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PERIRHINAL CORTEX

PERIRHINAL CORTEX

Primary Disciplinary Field(s): Neuroscience, Cognitive Psychology, Neuroanatomy

1. Core Definition

The Perirhinal Cortex (PRC), corresponding primarily to Brodmann areas 35 and 36, is an
essential structure located within the Medial Temporal Lobe (MTL), situated adjacent to the

hippocampus and the entorhinal cortex. Functionally, the PRC acts as a critical interface that
bridges high-level sensory interpretation, particularly that derived from the ventral visual stream,
with the neural machinery responsible for long-term declarative memory formation. It is uniquely
positioned to handle complex pattern information and is often considered the principal locus for
item-specific Recognition Memory based on familiarity, distinguishing it from the hippocampus,

which is traditionally associated with relational or episodic memory based on recollection. This
critical integrative role means that the PRC processes the "what" of an experience--the identity of
an object or stimulus--before that information is consolidated into enduring memory traces, thereby
ensuring that newly encountered objects can be recognized upon future exposure without
necessarily recalling the specific context of their initial presentation.

Anatomically, the PRC is part of the parahippocampal region, which collectively includes the PRC,
the parahippocampal cortex (PHC), and the entorhinal cortex (EC). This regional organization
forms the primary cortical input pathway into the hippocampal formation. Unlike the PHC, which
typically processes contextual and spatial information (the "where" of an experience), the PRC
receives dense projections conveying highly abstracted, modality-specific information, especially
pertaining to the visual characteristics necessary for object identification. The integrity of the PRC
is paramount for tasks requiring the discrimination of visually similar items, demonstrating its
fundamental role in differentiating distinct perceptual identities within the environment. If this
structure is compromised, the ability to mentally separate common objects as unique entities is
severely impaired, highlighting its necessary involvement in resolving perceptual ambiguity and
encoding object distinctiveness.

The operational definition of the PRC emphasizes its dual functional nature: both perceptual and
mnemonic. As a perceptual processing center, it facilitates the resolution of overlapping features
among objects, enabling sophisticated Visual Discrimination. As a mnemonic center, it generates

the signal of familiarity that allows rapid judgments of prior encounter. These two functions are
deeply intertwined; the ability to correctly encode the unique perceptual features of an item is
prerequisite for later successful recognition based on familiarity. Consequently, the PRC
represents one of the final cortical stages of visual processing before information transitions into
the core memory circuit of the MTL, solidifying its status as a gatekeeper for declarative memory
formation regarding item identity.
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2. Etymology and Historical Development

The designation of the perirhinal cortex derives from its anatomical location--it is the cortical area
"peri" (around) the rhinal sulcus, a prominent fissure in the temporal lobe of many mammals,
including primates. Early neuroanatomical studies utilized cytoarchitectonic mapping, pioneered by
figures like Korbinian Brodmann, which characterized the PRC based on the distinct cellular
organization (cytoarchitecture) of its layers, primarily identifying it as areas 35 and 36. These
classifications established the PRC as a distinct entity from the neighboring entorhinal cortex (Area
28) and the surrounding temporal cortices. Historically, the entire MTL structure was viewed
monolithically in relation to memory, largely influenced by the seminal case study of H.M., whose
severe anterograde amnesia following bilateral MTL removal underscored the region's absolute
necessity for new memory formation.

A pivotal shift in understanding occurred during the 1970s and 1980s, driven by detailed lesion
studies in monkeys, notably by researchers such as Mortimer Mishkin and Larry Squire. These
studies began to dissect the functional specificity within the MTL components. Critically, these
experiments demonstrated that selective lesions of the hippocampus or the amygdala produced
different types of deficits than those resulting from lesions encompassing the PRC and the
parahippocampal cortex. Specifically, it was the damage to the PRC and the adjacent ventral
temporal structures that consistently resulted in profound impairment in delayed non-matching-to-
sample tasks, which are standard behavioral measures of visual object recognition memory. This
empirical evidence firmly established the PRC's specialized role in recognizing items based on
their intrinsic features, separating its function from the hippocampus's spatial and relational
processing role.

Further refinement came with the development of the "Dual-Process Theory" of recognition
memory in the 1990s and early 2000s. This theory posited that recognition memory is supported by
two distinct processes: familiarity (a quick, context-free sense of "knowing") and recollection (a
slower, detailed retrieval of contextual specifics). Extensive electrophysiological and neuroimaging
evidence accumulated suggesting that the PRC primarily mediates the familiarity component,
whereas the hippocampus is central to recollection. This framework solidified the PRC's
conceptual role not merely as a relay station, but as an active computational hub where the
memory signal of item familiarity is specifically generated. Modern research continues to
investigate this distinction, often using functional magnetic resonance imaging (fMRI) and single-
unit recordings to confirm the differential activation of the PRC during familiarity-based recognition
judgments versus recollection-based retrieval.

