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ABSTRACT

The present paper addresses disorders of visual perception and recognition through the analysis of the classic
neuropsychological case of Dr. P., as described by Oliver Sacks. Although the patient retains normal vision, intelligence,
and language abilities, he exhibits a severe inability to recognize faces and objects, as well as to assign meaning to visual
stimuli. The study focuses on the distinction between the forms of visual agnosia, as formulated by Lissauer, and
highlights the importance of integrative processing for the holistic perception of the visual world. Particular emphasis
is placed on the role of neuroplasticity and compensatory mechanisms, with music functioning as a primary means of
organizing the patient’s experience and adapting to everyday life.

Keywords: Visual Agnosia, Integrative Agnosia, Prosopagnosia, Ventral Visual Stream, Neuroplasticity, Oliver Sacks,
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1 INTRODUCTION

Neuropsychology is a branch of psychology that studies the relationship between the structure and function of the brain
and behavior, cognition, and emotion. Through the study of patients with focal or degenerative brain damage,
neuropsychology provides valuable insights into the organization of higher cognitive functions. One of the most famous
cases in the neuropsychological literature is that of Dr. P., as described by Oliver Sacks, which concerns a severe disorder
of visual perception known as visual agnosia.

The purpose of this paper is to present an analytical account of this case study, describe the disorder exhibited by the
patient, investigate the dysfunctional neural substrates, and refer to therapeutic and rehabilitation approaches
according to the theoretical framework of contemporary neuropsychology.

2 CASE STUDY AND NEUROLOGICAL ASSESSMENT

Dr. P. is the patient being examined and presents a particularly complex disorder of visual perception. He is an educated,
socially functional, and emotionally stable individual, with no indications of generalized dementia or cognitive decline.
His difficulties are exclusively related to the way in which he perceives and interprets the visual world, whereas his
memory and thought process appears to remain unaffected.
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The first concerning signs appear in his everyday life, when he fails to recognize faces, even familiar ones, such as his
students or his wife. He does not recognize faces as unified wholes but instead focuses fragmentarily on individual
features. He does not understand facial expressions, nor can he assign emotional meaning to them, which constitutes a
clear indication of prosopagnosia. He frequently confuses inanimate objects with living things, such as when he attempts
to put his wife’s head on, believing it to be a hat.

Initially, Dr. P. consults an ophthalmologist because he is concerned about possible visual complications related to his
diagnosis of diabetes. However, after a detailed examination, the doctor determines that his eyes are healthy and
concludes that the problem is not ophthalmological but is located in the visual areas of the brain. This observation is
crucial, as it confirms that the disorder involves higher-level processing of visual information. During the neurological
examination, a mild abnormality in reflexes is observed on his left side, as it becomes apparent that the patient has
difficulty perceiving stimuli located in his left visual field. In addition, he is unable to perceive images in their entirety,
he perceives only individual details without integrating them into a unified, meaningful whole. Nothing appears visually
familiar to him. Objects and faces are approached in a mechanical manner, as though they were abstract problems to be
analyzed. To recognize objects, Dr. P. often relies on other senses, mainly smell and hearing. A rose, for example, is
recognized only when he smells it. He also appears unable to recall visual characteristics from memory, although he has
no difficulty understanding situations, plots, and dialogues. He remembers events and narratives, but without any visual
representation. The pattern clearly suggests a form visual agnosia. Even his dreams lack visual content, meaning is
conveyed without images, through non- visual sensory or conceptual forms.

3  VISUAL AGNOSIA: DEFINITION AND CATEGORIES

The term visual agnosia is described within the theoretical framework initially established by Lissauer, whose work laid
the foundation for the modern understanding of the condition.. Heinrich Lissauer was a German neurologist, born in
1861 and active in the late nineteenth century. Specifically, in his article Ein Fall von Seelenblindheit (1890), he

analyzed in detail the case of a patient who, similarly to Dr. P. in Oliver Sacks’s account, was unable to visually recognize
even common objects, while being able to recognize them through touch or hearing. He initially referred to this
condition as Seelenblindheit (meaning “mind blindness”). The condition is defined as a state in which a patient, although
receiving visual impressions with sufficient acuity to distinguish stimuli, is unable to correctly recognize and name
objects through vision or provide information about their properties (Lissauer, 1980).

