles and 

sensory input to the laryngeal mucosa, which is 

essential for airway protection and vocalization. The 

thoracic lymphatic system ensures efficient drainage 

and immune surveillance. Superficial and deep 

lymphatic plexuses in the lungs drain into 

bronchopulmonary nodes, then into tracheobronchial 

and mediastinal nodes. The thoracic duct returns 

lymph from the majority of the body into the left 

subclavian and internal jugular junction, while the 

right lymphatic duct drains lymph from the right upper 

thorax and extremity. Intercostal nodes drain the 

thoracic wall and parietal pleura, and breast lymphatic 

drainage primarily involves axillary and parasternal 

nodes, with approximately 75% directed to axillary 

lymph nodes. Understanding this complex anatomy is 

crucial in evaluating and managing chest trauma. 

Injury to any thoracic structure can compromise 

respiratory, circulatory, or neurological function 

rapidly. Accurate anatomical knowledge supports 

rapid diagnosis, guides imaging and intervention, and 

informs surgical or supportive treatment plans. Prompt 

and systematic assessment of the thoracic cage, 

mediastinum, lungs, heart, pleural spaces, and 

associated neurovascular and lymphatic structures is 

fundamental to reducing morbidity and improving 

patient survival following chest trauma [1][2]. 

Etiology 

Chest trauma arises from a variety of 

mechanisms, broadly classified into blunt and 

penetrating injuries, each with distinct 

pathophysiological consequences. Blunt trauma is the 

most common cause of thoracic injury and can be life-

threatening, often resulting from high-energy events 

that generate deceleration, compression, or crushing 

forces. Understanding the mechanism of injury is 

essential for guiding initial patient assessment, 

including primary and secondary surveys, determining 

imaging priorities, and deciding when to involve 

surgical teams [4][5]. Motor vehicle collisions 

(MVCs) remain the leading cause of blunt chest 

trauma and are frequently associated with severe 

cardiovascular injuries, including acute traumatic 

aortic injury and myocardial contusions. Cardiac 

trauma in MVCs typically occurs through crushing or 

rapid deceleration, while penetrating injuries, such as 

gunshot or stab wounds, may produce open 

pneumothoraces or direct cardiac damage. Blast 

injuries represent another important etiology of chest 

trauma, increasingly recognized in civilian and 

military contexts due to rising terrorist activity. Blast 

trauma occurs through five distinct mechanisms, each 

contributing to varying clinical presentations. Primary 

blast injury results from the overpressure of the blast 

wave, causing barotrauma in gas-filled organs such as 

the lungs, gastrointestinal tract, and middle ear. 

Clinical manifestations include pulmonary 

barotrauma, tympanic membrane rupture, and 

gastrointestinal hemorrhage or perforation. 

Recognition of one primary blast effect often prompts 

investigation for associated injuries. Secondary blast 

injury is caused by shrapnel or debris propelled by the 

explosion, leading to penetrating or blunt injuries, 

including lacerations and fractures. Tertiary blast 

injury occurs when the individual is thrown against 

objects or the ground, producing blunt trauma, 

fractures, traumatic amputations, and sometimes 

traumatic brain injury. Quaternary injuries result from 

explosion-related factors such as burns, inhalation of 

toxic gases, and crush injuries from structural collapse. 

Finally, quinary injuries involve systemic effects from 

exposure to chemical, radiologic, or biological 

contaminants, often leading to severe inflammatory 

responses, multi-organ dysfunction, or infections. The 

interplay of these mechanisms often results in a 

spectrum of clinical outcomes. While primary, 

secondary, and tertiary blast injuries cause direct 

tissue damage, quaternary and quinary injuries are 

more likely to trigger systemic complications, 
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including massive cytokine release that may 

precipitate acute respiratory distress syndrome 

(ARDS). Some patients may present minimal or no 

external trauma, with internal thoracic injuries 

detectable only through imaging, though external 

signs are commonly observed. Management is guided 

by clinical presentation rather than imaging alone. 

Surgical intervention is reserved for specific 

indications, often using nonanatomic resections when 

necessary. In blast lung injuries, care emphasizes 

intensive monitoring and lung-protective ventilatory 

strategies to manage ARDS, with treatment tailored to 

stabilize cardiopulmonary function and prevent 

secondary complications. Survivors who reach 

medical facilities often experience morbidity from 

systemic effects rather than direct thoracic injury, 

highlighting the importance of comprehensive critical 

care in severe chest trauma [4][5]. 

