Neurally Adjusted Ventilatory Assist (NAVA)
Introduction

In December 2007 NAVA was introduced in the Pediatric Intensive Care Unit of the UZ Brussel (University Hospital of Brussels - Belgium). At that time the PICU of the UZ Brussels was the first unit in the country to implement proportional mechanical ventilation in a very ill or severely injured pediatric population. The 15 year old techniques of proportional and neurally adjusted mechanical support have recently crossed the boundary between experimental (C. Sinderby and J. Beck) and commercially available tool (Maquet, Sweden).

Implications for nurses  
The difference between NAVA and the other modes of mechanical ventilation is that the insertion of a gastric catheter is mandatory. Without a gastric catheter NAVA is not applicable. It should be clear however that the gastric catheter is one of a ‘special kind’ although it will be used for routine feeding or emptying of the stomach. The gastric catheter has additional sensors along its course that are not thicker than a hair. These sensors are connected to the electronic part of the catheter that will sense all electrical activity in the body (like an electromyography). Filters within the machine’s NAVA module will only allow the electrical activity of the heart (ECG) and the electrical activity of the diaphragm (Edi) to pass. The ECG from the gastric catheter is comparable with an ECG on the bedside monitor, but its main purpose is to help the nurse to navigate the gastric catheter to its exact position: as close as possible to the diaphragm. At that precise location the capture of diaphragmatic neuronal stimulation by the brain is optimal. The sensors on the gastric catheter are tracking the ‘neural wishes’ of the patient: in other words, when he or she wants to breath even before a breath has started. The major difference between NAVA and other ventilatory modes is that NAVA triggers the mechanical support by tracking the stimulation of neural pathways by the brain, while conventional ventilation ‘simply’ reacts on pressure, flow or temperature gradients caused by diaphragmatic activity. In a pediatric population the respiratory frequencies are much higher and respirators have shorter windows to measure spontaneous activity. Physiologists observed important asynchronicity even in the most synchrone ventilation modes when respiratory efforts are measured by conventional ‘triggering’ tools. Measuring the electrical activity of the diaphragm is one step ‘before’ the actual muscle contraction occurs that generates the physical gradients measured by conventional techniques. The NAVA tool therefore seems to be a true innovation in the field of mechanical ventilation, as it compares electrical with pneumatic (conventionally measured) activity and unloads the diaphragmatic effort by beat-by-beat proportional mechanical support.
First observations

The few pediatric centers implementing NAVA do so in a pediatric population with short weaning off periods. Our center has opted for NAVA implementation in the infant and pediatric RDS population. The NAVA tool registers data previously unseen in conventional support modes. Many of the observations are not fully understood yet as evidence is sparse. The learning period however shows that NAVA even though incomparable with conventional support and settings is a true ventilation mode. During this ventilation mode all diaphragmatic electrical activity is translated to proportional insufflations. Therefore the operator enhances the Edi signals (measured in µV) with a pressure support level (in cm H2O): the patient is allowed to sigh, to increase or to decrease his respiratory pattern, to pause… The main purpose remains to unload the diaphragm whilst keeping it in motion and without ‘stunning it’ due to asynchronicity caused by the shortcomings of modern conventional triggering.     
In the meantime about 20 children have been ventilated in the NAVA mode in the UZ Brussels but unfortunately without comparing them with a control population. It is not clear yet whether children will been weaned off sooner from the respirator and certain observations suggest that the diaphragm is perhaps not the first respiratory muscle to wake up from Morpheus grip. Nevertheless NAVA looks like a challenging, possibly promising mode of non-conventional but most physiologically triggered mechanical ventilatory support.                     