3. Key Anatomical Characteristics and Inputs

The anatomical location of the PRC makes it an apex structure for sensory processing pathways
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converging onto the MTL memory system. It is situated on the ventromedial surface of the
temporal lobe, with Area 36 covering the lateral bank of the rhinal sulcus and extending onto the
adjacent temporal neocortex, while Area 35 lies medially, lining the sulcus itself. The cellular
architecture reveals a relatively simpler structure compared to the six-layered neocortex,
particularly in Area 35, which contains fewer layers, reflecting its status as a transitional zone
between the neocortex and the archicortex of the hippocampus. This specific anatomical
arrangement dictates its functional specialization, allowing it to efficiently consolidate and transfer
highly processed sensory information.

A defining characteristic of the PRC is its privileged access to the outputs of the Ventral Visual
Stream, often termed the "What" pathway. This stream originates in the primary visual cortex (V1)
and progresses through increasingly complex processing stages in the occipital and inferior
temporal cortices (ITCs). The ITCs, which perform high-level analysis of object features, texture,
color, and shape, send massive, direct projections to Area 36 of the PRC. Consequently, the PRC
receives visual input that is already highly refined--representing whole objects or complex features
rather than simple lines or edges. This concentration of object-related visual information explains
why the PRC is so fundamentally involved in visual recognition and object discrimination tasks.

While visual input is dominant, the PRC is truly a polymodal association area, receiving significant
afferent projections from multiple sensory and association cortices. It receives input concerning
auditory and somatosensory information from the adjacent temporal cortices, as well as crucial
modulatory input from the amygdala (related to emotional valence) and the prefrontal cortex
(related to executive control and attention). These diverse inputs converge, allowing the PRC to
form a comprehensive, multimodal representation of an item, though the visual component remains
the most extensively studied and functionally paramount. The integration of these various sensory
streams within the PRC is critical for establishing a robust, non-contextual item representation that
can be quickly accessed for familiarity judgments.

4. Critical Role in Visual Object Discrimination

The most significant cognitive function attributed to the PRC, particularly within the perceptual
domain, is its essential role in resolving perceptual ambiguity, a process critical for Visual
Discrimination. Visual discrimination involves the ability to correctly identify and distinguish one
object from another, especially when the objects share many overlapping features. For instance,
distinguishing between two highly similar models of a car, or two subtly different faces, requires
fine-grained analysis of specific features and the binding of those features into a unique
representation--a computational demand largely met by the PRC.

Research has robustly shown that damage to the PRC leads to a specific type of impairment
known as a perceptual memory deficit, where the patient or subject can see the objects clearly, but
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struggles immensely when required to distinguish between them, particularly when the distractors
are perceptually similar to the target item. The example provided in the source material, illustrating
Nancy's inability to discern common objects in her surroundings as separate identities, directly
reflects a failure in this discrimination function. This inability is not merely a failure of general
memory retrieval; rather, it is a deficit rooted in the foundational encoding process, where the
unique item representations necessary to differentiate the objects were never adequately
established or maintained by the damaged PRC circuitry.

This discrimination function is often framed within the concept of "pattern separation” applied to
item identity. While the dentate gyrus of the hippocampus is known for separating similar spatial or
relational patterns, the PRC performs an analogous function for object patterns. It actively
computes the differences between incoming sensory data and stored object representations,
effectively creating unique neural signatures for items that share many components. This requires
a large pool of neurons capable of rapid plastic changes, allowing the brain to adapt item
representations based on novel or confusing input. Without this discriminatory capability supplied
by the PRC, the perceptual world collapses into an undifferentiated stream of familiar but
indistinguishable stimuli, leading to profound recognition failure.

5. Functional Connectivity and Memory Pathways

The perirhinal cortex serves as a primary relay node within the declarative memory circuit,
mediating the flow of information both into and out of the hippocampal formation. The flow of
information is highly organized: high-level sensory input (from the ITCs) first enters the PRC (and
PHC), and these areas then project heavily to the Entorhinal Cortex (EC). The EC acts as the final

gateway, projecting into the hippocampus proper via the perforant pathway (specifically targeting
the dentate gyrus, CA3, and CA1 subfields). This trisynaptic circuit (EC to DG/CA3/CAL) is the
classic pathway for episodic memory encoding.

