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Hydrated Xenogeneic Decellularized Tracheal Matrix as a Scaffold for Tracheal Reconstruction
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Problem: Chronic airway strictures pose a significant clinical challenge and are associated with high mortality rates (11-24%) [1].  Stricture often necessitates tracheal resection.  Resection can be limited by excessive anastomotic tension ischemia, and failure to heal.  Regenerative medicine approaches, such as extracellular matrix (ECM) scaffold technology, have been used to reconstruct various tissues in pre-clinical studies and in clinical applications.  The present study has investigated the remodeling of hydrated xenogeneic decellularized tracheal matrix (DTM) in canine models.  

Methods: Full circumferential scaffolds of DTM were implanted heteropically in both the neck beneath strap muscles adjacent to the native trachea and wrapped with omentum in the abdominal cavity.  Specimens were harvested at 2, 4, and 8 weeks for histologic analysis and mechanical testing.  

Results: Assessment of the DTM showed decellularization of the trachea with the exception of the cartilage.  Cartilage stained strongly for GAGs.  Testing showed that the pressure-diameter response of the DTM was similar to native canine trachea at the time of implantation. Histologic examination of the heterotopic implants showed infiltration of the scaffold with mononuclear cells and new blood vessels.  The implant from the omentum showed incorporation of fat on the surface.   The device from the neck more closely resembled the native trachea visually.  The cartilage rings were still present regardless of the implant site and maintained mechanical integrity.  The outer diameter of the implants increased during remodeling, requiring modifications to the pressure diameter system.  Tissues were wrapped in saline soaked gauze and frozen until modifications are complete.

Conclusions: A hydrated form of DTM with preserved cartilage integrity shows promise for an off-the-shelf functional tracheal replacement.  
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