Epidemiology 

Chest trauma is among the most frequently 

encountered injuries in both pediatric and adult 

populations, with significant implications for 

morbidity and mortality. Data from the 2016 Pediatric 

Report of the National Trauma Data Bank indicate that 

thoracic injuries have the highest fatality rate by body 

region among pediatric patients. Motor vehicle 

collisions (MVCs) remain the leading cause of fatal 

chest trauma across all age groups, accounting for the 

majority of severe blunt thoracic injuries. In children, 

pulmonary contusions are observed more frequently 

than rib fractures due to the relative flexibility of the 

thoracic cage, which transmits force to internal organs 

rather than causing bony injury [6]. Pneumothorax 

occurs in approximately 30% of patients presenting 

with chest trauma, underscoring its prevalence as a 

complication requiring prompt recognition and 

intervention. Epidemiological data also highlight the 

potential for preventable mortality in chest trauma. 

Recent studies suggest that up to 36% of trauma-

related deaths in the United States may be preventable, 

with thoracic injuries contributing to 41% of these 

cases. Among thoracic trauma deaths, blunt 

mechanisms account for 80% to 92%, reflecting the 

predominance of MVCs, falls, and other high-energy 

blunt forces in severe thoracic injury [7]. Delayed 

diagnosis, inadequate management, and medical errors 

are primary contributors to these preventable 

outcomes, emphasizing the need for rapid assessment, 

appropriate imaging, and timely intervention. Age is a 

significant factor influencing outcomes. Older adults 

exhibit higher mortality rates than younger individuals 

with comparable injuries. Even a single rib fracture in 

an elderly patient doubles the risk of death relative to 

a younger patient with the same injury. Each 

additional rib fracture increases mortality risk by 

approximately 19% and raises the likelihood of 

developing pneumonia by 27%, highlighting the 

cumulative impact of rib fractures on clinical 

outcomes. Pediatric patients are particularly 

vulnerable to hypoxia due to limited cardiopulmonary 

reserve, making early recognition and supportive care 

critical. Overall, chest trauma remains a leading cause 

of preventable death, with epidemiological patterns 

shaped by age, mechanism of injury, and the 

timeliness and quality of medical care [6][7]. 

Pathophysiology 

Chest trauma can result from either blunt or 

penetrating mechanisms, each imparting energy to the 

thoracic structures in distinct ways. Blunt trauma 

transmits kinetic energy to the chest at the site of 

impact, causing direct damage to the chest wall, lungs, 

heart, and more distant structures. The energy transfer 

can also produce indirect injuries through 

compression, deceleration, or shearing forces, 

affecting organs that are not in direct contact with the 

site of impact. Penetrating trauma, in contrast, delivers 

kinetic energy along the trajectory of the object, with 

tissue disruption proportional to the square of the 

projectile's velocity. This mechanism primarily injures 

structures directly along the path of penetration but 

may also generate cavitation or secondary tissue 

damage in surrounding areas. Both blunt and 

penetrating injuries can compromise chest wall 

integrity, respiratory musculature, and pulmonary gas 

exchange, ultimately impairing ventilation and 

oxygenation. Pneumothorax is a common 

complication of thoracic trauma, occurring when air 

accumulates within the pleural space due to a breach 

in either the visceral or parietal pleura. This disrupts 

negative intrapleural pressure, causing partial or 

complete lung collapse. Clinical manifestations 

include dyspnea, pleuritic chest pain, and reduced 

breath sounds on the affected side. Tension 

pneumothorax arises when a one-way valve effect 

allows air to enter the pleural space but prevents 

egress, progressively increasing intrathoracic 

pressure, shifting mediastinal structures, and 

potentially precipitating cardiovascular collapse. Open 

pneumothorax occurs when external communication 

allows air movement between the pleural cavity and 

the environment, further destabilizing intrathoracic 

pressures. 

Hemothorax involves accumulation of blood 

within the pleural cavity, typically resulting from 

trauma-induced vascular injury. Rib fractures, 

penetrating wounds, or damage to intercostal vessels, 

pulmonary vasculature, or internal mammary arteries 

can lead to significant hemorrhage. Clinical signs 

include dullness to percussion, diminished breath 

sounds, and varying degrees of respiratory 

compromise. Untreated hemothorax can result in 

hypovolemic shock, infection, empyema, or 

fibrothorax, where fibrotic changes restrict lung 

expansion and impair pulmonary function. Prompt 

drainage and supportive care are critical to prevent 

these complications [6][7]. Chylothorax is 

characterized by lymphatic fluid accumulation in the 

pleural space, commonly due to thoracic duct 
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disruption from trauma, surgery, malignancy, or 

congenital anomalies. Chyle leakage results in 

respiratory compromise, nutritional depletion, and 

immunosuppression from lymphocyte and 

immunoglobulin loss. Management may involve 

dietary modifications, thoracic drainage, or surgical 

repair in persistent cases. Pediatric Considerations 

highlight the unique pathophysiology in children. The 

pliable chest wall allows greater energy transmission 

to internal organs, and the mediastinum is more 

mobile, enabling temporary compensation for injuries. 

