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STEM CELLS AND HYPERBARIC
OXYGEN THERAPY FOR TBI
MANAGEMENT

Introduction: Over the past 30 years there has been a significant reduction
in mortality following severe TBI together with improved outcome. This has
been largely due to the use of evidence-based protocols emphasizing the
correction of parameters implicated in secondary brain injury. The main
parameters are cerebral blood flow, cerebral oxygenation and management
of co-morbidities. Neuroinflammation is a well-established secondary
injury mechanism following TBI.

Evolving treatment strategies: Inspired by success in Parkinson's and
other neurodegenerative diseases, stem cell based therapy is believed to
provide biobridges, can stabilize blood-brain barrier, reduce the oxidative
stress and provide immunomodulation and neuroprotection. Hyperbaric
oxygen may alleviate secondary insult in TBI through the modulation of the
inflammatory response. Animal studies showed that hyperbaric oxygen
improves neuroplasticity, reduce the inflammatory markers and neuronal
apoptosis following TBI.

Sources of stem cells: Modulating endogenous stem cells or Cell
transplantation (using exogenous stem cells) from fetal/embryonic, bone
marrow stromal cells, umbilical cord cells or induced pluripotent stem cells
(iPSCs). There is plenty of literature showing good response of stem cell
therapy, mesenchymal stem cells in particular, on the outcome in rat TBI
models. The animal models indicate some vulnerability of the stem cells
to the hostile environment of neuroinflammation, which may limit their
potential

Conclusion: Theresults although very encouraging, are still in the laboratory/
preclinical phase and lots of technical, ethical and logistic issues have to be
solved before shifting to clinical trials. Hyperbaric oxygenation can provide
less hostile microenvironment helping with repair and provide better use of
stem cell induced growth factors.
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