
 

 

CHEST INJURY PULMONARY CONTUSION 

 

Anthropometry of the Blue Period (ANT) 100 1960 & ANT 82 1960,  IKB and synthetic 

resin on paper laid down on canvas; Yves Klein, Musée National d’Art Moderne, Centre 

Georges Pompidou, Paris 



What is blue?. Blue is the invisible becoming visible... 

 

Yves Klein, 1957. 

 

Yves Klein always saw something of the mystical in the color blue. So much so that 

during his “blue epoch” he painted nothing but monochrome blue - vast canvases of blue 

“IKB” - or “International Klein Blue” his patented synthetic Twentieth century version 

of lapis lazuli, chemically prepared to give a brilliant, but more importantly everlasting 

blue that would not fade and so remain immortal.  

 

He drew his inspiration from the sky -  hours spent on summer holidays staring up at it. 

He once claimed to have signed the opposite side of the infinite as his work of Art, the sky 

itself. Among the avant-garde connoisseurs of post war France Klein, struck a chord. His 

monochrome blues he claimed would make what was invisible - visible. Needless to say 

this was not a concept that had widespread appeal, only to a very narrow elite indeed. To 

bring his wonderful idea to the wider masses though Klein realized he may have to make 

his message perhaps a little more visible than simple monochromes. Therein lay his 

genius. Two decades ahead of his time he plunged the Art world into uncharted waters, 

boldly going where no one had gone before. He heralded the immensely popular genres 

of the 1970s and 1980s of “Performance Art” and “Conceptual Art”. He changed the 

concept, just as surely as had Marcel Duchamp a generation earlier had, of what Art was 

or what it could actually be - hence the label “Conceptual Art”. On one occasion he 

displayed his monochromes - all exactly the same - but charging wildly different prices 

for each - it all depended on which one created some emotion in the viewer - necessarily 

a unique experience for each! - and people paid! He put on grand performances to 

promote his Art - such as his great “leap into the blue void” - a clever piece of camera 

work in the days before digital photography, showing him leaping off a building into thin 

air, inviting people to take a leap of faith with him            

 

But his masterpieces, that particularly captured the imagination of the bemused public 

were creations of both concept and performance. He dispensed with traditional paint 

brushes, replacing them with “live brushes” - naked models all covered in IKB who 

undulated across vast canvases with orchestras playing in the background - champagne 

provided - invitation only! His muse Rotraut Uecker assisted in covering the models in 

blue paint, they would then press up against the canvases - voila !- the blue 

monochromes have now come to life! Ana Honigman wrote of these works, “Klein 

reinvents the notion of the nude. Repeated blurred images of a female nude seem to 

emerge from the canvas, as though walking towards the viewer through some sort of veil. 

The nudes are not fully formed, or even recognizably naked. The naked body has been the 

instrument of execution as well as the object of this painting. Hauntingly beautiful and 

thought provoking, Klein’s painting redefines (the very) concept of “painting”. Klein had 

suddenly made his blue much more visible to a much wider audience! 

 

When we examine the canvas of a radiograph we may see an unclear ghostly vision - or 

none at all - much like an undifferentiated Klein blue monochrome. The meaning is quite 

obscure. Yet this image may, like a Klein “blue”, evolve with time. We must look at it 

with a different understanding, or concept - a CT scan - before this image will more fully 

emerge from the obscuring veil of the plain radiograph.    

 



CHEST INJURY PULMONARY CONTUSION 

 

Introduction 

 

Pulmonary contusion refers to blunt traumatic lung parenchymal injury, without 

laceration, which results in oedema and hemorrhaging into the interstitial and 

alveolar spaces. 

 

This results in consolidated lung and atelectasis that can lead to hypoxia and is one of the 

most common potentially lethal chest injuries.  

 

It may also result in traumatic pneumatoceles, which most commonly resolve but may 

occasionally cause longer term complications. 

 

The true extent of injury may not be apparent initially, either clinically or 

radiologically.  

 

Contusion may develop and progress significantly over the ensuing 24 - 48 hours 

following the initial injury. 

 

The cornerstone of treatment will be oxygenation and adequate ventilation until the 

contusion resolves. 

 

See also separate documents on: 

 

● Rib fractures (in Surgery - Trauma folder).   

 

● Sternal Fractures (in Surgery - Trauma folder).   

 

● Chest Trauma - Flail Segments (in Surgery - Trauma folder).  

