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A patient rode his motorcycle and collided with a car at 21:00 pm on February 24, 2024 (Taiwan Standard Time, 

TST). He was immediately sent to Far East Memorial Hospital at 21:30 pm on February 24 (TST) for the first 

emergency treatment. The patient was subsequently sent to the same hospital for a second emergency treatment 

at pm 17:07 on February 26, 2024 (TST). After three days, he just understood the entire process of the incident. 

Damage to the retrosplenial cortex (RSC) might cause difficulty in recognizing directions in familiar 

environments. These symptoms are called mild cognitive impairment (MCI). This was a perspective. Another 

perspective may be that generalized anxiety disorder (GAD) led to MCI after this car accident, which was 

recognized as psychosis. His MCI presented with persecutory delusion. Persecutory delusion is a core symptom 

of psychosis, especially in the early stages of psychosis. His MCI features the butterfly effect (BE) and the 

multistate Markov model (MSMM) via Generative Artificial Intelligence (GAI). That is, this car accident was a 

small change and caused his psychosis to have BE in psychiatry, and his behavioral pattern fits the MSMM 

using the GAI. 
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1. INSTRUCTION 

In the organization of the head, the retrosplenial cortex (RSC) is a region within the posterior neocortical system 

that is heavily interconnected with an array of brain networks, both cortical and subcortical. That is, it is 

engaged in a myriad of cognitive tasks and functions. When the RSC is damaged, episodic amnesia occurs, 

causing memory impairment during daily life events. The RSC was also associated with the sense of direction 

and the ability to recognize spatial paths. Most patients with injuries to the RSC had common symptoms such as 

the inability to learn new routes, difficulty recognizing directions in familiar environments and the ability to 

recognize landmarks but be unable to use them to assist orientation. The RSC plays an important role in mild 

cognitive impairment (MCI). However, the full function of the RSC is still poorly understood, although the RSC 

has been researched by some scientists (Mitchell et al., 2018; Fournier et al., 2019; Milczarek and Vann, 2020; 

Motanis et al., 2021; Trask and Fournier, 2022; Alexander et al., 2023). 

 

MCI is a state of memory loss and the loss of other cognitive abilities (such as language and visual and spatial 

perceptions) in people, who maintain the ability to independently perform most activities of daily living. MCI 

can cause cognitive changes and can be serious enough to be noticed by people affected and by family members 

and friends but does not affect the ability to carry out everyday activities. MCI can develop for multiple reasons, 

and people living with MCI might continue to develop dementia. For neurodegenerative diseases, MCI could be 

an early stage of the disease continuum, including Alzheimer's disease, if the hallmark changes in the brain are 

present. Alzheimer's disease is the most common type of dementia (Silva, 2019; Madnani, 2023; Cummings et 

al., 2024). In some people, the MCI reverted to normal cognition or remained stable. In other cases, such as 

when a medication caused cognitive impairment, MCI was mistakenly diagnosed. Importantly, people 

experiencing cognitive changes need to seek help as soon as possible for diagnosis and possible treatments 

(Hugo and Ganguli, 2014; Jongsiriyanyong and Limpawattana, 2018; Biazus-Sehn et al., 2020; Gómez-Cáceres 

et al., 2023; Su et al., 2024). 

 

People with generalized anxiety disorder (GAD) felt extremely worried and nervous more frequently about 

these and other things, even when there was little or no reason to worry about them. Living with GAD could be 

a long-term challenge. In many cases, it occurs along with other anxiety or mood disorders. Mostly, the GAD 

score improved with psychotherapy. Making lifestyle change, learning coping skills and using relaxation 

techniques could also help (Roy et al., 2021; Fagan and Baldwin, 2023; Mishra and Varma, 2023). 