Cardiac output in young patients is relatively fixed, 

allowing maintenance of blood pressure until 

compensatory mechanisms are exhausted, at which 

point hypotension develops. Lower functional residual 

capacity and higher oxygen consumption increase the 

risk of hypoxia, making early detection and 

intervention critical in pediatric thoracic trauma. 

Overall, chest trauma pathophysiology involves 

complex interactions between mechanical forces, 

thoracic structures, and systemic responses, with 

outcomes heavily dependent on injury severity, patient 

age, and timely intervention [6][7]. 

History and Physical 

Individuals presenting with chest trauma may 

exhibit a wide range of clinical findings, from severe 

life-threatening signs such as apnea, 

unresponsiveness, or absent cardiac tone to subtle 

indicators including minor skin discoloration. The 

initial assessment follows the Advanced Trauma Life 

Support (ATLS) protocol, beginning with a rapid 

primary survey that evaluates airway, breathing, 

circulation, disability, and exposure. This process 

allows for immediate resuscitation and simultaneous 

management of critical injuries, including hemorrhage 

control. Once the patient is stabilized, a 

comprehensive secondary survey can be performed to 

identify additional injuries and guide further 

management [8]. Patients who are conscious at 

presentation may report symptoms such as chest pain, 

dyspnea, hemoptysis, palpitations, or a sensation of 

chest tightness. Associated manifestations, including 

dizziness, nausea, and diaphoresis, may indicate 

internal bleeding, cardiac injury, or hemodynamic 

compromise. In polytrauma cases, complaints may 

extend to other regions, such as flank or abdominal 

pain in patients with concurrent abdominal injury. 

Esophageal injuries may present with odynophagia, 

dysphagia, hematemesis, or chest and back pain. Loss 

of consciousness can reflect severe hemorrhage, 

hypoxia, or concomitant traumatic brain injury. 

Obtaining a detailed history of the trauma mechanism 

is essential. Common causes of chest trauma include 

motor vehicle collisions (MVCs), falls, assaults, and 

penetrating injuries. Features such as the direction of 

force, extent of vehicle damage, airbag deployment, 

prolonged extrication, or intrusion into passenger 

space are critical risk factors for significant injury. The 

patient’s past medical history, including 

cardiovascular disease, coagulopathies, diabetes, 

chronic lung disease, immunosuppression, or renal 

impairment, informs potential management strategies. 

Social history, including tobacco, alcohol, drug use, 

and occupational or recreational exposures, provides 

additional context for injury assessment and 

perioperative risk. A structured review of systems 

facilitates detection of injuries that may not be 

immediately apparent. 

Physical Examination 

Physical examination aims to identify life-

threatening conditions early. Key findings warranting 

immediate intervention include airway obstruction, 

tension pneumothorax, cardiac tamponade, massive 

hemothorax, and flail chest. Following stabilization 

and initial imaging, a secondary survey may reveal rib 

fractures, small hemothoraces or pneumothoraces, 

pulmonary contusions, or chest wall contusions. 

Hidden injuries, including tracheobronchial 

disruption, aortic injury, myocardial contusion, 

diaphragmatic rupture, or esophageal perforation, 

require a high index of suspicion. Patients may present 

with signs of hemodynamic compromise such as 

tachycardia, hypotension, tachypnea, hypoxemia, or 

arrhythmias. Rapid blood loss or myocardial injury 

can precipitate shock. Examination should include 

inspection for bruising, abrasions (e.g., seat belt sign), 

penetrating wounds, and chest wall deformity. 

Auscultation may reveal diminished breath sounds 

suggestive of hemothorax or pneumothorax, while 

percussion helps differentiate between fluid and air in 

the pleural space. Crepitus or point tenderness on 

palpation can indicate pneumothorax or 

pneumomediastinum. Tension pneumothorax is a 

clinical diagnosis characterized by respiratory distress, 

hypoxia, absent or decreased breath sounds, tracheal 

deviation away from the affected side, and distended 

neck veins unless hypovolemia is present. Pulmonary 

contusions should be suspected in patients with chest 

wall trauma and hypoxia, with severity correlating 

with the extent of contusion. A thorough vascular 

examination, including bilateral pulses and upper 

extremity blood pressures, is essential. For patients 

who regain consciousness after stabilization, a 

complete neurological assessment is warranted to 

identify any concurrent brain injury [9][10]. 

Evaluation 

The evaluation of chest trauma requires a 

systematic approach integrating imaging, laboratory 

testing, and physiologic monitoring to rapidly identify 

injuries, guide management, and optimize outcomes. 

