Respiratory Mechanics in an Intubated Swine Model of Sustained G, Acceleration Under Positive-Pressure Ventilation
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INTRODUCTION RESULTS

Military, government, and commercial stakeholders are increasingly JA
exploring the use of high performance remotely piloted aircraft,
supersonic, hypersonic, sub-orbital, and orbital vehicles for the
transportation of cargo, medical supplies, passengers, and casualties.

* Although sustained acceleration is well studied in spontaneously
breathing humans (negative-pressure inspiration), the effects of
sustained chest-to-back (anteroposterior) G, on lung mechanics and
regional aeration during positive-pressure, ventilator-delivered
breathing have not been evaluated in a live, translational animal model.

* The MEDUSA Il experiment was the first to place an injured, intubated,
sedated, animal model into a sustained G, acceleration environment
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Figure 8. The effects of acceleration of ventilation within the whole chest
B) a proposed supersonic USAF Aircraft

Figure 6. The effects of acceleration and on Peak Inspiratory Pressure (PIP). (black) and different regions (colors).
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Figure 9. The effects of acceleration of ventilation within the whole chest
(black) and different regions (colors) normalized to percent change
compared to baseline.

-1 01 2 3 45 6 7 8 9 1011 12
Elapsed Time (mln) inspired)

Figure 3: MEDUSA Il Acceleration Profile. . e " f:'; % C O N C L U S I 0 N

»  Yorkshire-cross swine (40-60 kg) were sedated, " » Sustained G, acceleration in a live swine model altered positive-pressure ventilation. PIP increased and delivered TV

Intubated, and mechanically ventilated in assist- that decreased with higher G,. EIT confirmed altered regional redistribution during G-loading. This study provides
control/volume control (AC/VC). initial in vivo data on ventilation mechanics during sustained acceleration relevant to medical evacuation platforms.

« Animals underwent a 9-minute sustained

anteroposterior (chest-to-back) G, centrifuge A o
- = 4 - . Flgure o: A) Citrex H5 Ventilator Tester in-line The views expressed in this abstract are those of the author and do not necessarily reflect the official policy or position of the Defense Health Agency, Department of War, nor the US. Government. This work
profile consisting of sequential 3-minute
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Figure 7. The effects of acceleration and on Tidal Volume Inspired (Vt
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