 

Pathology 

 

Pulmonary contusion is seen with blunt injury to the chest.  

 

It is often associated with fractured ribs, and is strongly associated with flail segments, 

however it can be seen in the absence of either of these, especially in younger adults and 

in children who have far more complaint chest walls.  

 

There is traumatic lung parenchymal injury, without laceration, which results in 

oedema and hemorrhaging into the interstitial and alveolar spaces. 

 

This results in consolidated lung and atelectasis that can lead to hypoxia. 

 

The injury typically develops over the course of the ensuing 24 - 48 hours.  

 

 

 

 



Complications: 

 

Contusion leads to pulmonary hemorrhage and edema that may result in the following 

complications: 

 

1. Respiratory failure: 

 

 ● Due to impairment of gas exchange, including a progression to an ARDS 

 type picture. 

 

  The more extensive the contusion, the more likely will be the development 

 of an ARDS type complication.  

 

There is a significant inflammatory reaction to blood components in 

the lung, and 50-60% of patients with significant pulmonary 

contusions will develop a bilateral Acute Respiratory Distress 

Syndrome (ARDS).  4 

 

2. Increased pulmonary vascular resistance, with consequent right heart strain. 

 

3. Impaired ventilation: 

 

 ● Decreased lung compliance of the involved segments. 

 

 ● Lung atelectasis. 

 

4. Pneumonia: 

 

● Stagnant blood within the alveolar spaces provides an excellent culture 

 medium for bacteria. 

 

5. Pneumatocele formation: 

 

● Pneumatocele formation most commonly occurs as a result of pneumonia, 

 however other non-infectious causes include,  lung toxins (hydrocarbon 

 pneumonitis) and blunt barotrauma, (including positive pressure 

 ventilation). 

 

 Traumatic pneumatocele has a different pathophysiology from the 

 infectious type, developing in a 2 step process: 

 

Initially, the lung is compressed by the external force of the trauma, then 

is followed by a rapid decompression from increased negative 

intrathoracic pressure.  

 

A “bursting lesion” of the lung consequently occurs and leads to 

pneumatocele formation. 
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Pulmonary contusions will generally resolve within 3 - 5 days, provided no major 

secondary complications ensue, such as ARDS or pneumonia.  

 

Clinical features 

 

Pulmonary contusions cannot be definitively diagnosed on physical examination. 

 

Non-specific features may include: 

 

1. Vital signs: 

 

 ● Will usually be abnormal with more significant contusions. 

 

 ● Hypoxia to a varying degree, depending on the severity of injury. 

 

2. Haemoptysis 

 

3. Pain: 

 

 ● This will be primarily from associated injuries. 

 

5. Paradoxical chest wall movement may be seen if the contusion is secondary to a 

flail segment.  

 

 ● Flail segment has a strong association with underlying pulmonary 

 contusion, (see also separate document on Flail segment in Trauma 

 folder). 

 

6. Crepitations may be heard on auscultation, but again this sign is non-specific. 

 

Pulmonary contusions will usually resolve over 3 - 5 days, provided no secondary insult 

occurs. 

 

Investigation 

 

Blood tests: 

 

These include: 

 

1. FBE 

 

2. U&Es/ glucose 

 

3. Cardiac enzymes, (associated myocardial contusion) 

 

4. Blood group and cross-match (as for any multitrauma, as clinically required). 

 

5 ABGs: 

 



 ● These will give the best measure of physiological compromise. 

 

ECG: 

 

As there be may associated myocardial contusion. 

 

Plain radiography CXR: 

 

Most significant pulmonary contusions will be diagnosed on a plain chest X-ray.  

 

As noted above however the initial chest X-ray will often under-estimate the size and 

severity of the contusion and the radiological lesion will often lag behind the clinical 

picture. 1 

 

The true extent of injury may not be apparent on plain radiology films until 24 - 48 hours 

following the injury. 

 

See Appendix 1 below. 

 

CT scan: 

 

CT scanning is very sensitive for the identification of pulmonary contusion and 

traumatic pneumatocele. 

 

It is also more specific than plain radiography and may differentiate contusion from other 

pathology such as atelectasis or aspiration.  

 

CT will also accurately determine the true extent of a pulmonary contusion which will 

not be apparent on plain radiography alone. 

 

Most contusions however that are only visible on CT scan and not on plain radiology will 

not cause significant clinical symptoms. 