According to Lissauer, the classification of visual agnosia is based on the analysis of the recognition process into two
distinct mental stages: perception and association. Perception is the act of consciously becoming aware of a sensory
impression. At this stage, the individual perceives the form and details of the object as sensory data. Association
concerns the connection of the content of perception with other pre-existing representations and concepts in memory.
Through this process, the object acquires meaning (Serino, 2014).

In this way, two forms of the disorder emerge: Associative Visual Agnosia and Apperceptive Visual Agnosia. A useful
analogy for understanding this distinction becomes apparent through the act of reading. In visual agnosia, although the
language is known, the letters appear as individual lines that never form words, whereas in associative agnosia, the
image of the word is clear but its meaning has been forgotten, even though the concept is known when the word is
heard.

In the case of Dr. P, the ophthalmologist concluded that his eyes were functioning perfectly, but his brain was unable to
interpret the images. This is consistent with research indicating that visual acuity and visual fields may be normal, while
the impairment is located at higher levels of processing in the brain (Riddoch & Humphreys, 2003). It is important,
however, to note that despite the distinction between the two disorders, in clinical practice the two forms are rarely
completely separate. Lissauer himself argues that purely associative agnosia is almost contradictory, since damage to
associative processes inevitably also affects the clarity of perception, particularly in complex forms.

Regarding Dr. P.’s difficulty in perceiving objects located in his left visual field, it is noted that there is an important
clinical association between visual agnosia, particularly prosopagnosia, and left homonymous hemianopia (Meadows,
1974).

4 INTEGRATIVE AGNOSIA AND PROSOPAGNOSIA

Integrative agnosia is a form of visual agnosia characterized by the patient’s inability to combine the individual elements
of a visual stimulus into a single, coherent form (Riddoch & Humphreys, 1987). One of the most characteristic findings
described is the phenomenon of over-segmentation. Patients perceive the individual details of an object as independent
elements, without being able to integrate them. Thus, an entire object with distinct functionality may be described as a
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collection of unrelated parts. This inability is closely associated with dysfunction in the process of “grouping,” as
described by Behrmann & Williams (2007). In integrative agnosia, patients can process only a very limited number of
individual elements simultaneously and experience considerable difficulty with complex stimuli.

Similarly, prosopagnosia is defined as the inability to recognize familiar people despite the preservation of general
intelligence and visual acuity. This disorder may occur either as an isolated phenomenon or as part of a broader visual
agnosia (Kay & Levin, 1982). Prosopagnosia is classically divided into two main forms: acquired and congenital or
developmental. Acquired prosopagnosia occurs following brain damage, such as a stroke, traumatic injury, anoxia, or
neurodegenerative disease, in individuals who previously possessed normal face-recognition abilities. The lesions are
often located in the temporal and occipital cortex, particularly in areas involved in processing the visual identity of faces
(Barton, 2008).

In contrast, congenital or developmental prosopagnosia is a lifelong neurodevelopmental disorder in which the
individual fails to develop effective face-recognition abilities without a history of obvious brain damage. These
individuals have normal vision, intelligence, and memory, but display a selective impairment in face recognition from
childhood. Furthermore, they often lack awareness of this impairment, as they have developed compensatory strategies,
such as recognition through voice or movement, and consider their way of perceiving people to be normal (Griiter et al.,
2008; Behrmann & Avidan, 2005).

5 DR.P’SPROSOPAGNOSIA

In Dr. P.’s case, there appears to be a severe disorder of visual recognition that extends beyond the boundaries of isolated
prosopagnosia. Although Dr. P. has a difficulty recognizing his students when they approach him, which could initially
suggest congenital prosopagnosia, the clinical picture indicates a broader and deeper deficit. His deficit is not limited to
recognizing faces but also extends to recognizing inanimate objects, which he often confuses with human features, such
as when he famously mistook his wife’s head for a hat (Sacks, 1985). This is described as an indication of a severe
disorder in the processing of visual form rather than an isolated inability to recognize faces (Behrmann & Williams,
2007). In this sense, Dr. P.’s prosopagnosia does not appear to constitute an independent symptom, but rather to arise
secondarily from the generalized associative visual agnosia that he presents. The patient is unable to integrate
individual visual features into a coherent and semantically meaningful whole, resulting in objects and faces lacking
recognizable identity for him. As Lissauer (1980) had already pointed out, for the agnosic patient, facial expressions
cease to have symbolic meaning and become a “combination of incomprehensible arabesques.” As a compensatory
strategy, the patient is forced to examine individual visual elements in a fragmented manner, as becomes evident when
Dr. P. is unable to recognize a glove and describes it as “some kind of case.”

