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Respiration 

• Provide O2 to the tissues and to 
remove the CO2

• Breathing ( ventilation) : 

• External respiration :

air and blood 

• Internal respiration : 

blood and tissues 

• Cellular respiration : produce 
ATP( energy) 



Respiratory system 



Trauma impact to respiration system 

 Chest wall injury
MRF, Flail chest 

 Hemothorax, 
Pneumothorax

 Pulmonary contusion
 Mucus plug  

 Traumatic Cardiac Contusion  
 Congestive Heart Failure 
 COPD

Direct chest injury leading to functional impairment of one or both lungs



Trauma impact to respiration system 

 Traumatic brain injury
 Cervical cord injury 
 Facial Trauma
 Long bone fractures 

 Hypovolemic shock
 SIRS or DAMP 
 MOF

Indirect injury via a multi-factorial inflammatory—mediated response to severe extrathoracic injury.





Goal of Mechanical Ventilation in  Trauma 

To maintain gas 
exchange, to reduce or 
substitute respiratory 

effort 

To diminish the 
consumption of systemic 

and/or myocardiac O2
To obtain lung expansion 

To allow sedation, 
anesthesia and muscle 

relaxation

To stabilize the thoracic 
wall 

To avoid hypoxia and 
secondary tissue injury
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Several Consideration in prolonged Mechanical Ventilation



Ventilator induced Events  > 20% FiO2 

 > 3 cm H2O PEEP 

VAC : Ventilator-associated condition

IVAC : Infection-related ventilator-

associated complication

VAP : ventilator-associated pneumonia 



Bundles : prevention 
Ventilator induced Events

 Head of bed elevation (30 to 45 degrees)

 Mouth/endotracheal tube care (oral cleansing with chlorhexidine)

 Lung-protective ventilator strategies 

 Early discontinuation of mechanical ventilation

 Appropriate analgesia and sedation 

(especially avoiding benzodiazepines)

 Daily interruption of sedation

 Early mobilization, with or without 

ambulation

 Deep venous thrombosis prophylaxis

 Gastrointestinal prophylaxis

 Balanced intravenous fluid administration



Mechanism of Ventilator induced Lung Injury

Barotrauma : Damage secondary to high airway pressure (ie, pneumothorax or 
pneumomediastinum

Volutrauma: high Tv causing overdistention of alveoli

Atelectrauma :  the shear and strain of collapsible lung units opening and closing 

biotrauma : damage from the release of proinflammatory cytokines and immune-mediated 
injury that occurs when lung tissue is exposed to unphysiologic stress or strain



Lung Protective Ventilation

limit tidal volume ( 6-8 ml/kg x IBW) Limit

limit end-inspiratory plateau pressure (Pplat) <30cm H2OLimit

provide adequate PEEP to keep the lung open and prevent alveolar collapse  Provide

limit FiO2 as low as possible ( PaO2 of 60-80 mm Hg or oxygenation saturation ≥90%Limit



 changes in diaphragm structure and function 

caused by mechanical ventilation are an important 

and potentially avoidable determinant of poor 

outcomes

Mechanical Ventilation –induced Diaphragm Dysfunction

VIDD is reported in up to 53% of mechanically 

ventilated patients within 24 h of intubation.



Mechanical Ventilation –induced Diaphragm Dysfunction



Our current research suggests that diaphragmatic morphological changes may occur

surprisingly faster after a relatively short duration of invasive mechanical ventilation 

in patients without any prior evidence of chronic comorbidities.



 spontaneous breathing as possible

 Optimizing sedation strategy

 Avoid prolonged use of muscle relaxants and steroids

 Inspiratory muscle training

Mechanical Ventilation –induced Diaphragm Dysfunction



Mechanical Ventilation –induced Diaphragm Dysfunction

 Theophylline effect 

 Heart muscle contractility and efficiency, 

 Improves endurance and grip strength in patients 

with neuromuscular diseases 

 Increases respiratory muscle activity such as 

intercostal muscle, transversus abdominis muscle, 

and diaphragm

The dose of theophylline was 200 (200-400) mg/d, 

and the treatment duration was 12 (7-25) days



Patient Self-Inflicted Lung Injury
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Patient Self-Inflicted 
Lung Injury



Cardiac failure in Mechanical Ventilation 





Specific issue in trauma with Mechanical Ventilation 



1. Timing of Mechanical Ventilation 



Early Intubation 



 Timing of intubation of initially stable, moderately 

injured trauma patients affects mortality 

 Initially stable, moderately injured patients who 

later deteriorate and require delayed intubation had 

a higher mortality



2. Occult pneumothorax in Mechanical Ventilation  



 Occult HPTX can be carefully observed in patients with chest trauma who 

required positive pressure ventilation.

 Moreover, delayed tube thoracostomy is not associated with an adverse event

 With close observation

use of tube thoracotomy could be minimized and only restricted to those 

patients who had evidence of progression of hemo- or pneumothorax (increase 

in size) on follow up chest radiographs or developed respiratory compromise.



3. Pleural effusion in Mechanical Ventilation  





 Significant pleural effusion is observed in approximately 13% of patients at 

the time of liberation from mechanical ventilation and is not associated with 

any significant impact on the results of weaning. 

 Other mechanisms should be carefully excluded before attributing weaning 

failure to pleural effusion.



 Moderate-to-large pleural effusion was 

found in one third of patients at 

initiation of weaning and associated 

with worse outcomes. 



3. Screening bronchoscopy strategy in Mechanical Ventilation   



 13% lower VAP rate in the bronchoscopy group (YB) as compared to the 

group that did not receive bronchoscopy (NB) (P < .025



 Early FOB and BAL allow the identification of EP in patients at high risk 

for aspiration and VAP and allow for prompt treatment of early respiratory 

tract infection



4. Flail chest in Mechanical Ventilation   



 selected patients suffering from traumatic flail chest may 

profit from early rib fixation if chest wall instability is the 

main reason for ventilator-dependency



Medical Management in Mechanical Ventilation   





Take Home Message

Mechanical ventilation is essential for patients with indications. 

Mechanical ventilation can sometimes be harmful to patients. 

 There is no single golden rule. 

 Continuous monitoring and appropriate application to the situation 
can yield good results. 

 In prolonged mechanical ventilation, various factors should be 
considered
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