 

If pulmonary contusions are suspected on plain radiography, then a CT scan should be 

done. 

 

See Appendix 2 below. 

 

Echocardiography: 

 

If any associated cardiac injury is suspected.  

 

Management 

 

Management of pulmonary contusion is supportive while the pulmonary contusion 

resolves. 

 

1. ABC 

 



● As in any multi-trauma, attention should be paid to any immediate ABC 

issues. 

 

● Immobilization of the cervical spine as clinically indicated.  

 

2. Fluid resuscitation: 

 

● Fluid resuscitation as in any major trauma to correct any hypotension is a 

priority. 
 

● It should be cautioned however that contused lung is also sensitive to over-

hydration and if this occurs, an ARDS types picture may result.  

 

3. Establish monitoring: 

 

● ECG. 

 

● Pulse oximetry. 

 

● Non-invasive blood pressure. 

 

3. Oxygenation: 

 

Oxygen therapy: 

 

● Initially this may be by Hudson mask / non-rebreather oxygen. 

 

Often however more aggressive means of oxygenation will be necessary 

 

Non-invasive ventilation: 

 

● This may be tried as an option in more severe cases. 

 

Intubation and mechanical ventilation: 

 

● In the more severe cases again, intubation and mechanical ventilation will 

be required. 

 

● Ventilation is continued until resolution of the contusion, and until 

adequate oxygenation can be maintained without mechanical ventilation. 

 

 ● Ventilation should involve a lung protective strategy: 

 

♥ Use a low tidal volume, low pressure technique to reduce the risk 

 of barotrauma and secondary lung injury.  

 

4. Analgesia: 

 



● Analgesia will be the cornerstone of treatment for any associated rib and/ 

or sternal fractures.  

 

 This will assist in allowing ventilation, otherwise restricted by pain. 

 

See also separate documents on: 

 

● Rib Fracture (in Surgery Trauma folder).  

 

● Sternal Fracture (in Surgery Trauma folder). 

 

5. Intercostal catheter: 

 

● Is indicated if there is associated significant pneumothorax or hemothorax. 

 

● This is particularly important in any patient who is to be intubated or is to 

receive non-invasive ventilation. 

 

6. Chest physiotherapy: 

 

● Clearance of secretions is decreased with pulmonary contusion, and any 

 chest wall injury and mechanical ventilation.  

 

Chest physiotherapy is also important to minimise the incidence of 

pneumonia in this susceptible group. 

 

7. Post traumatic pneumatoceles: 

 

● In most circumstances, pneumatoceles are asymptomatic and do not 

 require surgical intervention. 

 

● Periodic follow-up (with CT scanning) until resolution of the 

 pneumatocele is usually all that is required. 

 

● The usual natural course of a pneumatocele is slow resolution with no 

 further clinical sequelae.  

 

● Interventional surgical treatment is only reserved for patients who develop 

 complications, such as:  

 

♥ Bleeding  

 

♥ Secondary infections 

 

♥ Tension pneumatoceles 

 

♥ Persistent broncho-pleural fistula formation. 

 



Occasionally CT guided needle aspiration of a pneumatocele may be 

required to relieve compression from a very large and/or tension 

pneumatocele (which may cause circulatory compromise) or for drainage 

of a developing infective abscess.  

 

● Positive pressure ventilation can result in a sudden increase in size and 

 tension of a pneumatocele. Therefore, careful monitoring is important in 

 patients receiving positive pressure ventilation when pneumatoceles have 

 been documented. 

 

● Caution patients with pneumatocele against skydiving or exposure to very 

 high altitudes because of an increased risk of pneumothorax.  

 

 Scuba diving  must also be avoided until the pneumatocele completely 

 heals. 

 

 

Disposition 

 

Any patient who has sustained a significant blunt chest injury will be at risk of hypoxia 

from pulmonary contusion.  

 

If they are not already hypoxic this possibility must be anticipated over the ensuing 24-48 

hours, and so must be carefully observed in an appropriate in patient unit such as a HDU 

or ICU.  

 

Patients with pneumatoceles should have follow up CT scans to ensure resolution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Appendix 1: Pulmonary Contusion Radiology:  

 

Chest injury showing pulmonary contusion on presentation (left) and at 24 hours post 

presentation, (right), (from Trauma.org). 

 



Appendix 2: Post Traumatic Pneumatocele: 
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