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Abstract: Alzheimer's disease frequently causes impairments in facial recognition, leading to significant consequences for patients' 

social well-being. In this study, we employed electroencephalography (EEG) and experimental methods to investigate how facial 

processing differs between AD patients and a healthy control group. Distinct face processing characteristics were associated with 

various Event-Related Potential (ERP) components, including N170, N250, and N400. The AD patient, PATIENT(A), exhibited a 

reduced N170 for faces compared to houses and scrambled objects, suggesting deficits in encoding face-specific configurations. 

Moreover, facial recognition impairments in PATIENT(A) might be attributed to specific difficulties in processing face configuration, as 

evidenced by the absence of the typical inversion effect at the neuronal level. Additionally, fear facial expressions elicited a 

disproportionately large N170 response, indicating that emotional stimuli may be processed implicitly. Familiarity manipulation did not 

modulate the N250 in PATIENT(A) but did reveal a clear modulation of the N400 component, suggesting that long-term memory traces 

may be implicitly preserved. This study demonstrates the potential for advancing scientific understanding of face processing deficits in 

AD through the combination of in-depth individual case studies and electrophysiology. The findings highlight the importance of using 

electrophysiological markers in clinical practice to improve patient management, classification, and the development of targeted 

rehabilitation protocols for face processing deficits in AD patients.   
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1. Introduction 
 

Alzheimer's disease (AD) is a neurodegenerative condition 

that causes the formation of amyloid-β plaques, 

neurofibrillary tangles, and neuronal atrophy [1-2]. AD 

patients have a neuropsychological profile that includes a 

variety of abnormalities, including as disorientation, 

language problems, and trouble recalling recent events. 

Cognitive performance gradually diminishes as the disease 

advances. While Alzheimer's disease manifests differently in 

each patient, caregivers frequently describe memory 

problems as one of the disease's early symptoms. Caregivers 

frequently report other dysfunctions, including apraxia, 

attentional dysfunctions, and/or behavioural and psychiatric 

problems [3]. Alzheimer's disease development is 

characterized by the expansion of impairment to diverse 

cognitive processes and the deterioration of cognitive 

domains. At the mild-to-moderate stage of Alzheimer's 

disease, the family frequently highlight an emotionally 

charged issue connected to visuospatial and perceptual 

difficulties, specifically the inability to recognize faces [4, 

5]. Indeed, Alzheimer's sufferers are unable to recognize 

familiar faces, including those of their own families, and 

finally lose the ability to recognize themselves in the mirror. 

As the disease advances [6, 7], difficulty recognizing 

familiar faces is commonly attributed to memory issues. 

 

This conclusion is obvious considering that recognition 

entails the retention of memory traces. However, a recent 

study [8] suggests that the cause of facial recognition 

deficiencies in AD could be different. The study included 25 

mild-stage Alzheimer's patients who were given a perceptual 

test in which they had to match simultaneously presented 

unfamiliar faces (with vehicles as control stimuli). The 

stimulus could be presented upright or inverted. The use of 

inverted faces is justified by the well-known face inversion 

effect [9], which describes a decreased capacity to recognize 

unknown faces when shown upside-down.  

 

This effect is assumed to represent the difference in 

perceptual processing between upright and inverted faces 

[10]. The greater the effect, the better the ability to process 

configurational information for specific faces. The 

researchers discovered that when it came to faces (but not 

cars), AD patients' accuracy and reaction times were 

lowered. Furthermore, AD patients performed worse with 

both upright and inverted faces, indicating that AD may 

result in a unique deficiency in the construction of a 

coherent perceptual picture of individual faces. 

 

To further test this hypothesis, we employed 

electrophysiology, specifically event-related potentials 

(ERPs), which are a dependable source of brain markers 

capable of characterizing the neuropsychological 

architecture of cognitive disorders [11]. Face processing has 

been linked to the modulation of three ERP components: the 

N170 [12, 13], the N250 [14, 15], and the N400 [16, 17, 18]. 

Some studies have also suggested that the P100 may be 
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sensitive to face processing, reflecting either a difference in 

low-level visual features between faces and other complex 

visual stimuli, or a holistic face perception, however, the 

evidence for this is somewhat disputed [19, 20]. 

