Staker-Shirts 10






Interruptions in the Neural Highway:
Traumatic Brain Injuries and Behavioral or Psychological Changes





By:
Amanda Staker-Shirts





Psychology 1010: Introduction to Psychology
Dr. Marci Campbell
February 15, 2015




	
Interruptions in the Neural Highway: Traumatic Brain Injury and Behavioral or Psychological Changes

The brain is an interconnecting highway of neurons that is responsible for the day to day activities of an individual.  This central hub not only controls conscious action but facilitates unconscious responses.  When the brain suffers a traumatic injury; whether accidental, chemical/medical, surgical, there can be significant changes in that individual.  These changes can be manifested in several ways: behaviorally, psychologically and/or physically.  These changes can range from minor inconveniences to seemingly insurmountable complications.  The behavioral changes that can happen depend on where the traumatic injury occurs in the brain.  Certain areas of the brain are responsible for controlling different actions, behaviors and produce different responses. However these changes manifest themselves, the afflicted individual has to learn to cope with such changes.   While the individual must undergo intense and extensive therapy, family and friends of these individuals must also develop coping skills in order to care for and live with them.
Physical Characteristics of the Brain 
	The brain consists of three main sections: the cerebrum, the cerebellum, and the brainstem.  The cerebrum, which makes up the majority of the brain, is not only divided into two hemispheres but also divided into four lobes.  These sections and lobes are responsible for different functions within the body.  When the brain sustains an injury to these different areas, the effects can manifest themselves in a variety of ways.  The severity of the complications depends on the amount of damage that occurs from the initial trauma.   Due to this fact, it is important to determine the different bodily functions that each area of the brain manages.
The Frontal Lobe  
The frontal lobe is responsible for such functions as problem solving, reasoning, planning and emotions (McAdams, 2013.)  This area is often referred to as the reasoning area of the brain and it is also the area that is responsible for personality.  
The Temporal Lobe 
	The temporal lobes are primarily “responsible for processing and analyzing of auditory information (Wisegeek, 2015.)”  This area is also partially responsible for speech, memory, visual responses, and emotional responses.  Interestingly enough, since the temporal lobes are located on opposite sides of the brain, they are responsible for separate functions.  The left temporal lobe is primarily responsible for interpreting language and storing verbal memories.  The right lobe processes nonverbal sounds and stores nonverbal memories (Wisegeek, 2015).
The Parietal Lobe
	The Parietal lobe is largely responsible for processing information pertaining to spatial sense and navigation.  It also interprets tactile information that is gathered by the skin: temperatures, pain, and touch (Wikipedia).
The Occipital Lobe
	This lobe processes visual information and stores visual memories.  This area also helps interpret orientation, spatial frequency and colors (Wikipedia.)
Other Important Structures
While these areas account for most of the brain’s mass, there are other areas that are equally important in performing day-to-day functions.   The cerebellum, which is located at the back of the cerebrum near the occipital lobe, governs fine movement, coordination, balance, equilibrium and muscle tone (Baily, 2015.)   The brainstem, located at very base of the brain, is responsible for unconscious bodily actions such as: “alertness, arousal, breathing, blood pressure, digestion, heart rate and relays information between the peripheral nerves, spinal cord, and upper parts of the brain (Baily, 2015.)”  The Limbic system, which is located directly under the cerebrum, is the area that regulates adrenaline flow, behavior, emotion, motivation, long-term memory and olfaction or smells.  “Emotional life is largely housed in the limbic system, and it has a great deal to do with the formation of memories (Wikipedia).”    There is also a structure within the brain that connects the hemispheres of the brain called the corpus callosum.  This structure does not govern any functions but is does facilitate communication between left and right side of the brain.  
	It is important to have a basic understanding of the brain’s structure and functions in order to understand why certain deficits manifest when different parts of the brain are injured.  However, treating and coping with traumatic brain injuries are still a long, tedious process for both victim and caretaker.  
Injuries to the Brain and the Manifesting Symptoms
The Frontal Lobe
	In the Psychology text book, an accounting of Phineas Gage is given when he suffered a traumatic injury to his brain; more accurately to his frontal lobe.  Gage was impaled by a metal rod that entered through his lower jaw, continued through the eye socket and exited through the top of his head.  Though he survived the ordeal, it was noted that he was a markedly changed man.  Prior to his incident, Gage had been described as a mild mannered man who was quiet, soft-spoken and hard working.  After his physical recovery, it was noted that Gage became irritable, irresponsible and indecisive (Schacter, et al. p 115.)    Understanding what functions the frontal lobes are responsible for processing, it is easier to understand why such changes occurred in this young man.  Injuries to the frontal lobe can “cause impairments in judgment, attention span, and organizational ability, as well as a loss of motivation (brainandspinalcord.org)”  Damage to this area can also result in personality changes, moods, and emotions.   An individual who had damage to this portion of the brain can become a dramatically different person than they were prior to the injury.
The Temporal Lobe
	Traumatic injuries to this portion of the brain can result in a number of symptoms.  Auditory disturbances are the most common symptom ranging from slight hearing loss to full hearing loss.  The individual might also experience difficulties with sensation and perception as well as an inability to focus on visual or auditory stimulation.  They might also have difficulties processing and comprehending language.  Patients with temporal lobe injuries have also shown difficulties with long-term memory, facts, emotion, and changes in sexual behaviors.  Temporal lobe injury patients have also been afflicted with seizures, lose their sense of humor and/or become obsessive (brainandspainalcord.org).  
The Parietal Lobe
