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Abstract  
Background: Tension pneumothorax is a life-threatening condition characterized by the progressive accumulation of air within 

the pleural space, leading to a positive pressure that displaces mediastinal structures, impairs venous return, and causes 

cardiovascular collapse. It represents a critical emergency across prehospital, emergency department, and intensive care settings, 

requiring immediate recognition and intervention to prevent mortality. 

Aim: This comprehensive guide aims to educate paramedics and emergency professionals on the pathophysiology, rapid clinical 

identification, and emergent management of tension pneumothorax to improve patient outcomes. 

Methods: The article synthesizes current medical knowledge on tension pneumothorax, detailing its etiology (traumatic, 

iatrogenic, and spontaneous), pathophysiology, and diagnostic approaches. Evaluation methods, including point-of-care 

ultrasound and chest X-ray for stable patients, are reviewed, with an emphasis on clinical diagnosis for unstable patients. 

Results: The findings underscore that tension pneumothorax is a clinical diagnosis. Key signs include respiratory distress, 

hypotension, unilateral absent breath sounds, and tracheal deviation. Immediate needle decompression, typically in the anterior 

axillary line, is the critical first intervention, followed by definitive chest tube thoracostomy. Delays in decompression are 

directly linked to increased mortality. 

Conclusion: Proficiency in the rapid recognition and immediate management of tension pneumothorax is a fundamental 

competency for frontline clinicians. Successful outcomes depend on a high index of suspicion, prompt needle decompression 

without awaiting imaging, and coordinated interprofessional care for definitive treatment and complication management. 

Keywords: Tension Pneumothorax, Needle Decompression, Thoracostomy, Prehospital Care, Emergency Medicine, 

Obstructive Shock, Paramedic 
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Introduction 

Pneumothorax is defined as the presence of 

air within the pleural space, resulting in partial or 

complete lung collapse due to the loss of normal 

negative intrapleural pressure and the development of 

a relatively positive pleural pressure.[1][2] Tension 

pneumothorax represents the most severe form of this 

condition, in which progressive accumulation of 

intrapleural air generates markedly elevated pressure 

that is transmitted to the mediastinum, displacing and 

compressing vital intrathoracic structures (see Image. 

Left-Sided Tension Pneumothorax Radiograph).[1][2] 

Although tension pneumothorax is comparatively 

uncommon, it follows a rapidly progressive and 

malignant course and, if not promptly recognized and 

treated, can rapidly lead to cardiovascular collapse and 

death.[1][2] It may present across the continuum of 

acute and critical care, including prehospital 

environments, emergency departments, and intensive 

care units, making familiarity with its recognition and 

management essential for paramedics and other 

frontline clinicians.[3][4][5][6] The thorax is 

anatomically organized into 3 major compartments: 

the right and left pulmonary cavities and the centrally 

located mediastinum.[3] The pulmonary cavities are 

lined by the parietal pleura, while the visceral pleura 

invests the lung surface itself, together enclosing a 

potential space—the pleural cavity—that normally 

contains only a thin layer of serous fluid to lubricate 

pleural surfaces during respiration.[3][4] Under 

physiological conditions, a slightly negative pleural 

pressure during inspiration facilitates lung expansion 

as the diaphragm contracts and moves downward and 

the ribs elevate and move outward. During expiration, 

relaxation and elevation of the diaphragm, 

accompanied by subtle inward rib motion, generate a 
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relatively positive pleural pressure that promotes 

passive egress of air from the lungs.[4][5] 

Disruption of either the visceral or parietal 

pleura—whether from trauma, barotrauma, underlying 

lung disease, or iatrogenic injury—permits air to enter 

the pleural cavity and accumulate.[5] As intrapleural 

air volume and pressure rise, the affected lung 

progressively collapses, reducing alveolar ventilation 

and impairing gas exchange. When pleural pressure 

becomes markedly positive, it compresses and shifts 

mediastinal structures, including the heart, great 

vessels, and trachea, leading to impaired venous 

return, reduced cardiac output, and obstructive shock 

characteristic of tension pneumothorax.[2][5][6] This 

pathophysiological cascade underscores the need for 

rapid clinical recognition based on respiratory distress, 

hemodynamic instability, and characteristic physical 

and, where available, radiologic findings.[6] Early 

diagnosis and immediate decompression—most 

commonly by needle or finger thoracostomy followed 

by definitive chest tube placement—are critical to 

reversing cardiorespiratory compromise and 

preventing mortality.[7] Consequently, proficiency in 

the timely identification and execution of emergency 

thoracic decompression is a core competency for all 

healthcare professionals involved in acute and 

prehospital care, particularly emergency physicians, 

anesthesiologists, intensivists, and paramedics.[3][7] 

Etiology 
Pneumothorax is broadly categorized into 

traumatic and atraumatic forms, each with distinct 

mechanisms and clinical implications. Traumatic 

pneumothorax most frequently occurs in out-of-

hospital environments where high-energy or 

penetrating forces compromise the integrity of the 

thoracic cavity. Common external causes include 

penetrating trauma, such as stab or gunshot wounds, 

and blunt trauma sustained in motor vehicle collisions 

or falls, both of which may disrupt the pleura and 

allow air to enter the pleural space.[8][9] Rib fractures 

are a particularly important mechanism, as fractured 

rib segments can pierce the visceral pleura or lung 

parenchyma, resulting in air leakage and lung collapse. 