 

The N170 component was the first and most extensively 

studied negative face-sensitive ERP component. It is a right-

lateralized component that is typically larger for faces than 

for other objects and can be detected at occipitotemporal 

electrodes 140-200 ms after stimulus onset. Furthermore, the 

N170 component is similarly regulated when the same face 

is presented again (the identity-dependent adaptation effect) 

[21]. Finally, it has been demonstrated that the N170 

component is responsive to facial expression, with fear 

having the biggest influence when compared to other 

emotions [22]. These findings suggest that the N170 

component serves as an electrical marker for the processing 

of configurational information and the perceptual structural 

encoding of individual faces. 

 

Unlike N170, the N250 and N400 components are impacted 

by personal acquaintance [16, 23, 24, 18]. As a result, they 

are both regarded indices of face identification processing, 

albeit from distinct perspectives. The N250 component, in 

particular, is regarded as the first electrophysiological 

correlate of the face recognition process [25, 26, 27]. The 

N250 component has also been recorded in frontal regions at 

the same latency, however it is often seen at 

occipitotemporal electrodes with a bigger amplitude for 

famous faces. However, it exhibits the opposite pattern, 

namely, increased negativity for new faces relative to 

popular faces [28, 17]. Previous research has related this 

component to the ability to retrieve facial perceptual 

representations from visual memory without the use of 

semantic information [27, 29, 30]. Furthermore, repeated 

face presentation modulates the N250 in an experimental 

environment [31, 32, 30]. 

 

On the other hand, the N400 is a negative component that 

peaks around 400 ms after stimulus initiation and has a 

centroparietal distribution [16, 33, 17]. Based on existing 

findings, the N400 component is assumed to be associated 

with the post-perceptual representation of familiar faces, 

indicating a pure semantic processing stage [16, 34, 17]. 

This idea appears to be consistent with a stronger negative 

association with famous faces than with unfamiliar faces. In 

two separate electroencephalogram (EEG) experiments, we 

examined the existence and modulation of the three 

aforementioned ERP components considered to be important 

for face processing. We studied individuals to determine 

whether Alzheimer's patients who have difficulty 

recognizing familiar faces have mnestic or gnostic face 

processing abnormalities. Crucially, this technique could be 

the initial step in evaluating if electrophysiological 

indicators are appropriate for differential diagnosis and 

developing unique rehabilitation regimens for Alzheimer's 

patients with visuoperceptual abnormalities [8] 

 

2. General Methods 
 

2.1 Participants 

 

PATIENT(A), a 69-year-old right-handed woman with nine 

years of education, was a participant in the study. At the 

time of admission, PATIENT(A) is a homemaker. She is 

alert, cooperative, spatially and temporally oriented, and 

aware of her cognitive condition; her main complaint 

appears to be related to difficulty recognizing familiar faces, 

such as those of distant relatives and, at times, neighbors. 

PET data, on the other hand, revealed hypometabolism in 

the right hemisphere's occipitotemporal and parietotemporal 

cortices, as well as the inferior temporal cortex bilaterally. 

Furthermore, the cerebrospinal fluid (CSF) examination, 

conducted during her evaluation at JK Hospital Sanand for 

AD, revealed a profile of biomarkers (tau and amyloid-β) 

consistent with AD. [2] 

 

In experiment 1, participants had to indicate whether the 

stimulus was meaningful or not. In experiment 2, 

participants had to discriminate between an upright and an 

inverted stimulus. Examples of stimuli used in experiments 

1 (faces, houses, and scrambled images), and 2 (faces with 

famous or unfamiliar faces, upright and inverted). 

 

A control group of eight healthy right-handed female 

participants (age range: 62-74) with no history of 

neurological or psychiatric disorders was tested based on 

previous studies [35]. Both the healthy participants and the 

patient signed an informed consent form before taking part 

in the study, from which they could withdraw at any time. 

