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Cell Therapy Brain Injury 

ADRCs (Adipose-derived stem and regenerative cells) have been well documented for their 
potential to improve symptoms, functions and quality of life for patients who have suffered from 
traumatic brain injury. 1 2 3 4 5 6  These cells are akin to having a personalized biologic fire, 
rescue and repair crew. They wait quietly for a sign of trouble – inflammation – and then home 
to that site to do their jobs. 

Research into head and brain injuries began with ancient myths that date back before recorded 
history. The Mesopotamians, an ancient Middle Eastern civilization, knew of head injury and 
some of its effects, including seizures, paralysis, and loss of sight, hearing or speech. The oldest 
known surgical manuscript, the Edwin Smith Papyrus, written around 1650–1550 BC, describes 
various head injuries and symptoms and classified them. Moving forward to today and scientists 
have a developed a deep and rich body of knowledge about the brain as well as the effects that 
impact and injury have upon it.   

Inflammation 
The brain is incredibly resilient so by the time symptoms resulting from TBI become apparent 
they may have developed over a decade or more. In fact, when someone has a brain insult like a 
concussion or a stroke, the brain will repair itself for about a year - yet there is an underlying 
inflammatory process that leads to symptoms, diminished function and poor quality of life in the 
long term. 

The trauma from the impact of a sports injury, car accident, fall or other precipitating event leads 
to neuroinflammation, defined as chronic inflammation in the central nervous system (CNS). 
This causes the immune system to overreact (inflammatory-immune response) to protect the 
brain. Unfortunately, this is like a backseat driver thinking they are helping you but instead cause 
you to get in a car wreck. This response leads to poor blood flow (ischemia) in the brain. Our 
brain needs blood flow to bring oxygen and nutrients to it to keep it healthy. Without it cells die 
off, scars, plaques or proteins replace healthy tissue and the brain degenerates. Loss of neurons 
affects balance, movement, talking, breathing and memory in various ways and at different time 
points depending on the affected areas of the brain, degree of inflammation and rate of 
degeneration.  We call this the Spiral of Degeneration 



This cascade brings on another downward spiral of complications: Depression, pain and opioid 
dependency. 7 8. Depression has been tied to inflammation and microvascular dysfunction.9  

Chronic Pain 
Chronic pain is a common complication of TBI. It is independent of psychologic disorders and is 
common, even among patients with apparently minor injuries to the brain.10 

Opiates bring on a further downward spiral that has spun out of control in our society. It works 
like this: Long-term use of opioid painkillers such as oxycodone can increase a person’s 
sensitivity to pain (hyperalgesia). It is an unfortunate irony for people who rely on morphine, 
oxycodone, and other opioid painkillers. The drug that’s supposed to offer you relief can actually 
make you more sensitive to pain over time, leading people to rely on higher and higher doses of 
these addictive medications.  

Process of Repair 
On the other side of the coin, ADRCs, through cell-to cell communication, mobilize nearby cells 
to work more efficiently. This is called the paracrine effect.   

To continue with the repair crew analogy, they recruit repairmen at the site - resident stem cells - 
to get back on the job and do their part. As an extended team, they first decrease inflammation 
and the overactive immune responses. Once the backseat driving diminishes they increase 
circulation with new blood vessel growth, prevent further programmed cell death, decrease scar 
size and regenerate healthy tissue and nerves. This is how wounds naturally heal. 

We call this the Process of Repair.  It involves the multiple mechanisms of action that are needed 
to repair and regenerate the brain.  



Bioactive Molecules & Repair 
Unlike a pharmaceutical drug that relies on a single molecule or chemical to subdue the most 
prominent factor in a disease e.g. a steroid suppresses inflammation, psychotropic drugs alter 
serotonin levels and opiates suppress pain, adult stem cells blanket a diseased tissue or organ 
with hundreds of biologically active molecules that promote cellular, nerve and tissue repair 
where needed.11  

Circling back to the pain associated with brain injury, ADRCs contain several cell-types that 
release molecules that produce an opiate-like effect naturally and restore the function of opioid 
receptors. In other words, there are opioids that naturally reside in our tissues and blood stream 
to reduce pain and improve mood 12 13 14 15  An example would be an endorphin, often described 
as responsible for “runner’s high”. These resident (endogenous) opioids can help the patient 
naturally reduce or eliminate his pain meds. They attach to opioid-receptors in the brain. Once 
attached, they send signals to the brain of the "opioid effect" which blocks pain, slows breathing, 
and has a general calming and anti-depressing effect. 

Protocol 
When the patient has a brain insult a low dose of mannitol, a sugar alcohol, is delivered IV prior 
to the stem cell infusion. Mannitol temporarily opens up the blood brain barrier so that a 
significantly higher percentage of cells can safely migrate into the brain.16   

Biodistribution and anatomical studies have also established the lymphatics vessels - which 
parallel the vascular system - as a route that stem cells migrate through to by-pass the blood-
brain-barrier.17 18  



Cycle of Care 
Following Cell Therapy, we recommend optimizing diet, exercise and a minimally stressful 
lifestyle to achieve maximum benefit. Physical therapy may be recommended for brain injury 
patients. 

Summary 
 Cell therapy represents a minimally invasive option to treat traumatic brain injury based on 
harnessing the power of our own biology. The goal is to improve symptoms, function and 
quality of life. 
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