However, the PRC also possesses crucial, direct connections that bypass parts of the full
trisynaptic circuit, particularly in relation to familiarity-based memory. Projections from the PRC
directly target the deep layers of the EC and bypass the DG entirely, reaching the CA1 subfield of
the hippocampus. This shorter, more direct route is hypothesized to be the anatomical substrate
for the rapid, non-contextual familiarity signal. When a previously encountered item is presented,
the PRC rapidly activates based on the match between the current sensory input and its stored
item representation, sending a swift signal of familiarity to the downstream hippocampal areas,
thus enabling quick recognition judgments without the need for detailed contextual retrieval.

Furthermore, the PRC maintains extensive reciprocal connections with the prefrontal cortex (PFC),
particularly areas involved in working memory and decision-making (e.g., ventrolateral PFC).
These connections are essential for the strategic control of memory retrieval and the comparison
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process necessary for object discrimination. When a subject attempts to distinguish between two
similar objects, the PFC engages the PRC to access and compare the detailed item
representations, illustrating that the PRC is not merely a passive storage site but an active
component integrated into larger executive and decision-making networks responsible for goal-
directed behavior based on recognition.

6. The Familiarity Component of Recognition Memory

The PRC is widely recognized as the dominant neural substrate for the "familiarity” component of
Recognition Memory. Familiarity is defined as a general, acontextual feeling that an item has been

previously encountered--a "knowing" without a specific "remembering." This contrasts sharply with
recollection, which involves the retrieval of specific contextual details associated with the original
learning event (e.g., where and when the item was seen). Functional neuroimaging and lesion
studies consistently demonstrate that while damage to the hippocampus selectively impairs
recollection, damage to the PRC results in a disproportionate loss of the ability to make familiarity
judgments.

This specialization is thought to arise because the PRC is optimized for representing complex item
features, whereas the hippocampus is optimized for representing the spatial and temporal relations
*between* items and contexts. When an item is encountered, the PRC rapidly integrates its
perceptual features and compares the resulting pattern against a memory trace stored locally
within its own intrinsic connectivity or surrounding temporal cortices. If a sufficient match occurs,
the familiarity signal is generated. This familiarity signal is computationally faster and requires
fewer resources than the full reconstruction of an episodic memory, making it highly adaptive for
quick decisions about environmental stimuli.

The PRC's ability to sustain representations across time is also crucial for working memory
processes that involve object identity. It allows for the maintenance of object representations over
short delays, facilitating tasks such as sequential object manipulation or visual matching. This
sustained activity in the PRC during delay periods suggests that its function extends beyond mere
encoding initiation and contributes actively to maintaining object representations in an accessible
state, reinforcing its role as a persistent store for item-specific information necessary for both short-
term perceptual discrimination and long-term declarative memory based on familiarity.

7. Clinical Implications and Pathophysiology

Disruption of the perirhinal cortex is associated with significant memory and perceptual deficits,
primarily manifesting as impairments in visual object recognition and item familiarity. Such damage
is frequently observed in clinical conditions affecting the medial temporal lobe. For example,
damage caused by temporal lobe epilepsy, viral encephalitis (such as Herpes Simplex
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Encephalitis), stroke, or selective neurodegeneration can isolate the PRC and produce highly
specific symptoms. These symptoms often include various forms of visual agnosia or profound
difficulty performing tasks that require distinguishing between perceptually overlapping stimuli,
known as pattern completion failures in the item domain.

In the context of Alzheimer's Disease (AD), the PRC is one of the earliest cortical regions to exhibit
pathological changes, specifically the accumulation of neurofibrillary tangles. The progression of
AD pathology often begins in the EC and rapidly spreads to the PRC, well before significant
involvement of the hippocampus itself. This early pathology in the PRC is thought to underlie some
of the initial cognitive complaints in AD patients, particularly difficulties with recognition memory
and object identification, demonstrating that the structural integrity of the PRC is intimately linked to
the early maintenance of declarative memory function and semantic stability.

The illustrative case mentioned in the source material--where damage to the PRC resulted in
Nancy's inability to discern objects as separate identities--exemplifies the classic clinical outcome
of PRC lesions. This scenario highlights a breakdown of perceptual memory where objects are
registered, but their unique features cannot be sufficiently segregated from one another, leading to
a confusion of identities. This deficit is highly specific, often leaving spatial memory (hippocampal
function) relatively intact, further supporting the segregation of function within the MTL memory
system. Understanding the vulnerability of the PRC is therefore critical for diagnosing and
understanding the progression of various neurodegenerative diseases.

Further Reading

Perirhinal Cortex (Wikipedia)
Medial Temporal Lobe (Wikipedia)

Recognition Memory (Wikipedia)

Visual Discrimination (Wikipedia)
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