 

2.2 Neuropsychological Testing 

 

PATIENT(A) underwent an extensive neuropsychological 

assessment to evaluate cognitive functions. All tests were 

administered and scored according to standard procedures 

and guidelines. The neuropsychological assessment lasted 

about 40 minutes. The Montreal Cognitive Assessment 

(MoCA)   [36] was used to assess general cognitive 

impairment, while ad hoc tests were employed to assess 

specific cognitive functions. The Trial Making Test   [37] 

was used to assess attentional functions. The Clock Drawing 

Test [38], standardized specifically for Alzheimer's disease 

patients, was used to assess visuospatial and praxis abilities. 

Three tests were used to assess language functions: two 

verbal fluency tests to assess phonological [39] and semantic   

[40] access, and a short version of the Token Test   [41] to 

assess language comprehension. The Rey Auditory Verbal 

Learning Test was used to assess memory impairment, both 

short- and long-term   [42, 39]. The abstraction test was used 

to assess logical reasoning   [41]. Two tests were used to 

assess ideational and ideomotor apraxia   [41] and 

constructional apraxia   [39]. Finally, when depression 

symptoms were assessed using the Geriatric Depression 

Scale (GDS)   [43], a slight mood deflection was detected. 

 

2.3 Neuropsychological assessment. 

 

Based on the tests administered during the experiment and 

the data collected from those tests, it seemed that 

PATIENT(A) experienced difficulties with certain cognitive 

abilities. Specifically, PATIENT(A) showed lexical abilities 

that were within the expected range for semantic cues but 

were toward the lower end of the spectrum for phonemic 

cues. In contrast, however, PATIENT(A) demonstrated 

adequate autobiographical memory, a normal understanding 
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of verbal information, and fluency in spontaneous speech, 

which was both coherent and informative. PATIENT(A) 

also exhibited an ability to learn verbal stimuli as expected 

and showed a moderate capacity to retrieve previously 

learned information during delayed recall tasks.    

 

All three words were retrieved at the MoCA incidental 

memory test. The Trial Making Test showed deficits in 

visual scanning, number recognition, sequencing, and the 

ability to reproduce numeric sequences with motor slowing. 

However, the ability to carry out mental backward tasks 

remained relatively preserved. The clock drawing's planning 

was adequate. The position of the clock's hands on the 

requested time was incorrect, indicating a slight mental 

representational error; the numeric sequence was correct, but 

there were slight errors in the spatial arrangement. Logical 

and deductive abilities, on the other hand, were within the 

norm. Finally, there was a significant impairment in the 

ability to reproduce geometric figures (constructional 

apraxia) as well as a deficit in ideational and ideomotor 

praxis. 

 

According to the neuropsychological assessment, 

PATIENT(A) had difficulty recognizing familiar faces. To 

make a preliminary assessment of face recognition ability, 

PATIENT(A) was presented with photographs (faces only) 

of famous Indian personalities (10 males and 10 females; 

two images of the same character, one at a young age and 

one at an older age, were administered). Faces were 

presented one at a time, and PATIENT(A) was asked to 

name the person in the photograph and report any additional 

information she might have about them. Despite identifying 

the images as faces and reporting details about the faces 

(e.g., Mahatma Gandhi's glasses), she was unable to name 

any of the famous faces. She was also unable to decode the 

emotional expressions of the faces. In a second test, the 

same images were presented three at a time: two of the same 

person and one of a different person. PATIENT(A) had to 

identify the photograph that did not belong to the same 

identity. In this case, her inability to match the two 

photographs that belonged to the same identity prevented her 

from completing the task. 

 

Furthermore, to assess the specificity of the agnosic deficit, 

an object recognition test was planned for the second visit. A 

standard set of 182 photographs of objects, including both 

living and non-living items, was used. The test lasted about 

80 minutes. PATIENT(A) made a total of 35 identification 

errors (19.2%), with non-living objects (11.3%) being 

misidentified more frequently than living objects (7.9%). 

Even when she made identification errors, she was still able 

to identify the semantic category of the objects in each case 

because, in most cases, the reported name corresponded to 

an object in the same category and with similar physical 

features. These findings suggest minor object identification 

difficulties that are not comparable to the widespread face 

recognition deficit. 

 

2.4 Experimental Design, Apparatus, and Stimuli 

 

The participants of each trial were seated in a comfortable 

chair in front of a monitor to reduce head movements and 

keep the participant's distance from the monitor constant. 