Additionally, pulmonary decompression sickness, 

often associated with diving injuries or rapid ascent, 

can introduce gas into the pleural cavity and lead to 

pneumothorax in severe cases.[8][9] These traumatic 

mechanisms are clinically significant because they can 

rapidly progress to tension physiology, especially 

when the injury creates a one-way valve effect that 

traps air within the thoracic cavity. Within hospital 

settings, pneumothorax may develop iatrogenically, 

representing a known complication of several 

diagnostic and therapeutic procedures. Central venous 

catheterization involving the subclavian or internal 

jugular veins can inadvertently puncture the pleura, 

particularly when landmarks are ambiguous or 

anatomical variations are present. Similarly, 

percutaneous lung biopsy carries an inherent risk of 

pleural disruption due to direct instrumentation of the 

pulmonary tissue. Positive pressure ventilation, 

including both invasive and non-invasive modalities, 

can precipitate barotrauma, especially in patients with 

reduced lung compliance, thereby increasing alveolar 

rupture risk. Additional interventions such as 

percutaneous tracheostomy, thoracentesis, pacemaker 

insertion, bronchoscopy, cardiopulmonary 

resuscitation, and intercostal nerve blocks are well-

documented procedural causes of pneumothorax when 

needle or device misplacement occurs or when 

elevated airway pressures exacerbate alveolar 

injury.[10] In such cases, heightened intrathoracic 

pressures may predispose patients to the rapid 

development of tension pneumothorax, particularly in 

mechanically ventilated individuals. 

Atraumatic pneumothorax encompasses 

primary cases, in which no identifiable cause or 

underlying pathology is present, and secondary cases 

arising from preexisting lung disease. Primary 

spontaneous pneumothorax often occurs in individuals 

with unrecognized subpleural blebs that rupture 

without overt precipitating factors. Secondary 

pneumothorax is associated with a range of pulmonary 

disorders, including chronic obstructive pulmonary 

disease, cystic fibrosis, interstitial lung disease, and 

infections that weaken alveolar structures. Regardless 

of origin, both traumatic and atraumatic forms can 

evolve into tension pneumothorax if air continues to 

accumulate within the pleural cavity without an outlet. 

For this reason, clinicians must maintain vigilance 

across prehospital, emergency, and inpatient settings, 

recognizing that any condition or intervention capable 

of introducing air into the pleural space carries the 

potential to progress to this life-threatening emergency 

[10]. 

Epidemiology 
The epidemiology of tension pneumothorax 

is challenging to establish with precision, largely 

because many patients undergo prehospital 

decompressive interventions—such as needle 

thoracotomy—before reaching definitive care. These 

early life-saving measures, while essential, obscure 

accurate reporting of true incidence, particularly in 

trauma systems where rapid field management is 

routine.[11][12] Despite these limitations, available 

evidence indicates that pneumothorax and tension 

pneumothorax remain significant contributors to 

morbidity and mortality in both civilian and military 

trauma populations. Approximately 20% of trauma 

patients present with either pneumothorax or tension 

pneumothorax upon initial assessment, with the 

prevalence increasing to nearly 50% among 

individuals who sustain severe chest trauma.[11] The 

likelihood of traumatic pneumothorax correlates 

strongly with the energy transfer, mechanism of 

injury, and extent of thoracic structural compromise. 

In military settings, where blast injuries and 

penetrating trauma are more common, reviews of 

combat-related thoracic fatalities suggest that up to 5% 

of soldiers exhibit tension pneumothorax at the time of 
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death, underscoring the condition’s lethality when 

unrecognized or untreated in austere 

environments.[12] Traumatic and tension 

pneumothorax are notably more prevalent than 

spontaneous pneumothorax across all clinical settings. 

Although spontaneous pneumothorax is 

comparatively less common, it is not without risk; 

approximately 1% to 2% of idiopathic spontaneous 

pneumothorax cases may evolve into tension 

pneumothorax, particularly when air accumulation is 

rapid or when the underlying pleural defect functions 

as a one-way valve.[13] In contrast, healthcare-

associated—or iatrogenic—pneumothorax is 

increasingly observed within hospitals worldwide. 

This trend is closely linked to the growing use of 

positive-pressure ventilation (PPV), central venous 

catheterization (CVC), and other invasive thoracic 

procedures. PPV, especially in patients with decreased 

pulmonary compliance, elevates intrathoracic 

pressures and increases susceptibility to barotrauma-

induced alveolar rupture. Procedural difficulty, 

recurrent attempts at venous cannulation, and the use 

of subclavian approaches further elevate risk.[13] 

The risks associated with CVC placement are 

particularly well-documented. Catheterization of the 

internal jugular or subclavian veins can inadvertently 

breach the pleura, especially when performed without 

real-time imaging guidance. Reported pneumothorax 

incidence following CVC placement varies widely, 

ranging from 1% to 13%, and may reach 30% under 

challenging clinical circumstances or in the presence 

of operator inexperience.[14] The introduction and 

routine use of ultrasound guidance have significantly 

mitigated these risks, though not eliminated them 

entirely. While most iatrogenic pneumothoraces result 

in morbidity rather than mortality, their occurrence 

frequently necessitates medical intervention, prolongs 

hospitalization, and increases healthcare resource 

utilization. Current data estimate the incidence of 

hospital-acquired pneumothorax at 5 to 7 per 10,000 

admissions.[14][15] A recent epidemiological 

analysis revealed that 95% of documented 

pneumothorax cases in the study population were 

iatrogenic, with barotrauma from mechanical 

ventilation accounting for nearly 69.6% of all 

episodes; notably, 41.1% of these cases progressed to 

tension pneumothorax, underscoring the severity of 

ventilator-associated injury. Central venous 

catheterization accounted for an additional 13.2% of 

cases, further highlighting the procedural risks 

prevalent in modern inpatient care.[15] Collectively, 

these findings demonstrate that while tension 

pneumothorax is relatively uncommon compared to 

simple pneumothorax, it represents a critical and often 

preventable complication. Its epidemiology reflects a 

blend of trauma-related, spontaneous, and healthcare-

associated factors, all of which require continued 

vigilance, early recognition, and adherence to 

evidence-based procedural practices to minimize 

morbidity and mortality. 

