ATLS PRINCIPLES
A RECAP:

As senior trainees you should already be proficient at performing an ABC assessment. This recap is to help you focus on the specific life threatening injuries found in the trauma patient.

Primary Survey

The primary survey enables a rapid structured assessment of the injured patient. During the primary survey immediately life threatening injuries are identified and treated.

A-Airway and C-spine control

The airway should be assessed immediately for patency. Complete airway obstruction is rapidly fatal. The patient will have see-saw breathing, rapidly become hypoxic and cyanosed. This needs to be treated immediately with airway opening manoeuvres (jaw thrust and simple adjuncts) quickly followed by a definitive airway. (ET tube or surgical airway)
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SEESAW BREATHING

 Patients with facial trauma, airway burns or a low GCS will all have a potentially compromised airway and will need a definitive airway established early. Early preventable deaths from airway problems after trauma often result from:

· Failure to recognise the need for an airway
· Inability to establish an airway
· Failure to recognise an incorrectly placed airway
· Displacement of a previously established airway
· Failure to recognise the need for ventilation
· Aspiration of gastric contents
All patients with significant trauma are at risk of a cervical spine injury. Three point cervical spine immobilisation, with collar, blocks and tape, should be performed. 
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B-Breathing
During your assessment of breathing you should focus on identifying and treating life threatening thoracic injury. The following mnemonic may act as an aid memoir:

ATOMFC

A – airway obstruction

T – tension pneumothorax

O – open pneumothorax

M – massive haemothorax

F – flail chest

C – cardiac tamponade 
Airway obstruction: Covered in previous page

Tension pneumothorax: 

Signs include increased respiratory rate, reduced air entry on effected side with hyper-resonance, progressive hypoxia, cyanosis and shock. Deviated trachea to opposite side is a late sign. Caused by a breach in the pleura acting like a valve, allowing inhaled air out into the pleural space but not allowing it to be exhaled. This results in more air accumulating with each breath.

Treatment:

Need to enable air to escape from pleural space. Needle thoracotomy, through 2nd intercostal space midclavicular line, is quick but will only last a short period of time. Thoracostomy in the 4th or 5th intercostal space anterior axillary line is quick and effective and easily converted into a chest drain.
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L Tension pneumothorax. Note the mediastinum is pushed over to the right. Ideally this patient would have been treated without needing an x-ray for diagnosis.
Open pneumothorax:

Most likely to occur with penetrating trauma. Chest wound that bubbles / sucks with each inspiration and signs of an associated simple pneumothorax.

Treatment:

Treatment is with an occlusive dressing secured on 3 sides over the wound which allows air to escape from the pleural space, but prevents air being sucked in from the room. Followed by a chest drain.
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Open pneumothorax

Massive haemothorax

Accumulation of blood and fluid in the hemithorax can significantly compromise respiratory effort by compressing the lung and preventing adequate ventilation Massive haemothorax (1500ml or more) will result in shock and suggests disruption of the systemic or hilar vessels. Good IV access with fluid resuscitation must be secured prior to chest drain insertion. Urgent surgical intervention may be required.
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L sided haemothorax
Flail chest

A flail chest occurs when a segment of the chest wall does not have bony continuity with the rest of the thoracic rib cage i.e. 2 or more ribs fractured in 2 or more places. This results in severe disruption of normal chest wall movement. The major difficulty in flail chest stems from the underlying lung injury (pulmonary contusion). Treatment is aimed at managing the underlying lung injury with intubation and ventilation as necessary.
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Flail Chest
Cardiac tamponade

This most commonly occurs as a result of penetrating trauma.
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Blood collects in the pericardial sac, preventing the heart from pumping effectively and restricting cardiac outflow. This should be suspected in any shocked patient with penetrating chest trauma. The diagnosis can be difficult and easily confused with a tension pneumothorax. A cardiac echo is often performed as part of a FAST ultrasound scan, and this can help with the diagnosis. 
Treatment:

If suspected a pericardiocentesis can be performed. In the situation where you witness a patient arrest and you think this may be due to pericardial tamponade, a thoractomy can be performed and the pericardial sac opened up to release the blood clot.
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C-circulation

Once you have recognised that a patient is shocked, the next step is trying to work out why. The process for the trauma patient is directly related to mechanism of injury. Most injured patients in shock are hypovolaemic due to blood loss, but some may have a tension pneumothorax, cardiac tamponade or neurogenic shock.

Once haemorrhagic shock is recognised fluid resuscitation should commence pending the urgent requesting and arrival of blood. The patient should be given sufficient fluid to maintain an adequate radial pulse. This equates to adequate organ perfusion, whilst attempting to avoid clot disruption and further bleeding.

This general principle should be avoided in 2 circumstances: 1) Head injuries, where the BP needs to be maintained at levels to enable adequate cerebral perfusion in the context of a raised intra-cranial pressure. 2) Paediatric trauma.

Any patient suffering from hypovolaemic shock should have urgent surgical involvement. Patients who remain shocked despite resuscitation may need to go directly to the operating theatre.
D – Disability

Although many of the trauma patients that we see suffer from significant head injuries, it is important to remember that they will die from problems with ABC before they succumb to their head injury. Effective management of ABC also optimises cerebral perfusion and oxygenation and limits secondary brain damage.

Imaging in Trauma:

A chest x-ray and pelvic x-ray are a standard part of a trauma series and are performed as part of the primary survey. In some units a lateral c-spine x-ray is also taken. C-spine x-rays are increasingly being replaced by CT imaging in the context of major trauma.
F.A.S.T ultrasound scans are increasingly used in the ED. They can be used to identify significant intra-peritoneal bleeding. In experienced hands they are quick and easily repeatable. They do not identify solid organ damage or bleeding into the retroperitoneal space.
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CT scanning is increasingly used in patients with significant mechanism of injury. A trauma scan imaging head, neck, chest abdomen and pelvis is carried out. This is an extremely useful tool in the trauma setting, providing valuable diagnostic information and enabling treatment to be accurately planned.
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CT showing L sided pneumothorax not visible on CXR
You should now all be ready for your trauma tutorial!!
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