 

A psychosis refers to a collection of symptoms that could affect the mind, where there has been some loss of 

contact with reality. During an episode of psychosis, a person's thoughts and perceptions are disrupted, and they 

might have difficulty recognizing what was real and what was not (Arciniegas, 2015; Gaebel and Zielasek, 2015; 

Johannessen and Joa, 2021). Delusional disorder is a type of mental health condition in which people cannot tell 

what is real from what is imagined. There are many types, including persecutory, jealous and grandiose types. It 

is treatable with psychotherapy and medication (González-Rodríguez and Seeman, 2020; Arulanandam et al., 

2023; González-Rodríguez and Seeman, 2023). For a type of persecutory delusion (i.e., persecutory delusion), 
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people with persecutory delusion believe that someone or something is mistreating, spying on or attempting to 

harm him (Wang and Tzeng, 2008; Rossi and Georgiades, 2022). 

 

The butterfly effect (BE) is a concept from chaos theory (Gardini et al., 2020; Kolganov and Trunin, 2022; 

Fernández-Díaz, 2024) in which a small change in one system could lead to large effects and significant 

changes. In the context of mental health, this means that a small change, which is independent of mental health, 

could produce significant changes in mental health (Klasen and Lingrad, 2021; Lecours et al., 2022). A 

multistate Markov model (MSMM) is a stochastic model for a process, such as describing events that occurred 

to people from a probability and a random perspective at any given time in a time period. Therefore, all events 

were independent; that is, there was no correlation among events. Events were transitions among states over 

time. Additionally, more states corresponded to more events. At any given time, the next state was dependent 

only on the current state and was independent of anything in the past. In other words, there was no motivation to 

cause current events in the past. The MSMM can also describe the life history of a person who occupies one of 

several possible states at any given time. A more detailed theory of the MSMM was explained in the study of 

Hougaard (1999). Moreover, the MSMM is already an important and appealing method for researching the MCI 

of humans (Yu et al., 2013; Sanz-Blasco et al., 2022; Qin et al., 2023). 

 

2. OBJECTIVES AND METHODS OF THIS STUDY 

In this study, the three objectives were as follows: (1) The symptoms of a patient after a car accident were 

described. These symptoms indicate MCI. (2) The reasons for this MCI are proposed from two possible 

perspectives. Of course, both possible perspectives would be evaluated to determine whether they were 

reasonable from the medical records of two emergency treatments (i.e., after this car accident) and his past 

medical history (i.e., before this car accident), as well as the information of his father and deceased uncle. (3) 

Recently, Generative Artificial Intelligence (GAI), which is a type of artificial intelligence (AI) with human-like 

cognitive abilities (Emmert-Streib, 2024), has been preliminarily applied for cognitive science, such as 

cognitive-like capabilities (Ilić and Gignac, 2024). Consequently, the GAI was applied to analyze his MCI, and 

then his MCI confirmed whether the features of the BE and the MSMM were present because the GAI could 

understand the BE and the MSMM. 

 

3. EMERGENCY TREATMENT PROCESS AFTER A CAR ACCIDENT 

A patient rode his motorcycle and collided with a car at 21:00 pm on February 24, 2024 (Taiwan Standard Time, 

TST) (supplementary materials: police information from February 24). In this study, the time zone was the TST. 

To avoid repeated words, the supplementary materials were recorded in 2024, and the year 113 indicated 2024. 

He immediately was sent to Far East Memorial hospital (in New Taipei City, Taiwan) at pm 21:30 on February 

24 for the first emergency treatment. Fortunately, the skull did not crack, and therefore, there was no brain 

injury or lesions (Figure 1). Only a four centimeter laceration was located on the middle of the scalp. At that 

time, the wound (i.e., the four-centimeter laceration on the middle scalp) was disinfected, given 
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anti-inflammatory injections, and then sutured four times. However, the next morning, he forgot how he got 

home when he was discharged from the hospital. 

 

At pm 17:07 on February 26, he was again sent to Far East Memorial Hospital for the second emergency 

treatment because he made a scene at a nearby Laundromat, telling everyone present that the clothes belonged to 

him (supplementary materials: medical records on February 26). However, the next morning, he also forgot how 

he got home when he was discharged from the hospital, as in the same situation as the first emergency 

treatment. 

