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Case study of Shelby Grace  
Shelby Grace is a charming and enthusiastic 58-year-old. She lives in a quiet suburban neighborhood just south of Nashville with her husband, Christian. Shelby was an only child and received a generous inheritance when her mother and father passed away a few years back. With her newly acquired wealth, Shelby and her husband retired early and have spent a significant amount of time traveling. Apart from sightseeing, Shelby loves participating in wine tastings and typically enjoys a glass every night with dinner. 
Shelby and Christian would describe themselves as inseparable. They do nearly every activity together and are especially fond of outdoor activities. Over the past few years, Shelby has shared her love of golf with her husband. Formerly the star of her college golf team, Shelby has been delighted that Christian has taken such a liking to the sport. Although he struggled at first, Christian constantly begged Shelby to go out to the course and teach him how to improve his game. After a year of consistent practice, Shelby no longer restrains herself when playing Christian. They are a near-even match and play at least once a week. 
One of the more exotic sporting habits Shelby and Christian have developed is hunting. The couple went through an arduous process of acquiring hunting licenses and took extensive gun safety classes. While they started with target practice, Christian and Shelby now enjoy early mornings in a blind before the sun rises. They spend hours whispering to each other and reminiscing about their fond memories of each other as young lovers. After five years of successful hunting, Christian and Shelby have a room in their house dedicated to trophies. After each kill, the couple enjoys naming their new addition to the family. Before they mount a new buck on their wall, Christian and Shelby give the deer a name tag and hang it on their “adoption wall.” 
However, as of recent, Christian has become concerned about Shelby’s memory. She has stopped showing interest in her favorite activities. Christian has noticed that Shelby has difficulty remembering the names of the wall mounts in their trophy room. Whenever they go out to play golf, Shelby cannot remember what club she should use. She frequently finds herself struggling with tasks that she used to complete with ease. When discussing their favorite wine or book, Shelby will often have trouble finding the right words to say. Sometimes she forgets what she did earlier that day. On particularly bad days, Shelby will snap at Christian and be disagreeable for no apparent reason. Christian has started hiding Shelby’s car keys because she will often get lost while driving and need help getting back. When Christian tries to reminisce with Shelby about their days as young lovers, she no longer contributes to the conversation. 
Although nothing seems immediately wrong with Shelby’s physical health, Christian decides to take her to see a doctor. He explains that her memory deficiency is a recent and unusual development. The doctor inquiries about Shelby’s habits and learns that she routinely drinks. After advising that Shelby stop drinking, the doctor recommends that she take some cognitive tests that observe her memory, thinking, and problem-solving skills. With unsatisfactory results, the doctor then screens Shelby for depression and performs mood assessments to evaluate her sense of well-being. Finally, he advises that Shelby and Christian make an appointment with a neurologist to have some brain imaging done. He says magnetic resonance imaging (MRI), or computed tomography (CT) tests are needed to learn more about the problems Shelby is experiencing. 
End of case study.


Diagnosis 
When observing Shelby and her symptoms, a neurologist with ample testing would conclude that Shelby has early-onset Alzheimer’s disease. Alzheimer’s disease is a progressive disease and a precursor to dementia. Mild Alzheimer’s disease is characterized by memory loss, increased anxiety, and personality changes (nia.nih.org). As the disease progresses to the moderate state, people with Alzheimer’s disease experience “increased memory loss, inability to learn new things, disorganized thoughts, difficulty with anger, and inappropriate outbursts of anger” (nia.nih.org). 
Initially, it might be tempting to conclude that Shelby is suffering from Korsakoff’s syndrome. The case study mentions that she routinely drinks but does not state that she drinks excessively. Although Korsakoff’s syndrome was once thought to be caused by alcoholism, we now know that it is actually caused by a thymine deficiency that results in brain damage (Pinel & Barnes, 2018). Pinel and Barnes (2018) state that Korsakoff’s syndrome, when progressed, can lead to personality changes and intense confusion (279). At face value, this sounds just like Shelby’s case study. She demonstrates unusual agitation when interacting with Christian and confusion when on the golf course and at home. However, this would not be the best diagnosis for Shelby. 
One of the key indicators that Shelby does not have Korsakoff’s syndrome is that her memory loss is much more general than the memory loss displayed in patients with Korsakoff’s. People with Korsakoff’s syndrome suffer mostly from anterograde amnesia (Pinel & Barnes, 279). Anterograde amnesia is the inability to make new memories following the arrival of amnesia. They also have difficulty retrieving information consciously, sometimes referred to as explicit memory (Pinel & Barnes, 279). While Shelby has a hard time remembering the names of the deer heads in her house, she also struggles to remember what golf clubs to use. Recalling what specific club to use for a given situation requires explicit memory. Interestingly, despite deficits in her explicit memory, Shelby has been a golf player all her life, so she would have no trouble swinging the club since it would not require conscious effort on her behalf. 