Clinicians must tailor diagnostic studies based on the 

mechanism of injury, hemodynamic stability, and the 

patient’s clinical presentation. Early identification of 

life-threatening conditions remains a priority, with 

subsequent evaluation focusing on associated injuries 

that may influence management decisions. 
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Fig. 1: X-Ray, Blunt Chest Trauma.  

Chest Radiography 

Portable chest radiographs are routinely 

obtained during initial trauma assessment. While they 

provide rapid information regarding pneumothorax, 

hemothorax, and rib fractures, some injuries may be 

missed, particularly in supine patients. Tension 

pneumothorax, a critical emergency, is primarily a 

clinical diagnosis requiring immediate 

decompression; radiographic confirmation should not 

delay intervention. Physical signs such as tracheal 

deviation and jugular venous distension have limited 

sensitivity. Point-of-care ultrasonography has proven 

to be highly sensitive for detecting pneumothorax in 

trauma patients [11]. Radiographic evaluation may 

identify mediastinal widening, loss of the aortic knob, 

or left mainstem bronchus deviation, suggestive of 

aortic injury. A widened mediastinum exceeding 25% 

of chest width serves as a useful threshold for further 

evaluation [12][13][14]. The NEXUS chest decision 

tool offers a validated method to determine which 

patients may safely forego CT imaging. It incorporates 

seven clinical criteria: age ≥60 years, high-risk 

deceleration injury, chest pain, intoxication, altered 

mental status, distracting injury, and chest wall 

tenderness. Patients who are well-appearing and meet 

these criteria may only require a chest X-ray; unstable 

patients or those with significant trauma benefit from 

CT imaging [15][16][17][18]. 

Focused Assessment with Sonography in Trauma 

The extended FAST (eFAST) examination 

enhances traditional FAST by including thoracic 

views for pneumothorax and hemothorax assessment. 

Ultrasound is particularly sensitive for detecting 

pneumothorax, with absence of lung sliding and the 

"barcode" sign on M-mode demonstrating near-

pathognomonic specificity. Hemothorax may be 

identified as an anechoic collection superior to the 

diaphragm in the upper quadrant views. eFAST allows 

rapid bedside assessment during the primary survey, 

especially in unstable patients, and aids in guiding 

emergent intervention [19][20][21][22][23][24]. 

Computed Tomography 

CT imaging offers superior sensitivity and 

specificity for evaluating midthoracic structures. 

Chest CT is essential in hemodynamically stable 

patients for detecting pulmonary contusions, 

pericardial effusions, and mediastinal injuries. CT 

angiography is the modality of choice for suspected 

traumatic aortic injury, allowing visualization of 

intimal flaps, pseudoaneurysms, and abnormal aortic 

contours. Aortic injuries are commonly located at the 

isthmus, distal to the left subclavian artery. 

Classification ranges from Grade I intimal disruption 

to Grade IV complete rupture. CT imaging also 

identifies occult injuries missed on X-ray, enabling 

timely surgical or interventional planning. Laboratory 

studies support the evaluation of physiologic 

compromise and potential complications. A complete 

blood count identifies anemia or leukocytosis, 

coagulation studies detect clotting abnormalities, and 

blood typing facilitates transfusion planning. Arterial 

blood gas analysis assesses oxygenation and acid-base 

status, while cardiac biomarkers help detect 

myocardial injury. Blood glucose monitoring is 

important in patients with altered mental status or 

diabetes [25]. ECG evaluation is indicated for 

potential cardiac involvement, revealing conduction 

abnormalities, arrhythmias, or myocardial ischemia. 

Although ECG abnormalities may suggest myocardial 

contusion, a normal ECG does not exclude cardiac 

injury. ECG, when combined with biomarkers and 

imaging, contributes to comprehensive cardiac 

assessment [26]. Adjunctive modalities, including 

bronchoscopy and esophagoscopy, are employed to 

evaluate tracheobronchial and esophageal injuries, 

particularly in penetrating trauma or when the 

mechanism raises suspicion. CT followed by an 

esophagogram is recommended for suspected 

esophageal injury. Certain thoracic injuries, such as 

traumatic diaphragmatic tears, tracheobronchial 

disruption, and aortic injury, may be subtle and require 

a high degree of clinical suspicion and adjunct imaging 

for detection [27][28]. The evaluation of chest trauma 

is a dynamic process. Clinicians must integrate 

imaging findings, laboratory data, and physiologic 

assessment with clinical examination to ensure timely 

intervention, guide surgical or nonoperative 

management, and minimize morbidity and mortality. 
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Fig. 2: Blunt Chest Trauma. 