 

4. RESULTS 

When he regained consciousness, it was already after three days (i.e., about in the night on February 27). The 

two emergency treatment processes in the hospital were informed by the police, and it was the police who took 

him home. The police told him that he was talking nonsense in the hospital in the first emergency treatment, 

even when talking that the wound on the scalp was caused by felling down from the bed and hitting his head not 

by this car accident (note: it was later confirmed that this statement was nonsense). The landlord also told him 

that he himself made the room very messy. However, the patient still did not know the details of these three 

days. On the basis of the brain tomography in Figure.1 that he personally reviewed afterwards, he was able to 

obtain more detailed information about his behaviors over these three days. In other words, he had no idea what 

happened for these three days. His behavior looked like amnesia. Amnesia is a term that describes memory loss. 

Symptoms included memory loss, confusion and the inability to recognize familiar environments or places 

(Redolfi et al., 2024). However, during the time period, he still knew to look for his motorcycle and his dog. The 

reasons for his symptoms due to this car accident were subsequently discussed from two possible perspectives. 

Damage to the RSC might cause difficulty in recognizing directions in familiar environments and impair the 

memory of daily life events. On the basis of the previous description, these symptoms should be called MCI. It 

was a perspective. 

 

In the past, he suffered from GAD because he, as a professor, faced considerable pressure from assessment and 

promotion issues, so he sought medical treatment in a psychosomatic clinic (called the Wellbeing Clinic) 

(supplementary materials: medical diagnostic report from the Wellbeing Clinic on June 17) and had been taking 

psychiatric drugs for a long time (approximately 2 years) (supplementary materials: two recent prescriptions 

from the Wellbeing Clinic). Therefore, he took psychiatric drugs as directed by his primary doctor at the 

Wellbeing Clinic to control his condition. GAD is also an important factor for cognitive function degeneration, 

which leads to cognitive impairment (Yang et al., 2015; Volel et al., 2018; Leonard and Abramovitch, 2019; 

Smith et al., 2021; Sun et al., 2023). Therefore, another perspective is possible: the GAD may have led to the 

MCI after this car accident. This car accident was only a stimulus. Some stimuli may have caused his MCI in 

the future; therefore, he needed psychotherapy and took psychiatric drugs over time. His MCI in the previous 

three days was recognized as a psychosis. Certainly, these two possible perspectives are evaluated in the next 

section to determine whether they are reasonable. His MCI also presented with persecutory delusion according 
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to statements in medical records (i.e., the patient also developed persecutory feelings and referential delusion) 

on February 26. This implied that he might experience potential persecutory delusion. 

 

For a more detailed investigation of his MCI for these three days, with the extensive assistance of the New 

Taipei City Government, some corresponding people were investigated, who he has come into contact with in 

these three days, including police, doctors and neighbors, as well as the corresponding Traffic Surveillance 

Camera Footages (TSCF) to him, which was relevant to his whereabouts, to collect his behaviors over time in 

these three days with qualitative descriptions. His behaviors were the inputs of the GAI. The GAI was used to 

analyze the MCI from the collected behaviors; therefore, the MCI owned the features of the BE and the MSMM, 

which were the outputs of the GAI. 

 

5. DISCUSSION 

He only had a minor head injury after this car accident, and did he suffer from damage to the RSC to cause MCI? 

He often played football, and he had three head injuries that resulted in concussions in the past; however, his 

MCI did not occur. Certainly, sports-related traumatic brain injury (e.g., damage to the RSC) (Johnson et al., 

2014; Manelis et al., 2022) might be only a factor of MCI. Therefore, his MCI might have been caused by a 

history of previous concussion, similar to the research of retired athletes in the study of Turner et al. (2024), as 

well as this car accident. Did the GAD lead to the MCI after this car accident? Did this car accident truly be a 

stimulus that led to his MCI? To understand the true causes of these two emergency treatments, he returned to 

Far East Memorial Hospital for a consultation at pm 19:09 on March 07 (this was not emergency treatment). 

The brain tomography in Figure.1 was again performed by the doctor, and no brain lesions were revealed. 