Open-sesame (Software) was used to present visual stimuli 

on an LED panel. An infrared camera was used for the 

online monitoring of eye movements to ensure that fixation 

was maintained during stimulus presentation. Different 

stimuli were investigated in two different experiments. The 

two trials for PATIENT(A) were carried out on different 

days, while the trials for the healthy controls were carried 

out on the same day. 

 

 
Figure 1: Experimental Procedure 

 

Figure 1 depicts the experimental procedure. At the 

beginning of each trial, a central fixation cross appeared for 

300 milliseconds and remained visible throughout the 

experiment. A 150 millisecond warning sound at 1,000 Hz 

preceded the presentation of stimuli. The time interval 

between the warning sound and the stimulus onset varied 

randomly between 300 and 600 milliseconds to avoid 

anticipation. After a 1000 millisecond interval, participants 

were asked to perform a discriminating task by pressing two 

different keyboard buttons. The stimuli presented in each 

trial were displayed for 300 milliseconds. Various stimuli 

were centrally presented in the visual field across the 2 

experiments. The next trial started after a 1,000 millisecond 

inter-trial interval. 

 

2.5 EEG Recording, Pre-processing, and Event-Related 

Brain Potential Analysis 

 

The electroencephalogram (EEG) signal was continuously 

recorded using the RMS EEG system with wet electrodes 

mounted according to the 10-20 International System. Four 

additional electrodes were used to record blinks and eye 

movements. Electrodes placed above and below the right 

eye, and at the left and right canthi, respectively, were used 

to detect both vertical and horizontal eye movements. Two 

more electrodes served as an online reference (right mastoid, 
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RM) and a ground reference (AFz). 

 

The continuous EEG signal was processed offline using 

RMS Maximus 32 software (version 2.0, Neuroinformatics 

Research Group, RMS Technologies). First, the data were 

high-pass filtered and down-sampled. Then, before using the 

Clean-Line plugin within RMS Maximus 32   [44], the scalp 

channels were re-referenced offline to the average of all 

electrodes to use adaptive multitaper regression to reduce 

power line noise (50 Hz and its harmonics). Independent 

Component Analysis (ICA) was performed on the segmented 

data (ranging from -1000 to 1000 milliseconds relative to the 

stimulus onset) using the enhanced FastICA algorithm   [45]. 

 

After visual inspection, independent components identified 

as artifacts (e.g., eye movements, muscle activity, blinks) 

were removed. A low-pass filter with a cut-off frequency of 

40 Hz was then applied. Baseline correction was performed 

using the pre-stimulus interval, with the epoch window 

adjusted from 300 milliseconds before stimulus onset to 800 

milliseconds after stimulus presentation. Manual artifact 

rejection was performed to discard segments contaminated 

by residual isolated artifacts. Finally, the retained data were 

averaged across all electrodes and participants across 

experimental conditions for analysis. 

 

3. Experiment 1 - Face Processing 
 

The goal of this experiment is to investigate the N170 

component and determine whether facial processing markers 

can be detected in the patient. As reported in the literature, 

we expect a larger N170 for faces in healthy participants 

compared to houses and scrambled images. If memory 

deficits are the cause of the patient's PATIENT(A) face 

recognition impairment, we should not expect any 

differences between the patient's and healthy participants' 

results. On the other hand, if her face recognition deficit is 

caused by gnosic problems, we should not expect to find a 

larger N170 for faces compared to houses and scrambled 

images, indicating an inability to form a coherent percept and 

to process perceptual information up to the level of the 

meaning of the percept itself. 

 

3.1 Experiment 1 - Stimuli and Design 

 

Three categories of stimuli were presented: faces (both male 

and female), houses, and scrambled images. Each stimulus 

identity was repeated twice. The stimuli were grayscale 

images with a background luminance of [8.56 cd/m2]. 

 

The experiment consisted of 14 blocks of 24 trials each 

(three faces, three houses, and eight scrambled images), for a 

total of 336 trials. For healthy participants, the total number 

of trials was reduced to 280, divided into 12 blocks of 24 

trials each. The trials were performed in a fully randomized 

order within each participant. 