Pathophysiology 
Tension pneumothorax represents a profound 

disruption of normal pleural mechanics and 

cardiopulmonary physiology. Under normal 

circumstances, the pleural cavity maintains a negative 

pressure relative to both atmospheric and alveolar 

pressures, allowing the lungs to remain expanded 

despite their intrinsic elastic recoil inward. This 

delicate balance is maintained through the opposing 

forces of lung recoil and the outward recoil of the chest 

wall, creating a stable pleural pressure gradient that 

supports effective ventilation.[16] When a 

communication develops between the pleural cavity 

and the lung—whether due to trauma, barotrauma, or 

underlying disease—air begins to enter the pleural 

space. Because this space is fixed in volume and 

cannot expand, progressive air accumulation increases 

intrapleural pressure. As pressure rises, the affected 

lung collapses to varying degrees, leading to reduced 

alveolar ventilation, impaired gas exchange, and the 

onset of hypoxemia.[16] Tension pneumothorax 

develops when the mechanism of pleural air entry 

functions as a one-way valve, permitting air to enter 

the cavity during inspiration but preventing its egress 

during expiration. As a result, pleural pressure rises 

rapidly and may exceed both atmospheric pressure and 

intrathoracic pressures, producing severe 

cardiopulmonary consequences. Accumulating 

pressure forcibly shifts the mediastinum toward the 

contralateral hemithorax, compressing the remaining 

functional lung and further impairing ventilation. 

Radiographically, this manifests tracheal deviation 

and pronounced mediastinal displacement, findings 

characteristic of advanced tension physiology (see 

Image. Left Tension Pneumothorax Radiograph).[17] 

One of the most critical consequences of this 

mediastinal shift is compression of the superior vena 

cava and, to a lesser degree, the inferior vena cava. 

This mechanical obstruction significantly reduces 

venous return to the right atrium, resulting in 

diminished preload and a precipitous drop in cardiac 

output.[17] As cardiac output decreases, systemic 

perfusion declines, contributing to worsening tissue 

hypoxia. Simultaneously, increased pulmonary 

vascular resistance develops due to rising intrathoracic 

pressure, placing additional strain on the right 

ventricle and further exacerbating hemodynamic 

instability. 

The combined respiratory and circulatory 

compromise leads to rapid physiological deterioration. 

Severe hypoxemia impairs oxygen delivery to vital 

organs, while reduced perfusion contributes to lactic 

acidosis. In untreated or unrecognized tension 

pneumothorax, this cascade progresses to obstructive 

shock and ultimately cardiac arrest, often within 

minutes.[18][19] The speed of this progression 

underscores the necessity of immediate intervention—
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typically emergent needle decompression followed by 

definitive chest tube placement—to relieve 

intrapleural pressure, restore venous return, and re-

expand the lung. Overall, the pathophysiology of 

tension pneumothorax is a dynamic process driven by 

rising pleural pressure and characterized by 

simultaneous respiratory failure and circulatory 

collapse. Its potentially fatal progression highlights the 

importance of rapid identification and decisive 

management to prevent irreversible cardiopulmonary 

compromise. 

History and Physical 
Tension pneumothorax constitutes a life-

threatening emergency in which rapid recognition and 

immediate intervention are essential to prevent 

circulatory collapse and death. The clinical 

presentation is typically dramatic, with patients often 

exhibiting profound respiratory distress and signs of 

hemodynamic instability. A focused physical 

examination frequently reveals severe dyspnea, 

marked tachypnea, and hypotension, reflecting both 

impaired ventilation and reduced venous return. On 

inspection, the affected hemithorax may appear 

enlarged and hyperexpanded, while auscultation 

characteristically demonstrates absent or markedly 

diminished breath sounds on the involved side. 

Percussion elicits hyperresonance due to trapped 

intrapleural air. In advanced cases, tracheal deviation 

and mediastinal shift toward the contralateral 

hemithorax may be observed, representing late but 

highly specific indicators of significant intrathoracic 

pressure accumulation. When a large-bore needle is 

inserted into the second intercostal space at the 

midclavicular line or the fourth or fifth intercostal 

space at the anterior axillary line, the sudden escape of 

air provides immediate confirmation of the diagnosis 

and therapeutic relief. A careful but rapid history, 

when obtainable, can provide valuable clues to the 

underlying etiology. Recent blunt or penetrating 

thoracic trauma is a frequent precipitating factor, as 

are in-hospital procedures such as positive-pressure 

ventilation or central venous catheterization, both of 

which can introduce air into the pleural space or 

generate barotrauma. Patients with underlying 

pulmonary disease—particularly asthma, chronic 

obstructive pulmonary disease, cystic fibrosis, or 

pneumonia—may also be at increased risk for 

developing pneumothorax that progresses to tension 

physiology. Symptomatically, most individuals report 

acute onset dyspnea accompanied by sharp, pleuritic 

chest pain that may radiate to the ipsilateral shoulder, 

neck, or back. The sudden intensity of symptoms often 

distinguishes tension pneumothorax from other 

cardiopulmonary conditions. 

 
Fig. 1: Right Tension Pneumothorax Radiography.  