Treatment and Management of Chest Trauma 

The management of chest trauma begins 

immediately after the primary survey, following the 

principles of Advanced Trauma Life Support (ATLS), 

with stabilization of airway, breathing, and circulation 

as the foremost priorities [29]. Life-threatening 

injuries, such as large pneumothoraces, hemothoraces, 

and cardiac tamponade, require rapid intervention. For 

patients presenting with pneumothorax, supplemental 

100% oxygen via a nonrebreather mask should be 

initiated. In cases of suspected tension pneumothorax, 

needle decompression should be performed without 

delay, followed by definitive chest tube thoracostomy 

(CTT). In hemothorax, timely and adequate drainage 

is critical to prevent complications such as retained 

hemothorax, which can evolve into empyema or 

fibrothorax. Retained hemothorax may require video-

assisted thoracoscopic surgery (VATS) for evacuation 

[30]. Most thoracic trauma cases are managed 

nonoperatively; however, surgical intervention should 

not be delayed when indicated. Indications for 

operative exploration include initial chest tube output 

exceeding 1000–1500 mL, ongoing hemorrhage of 

approximately 200 mL per hour for 2–4 hours, or 

persistent hypotension despite resuscitation with fluids 

or blood products. Occult pneumothoraces in 

asymptomatic, stable patients may not require chest 

tube placement, as progression to tension physiology 

is rare [31]. 

Admission and Monitoring 

Patients with three or more rib fractures, flail 

segments, pulmonary contusions, 

hemopneumothorax, hypoxia, or preexisting 

pulmonary disease require hospitalization and close 

monitoring in an advanced care setting. Admission 

criteria emphasize both injury severity and patient 

comorbidities, with frequent assessment of respiratory 

status and hemodynamics to detect deterioration. 

Effective pain management is integral to preventing 

respiratory complications. Pain-induced splinting 

reduces chest wall movement, impairing ventilation 

and increasing the risk of pneumonia [32][33]. Acute 

analgesia may involve short-acting intravenous 

narcotics, intrapleural nerve blocks, epidural 

analgesia, or transdermal patches. Persistent chest wall 

pain without confirmed fractures may also warrant 

nonnarcotic adjuncts to facilitate deep breathing, 

coughing, and physical therapy participation. Routine 

prophylactic antibiotics for chest tube insertion in 

sterile blunt trauma settings are generally unnecessary, 

as studies show no significant reduction in pneumonia 

or empyema incidence [34]. Antibiotic therapy should 

be reserved for established infections or high-risk open 

injuries. 

Operative Management and Supportive Care 

Open reduction and internal fixation of flail 

chest segments improves outcomes, including 

decreased mortality, reduced mechanical ventilation 

duration, and shorter ICU and hospital stays [35]. 

Pulmonary contusions are typically managed 

conservatively with supportive care. Contusions often 

evolve over 24–48 hours, requiring careful monitoring 

to prevent respiratory failure. Supportive interventions 

include postural drainage, suctioning, incentive 

spirometry, deep breathing exercises, and chest 

physiotherapy. Noninvasive ventilation may be used, 

but invasive ventilation with low tidal volumes is 

preferred in severe hypoxia or when noninvasive 

measures fail [36][37][38]. Prone positioning and 

placing the injured lung in a nondependent position 

optimize alveolar recruitment. Adjunct therapies such 

as nitric oxide and diuretics may improve oxygenation 

and reduce pulmonary venous pressure. 

Extracorporeal gas exchange is reserved for refractory 

pulmonary contusions [39]. 

Cardiac Injuries 

Blunt cardiac injury is a spectrum ranging 

from minor contusions to life-threatening rupture, 

often resulting from high-energy trauma. Initial 

assessment relies on clinical suspicion, ECG 

abnormalities, and cardiac biomarkers. Transthoracic 

or transesophageal echocardiography aids in detecting 

pericardial effusions, myocardial dysfunction, and 

structural injuries. Management is largely supportive 

for mild injuries, while severe cases with tamponade 

or rupture require emergent surgical intervention. 

Pericardiocentesis provides temporary relief in 

tamponade, but definitive surgical repair is often 

required [40][41][42]. Aortic trauma is classified 

based on severity. Grade I injuries (intimal disruption) 

may be managed conservatively, while Grade II 

injuries require close monitoring. Grade III and IV 

injuries necessitate emergent surgical repair, though 

many patients with complete rupture (Grade IV) do not 

survive to hospital arrival [43]. Prompt recognition 

and early surgical management are critical, as delayed 

repair increases the risk of mediastinal infection, 

abscess formation, and sepsis [44]. Early intervention 

preserves swallowing function and reduces long-term 

morbidity. Tracheobronchial disruptions are rare but 

life-threatening, often occurring near the carina. 