Therefore, the doctor’s opinion was named an unspecified psychosis (supplementary materials: medical records 

from March 07). This finding implied that his MCI within three days was recognized as psychosis. Additionally, 

both his father and his deceased uncle had dementia, and they had previously experienced MCI. His father 

suffered from GAD due to long-term financial poverty. The GAD of his father led to MCI. It happened to his 

father once to cause the MCI, similar to his situation, because of falling in 2017. However, his family members 

objected to the disclosure of the medical records of his father, so this study did not include his medical history as 

supplementary materials. Therefore, because his mother passed away as a stimulus in 2016, he gradually 

developed dementia. Moreover, his father also suffered from sleep disorders. Sleep is commonly affected in 

patients suffering from MCI. Sleep disturbances include circadian rhythm disorders and slow-wave sleep 

disorders (Zhao et al., 2019; Huang et al., 2023; Randhi et al., 2023). The sleep disorders of his father might 

have been associated with MCI. However, the true causes of his uncle's dementia were unclear, so further 

tracing of his family's inheritance history might reveal true causes of his uncle's dementia. It is worth studying 

whether the occurrence of dementia is truly associated with family inheritance (Chow et al., 1999; Jarmolowicz 

et al., 2015; Mega et al., 2020; Low et al., 2021; Chin, 2023). Nevertheless, this was not an issue discussed and 

researched in this study. Therefore, people with MCI are at greater risk of developing dementia (Pandya et al., 

2016; McGrattan et al., 2022; Solares, et al., 2023). From previous descriptions, he had to be aware that 

although it was just a temporary MCI, it might be a precursor to dementia (Etgen et al., 2011; Klekociuk et al., 
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2016; Chen et al., 2023; Harwood et al., 2023). Similar sleep disorders were also reported by him, who took a 

psychotropic drug called Stilnox (10 mg) and took this drug to sleep with two pills every night (supplementary 

materials: two recent prescriptions from the Wellbeing Clinic). Did his MCI be caused by the side effects of 

psychotropic drugs? Before that, his primary doctor at the Wellbeing Clinic had already told him not to drive or 

ride a motorcycle after taking the psychiatric drugs because the side effect was that he would fall asleep and 

dizzy, so he followed the doctor's orders. After taking the psychiatric drugs, he did not drive or ride a 

motorcycle. Therefore, it should be impossible to cause MCI because of the side effects of psychiatric drugs. 

This was the reason why the opinion of the doctor at Far East Memorial Hospital was unspecified psychosis, 

which was not due to a substance or known physiological condition. Additionally, persecutory delusion often 

accompanies symptoms of psychosis and is a core symptom of psychosis, especially in the early stages of 

psychosis (Diaconescu et al., 2019). This implied that his psychosis was in the early stages. Therefore, these two 

possible perspectives are reasonable. Certainly, it was more possible that, merging these two perspectives, his 

MCI was simultaneously caused by head injury and GAD. The car accident was a small change, which was 

independent of his mental health and then caused his psychosis to have the BE for three days (Ozdemir et al., 

2014; Wärdig et al., 2015). In other words, this small change already affected his mental health, and his 

behaviors were similar to those of a madman, completely different from his original nature. This meant that his 

completely different behaviors significantly changed, and the car accident was recognized as a small change. 

His behavioral pattern fits the MSMM because there was no correlation among his behaviors in these three days 

and his states in these three days were independent of any states in the past. In other words, there was no 

motivation in the past to cause his behaviors for these three days. Of course, his behaviors in these three days 

had more states (i.e., causing many abnormal behaviors in these three days), so a Multi-State was so called. To 

simply explain his behavioral pattern fitting the MSMM and letting the reader understand, two events that had 

already occurred (i.e., he himself made the room very messy and the wound on the scalp was caused by felling 

down from the bed) were used as examples. It was assumed that the next two states corresponded to these two 

events. The current state was the MCI. The past state was normal cognitive function (i.e., before a car accident), 

and these two states (corresponding to these two events) were independent of any state (i.e., a state with normal 

cognitive function) in the past. There was also no correlation between these two events. This was exactly what 

the MSMM described. Therefore, the results analyzed via the GAI were reasonable and acceptable. 

