

1




Disorders of Brain Function: Chapter 16
Case Study 1
Elise Stigum, RN
King University
Nursing 3005: Pathophysiology
Dr. Ferguson
04/06/2025












	

	 The brain is sensitive to change. Although the convoluted structure looks like there is room for error, there is not. The brain is compacted into the enclosed skull which serves as a hard-shell protector. We have only one brain. Time is tissue when it comes to a stroke. New protocols treat stroke with the same emergent protocols that a heart attack has. For a stroke, either ischemic or hemorrhagic, the “golden hour” is critical. Time of recognition to table time is a cut off point to decide if someone is eligible for certain procedures.  Thrombolytic agents like tPA (Tissue Plasminogen Activator) must be given within a three-hour time frame per protocol. Not everyone is eligible for tPA. There are guidelines for inclusion.  Exclusions to therapy would be a blood pressure greater than 185/110, recent use of blood thinners, prior history of stroke or head injury within the previous three months, gastrointestinal or urinary tract bleed within the previous 120 days. (Norris, 2020). First there needs to be recognition of stroke. The patient needs to be assessed and triaged in the field. The individual should not be driven by private transport because time is brain. The ambulance can get a set of vitals, start IV therapy, apply high flow oxygen and take physician orders over the road. While the patient is being transported by ambulance, the emergency room is getting the CT scanner available to rule out hemorrhagic stroke, sub dural hematoma, and sub arachnoid hemorrhage. The stroke team is setting up the interventional radiology room for potential embolic therapy and/or clot removal by Onyx or Balloon angioplasty or other means of clot retrieval. 
	The area impacted by lack of oxygen from a blockage (ischemic stroke) has a point of impact of cell death. Around that center are cells that are partially injured but have the capability to be restored if oxygen is restored to the area. The area of partially intact cells is called the Penumbra. If oxygen is not restored to this area, permanent death of those cells occurs resulting in a widening area of tissue death and greater impact of functional deficit. 
	It is important to remember that with stroke, the effected side will be opposite of the side of the injury where the damage occurred. For a left-brain stroke, the right side of the body will show altered functioning. For a right sided stroke, the left side of the body will be affected. 
	Hypoxia is a depriving of oxygen without interrupting blood flow. Ischemia is reduced or interrupted blood flow. In global ischemia, blood flow to the whole brain is compromised. In a focal deprivation, only that specific area has interrupted oxygenation. The brain will have collateral areas of perfusion to support oxygenation around the ischemic tissues. (Norris, 2020). Hypoxia results in reduced oxygenation and has slowing effect on the brain.  An ischemic stroke would cause more detriment because it causes cell death to the unoxygenated area of tissues. 
	Edema is possible in ischemic stroke because the body responds to clear out the dead tissues. Norris, (2020, p. 417), states “excessive influx of sodium results in neuronal and interstitial edema.”.  Remember earlier it was stated that the brain is encased in a closed system?  Let me reiterate that the brain is sensitive and does not like fluid shift changes, edema, or blood on the meninges. Intra cranial pressure causes problems by itself, and the patient could result in having a burr hole to relieve pressure or a bone flap removal. The bone flap would go in a deep freezer for reimplantation later when the swelling recedes. Pharmaceuticals such as Mannitol and Dexamethasone can also be used to reduce swelling. Of great importance is keeping the patients blood pressure low per physician orders to reduce pressure on the vessel walls. A recent study was conducted on the benefits of routine MR imaging and its ability to detect cerebral ischemia in patients experiencing stroke. Early detection means earlier intervention and potential for a better patient outcome. (Civerny, Thomas, Cerna et al. 2024).
	The patient in this Case Study is a 70-year-old female. That is our first risk. For 70 years this patient has been alive living life. Who knows what risk factors she has. Some risk factors are unchangeable like birth gender, genetic make-up, age, ethnicity, and family history.  Modifiable risks are food choice, smoking, obesity, sedentary lifestyle, and stress.  
Seventy years of living life has been enough time to probably have some arterial or atherosclerosis. Those would be evidenced by lack of elasticity in the vessel wall and plaque buildup. Plaque buildup results in a narrowing of the vessel wall also called occlusion or partial occlusion. This interrupts blood flow and reduces oxygen availability due to decreased circulation of hemoglobin which carries oxygen. 
	Our patient took and analgesic for her headache. In one way that was good because if she took an aspirin, the result could be beneficial as it has blood thinning properties to it. On the other hand, that could be bad because it could rule her out of receiving tPA. Unfortunately, tPA has its own inherent risk of creating a subarachnoid hemorrhage. Bonnie, the patient, was experiencing expressive aphasia related to a probable ischemic aria to the Broca’s area of the brain.  Broc’s area is located on the left side of the brain anterior portion. That is the area of language articulation. Wernicke’s area is responsible for speech understanding which Bonnie was not having difficulties with at this time. Of course, that cannot be said until diagnostics are completed, and results are back. Diagnostics are crucial to rule out other things which can present like stroke like parasites on the brain, or nasal mucus which has crossed a fissure of the brain into the cranial space. Remember, the brain does not like foreign objects on it. 
	Strokes are much more manageable now than they were 30 years ago. Community education has been good with teaching people signs of stroke and teaching good field response like call 911 immediately. Education should start at the elementary school age and strict enforcements should be placed on food manufacturing, GMO’s, Processed foods and fast foods. Education should be reinforced that fresh is best. For areas of food deserts like in inner cities, there should be busloads of fresh food and education going to those areas along with the Book Mobile. African Americans are at the greatest risk of stroke. Education needs to start young and access to healthy food should be provided. We should be very focused on teaching the modifiable and unmodifiable risk factors to the greatest in need. 
	








RESOURCES
Civrny, J., Thomas, D., & Cerna, M. (2024). MRI of cerebral oedema in ischemic stroke 	
	and its current use in routine clinical practice. Neuroradiology, 66 (3). 305-315.
Porth’s Essentials of Pathophysiology: Concepts of Altered Health States. 5th ed. Wolters 	Kluwer Health; 2020.
	ISBN-13:978-1975107192
	ISBN-10:1975107195