Clinical signs include persistent pneumothorax, 

subcutaneous emphysema, hemoptysis, and airway 
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obstruction. Diagnosis relies on bronchoscopy, 

supplemented by CT imaging. Partial tears in stable 

patients may be managed conservatively, whereas 

complete transections or massive air leaks require 

surgical repair via cervical incision or thoracotomy, 

depending on location. Postoperative care involves 

respiratory monitoring, pulmonary hygiene, and 

follow-up bronchoscopy to prevent stenosis or 

granulation tissue formation [29][45][46]. 

Traumatic Asphyxia 

Traumatic asphyxia arises from sudden 

thoracic compression, leading to retrograde venous 

congestion in the head, neck, and upper thorax. 

Hallmark findings include cervicofacial cyanosis, 

petechiae, facial edema, and subconjunctival 

hemorrhage. Management focuses on airway 

protection, oxygen supplementation, hemodynamic 

stabilization, and evaluation for associated thoracic 

injuries. Prognosis is favorable if decompression and 

supportive care are prompt, though prolonged 

compression may result in neurologic or ocular 

sequelae. Preventive strategies emphasize safety 

protocols and protective restraints in high-risk 

environments [47][48]. Management of chest trauma 

is multifaceted, incorporating immediate life-saving 

interventions, supportive care, pain control, and 

injury-specific surgical repair when indicated. 

Multidisciplinary coordination, including trauma 

surgeons, critical care specialists, respiratory 

therapists, and rehabilitation teams, is essential to 

optimize outcomes. Early recognition, timely 

intervention, and individualized care strategies reduce 

morbidity, prevent complications, and enhance 

survival in patients with complex thoracic injuries. 

Differential Diagnosis 

In patients presenting with chest trauma, a 

thorough differential diagnosis is essential to 

distinguish thoracic injuries from other potentially 

life-threatening or clinically similar conditions. Acute 

coronary syndrome (ACS) should be considered in 

trauma patients experiencing chest pain radiating to 

the left arm, neck, or jaw, especially if associated with 

dyspnea, diaphoresis, and nausea [49]. Trauma-related 

stress, blood loss, or preexisting cardiac disease can 

precipitate ACS, and missing this diagnosis can be 

fatal. Electrocardiography and cardiac biomarkers, 

such as troponin, are integral in differentiating 

myocardial ischemia from chest trauma-related pain. 

Pneumonia is another differential to consider, 

particularly when patients present with fever, 

productive cough, and pleuritic chest pain. Trauma 

may exacerbate pulmonary infections or cause 

secondary bacterial colonization, particularly in 

individuals with impaired ventilation due to rib 

fractures or contusions. Pulmonary embolism (PE) 

must also be evaluated in trauma patients, as 

prolonged immobilization, coagulopathies, or venous 

injury can predispose to thromboembolism. Classic PE 

presentations include sudden-onset pleuritic chest 

pain, dyspnea, tachypnea, and hypoxia, sometimes 

accompanied by hemodynamic instability. D-dimer 

assays, computed tomography pulmonary 

angiography, and bedside echocardiography are 

critical for confirmation. Aortic dissection may 

present similarly, with severe, abrupt chest pain 

radiating to the back, dyspnea, hypotension, and signs 

of peripheral ischemia or aortic regurgitation. Trauma 

patients involved in high-energy mechanisms, such as 

motor vehicle collisions, may be at increased risk of 

traumatic aortic injury or dissection, requiring rapid 

CT angiography for assessment. Tension gastrothorax, 

resulting from gastric herniation into the thoracic 

cavity, may mimic pneumothorax with dyspnea and 

chest discomfort due to lung compression and 

mediastinal shift. Pericarditis should be considered in 

patients with chest pain exacerbated by deep 

inspiration or supine positioning, often accompanied 

by fever and a pericardial friction rub. Anxiety or 

panic attacks can mimic chest trauma symptoms, 

presenting with palpitations, hyperventilation, and 

noncardiopulmonary chest pain. Musculoskeletal pain 

from chest wall injury may also be present, typically 

worsened by palpation or movement and lacking 

respiratory compromise. Accurate history-taking, 

physical examination, and targeted diagnostic studies, 

including ECG, imaging, and laboratory tests, allow 

clinicians to differentiate chest trauma from these 

conditions, ensuring appropriate and timely 

management. 