Early physical findings extend beyond breath 

sound asymmetry and may include chest wall 

retractions, tachycardia, cyanosis, and jugular venous 

distension, the latter reflecting impaired venous return 

secondary to mediastinal compression. Reduced 

tactile fremitus is typically present on the affected 

side, and some patients demonstrate subcutaneous 

emphysema, particularly when associated with 

traumatic etiologies or alveolar rupture. Because 

tension pneumothorax progresses rapidly and can 

culminate in obstructive shock, the diagnosis is 

primarily clinical, and treatment should never be 

delayed for imaging confirmation. Rapid 

deterioration—manifesting as altered mental status, 

severe hypoxemia, bradycardia, or pulseless electrical 

activity—can occur within minutes if intrathoracic 

pressure continues to rise unchecked.[20] In 

unresponsive patients without respirations or a 

palpable pulse, immediate resuscitative efforts are 

mandatory, including emergent decompression if 

tension pneumothorax is suspected. Given the 

potentially fatal trajectory of this condition, clinicians 

must rely on prompt recognition of hallmark signs and 

proceed to immediate intervention, emphasizing the 

central role of early clinical assessment in preventing 

catastrophic outcomes. 

 
Fig. 2: Left Tension Pneumothorax Radiography.  

Evaluation 
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The evaluation of suspected tension 

pneumothorax must be tailored to the patient’s 

hemodynamic stability, as delays in diagnosis can 

rapidly lead to circulatory collapse. In situations where 

the diagnosis is uncertain, the initial priority remains a 

rapid assessment of airway, breathing, and circulation 

while simultaneously determining whether the patient 

is stable enough to undergo diagnostic imaging or 

requires immediate decompression. For 

hemodynamically unstable individuals, bedside 

ultrasound has become the preferred diagnostic 

adjunct due to its speed, portability, and high 

diagnostic accuracy. In skilled hands, point-of-care 

ultrasound demonstrates approximately 94% 

sensitivity and 100% specificity for pneumothorax, 

making it particularly valuable in emergent settings 

where time is critical.[21][22] Ultrasound signs such 

as the absence of lung sliding, which indicates a lack 

of pleural apposition, and the identification of a lung 

point—the transition between normal pleural 

movement and absent sliding—are highly suggestive 

of pneumothorax.[23][24][25] Even when ultrasound 

findings are equivocal, clinicians should proceed with 

needle decompression if significant clinical suspicion 

persists, as the consequences of missed tension 

pneumothorax are far more severe than the risks 

associated with an unnecessary decompression. 

For hemodynamically stable patients, 

radiographic evaluation remains the standard initial 

diagnostic approach. A chest x-ray provides a rapid 

and readily accessible method to confirm 

pneumothorax and assess for features indicative of 

tension physiology.[26][27] Classic radiographic 

signs include the visualization of a thin visceral pleural 

line separating the collapsed lung from the pleural air, 

absence of vascular lung markings beyond this line, 

and varying degrees of ipsilateral lung collapse. In 

cases of tension pneumothorax, additional findings 

may be present, such as mediastinal shift away from 

the affected side, tracheal deviation toward the 

contralateral hemithorax, and flattening or inversion of 

the ipsilateral hemidiaphragm. Subcutaneous 

emphysema, often identified on chest x-ray as streaky 

lucencies within the soft tissues, may accompany 

trauma-related pneumothorax or alveolar rupture. 

Radiographic evidence of these features not only 

confirms the diagnosis but also assists in 

distinguishing simple pneumothorax from life-

threatening tension physiology. 

Computed tomography (CT) of the chest 

represents the most sensitive and specific modality for 

detecting pneumothorax, capable of identifying even 

small or loculated air collections that are not visible on 

x-ray. CT is particularly useful when radiographic 

findings are inconclusive or when alternate diagnoses 

are being considered. However, due to the urgency of 

treating tension pneumothorax and the potential delays 

associated with transporting unstable patients to the 

CT suite, routine use of CT in suspected tension 

pneumothorax is not recommended. Instead, CT 

should be reserved for stable patients with atypical 

presentations or diagnostic uncertainty following 

initial imaging. Overall, the evaluation of tension 

pneumothorax emphasizes rapid clinical judgment 

supported by targeted imaging, ensuring that 

diagnostic efforts never impede timely, life-saving 

intervention. 

Treatment / Management 
Tension pneumothorax can arise in 

prehospital, emergency, operative, or intensive care 

environments, and effective management depends on 

both the clinical setting and the patient’s 

hemodynamic status. Regardless of location, the first 

priorities are rapid assessment and stabilization of 

airway, breathing, and circulation, with simultaneous 

recognition that tension pneumothorax is primarily a 

clinical diagnosis that must be treated emergently 

rather than delayed for confirmatory imaging.[28] In 

trauma patients, all chest injuries should be 

approached systematically, and any open, penetrating 

thoracic wound must be sealed promptly using an 

airtight occlusive dressing covered with sterile plastic 

sheeting to prevent the development or worsening of a 

tension pneumothorax.[28][29] Supplemental oxygen 

therapy plays an important adjunctive role. 