 

6. CONCLUSION 

When the RSC is damaged, episodic amnesia occurs, causing memory impairment during daily life events. 

Patients with injuries to the RSC had common symptoms, such as the inability to learn new routes and difficulty 

recognizing directions in familiar environments. A patient rode his motorcycle and collided with a car at 21:00 

pm on February 24. He was immediately sent to Far East Memorial Hospital at 21:30 pm on February 24 for the 

first emergency treatment. Fortunately, the skull did not crack, and therefore, there was no brain injury. A four 

centimeter laceration was placed on the middle of the scalp. The wound was disinfected, given 

anti-inflammatory injections, and then sutured four times. He was subsequently sent to the same hospital for a 

second emergency treatment at pm 17:07 on February 26 because he created a scene at a nearby Laundromat. 
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After three days (i.e., during the night on February 27), the landlord told him that he himself made the room 

very messy. On the basis of the brain tomography and medical records in Figure.1 that he personally reviewed 

afterwards, he was able to obtain more detailed information about his behaviors over these three days. In other 

words, he had no idea what happened for these three days. The damage to the RSC led to difficulty in 

recognizing directions in familiar environments and impaired memory of daily life events. These symptoms are 

called MCI. It was a perspective. Another perspective was possible: the GAD led to MCI after this car accident 

and caused unspecified psychosis. This car accident was only a stimulus. His MCI within three days was 

recognized as psychosis. His MCI also presented with persecutory delusion. Persecutory delusion is a core 

symptom of psychosis, especially in the early stages of psychosis. Therefore, his psychosis was in the early 

stages. In addition, the car accident was a small change, which was independent of his mental health and then 

caused his psychosis to have BE for three days. Therefore, these two possible perspectives are reasonable. 

Certainly, it was more possible that, merging these two perspectives, his MCI was simultaneously caused by 

head injury and GAD. Moreover, his behavioral pattern fits the MSMM. Therefore, the results of this study 

confirmed that his MCI has the features of the BE and the MSMM using the GAI. 

 

7. CLINICAL RESEARCH AND IMPLICATIONS 

This study could help doctors further research the cognitive function of people who often suffer from 

concussions (such as athletes) with a high risk of traumatic brain injury (e.g., damage to the RSC). This study 

could also provide in-depth research on the possibility of cognitive impairment in patients with GAD when 

exposed to certain stimuli and even gradually developed into dementia. As previously stated, his father had a 

similar situation and then gradually developed into dementia. In summary, the GAD might play an important 

role in this case. The probability and risk of dementia increasing in these two groups (athletes and GAD patients) 

should be very high. In addition, this MSMM could be used to analyze and predict the progression of dementia 

over time. The model uses states to represent different stages of dementia (Salazar et al., 2007; Qin et al., 2023; 

Liu et al., 2024; Gannon et al., 2025). BE is a dementia care model that can emphasize emotional intelligence 

and person-centered care and has also been developed to meet the needs of an aging population with dementia 

(Sheard, 2014; Leyland et al., 2024). Therefore, for phases of clinical research, this case study could inspire the 

exploration of the real cause of dementia, e.g., such MCI (due to the GAD) the might be one of the precursors 

for dementia. In other words, the BE and MSMM caused by such MCI could be used as a reference for 

researching dementia. 
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Figures 

 

 

 

Figure 1: Brain tomography images of this patient (Far East Memorial Hospital, New Taipei City). 



Mild Cognitive Impairment, as well as Its Corresponding Features… 

           T H E A J H S S R  J o u r n a l          P a g e  | 162 

The supplementary materials 

(1) Occurred time at pm: 21:00 on Feb 24, 2024 
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(2) The Medical records on Feb 24 2024 
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(3) The Medical records on Feb 26 2024 
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(4) The Medical Diagnostic Report from Wellbeing Clinic 
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(5) Two Recent Prescriptions as an Example 

Returned to the doctor every 14 days and got the same psychiatric drugs each time (from Wellbeing Clinic) 
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(6) The Medical records on March 7 2024 

 

 