Prognosis 

The prognosis of chest trauma varies widely 

depending on the injury type, severity, and promptness 

of intervention. Chest trauma is among the most 

common unintentional injuries and ranks third in 

mortality in polytrauma patients [50][51]. Studies 

indicate that up to 60% of chest trauma cases result in 

fatality, highlighting the urgency of rapid assessment, 

intervention, and understanding of the injury 

mechanism, whether blunt or penetrating [27]. Early 

recognition of injury patterns, hemodynamic 

instability, and associated organ damage is critical to 

improving survival. Isolated rib fractures generally 

carry a favorable prognosis, with most patients 

recovering without significant long-term 

complications. In contrast, injuries involving the 

lungs, heart, or great vessels often lead to prolonged 

hospital stays, intensive care admissions, and 

increased risk of morbidity. Thoracic aortic injuries 

are particularly life-threatening and serve as 

independent predictors of mortality; many patients 

succumb before reaching hospital care, and a 

substantial proportion die within 24 hours of injury. 

Young and elderly patients experience the highest 

morbidity, with pediatric populations being 

particularly vulnerable to severe outcomes [52]. The 

prognosis is influenced by multiple factors, including 

the presence of comorbidities, preexisting pulmonary 

or cardiovascular disease, the number and location of 
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rib fractures, and the extent of pulmonary contusions 

or hemothorax. Early and aggressive management, 

including pain control, ventilatory support, and 

surgical intervention when indicated, can reduce 

complications such as pneumonia, atelectasis, or acute 

respiratory distress syndrome. The timely activation of 

trauma protocols and multidisciplinary care has been 

associated with improved outcomes, emphasizing the 

importance of organized trauma systems. Overall, 

prognosis depends on injury severity, rapid 

identification of life-threatening conditions, and the 

effectiveness of interprofessional management 

strategies, which together minimize morbidity and 

mortality in patients with chest trauma. 

Complications 

Complications of chest trauma can be 

immediate or delayed and often arise from direct tissue 

injury or secondary pathophysiological effects. 

Pulmonary complications are common, including 

pneumonia, atelectasis, acute respiratory distress 

syndrome (ARDS), and acute lung injury. Pulmonary 

contusions, hemothorax, or pneumothorax can impair 

oxygenation and ventilation, predisposing patients to 

hypoxemia and secondary infections. Retained 

hemothorax may develop into empyema or fibrothorax 

if not drained promptly, leading to restrictive lung 

disease and chronic respiratory compromise. 

Cardiovascular complications may arise from 

myocardial contusions, cardiac tamponade, or 

traumatic aortic injury. Cardiac arrhythmias and 

conduction abnormalities are also possible, sometimes 

resulting in sudden hemodynamic collapse. Traumatic 

asphyxia can produce cerebral hypoxia, petechial 

hemorrhages, and long-term neurological deficits if 

compressive forces are prolonged. Additionally, 

injuries involving the tracheobronchial tree may result 

in persistent air leaks, airway stenosis, or 

bronchopleural fistula formation, all of which can 

compromise respiratory function. Esophageal and 

mediastinal injuries, if unrecognized, can lead to 

mediastinitis, sepsis, or abscess formation. 

Diaphragmatic injuries may result in herniation of 

abdominal contents into the thoracic cavity, causing 

chronic respiratory distress or gastrointestinal 

complications. Vascular injuries, including 

arteriovenous fistulas, can lead to chronic circulatory 

disturbances or ischemia. Furthermore, secondary 

complications such as multiorgan failure can develop 

due to systemic inflammatory responses, particularly 

in patients with polytrauma or delayed resuscitation. 

Effective monitoring, timely surgical intervention, 

supportive care, and infection prevention are essential 

to minimizing these complications and improving 

long-term patient outcomes. 

Consultations 

Early and coordinated consultations are 

critical in managing chest trauma. Trauma activation 

should be considered at a lower threshold for 

penetrating injuries, high-energy blunt trauma, or 

hemodynamic instability. Stable patients should still 

be evaluated by the on-duty surgeon to determine 

whether operative intervention is warranted. Thoracic 

surgeons must be involved early in cases of massive 

hemothorax, flail chest, tracheobronchial disruption, 

or large vascular injuries to expedite surgical planning 

and optimize outcomes. Emergent surgical 

intervention is indicated when initial chest tube output 

exceeds 1500 mL or ongoing hemorrhage surpasses 

200 mL per hour over 2–4 hours. Patients with severe 

pulmonary contusions causing ventilatory 

compromise, tracheobronchial injuries, or significant 

vascular damage, including cardiac or great vessel 

involvement, also require immediate specialist input. 

The interprofessional team, including emergency 

physicians, trauma surgeons, anesthesiologists, 

critical care clinicians, and respiratory therapists, 

ensures comprehensive assessment, timely 

interventions, and coordinated postoperative care. 

Collaborative decision-making improves efficiency, 

reduces morbidity, and optimizes functional recovery 

in patients with complex thoracic injuries. 