Administration of 100% oxygen reduces the size of a 

pneumothorax by lowering the partial pressure of 

nitrogen within the alveoli, thereby creating a 

diffusion gradient that accelerates nitrogen 

reabsorption from the pleural space.[28] In the 

absence of oxygen supplementation, only about 1.25% 

of trapped pleural air is absorbed over a 24-hour 

period, underscoring the importance of high-

concentration oxygen in conservative and post-

intervention management.[29] Positive-pressure 

ventilation should be avoided initially in suspected 

tension pneumothorax, as it may exacerbate 

intrapleural pressure, worsen lung collapse, and 

accelerate hemodynamic compromise. PPV can be 

instituted safely once a functioning chest tube is in 

place and the pleural space has been 

decompressed.[28][29] 

In hemodynamically unstable patients with a 

high index of suspicion for tension pneumothorax, 

immediate needle decompression is mandatory and 

must not be delayed for imaging or laboratory 

evaluation.[30] Traditional teaching recommends 

insertion of a large-bore angiocatheter into the second 

intercostal space at the midclavicular line, advancing 

just above the superior border of the rib to avoid the 

neurovascular bundle. However, when time and 

circumstances permit, many guidelines now favor the 

fifth intercostal space in the anterior axillary line, as 

this site is associated with higher success rates and 

fewer complications, particularly in patients with 

increased anterior chest wall thickness.[30] Long 

angiocatheters, typically greater than 8 cm, are 

preferred to ensure pleural penetration in adults. 
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Successful decompression is often accompanied by an 

audible rush of air and rapid clinical improvement, 

although needle thoracostomy is a temporizing 

measure rather than definitive therapy. Rapid 

reexpansion of the lung, especially after large-volume 

collapse, carries a small risk of reexpansion 

pulmonary edema, warranting careful monitoring 

following decompression.[30] Definitive management 

requires chest tube thoracostomy (CTT) after initial 

stabilization. A chest x-ray should be obtained as soon 

as feasible both to confirm tube position and to assess 

residual pneumothorax.[30][31] Serial chest 

radiographs are used to monitor ongoing resolution. 

Chest tubes are generally managed by a 

multidisciplinary team including experienced nurses, 

respiratory therapists, surgeons, and intensive care 

clinicians, with attention to maintaining a closed 

drainage system, tracking air leaks, and monitoring 

fluid output.[31][32] CTT achieves successful 

resolution in approximately 90% of pneumothorax 

cases, making it the cornerstone of definitive treatment 

for both traumatic and spontaneous tension 

pneumothorax.[31][33][34] Tube removal is 

appropriate once the lung is fully reexpanded 

radiographically, no air leak is evident on the water 

seal, and the patient demonstrates sustained clinical 

stability. 

Surgical intervention is reserved for patients 

in whom standard chest tube drainage is inadequate or 

when specific high-risk features are present. 

Indications include bilateral pneumothoraces, 

recurrent ipsilateral pneumothorax, pulmonary 

decompression sickness, or persistent air leaks lasting 

more than seven days despite appropriate tube 

management.[35] Video-assisted thoracoscopic 

surgery (VATS) has largely supplanted open 

thoracotomy for many of these indications, offering 

reduced postoperative pain and shorter recovery while 

allowing identification and treatment of blebs, bullae, 

or parenchymal defects.[32][33] During VATS, 

mechanical or chemical pleurodesis is often performed 

to prevent recurrence. Mechanical techniques include 

pleural abrasion using scratchpads or dry gauze and, in 

some cases, partial parietal pleurectomy, whereas 

chemical pleurodesis employs agents such as talc, 

minocycline, doxycycline, or tetracycline instilled into 

the pleural space.[35] Autologous blood patch 

pleurodesis has also shown benefit in selected patients 

with persistent air leaks. In refractory or anatomically 

complex cases, endobronchial valve placement may be 

considered as a minimally invasive option to reduce 

air flow to the leaking segment.[36] Evidence from 

recent studies indicates that pleurodesis significantly 

reduces the risk of pneumothorax recurrence; 

mechanical pleurodesis, in particular, can lower 

recurrence rates to less than 5%, providing durable 

long-term control in patients at high risk of repeat 

events.[35][36] Together, prompt decompression, 

appropriate chest tube management, and judicious use 

of surgical and adjunctive techniques form a 

comprehensive treatment strategy that minimizes 

mortality and recurrence in patients with tension 

pneumothorax. 

Differential Diagnosis 
Because tension pneumothorax presents with 

abrupt respiratory compromise and cardiovascular 

instability, its clinical picture can resemble several 

other life-threatening cardiopulmonary conditions. 

Distinguishing among these is essential, as delays in 

treatment may result in rapid deterioration. The 

differential diagnosis is broad and includes pulmonary 

embolism, acute coronary syndrome, acute aortic 

dissection, myocardial infarction, pneumonia, acute 

pericarditis, rib fractures, and diaphragmatic injuries. 

Each of these conditions may be presented with chest 

pain, dyspnea, tachycardia, or hemodynamic 

compromise, but they differ significantly in 

pathophysiology, clinical course, and required 

intervention [36]. Pulmonary embolism (PE) is one of 

the most commonly mistaken conditions due to its 

sudden onset of dyspnea, pleuritic chest pain, 

tachycardia, and potential for hypotension in massive 

PE. However, unlike tension pneumothorax, breath 

sounds in PE are typically preserved, the chest is not 

hyperresonant, and tracheal deviation is absent. Acute 

coronary syndrome and myocardial infarction may 

present with chest discomfort, diaphoresis, and 

dyspnea, but breath sound asymmetry and unilateral 

thoracic hyperexpansion are not characteristic 

features. Cardiac ischemia also tends to produce more 

centralized or exertional chest pain rather than sharp, 

pleuritic pain associated with pneumothorax [36]. 

Acute aortic dissection can mimic tension 

pneumothorax with severe chest or back pain and 

hemodynamic instability. However, pulse deficits, 

neurologic symptoms, and blood pressure 

discrepancies between limbs are more indicative of 

dissection. Likewise, acute pericarditis may generate 

chest pain and tachycardia, but auscultation may 

reveal a pericardial friction rub rather than absent 

breath sounds. Pericardial tamponade, a critical 

complication of pericarditis or trauma, may also cause 

hypotension and respiratory distress; however, 

muffled heart sounds and jugular venous distention 

occur in the absence of unilateral chest findings [36]. 