This interpretation is further supported by Dr. P.’s difficulty in recognizing human emotions through facial expressions.
According to the neuropsychological literature, emotion recognition and face recognition are distinct - although
interconnected - functions supported by different neural networks (Calder & Young, 2005). However, in cases of
generalized agnosia, the failure of holistic form processing affects both abilities It is also reported, that in 80.3% of cases,
deficits in face and object recognition occur together (Behrmann & Geskin, 2017). . This data supports the notion that,
at least in some patients, prosopagnosia is not an isolated disorder but rather part of a broader integrative agnosia.

6 NEUROLOGICAL BASIS

The neurological basis of visual agnosia, and particularly of the integrative form, is located mainly in the posterior
regions of the brain, which participate in the successive stages of visual processing. Extensive lesions in the occipital
cortex, which includes the primary and secondary visual cortex (Brodmann areas 17, 18, and 19), can disrupt basic
mechanisms involved in the analysis of visual stimuli, such as sensitivity to line orientation and edge detection, functions
that are necessary for constructing the form of objects (Hubel & Wiesel, 1968).

Visual agnosia has been particularly associated with lesions in the ventral visual stream, also known as the “what”
system, which extends from the occipital to the temporal cortex and is responsible for the recognition and semantic
processing of objects (Goodale & Milner, 1992). Since Lissauer, it has been proposed that agnosia may result not only
from focal cortical lesions but also from disruption of the connections between visual areas and higher associative
cortical networks, leading to a failure to integrate visual information (Lissauer, 1890). Integrative agnosia, in particular,
is associated with lesions in the inferior occipito-temporal cortex, an area that is critical for binding and combining
individual visual features into unified representations. Studies of patients have shown bilateral lesions in the fusiform
and lingual gyri, regions that appear to play a central role in integrating form and overcoming fragmented processing
(Behrmann & Kimchi, 2003).
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Lastly, prosopagnosia occurring as part of a broader disorder, has been mainly associated with lesions in the posterior
portion of the right temporal lobe and, more specifically, in the fusiform gyrus. This region is considered crucial for the
specialized processing of faces, and its dysfunction leads to an inability to recognize faces holistically despite the
preservation of individual visual information (Barton, 2008). Specifically, in the case of Dr. P., Sacks reports a damaged
cerebral cortex as a result of a possible large brain tumor or a degenerative process in the visual areas of the brain.

7 NEUROPLASTICITY: MUSIC AS A COMPENSATORY MECHANISM IN DR. P.’S EVERYDAY LIFE

In the case of Dr. P., while his visual processing shows severe dysfunction due to damage to the ventral visual stream
and the occipito-temporal cortex, his auditory and musical networks remain not only intact, but also highly developed.
Music is not merely a simple interest for Dr. P.; rather, it permeates his entire daily life and functions as a central
organizing principle of his experience and behavior. Neuroanatomically, musical ability and perception are associated
with a broad network of brain regions that includes auditory areas as well as systems involved in memory, emotion,
movement, and reward. The recognition of music and tones is supported by a broad network that includes the superior
temporal gyrus (BA 22/42) in both hemispheres for initial auditory analysis (Zatorre et al., 1998). The processing of
melody, rhythm, and pitch also activates regions of the temporal lobe, prefrontal cortex, cerebellum, and basal ganglia,
networks associated with memory, prediction, and movement (Shulman et al., 1993). Structures related to emotion,
such as the hippocampus and the cingulate cortex, also participate, helping explain why music can evoke strong
emotions (Schlaug et al., 2006).