Patient Education 

Prevention of chest trauma requires a 

combination of primary and secondary strategies. 

Primary prevention aims to reduce the risk of 

traumatic events through measures such as strict 

enforcement of seatbelt and helmet laws, speed 

regulation, safe driving education, and reduction of 

exposure to violence. Occupational safety protocols, 

including personal protective equipment and 

adherence to industry safety standards, help minimize 

workplace-related thoracic injuries. Secondary 

prevention focuses on minimizing injury severity 

when accidents occur. Rapid access to emergency 

medical services, prehospital care, and public 

education on first aid techniques contribute to 

improved outcomes. Patients and communities should 

be educated on early recognition of chest trauma signs, 

appropriate emergency response, and the importance 

of immediate medical attention. By combining 

individual behavioral strategies with community-wide 

interventions, the incidence and severity of chest 

trauma can be substantially reduced, decreasing 

morbidity and mortality across populations. 

Other Issues 

Key considerations in chest trauma 

management include stabilizing the patient before 

definitive intervention, prioritizing airway, breathing, 

and circulation per ATLS guidelines. Clinicians must 

anticipate injuries associated with the trauma 

mechanism, recognizing that blunt and penetrating 

injuries produce distinct clinical patterns. Thoracic 

trauma rarely occurs in isolation; concomitant injuries 

to other body regions must be evaluated. High-

velocity injuries are often associated with lung 

contusion, pneumothorax, hemothorax, and vascular 

damage. Rib fractures signal the application of 

significant force and may indicate underlying visceral 

injury. Pulmonary contusions may initially be silent, 

with hypoxia as the primary clinical indicator. Early 
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imaging, including chest radiography and CT, is 

essential to identify vascular injuries, mediastinal 

widening, or aortic abnormalities. Prompt trauma team 

activation and surgical consultation are warranted in 

cases of hemodynamic instability. Aggressive 

management of esophageal, cardiac, and aortic 

injuries is critical. Preventive strategies at the societal, 

community, and individual levels remain key to 

reducing traumatic injuries. Safety measures on the 

road, in the workplace, and at home, combined with 

public education and regulatory enforcement, 

contribute to decreased incidence and severity of chest 

trauma, complementing clinical interventions and 

improving long-term outcomes. 

Enhancing Healthcare Team Outcomes 

Effective management of chest trauma relies 

on a coordinated interprofessional team. Emergency 

clinicians provide initial assessment, stabilization, and 

coordination of care. Trauma surgeons perform 

operative interventions and oversee patient 

management. Anesthesiologists ensure airway control 

and optimal analgesia, particularly for critically ill 

patients or those undergoing surgery. Thoracic 

surgeons manage complex injuries, including chest 

wall reconstruction, pulmonary resections, and 

vascular repair. Intensive care specialists monitor 

patients with severe injuries, provide ventilatory 

support, and manage hemodynamics. Cardiac 

surgeons are involved in cases of blunt or penetrating 

cardiac trauma. Nurses deliver bedside care, 

continuous monitoring, and execute physician-

directed interventions. Respiratory therapists ensure 

adequate oxygenation, airway management, and 

ventilator support. Pharmacists optimize medication 

regimens and provide education regarding therapy and 

adverse effects [53]. This collaborative approach 

allows for rapid recognition of life-threatening 

injuries, timely surgical and medical intervention, and 

comprehensive postoperative care. Clear 

communication, role delineation, and coordination 

among team members improve patient outcomes, 

reduce complications, and ensure efficient utilization 

of resources in the management of chest trauma. 

Conclusion: 

Chest trauma represents a critical component 

of emergency and trauma care due to its high 

prevalence, complex pathophysiology, and potential 

for rapid clinical deterioration. Injuries to the thoracic 

cage, lungs, heart, and mediastinal structures can lead 

to life-threatening respiratory failure and 

hemodynamic instability if not promptly identified 

and managed. This article highlights the importance of 

a structured and systematic approach guided by ATLS 

principles, emphasizing early clinical suspicion, 

detailed physical examination, and appropriate use of 

imaging modalities such as chest radiography, eFAST, 

and computed tomography. Most thoracic injuries can 

be managed conservatively with adequate pain 

control, respiratory support, and close monitoring; 

however, timely surgical intervention is essential in 

selected cases to prevent fatal outcomes. 

Multidisciplinary collaboration among trauma 

surgeons, critical care teams, radiologists, and 

rehabilitation specialists plays a pivotal role in 

optimizing recovery. Ultimately, early recognition, 

individualized management, and comprehensive 

supportive care are key to reducing preventable deaths 

and improving survival and functional outcomes in 

patients with chest trauma. 
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