
 

1. Tentative Abstract  

DBS has become an established neurosurgical treatment for Parkinson's disease, 

dystonia, and tremors. This is because neuroscientific research in mamalian animal 

models has contributed to improved understanding of brain circuitries underlying 

locomotor control. DBS is seen as an emerging technology for treatment of intractable 

autonomic disease. Autonomic diseases include breathing problems, vocalization 

disorders, hypertension and urinary incontinence and manifest either due to 

neurogenic dysfunction of brainstem autonomic control circuits and/or accompany 

psychiatric and emotional disorders. The midbrain periaqueductal gray (PAG) could 

be a one ‘stop shop’ for treatment of autonomic disease via DBS induced 

neuromodulation because, we have shown
1
 that 1) the PAG functions as the critical 

relay center of the limbic brain, 2) it  possibly represents the only nucleus that 

projects to various autonomic control circuits located in the caudal brainstem and 

spinal cord and, 3) various types of autonomic deficits such as dyspnea, apnea, ataxic, 

asthmatic and sleep disordered breathing, hyper & hypotension and micturition 

disruption can be evoked by stimulating the PAG. This lecture would examine 

whether an autonomic topography exists within the PAG. Secondly, whether there 

exists segregation of neural circuits specific to single autonomic function. Thirdly, 

how selective manipulation of of neural circuits for therapeutic targets can be 

achieved. Further the seminar would examine the design and implantation aspects of 
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neural prosthesis in the brainstem for neuromodulation. Answering these will 

facilitate application of selective DBS neuromodulation for specific autonomic 

disease state.  

1. Subramanian HH and Holstege G (2014). The midbrain periaqueductal gray 

changes the eupneic respiratory rhythm into a breathing pattern necessary for 

survival of the individual and of the species. Progress in Brain Res.  
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