One additional way someone could conclude that Shelby suffers from Alzheimer’s disease and not Korsakoff’s syndrome is the presence of retrograde amnesia. Retrograde amnesia describes when a person is unable to recall memories that took place before the onset of amnesia. In Korsakoff’s syndrome, people do not typically experience retrograde amnesia until the late stages along with many other debilitating symptoms. However, Shelby’s physical health is normal, yet she is unable recall any memories about her young love life. This should alert the reader that something serious is wrong. People Shelby’s age should be able to recall salient and important memories from early life without difficulty. 
One of the main causes of Alzheimer’s disease is the presence of neurofibrillary tangles and senile plaques on the cerebral cortex (Munoz & Feldman, 2000). These distinguishing markers are important in the identification of Alzheimer’s disease because they are not abundant in the brains of normally aging people. Neurofibrillary tangles are composed of fibrillary proteins that can be found within neuronal cytoplasm (Munoz & Feldman, 2000) A small number of neurofibrillary tangles are present in the brains of normally aging people, but excessive amounts of them can lead to problems in the brain. As the neurofibrillary tangles build up, they hinder the function of surrounding neurons, making them unable to communicate with each other. Munoz and Feldman (2000) found that “neurofibrillary tangles frequently occur in areas of the hippocampus that are involved in processing experiences prior to storage as permanent memories” (66). One of the main symptoms of the hippocampal clogging by neurofibrillary tangles is the inability to make new memories (Munoz & Feldman, 2000). Neurofibrillary tangles affect the hippocampus in several regions: the stratum lacunosum, dentate fasciculus, and cornu ammonis (CA) regions 2, 3, and 4. When the prior regions become infested with neurofibrillary tangles, intense synaptic loss has been observed (Rao et al. 2022). Further, in the advanced stages of Alzheimer’s diseases, there is “disconnection between the DG [dentate gyrus] and sub-regions of the hippocampus, leading to cognitive disorders” (Rao et al. 2022). This disconnection is partly attributed to hippocampal tissue loss (Rao et al. 2022). 
Beta-amyloid plaques also contribute to memory loss. Beta-amyloid (Aβ) plaques are abnormal proteins found within the brain that contribute to the degeneration of neurons (Rao et al. 2022). They accumulate extracellularly and are also most frequently found in the hippocampi of patients with Alzheimer’s disorder. Additionally, Aβ plaques reduce inputs to the hippocampus, and when they become too numerous, the body seeks to destroy them by releasing cytokines that will remove the plaques (Rao et al. 2022). When the body does not effectively control Aβ levels, there is a decrease in sirtuins (SIRT), which assists in maintaining gene stability and cell survival (Rao et al. 2022). Neurons in the hippocampus, when deprived of sirtuins, leads to impaired “cognitive function, spatial learning, and recent memory” (Rao et al. 2022). 
Like many other diseases, Alzheimer’s is not caused by a single source. As discussed in the paragraph above, there are biological phenomena that contribute to the onset of Alzheimer’s disease. Environmental and genetic factors also play a role in the development of Alzheimer’s. Research by Munoz and Feldman (2000) shows that mutations on chromosome 21 can cause “early-onset autosomal dominant familial AD” (66). When a genetic disturbance on chromosome 21 appears, it can interfere with the vesicles and their ability to organize and travel. Another study reviewed by Scheltens et al. (2016) has found that risk of Alzheimer’s Disease and dementia is correlated with lifestyle factors including “diabetes, obesity, physical and mental inactivity, depression, smoking, low educational attainment, and diet” (507). Such findings have yet to be fully explored, but may imply that risk of Alzheimer’s disease can potentially be reduced if individuals modify their lifestyle behaviors in healthy ways. 
Unfortunately, there are no cures for Alzheimer’s disease. The current medical treatments only help relieve symptoms but do little in slowing the progression of AD. Donepezil, galantamine and rivastigmine are all acetylcholinesterase enzyme (AChE) inhibitors approved by the Food and Drug Administration to help treat patients with Alzheimer’s disease (Vaz & Silvestre, 2020). While the AChE inhibitors do help with symptom management, “they do not prevent neuronal loss, brain atrophy and, consequently, the progressive deterioration of cognition” (Vaz & Silvestre, 2020). Much research is still necessary to advance treatments and potential cures for Alzheimer’s disease. As of now, drug treatment is the best option for Shelby and will hopefully allow her to live a comfortable and functional life. 
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