Pulmonary infections, including pneumonia, typically 

present with fever, productive cough, and focal 

crackles on auscultation. While severe pneumonia can 

cause respiratory distress, it does not produce a 

hyperresonant hemithorax or mediastinal shift. Rib 

fractures, often resulting from trauma, can cause 

localized chest pain worsened by breathing, but breath 

sounds are generally present, and percussion remains 

normal unless pneumothorax is also present. 

Diaphragmatic injuries may result in abdominal organ 

displacement into the thoracic cavity, causing dyspnea 

and chest discomfort, yet they do not generate the 

profound hypotension and unilateral thoracic 

distention characteristic of tension physiology. 

Ultimately, the constellation of severe respiratory 
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distress, hypotension, a visibly enlarged and 

hyperinflated hemithorax, ipsilateral absence of breath 

sounds, and contralateral tracheal deviation is strongly 

suggestive of tension pneumothorax and serves to 

distinguish it from these alternative diagnoses. 

Because tension pneumothorax is a clinical diagnosis 

requiring immediate decompression, clinicians must 

integrate these physical findings rapidly and 

decisively, ensuring that management is not delayed 

by attempts to definitively exclude other conditions 

[36]. 

Prognosis 
Tension pneumothorax carries a potentially 

grave prognosis because it can progress within 

minutes from initial symptoms to respiratory failure, 

cardiovascular collapse, and death if not rapidly 

recognized and treated. The overall outcome depends 

heavily on the rapidity of diagnosis, the timeliness and 

effectiveness of decompressive intervention, and the 

presence of underlying cardiopulmonary disease. 

Delays in needle decompression or chest tube 

thoracostomy are strongly associated with increased 

morbidity and mortality, particularly in prehospital or 

resource-limited settings where definitive treatment 

may be postponed. In contrast, patients who receive 

prompt decompression followed by appropriate chest 

tube management generally experience rapid 

physiological recovery and favorable short-term 

outcomes. Longer-term prognosis is influenced by the 

etiology of the pneumothorax and the risk of 

recurrence. Uncomplicated spontaneous 

pneumothorax may recur within a period ranging from 

6 months to 3 years, with significantly higher 

recurrence rates documented in individuals who 

smoke or who have chronic obstructive pulmonary 

disease or acquired immunodeficiency 

syndrome.[37][38] These populations often have 

structural lung abnormalities, such as bullae or blebs, 

and impaired pulmonary reserve, making them more 

susceptible both to recurrence and to more severe 

manifestations when pneumothorax does occur. 

Counseling and risk-factor modification, including 

smoking cessation and optimal management of 

chronic lung conditions, are therefore essential 

components of long-term care. Ventilator-associated 

tension pneumothorax is associated with particularly 

poor outcomes and carries a high risk of mortality.[39] 

Patients requiring mechanical ventilation are often 

critically ill, with limited cardiopulmonary reserve, 

and may not manifest classic clinical signs because of 

sedation, supine positioning, or concurrent pathology. 

As a result, diagnosis may be delayed, and the 

hemodynamic consequences can be sudden and 

profound. In contrast, procedure-related tension 

pneumothorax—such as that arising from central 

venous catheterization or thoracentesis—tends to have 

a more favorable prognosis when promptly 

recognized, as these patients are often monitored 

closely and can be treated rapidly once clinical 

deterioration is noted.[40] Overall, early recognition, 

immediate decompression, appropriate definitive 

management, and targeted prevention of recurrence 

are the key determinants of long-term prognosis in 

patients with tension pneumothorax. 

Complications 
Tension pneumothorax is inherently life-

threatening, and even when successfully treated, 

patients remain at risk for a range of complications 

arising from both the underlying lung injury and the 

interventions required for its management. The abrupt 

increase in intrathoracic pressure can produce 

barotrauma-related sequelae extending beyond the 

pleural cavity. Air may dissect along tissue planes, 

leading to pneumopericardium or pneumoperitoneum, 

conditions in which gas accumulates within the 

pericardial sac or peritoneal cavity, respectively. 

These complications may aggravate hemodynamic 

compromise or mimic other acute surgical conditions, 

necessitating careful clinical and imaging evaluation. 

Hemothorax can develop when associated vascular 

injury occurs, either from the initial trauma or 

iatrogenically during decompression or chest tube 

placement and may require additional drainage or 

surgical intervention [41]. Persistent air leaks and 

parenchymal disruption can also result in the 

formation of a bronchopulmonary fistula, which 

complicates ventilatory management and prolongs 

hospitalization. Chest tube thoracostomy (CTT), while 

essential for definitive treatment, carries its own set of 

risks. Improper insertion technique or anatomical 

misjudgment may damage the intercostal 

neurovascular bundle, causing significant pain, 

bleeding, or intercostal neuralgia. Local complications 

at the tube insertion site include pain, cellulitis, and 

superficial skin infection, which can progress if not 

promptly treated. Inadequate drainage, prolonged tube 

dwell time, or contamination of the pleural space may 

lead to empyema or pyopneumothorax, both of which 

are associated with substantial morbidity and often 

require prolonged antibiotic therapy, repeat drainage, 

or surgical decortication. In addition, rapid 

reexpansion of a previously collapsed lung may 

precipitate reexpansion pulmonary edema, a rare but 

serious complication characterized by acute 

respiratory deterioration after drainage. The risk 

appears to be higher when large pneumothoraces are 

evacuated quickly, particularly in younger patients or 

those with chronic lung collapse. Despite these 

potential complications, timely diagnosis and 

meticulous management greatly improve outcomes. 

Early recognition of tension pneumothorax, careful 

technique during decompression and CTT, and close 

monitoring for evolving adverse events enable 

clinicians to mitigate long-term sequelae and optimize 

recovery [40][41].  