	When a person sustains an injury to this part of the brain, the most common effects include difficulties reading, recognizing people, and “a comprehensive awareness of his or her own body and limbs and their positioning in space (brainandspinalcord.org).”  These people will most likely have problems with multi-tasking, processing mathematics and recognizing the difference between right and left.
The Occipital Lobe
	Injury to this area often results in some form of visual impairments.  The extent of the trauma determines the extent of the impairment.  Some patients have only minor visual disturbances while others have complete loss of vision.  These patients might also experience the inability to identify colors or have hallucinations. (brainandspinalcord.org)
 Damage to Other Structures of the Brain
	When the cerebellum sustains an injury, the patient usually manifests a loss of coordination and loss of fine motor skills.  They can also have difficulty judging distances and knowing when to stop.  They can have problems with dexterity, exhibit tremors, stagger while walking, frequently fall forward, slur speech, have abnormal or spastic eye movement, and/or have generalized muscle weakness (neuroskills.com).  When there is damage to the brainstem, the patient is often left in a vegetative state.  If the trauma is not too severe, a patient could exhibit muscle spasticity, breathing difficulties, swallowing problems, and problems with neurological signaling (dynasplint.com).  Injuries to the limbic system can cause the victim to manifest memory loss, personality changes, emotional problems or changes, and/or loss of ability to recognize smells.  Injury or damage to the corpus callosum can result in a severe lack of coordination between the hemispheres.    This lack of communication can result in a phenomenon called split-brain and the severity of the symptoms can vary.  However, what usually occurs is that the halves of the brain function independently and the patient can have difficulties finding the connection between the independent interpretations.  
Behavioral Changes
	As noted in the case of Phineas Gage, personality changes often occur in those who suffered a significant injury to the brain.  Janet Cromer, a nurse and psychotherapist, shares her experience with her husband after he suffered a brain injury.
“Most of the time, Alan displayed his engaging pre-injury personality marked with kindness, love, curiosity, and humor. However, post-injury personality changes also meant that we dealt with bouts of intense anger, confusion and unpredictable behavior, sometimes his moods shifted so suddenly that I called it Jekyll and Hyde syndrome.  It was as if two versions of Alan resided with in him.  One was rational and easy-going but the other was frightening and even dangerous at times (Cromer, 2012).”
This phenomenon of emotional and behavioral changes is said to affect 90% of all brain injury patients immediately after the incident.  It is also estimated that 40% of these patients will have some sort of emotional, behavioral or psychological problem for 5 years after the initial injury.  There are some patients, 3-10% of brain injury patients, who will require long-term, intense assistance. (McMurrow, p.1)
	While the effects of a brain injury might be long lasting, research is constantly being done to unravel the mysteries of the brain in the hopes of reducing the effects of such injuries.  Physical, behavioral, and psychotherapy continue to be the most effective methods in treating the effects of these types of injuries.  Family members and friends of the afflicted must also be aware of the importance in participating in continued therapy.  There is an emotional strain that is attached to caring for brain injury patients.  Families have to be able to cope with the changes and help the injured settle into daily routines.  This can be overwhelming and difficult.  Families and other caregivers must know that there is support available for them and be willing to utilize such support.
Application: Why is this Topic Significant to Me?  
	Working at the Huntsman Cancer Hospital has allowed me to work with some remarkable patients.  While each of my patients is unique and special, the patients who are diagnosed with brain tumors concern me the most.  Anyone who receives a diagnosis of cancer is scared of what will happen next and they ask themselves the same questions.  
Will I die?  
Will I have do have chemotherapy? 
Will I lose my hair?  
Will I go into remission?  
How many people survive this?  
However, those who have brain masses have to deal with possible personality and behavioral changes. There can also be physical deficits that will require months, possibly years, of rehabilitation.  Since there is still so much unknown about the brain, helping these patients and families understand the possible deficits that might result from the surgery becomes increasingly important.  Compound those complications with the effects of chemotherapy and these particular patients have a very difficult recovery road to travel.
Conclusions
	The brain is so complex.  It baffles me that some people who have brain injuries recover without any side effects while others struggle with the effects for a lifetime.  I wonder why some are able to have their brains compensate and others cannot relearn what they have lost.  As research continues, I believe that new methods will be developed to minimize the effects of traumatic injuries on the brain.  In regards to cancer patients, I know that surgeons do their best to leave the brain as intact as they can when trying to remove a tumor.  However, knowing all of this doesn’t change the fact that a patient and those who care for this patient will be significantly impacted by the changes that are going to occur.  As a nurse, part of my job is to help people cope with changes after surgery. The more I know and understand about the brain, it structure and what actions are governed by each area, the better I am able to help others understand what to expect after such surgeries.  
	I have tremendous respect for those people who have to undergo such surgeries or who have to cope with injuries.  I can’t imagine what it must feel like undergo such dramatic changes.  I am encouraged though.  The brain continues to be researched, new therapies for brain injuries continue to be explored, and new methods for brain cancer surgeries are being implemented.  All these things are happening to improve the quality of life of these patients and those who surround these patients. I have hope that one day the mysteries of the brain will be fully unlocked and treatments will be vastly improve.  Until that time comes, I will continue to do my part to help those cope with such profound changes.
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