The temporal, frontal, and subcortical structures involved in musical processing do not overlap completely with the
visual systems responsible for recognizing objects and faces. Thus, while Dr. P. is unable to integrate visual stimuli into
coherent forms, he can accurately process rhythm, melody, and harmony. Furthermore, available evidence in literature
suggests that individuals with focal brain dysfunctions often exhibit compensation through increased functioning of
other networks, a phenomenon attributed to neuroplasticity and cross-regional reorganization of the brain (Chen etal,,
2010). For example, musical abilities in people with cognitive impairments or Alzheimer’s disease may remain intact or
even become enhanced due to the preservation or strengthening of other brain networks (Matziorinis et al., 2024). In
Dr. P.’s case, music appears to assume this compensatory role.

Within this context frame, Sacks’s observation that “music had taken the place of image” is particularly significant. This
phrase aptly summarizes the functional substitution that appears to have occurred: where vision fails to provide
recognizable forms, music assumes the role of organizing experience and connecting the individual with the world. For
Dr. P, reality is no longer structured primarily visually, but rather through sound and rhythm. Thus, his strong musical
inclination is not merely a parallel characteristic of his personality, but a central element of adaptation and survival
within the visual agnosia he experiences.

8 THERAPEUTIC APPROACHES AND REHABILITATION METHODS

Although there is no established, universally effective treatment for all types of visual agnosia, there are valid
therapeutic and rehabilitation strategies that can improve functioning and quality of life in individuals with these
disorders. These approaches focus primarily on strengthening residual functioning and compensatory mechanisms
rather than complete neural restoration (Heutink et al.,, 2019). More specifically, these compensatory mechanisms
include training in alternative methods of object recognition, adapting the environment to facilitate functioning, and
using other sensory information, such as touch or sound, to compensate for visual dysfunction. For example, a case
study showed that a patient with integrative visual agnosia could improve independence in daily activities through
training that utilized preserved tactile abilities, such as touch, and repeated learning, although generalization of the
skills outside the living environment required continuous support (Tanaka, 2021).

Other contemporary therapeutic procedures include the use and exploitation of digital technologies, which are used
extensively in education and rehabilitation domains. Therefore, the importance of all digital technologies in the field of
education is highlighted in our final point. ICTs support universal access to education, provide innovative approaches
for effective teacher training, enhance learning retention, promote cooperation, increase openness, develop learner-
centered approaches, and hasten the process of learning. Additionally, by using virtualization, mobilization, artificial
intelligence, and new learning environments like virtual worlds, support educational activities and methodologies. More
specifically, ICTs are very effective and productive in psychological training, facilitating and improving the assessment,
intervention, and educational procedures via mobile devices that bring educational activities everywhere [24] and
through a variety of ICT applications that serve as the backbone of education [25-28]. While games turn education into
a multimodal, incredibly amiable, and enjoyable interaction, the use of Al, STEM, and ROBOTICS raise educational
procedures into new levers of adaptation, creativity, and performance [29-34]. Furthermore, the adoption,
improvement, and fusion of ICTs with theories and models of metacognition, mindfulness, meditation, and emotional
intelligence cultivation [35-37] places the development of mental abilities at the center of educational procedures and
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policies, which accelerates and improves educational practices and outcomes, particularly in psychological
rehabilitation procedures.

9 CONCLUSIONS

The case of Dr. P. represents a characteristic example of generalized visual agnosia with prominent features of
integrative agnosia and secondary prosopagnosia. Through a detailed analysis of the patient’s symptoms, it becomes
clear that the deficit does not concern visual acuity or general cognitive functioning, but rather the higher-level
processing and integration of visual information, which significantly affects his everyday functioning and interaction
with the world. At the same time, the analysis highlighted the anatomical pathophysiology of the disorder, as well as the
importance of neuroplasticity. Music functions for Dr. P. as a primary compensatory mechanism, organizing his
experience and facilitating his adaptation to everyday life. Overall, the case highlights the complexity of visual agnosia
and the need for a holistic approach to diagnosis and rehabilitation. Sacks himself notes how fascinated he was by the
uniqueness of Dr. P., a man who had almost completely lost the world as a visual representation, but had preserved it
intact as music and as will. Despite the gradual progression of the disease, Dr. P. continued to live, teach, and give
meaning to his existence through music. His story is a remains a remarkable example of human psychological as well as
biological resilience.
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