Consultations 
While initial recognition and life-saving 

needle decompression of tension pneumothorax may 
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be performed by whichever clinician first identifies the 

condition—such as an emergency physician, 

intensivist, anesthesiologist, or prehospital provider—

definitive management typically requires early 

involvement of relevant specialists. Once the patient 

has been stabilized with appropriate decompression 

and chest tube placement, consultation with a thoracic 

surgeon is often warranted, particularly in cases 

involving large or recurrent pneumothoraces, 

persistent air leaks, associated thoracic injuries, or 

suspected structural lung disease. The thoracic 

surgeon plays a central role in determining the need 

for operative interventions such as video-assisted 

thoracoscopic surgery, bullectomy, or pleurodesis, 

especially when standard chest tube drainage proves 

insufficient [41]. A pulmonologist is also an important 

member of the care team, especially for patients with 

underlying chronic lung disease or those requiring 

ventilatory support. Pulmonology consultation helps 

optimize management of predisposing conditions such 

as chronic obstructive pulmonary disease, cystic 

fibrosis, or interstitial lung disease and assists in 

tailoring ventilator strategies that minimize the risk of 

recurrent barotrauma. Pulmonologists may also 

coordinate long-term follow-up, risk-factor 

modification, and evaluation for preventive 

interventions like pleurodesis in individuals at high 

risk of recurrence. 

Interventional radiologists may be consulted 

in more complex or atypical cases, particularly when 

image-guided pleural drainage, management of 

loculated pneumothoraces, or minimally invasive 

procedures such as image-guided catheter placement 

are required. Their expertise becomes especially 

valuable when conventional chest tube placement is 

challenging due to anatomical distortion, obesity, prior 

surgery, or adhesions. Intensivists, meanwhile, are 

essential when tension pneumothorax occurs in 

critically ill patients who require comprehensive 

hemodynamic support, advanced monitoring, and 

coordination of multiorgan management in the 

intensive care unit [41]. Timely referral to these 

specialists is crucial not only for managing the 

immediate episode but also for preventing recurrence 

and addressing underlying pathology. Early, 

coordinated consultation facilitates individualized 

treatment planning, ensures that advanced therapeutic 

options are considered, and ultimately improves 

outcomes by promoting seamless transition from 

emergent stabilization to definitive and preventive 

care. 

Deterrence and Patient Education 
Deterrence of tension pneumothorax centers 

on identifying and modifying risk factors that 

predispose individuals to pneumothorax and its 

progression to tension physiology. Patient education 

plays a pivotal role in this effort and should be tailored 

to the individual’s underlying conditions, lifestyle, and 

occupational or recreational exposures. For trauma-

related risk, patients and the general public must be 

counseled on the importance of basic safety practices. 

Consistent use of seatbelts, adherence to speed limits, 

and compliance with workplace safety regulations can 

markedly reduce the incidence and severity of thoracic 

injuries. Athletes and individuals engaged in contact 

or high-impact sports should be encouraged to use 

appropriate protective gear and to seek evaluation 

promptly after significant chest trauma, even when 

symptoms initially appear mild. For patients with 

chronic pulmonary diseases such as asthma or chronic 

obstructive pulmonary disease, strict adherence to 

prescribed inhaled therapies, routine follow-up, and 

early recognition of exacerbation symptoms are vital 

to reducing the risk of bleb rupture or barotrauma-

related events. Ensuring vaccination against 

respiratory pathogens, avoiding environmental 

triggers, and maintaining good overall pulmonary 

hygiene further contribute to risk reduction. Education 

should also emphasize the dangers of delayed medical 

consultation; individuals at risk should be advised to 

seek immediate attention for new-onset pleuritic chest 

pain, sudden dyspnea, or unexplained respiratory 

discomfort, particularly following trauma or invasive 

procedures [40][41]. 

Special consideration is required for divers 

and aviators, who are predisposed to decompression-

related complications. These individuals must be 

instructed in safe ascent profiles, the importance of 

respecting depth and time limits, and adherence to 

established decompression protocols.[41] Additional 

preventive measures include avoiding alcohol before 

diving or flying, spacing out deep dives or flights to 

allow adequate off-gassing, refraining from air travel 

soon after deep-sea dives, and maintaining good 

physical conditioning. Strict compliance with these 

guidelines decreases the likelihood of pulmonary 

barotrauma and subsequent pneumothorax. Smoking 

cessation represents another critical preventive 

strategy. Smoking is strongly associated with the 

development of spontaneous pneumothorax due to 

structural lung damage and increased formation of 

subpleural blebs. Counseling, pharmacologic aids, and 

structured cessation programs should be offered to all 

patients, especially those with a prior pneumothorax 

episode. While not all cases of tension pneumothorax 

can be prevented, education that reinforces trauma 

prevention, chronic disease control, risk-aware 

behavior in high-pressure environments, and early 

symptom recognition significantly lowers overall risk 

and improves patient outcomes.[41] 

Other Issues 
Several key principles underpin the effective 

management of tension pneumothorax and should be 

emphasized in clinical practice. Foremost is the 

recognition that tension pneumothorax is a clinical 

diagnosis rather than one reliant on imaging 

confirmation. The condition can arise from both 

traumatic and atraumatic causes and may occur in 

prehospital, emergency department, operating room, 

or intensive care unit settings. Consequently, 
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clinicians in diverse environments must maintain a 

high index of suspicion when confronted with sudden 

respiratory distress and hemodynamic instability, 

particularly in patients with recent chest trauma, 

invasive thoracic procedures, or underlying structural 

lung disease [38][39]. In hemodynamically unstable 

patients where tension pneumothorax is strongly 

suspected, immediate needle decompression followed 

by chest tube thoracostomy (CTT) is mandatory. 