 

Participants had to indicate whether the stimulus was 

meaningful (a face or a house) or not (a scrambled image) by 

pressing two different keys on the keyboard, the "m" and "z" 

keys, respectively. 

 

Separate EEG averaging was performed for the three 

conditions (scrambled images, faces, and houses). 

 

3.2 Experiment 1 - Results and Discussion 

 

 
 

Figure 2 shows the accuracy and RTs for each stimulus 

category for PATIENT(A) and the controls. Importantly, 

both the PATIENT(A) and the controls were able to 

discriminate the category of the stimuli, distinguishing 

between meaningless (scrambled objects) and meaningful 

(faces and houses). This is shown by the high level of 

accuracy across conditions (overall >99% for the controls 

and 98% for the PATIENT(A)). The (p > 0.05) and controls 

(2, 14) = 0.542; p = 0.593] did not show significant 

differences in accuracy between conditions. While 

PATIENT(A)'s accuracy for scrambled stimuli was lower 

than that of controls (t(7) = −4.148; p < 0.01), face and 

house accuracy levels did not differ significantly from those 

of controls [faces t(7) = −1.179; p = 0.277; houses t(7) = 
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−0.404; p = 0.698]. For all conditions considered, the 

patient's RTs were slower than those of the control group 

(faces t(7) = 5.025; p < 0.01; houses t(7) = 6.250; p < 0.001; 

scrambled images t(7) = 7.052; p < 0.001). Moreover, the 

patient responded faster (p < 0.05) to faces (1,365 ms) 

compared to houses (1,611 ms) and scrambled images 

(1,541 ms), while healthy controls' RTs did not differ [F(2, 

14) = 1.217; p = 0.326] (611 ms for faces, 603 ms for 

houses, and 579 ms for scrambled images). These results are 

not surprising, even in PATIENT(A), who during the 

neuropsychological assessment showed the ability to 

categorize a face as a face and a house as a house at a 

behavioural level. Her deficit, in fact, was not related to the 

ability to recognize a face as a configuration of parts, but 

rather to the ability to associate a specific identity with a 

familiar face.  

 

Therefore, it becomes crucial to use Event-Related Potential 

(ERP) analysis to determine if the PATIENT(A)'s 

recognition deficiency is connected to the memory or 

perceptual aspects of information processing that ultimately 

lead to the recognition of a face. As anticipated, the N170 

component's amplitude was larger for faces in the controls 

(Figure 2F) than for the other stimuli (electrode P8 from 120 

to 236 ms, p < 0.05). On the other hand, while there was a 

drastically reduced N170 component for all the stimuli in 

PATIENT(A), there was an even smaller amplitude for faces 

(electrode T8 from 208 to 228 ms, p < 0.05) as opposed to 

houses and scrambled images (Figure 2E). These findings 

imply that issues with the structural encoding of certain 

faces--rather than faces in general--are connected to the 

recognition problem of PATIENT(A). In fact, systematic 

repetition of individual unfamiliar faces modulates the N170 

component, even if long-term familiarity with the face has 

no effect on it [46, 21]. This suggests that the N170 

component is an electrophysiological marker encoding the 

particular configuration of face elements that belong to 

individual people [47]. 

 

4. Experiment 2 - Effects of Face Inversion 

and Familiarity 
 

This experiment aims to replicate the finding of Experiment 

1 that there was no "inversion effect," that is, no enhanced 

N170 component for inverted faces in PATIENT(A). More 

importantly, though, it explores the possibility of identifying 

neural markers for an implicit "familiarity effect" (since she 

was unable to report the identities of the faces explicitly) by 

looking at the components that are typically modulated by 

familiarity, such as N250 and N400 [16, 28, 27, 18, 25, 26]. 

As previously mentioned, according to the literature, healthy 

participants should exhibit an augmentation of the N170 

component for inverted faces, or the "inversion effect." 

Based on the outcomes of Experiment 1, PATIENT(A) 

should not exhibit this effect. Furthermore, we anticipate 

seeing an influence on the N250 or N400 components, as is 

generally observed in healthy individuals, if PATIENT(A) is 

able to understand the identity of the face, at least implicitly. 

