Chronic Pain and the Brain

It is well known that patience with chronic pain have abnormalities in their brain.  For instance, it has been shown in patients with chronic back pain that they oftentimes have decreased activity in a region of the brain called the thalamus.  The thalamus is a portion of the brain that is involved in sensory processing.  This area of the brain is also important and is involved in the ability to make decisions and in controlling social behavior.  Chronic pain has been shown to permanently shrink the brain.  This brain damage or brain shrinkage may be irreversible and may render pain treatments ineffective.  For this reason it has been opined by many that it is important to treat chronic pain early on to prevent such permanent changes from developing.  It has been shown in studies that patient’s with chronic pain may show shrinkage in the brain by as much as 11%.  This is equivalent to the amount of brain matter that is lost in 10 to 20 years of normal aging.  These findings have been shown by several researchers.  The decrease in the brain volume occurs mainly in the prefrontal cortex in the thalamus in the brain and is related to both the duration and intensity of the pain.  Researchers have shown that in rats, the spinal cord neurons die with chronic painful conditions.  Other imaging studies have shown that in chronic painful conditions these areas of the brain, the prefrontal area in the thalamus are less active and may presage the development of shrinkage of this portion of the brain.  People with chronic back pain have been shown to move in automatic ways that may perpetuate their pain.  Therapies that teach people how to pay attention to and control their movements to limit this pain, may be helpful.  One researcher has commented on the brain shrinkage and possible injury, “It might well be that it is reversible, but that depends on whether they get the right treatment or not”.  

The psychological side effects of chronic pain are well known in our depression, anxiety, impaired tolerance to stress, sleeplessness, and possibly suicide.  It is well known that there is a mental component to pain because the brain registers pain in the areas that govern emotions.  Someone who suffers a serious injury may also feel the aforementioned depression, anxiety, fear, insomnia.  It has been shown in studies that pain changes the physical architecture of the brain.  It is now possible to show patients that have chronic pain in very select areas only that the pain induces changes in the brain that can be seen on imaging studies.  The advantage of this is that the patients can see that their pain is real.  


Researchers have found that in healthy brains, all of the regions of the brain exist in a state of equilibrium.  When one region is active, other regions quiet down.  But in people with chronic pain, the frontal cortex of the brain, the area mostly associated with emotions is continually active.  This shows that patient’s with chronic pain have areas of their brain that fail to deactivate when they should.  The brain neurons become stuck on continuous activity and this leads to where accelerated deterioration of the nerves and their neural connections.  Functional magnetic resonance imaging can scan the brains of people with chronic lower back pain and show that even though the patient’s suffering from pain are able to perform the same type of tasks that patients that are not suffering from pain, that they do so at the expense of using their brain differently than the pain-free group.  In the pain-free group, some areas of the brain are deactivated, while other areas are activated, solving an assigned task.  This allows the parts of the brain to maintain a cooperative equilibrium.  In the chronic pain group, however, one of the nodes of this network did not quiet down as it did in the pain-free subjects.  The constant firing of neurons in the frontal parts of the brain could cause permanent nerve damage.  One researcher has stated, “We know when neurons fire too much that they may change their connection with other neurons and even die because they cannot sustain high activity for so long”.  This researcher has also stated, “That permanent perception of pain in your brain makes these areas in your brain continuously active.  This continuous dysfunction in the equilibrium of the brain can change the wiring forever, and could hurt the brain.  This explains why patients with chronic pain may have a harder time being in a good mood or making decisions.  It has been hypothesized that the pain produces depression and the other reported abnormalities because it disturbs the balance of the brain as a whole.    
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