Treatment must not be delayed for radiographic 

confirmation, as even brief postponement can lead to 

rapid cardiovascular collapse. Conversely, in 

hemodynamically stable individuals, there is usually 

sufficient time to obtain diagnostic imaging such as a 

chest x-ray or, in selected cases, computed 

tomography to confirm the diagnosis and delineate 

associated injuries. Patients with pulmonary 

conditions that predispose them to high peak 

inspiratory pressures—such as those receiving 

positive-pressure ventilation, those with severe asthma 

or chronic obstructive pulmonary disease, and 

individuals with extensive bullous disease—are at 

heightened risk and require meticulous ventilatory 

management and monitoring. CTT remains the 

definitive therapy for most pneumothorax cases and 

successfully resolves the majority of simple and 

tension pneumothoraces when properly inserted and 

managed. Nonetheless, a subset of patients will require 

additional surgical interventions, such as video-

assisted thoracoscopic surgery with bullectomy and 

pleurodesis, particularly in the context of recurrent 

pneumothorax, bilateral involvement, or persistent air 

leaks. These advanced therapies substantially reduce 

recurrence risk and improve long-term outcomes. The 

overarching pearl is that rapid recognition, decisive 

intervention, and adherence to evidence-based 

management pathways can dramatically reduce 

morbidity and mortality associated with tension 

pneumothorax, transforming a frequently fatal 

emergency into a highly treatable condition when 

addressed promptly [40][41]. 

Enhancing Healthcare Team Outcomes 
Optimal diagnosis and management of 

tension pneumothorax rely on coordinated efforts 

among an interprofessional healthcare team, with each 

member fulfilling a distinct yet complementary role. 

First responders, including emergency medical 

technicians, paramedics, and in some systems 

physicians, are often the first to evaluate patients in the 

prehospital environment. Their ability to recognize the 

clinical hallmarks of tension pneumothorax and 

perform emergent needle decompression can be life-

saving and may determine whether the patient survives 

to reach definitive care. In the emergency department, 

emergency medicine clinicians assume leadership in 

ongoing resuscitation, confirming the diagnosis, 

placing chest tubes, and coordinating specialty 

consultations. In the intensive care unit, intensivists 

oversee complex ventilatory management, 

hemodynamic support, and the broader care of 

critically ill patients in whom tension pneumothorax 

may arise as a complication of mechanical ventilation 

or underlying disease [40][41]. Nursing staff are 

central to every phase of care. During the acute 

resuscitative period, nurses establish intravenous 

access, initiate cardiac and respiratory monitoring, 

prepare equipment for decompression and chest tube 

insertion, and assist in procedural support. Following 

stabilization, they manage ongoing analgesia, monitor 

drainage systems, identify changes in respiratory 

status, and provide patient and family education. 

Radiologists contribute by interpreting chest 

radiographs and computed tomography scans, 

delineating the extent of lung collapse, detecting 

associated injuries such as hemothorax or mediastinal 

shift, and guiding further diagnostic or therapeutic 

decisions. 

Respiratory therapists are crucial in 

delivering oxygen therapy, assisting with ventilator 

setup and adjustments, and monitoring gas exchange 

parameters. Their input is particularly important in 

minimizing ventilator-induced barotrauma and 

detecting early signs of recurrent pneumothorax. 

Trauma and thoracic surgeons perform chest tube 

thoracostomy when not already completed by 

emergency clinicians and undertake advanced surgical 

procedures such as VATS or thoracotomy in cases 

where pneumothorax fails to resolve or recurs. 

Pulmonologists provide expertise in managing 

underlying chronic lung conditions, tailoring long-

term follow-up, and evaluating patients for preventive 

interventions such as pleurodesis. Effective 

communication, shared protocols, and ongoing 

interprofessional education are vital to enhancing team 

performance. Simulation-based training in tension 

pneumothorax recognition and decompression 

techniques, standardized emergency pathways, and 

clear delineation of roles during resuscitation all 

contribute to improved outcomes. Through 

coordinated collaboration, the healthcare team can 

ensure prompt recognition, immediate intervention, 

and comprehensive management of tension 

pneumothorax, thereby reduce mortality and improve 

the quality of care delivered to affected patients [40]. 

Conclusion: 

In summary, tension pneumothorax is a time-

critical emergency where outcomes are directly 

determined by the speed of diagnosis and intervention. 

This guide underscores that it is primarily a clinical 

diagnosis, identified by a constellation of signs 

including severe respiratory distress, hypotension, 

unilateral hyperresonance, and absent breath sounds. 

Healthcare providers, especially paramedics and 

emergency clinicians, must act decisively; for a 

hemodynamically unstable patient, immediate needle 

decompression is mandatory and must not be delayed 

for confirmatory imaging. The audible release of air 

during this procedure confirms the diagnosis and 
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initiates life-saving stabilization. Definitive 

management requires subsequent chest tube 

thoracostomy to ensure complete lung re-expansion 

and prevent recurrence. A multidisciplinary approach 

involving emergency personnel, surgeons, 

pulmonologists, and nursing staff is crucial for 

comprehensive care, from the acute resuscitation to 

long-term management of underlying lung disease. 

Ultimately, reducing mortality from tension 

pneumothorax hinges on sustained clinical vigilance, 

reinforced by interprofessional training, clear 

protocols, and a thorough understanding of the 

pathophysiological cascade that makes this condition 

so lethal. Mastery of these principles empowers 

frontline professionals to transform a frequently fatal 

event into a treatable condition. 
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