 

4.1 Experiment 2 - Stimuli and Design 

 

In experiment 2, only faces were presented. Stimuli were 

selected from a database of famous and unfamiliar male and 

female faces (Figure 1E) in unpublished studies on fifty 

participants. The aim of the database was to assess 

familiarity. Moreover, [PATIENT(A)'s relative, her 

daughter, was presented with the faces of famous people to 

ensure the was familiar with them before the illness. The 

experiment included two photographs, each from a different 

angle, for each of the 36 identities (18 males and 18 

females), half of whom were famous, and the other half were 

not. Each image was presented four times. The stimuli were 

black and white images. 

 

The experiment consisted of 576 trials, divided into 24 

blocks of 24 trials each, comprising six famous upright 

faces, six famous inverted faces, six unfamiliar upright 

faces, and six unfamiliar inverted faces. The trials were 

performed in a fully randomized order within each 

participant. Participants had to press two different keyboard 

keys, labeled "m" and "z," to indicate whether the stimulus 

was upright or inverted, respectively. Separate EEG 

averaging was performed for each of the four stimulus 

categories. 

 

4.2 Experiment 2 - Results and Discussion 
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Figure 3 shows accuracy and RTs for each of the four 

stimulation conditions for PATIENT(A) and the control 

group. For each condition, the accuracy of the healthy 

controls was at ceiling: overall >99%; familiarity [F(1, 7) = 

0.090; p = 0.773], orientation × familiarity [F(1, 7) = 5.812; 

p < 0.05]; orientation [F(1, 7) = 0.576; p = 0.473]. In 

contrast, PATIENT(A) showed better accuracy for upright 

faces (84%), similar to experiment 2, but reduced accuracy 

for inverted faces (56%), although all conditions were still 

above chance level (all ps < 0.05) except for the inverted 

unfamiliar faces (50%, p = 0.934). 

 

PATIENT(A) showed significantly different accuracy levels 

compared to the control group [upright unfamiliar faces t(7) 

= −10.999; p < 0.001; upright famous faces t(7) = −19.152; 

p < 0.001; inverted unfamiliar faces t(7) = −96.335; p < 

0.001; inverted famous faces t(7) = -33.427; p < 0.001]. 

Regarding RTs, PATIENT(A) was slower than the control 

group for all conditions considered [upright unfamiliar faces 

t(7) = 3.915; p < 0.01; upright famous faces t(7) = 3.933; p < 

0.01; inverted unfamiliar faces t(7) = 9.920; p < 0.001; 

inverted famous faces t(7) = 6.078; p < 0.001]. The patient 

performed faster when the stimuli were presented upright 

(upright faces 1,203 ms, inverted faces 2,031 ms, p < 0.05), 

regardless of familiarity, although no significant main effect 

was found within the control group {upright famous faces 

598 ms, upright unfamiliar faces 597 ms, inverted famous 

faces 590 ms, and inverted unfamiliar faces 578 ms; 

orientation [F(1, 7) = 0.360; p = 0.567], familiarity [F(1, 7) 

= 0.190; p = 0.676], orientation × familiarity [F(1, 7) = 

0.256; p = 0.628]}. Similar to the results of Experiment 1, 

PATIENT(A) seems to have some difficulties in recognizing 

an upside-down face. 

 

Similar to Experiment 1, ERP results show that the 

orientation of faces (electrode P8, time window from 188 to 

200, p < 0.05) modulated the N170 component in healthy 

participants (Figure 4F), showing a larger amplitude for 

faces presented upside-down. Interestingly, healthy 

participants also showed a significant effect of familiarity 

(Figure 4H), with upright unfamiliar faces eliciting a larger 

frontal N250 component (fN250) than famous faces 

(electrode F2, time window from 292 to 328, p < 0.05), in 

line with previous studies [28, 17]. Although not reaching 

significance, the reversed effect (i.e., enhanced amplitude 

for familiar stimuli) was observed at posterior temporal 

regions [16, 27]. Furthermore, an additional analysis was 

conducted to validate the functional significance of our 

frontal N250. Additionally, an effect involving the N400 

component emerged, indicating a higher amplitude for 

upright well-known faces compared to upright unknown 

faces in the 504-540 time window (electrode P2, p < 0.05). 

In contrast, no inversion effect was detected in 

PATIENT(A): Experiment 1's findings were reproduced, 

indicating a generally lower N170 relative to controls, with 

no noticeable difference between upright and inverted faces . 

Interestingly, when analysing the N250 component, there 

was no implicit effect of familiarity, and there were no 

discernible differences between well-known and unknown 

faces across electrodes within the relevant timeframe. 

However, the familiarity with vertical stimuli (electrode P6, 

time frame from 504 to 540, p < 0.05) significantly altered 

the N400 component (see Figure 4I). 

Taken together, these findings support the notion that 

PATIENT(A)'s facial recognition difficulties stem from 

gnostic rather than mnestic origins. Despite challenges in 

memorizing the structural characteristics of individual faces 

(absence of inversion effect on the N170 component), 

PATIENT(A) exhibited consistent modulation of the N400, 

suggesting implicit processing of facial identities. The 

interplay between these components offers an explanation 

for the observed results, highlighting the possibility of 

implicit face recognition processing even in the absence of 

reliable N170 responses. These findings are significant as 

they bolster the hypothesis that PATIENT(A)'s face 

recognition issues may be rooted in gnostic mechanisms 

rather than mnemonic processes. Previous research [48, 49, 

50] suggests that prosopagnosia patients may have indirect 

access to memory traces, enabling covert face recognition. 

Although ongoing debates surround the neural 

underpinnings, various tasks and psychophysiological 

measures have been employed to probe distinct pathways 

underlying overt and covert face recognition mechanisms, 

including ERPs. Future studies could further investigate 

these mechanisms to elucidate the neural dynamics 

underlying face recognition deficits. 

 

5. General Conclusions 
 

In this study, we examined the facial processing abilities of 

an Alzheimer's disease (AD) patient and a control group 

utilizing EEG monitoring and experimental approaches 

designed to distinguish between perceptual and memory 

components of face processing and recognition. Modulation 

of several ERP components, such as N170 and N400, was 

discovered to be related with specific face processing 

properties. 

 

PATIENT(A), an Alzheimer's patient, displayed the ability 

to identify meaningful stimuli (faces and houses) from 

meaningless ones on a behavioural level. However, ERP 

data revealed a much lower N170 component for faces 

compared to homes and scrambled items, indicating a 

problem encoding the unique configuration and structural 

components of individual faces. 

 

In Experiments 1 and 2, PATIENT(A) demonstrated a 

partially retained capacity to detect face orientation by 

responding faster and more accurately to upright face 

stimuli. In contrast to the control participants, PATIENT(A) 

did not display the normal ERP inversion effect. This data 

lends support to the concept that PATIENT(A)'s face 

recognition issues are caused by selective face configuration 

processing deficiencies. 

 

Experiment 2, which tested familiarity, produced no 

modulation in PATIENT(A), probably due to her inability to 

access stored facial representations in visual memory. 

However, both healthy controls and PATIENT(A) showed a 

clear modulation of the N400 component, with upright 

familiar faces having a higher amplitude than unfamiliar 

ones. This data suggests that long-term memory traces may 

still exist in PATIENT(A), albeit implicitly, given her 

inability to recognize faces explicitly. 

 

Paper ID: SR24518152221 DOI: https://dx.doi.org/10.21275/SR24518152221 1161 

https://www.ijsr.net/


International Journal of Science and Research (IJSR) 
ISSN: 2319-7064 

SJIF (2022): 7.942 

Volume 13 Issue 5, May 2024 
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal 

www.ijsr.net 

The proposed approach sheds light on the nature of face 

processing abnormalities in Alzheimer's disease patients. 

This study has ramifications for both basic and clinical 

science, highlighting the possibility for expanding scientific 

understanding by in-depth examination of individual cases 

in conjunction with electrophysiology. Future study with 

larger patient populations is needed to assess if face 

processing abnormalities may be assigned to the perceptual 

stage in the general AD population, as well as to investigate 

potential distinctions between AD patients with posterior 

onset and those with various deficiency profiles. 
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