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The posterior cortex represents a critical neuroanatomical domain within the mammalian brain,

fundamentally responsible for processing the vast majority of visual sensory input. Broadly defined,

the term encompasses the entirety of the occipital cortex, situated at the caudal (rear) pole of the

cerebrum. This definition is inclusive, extending beyond primary processing centers to include

complex association areas that integrate visual data with spatial awareness and object recognition.

While the term is often used synonymously with the visual cortex, its technical scope emphasizes

its anatomical location relative to the central sulcus and the anterior brain regions, distinguishing it

as the primary posterior recipient of sensory afferents originating from the thalamus, specifically

the lateral geniculate nucleus (LGN).

A key component of the posterior cortex is the striate cortex, also known as Primary Visual Cortex

(V1), which serves as the foundational entry point for organized visual information. The intricate

cellular architecture and highly specialized laminar structure of the striate cortex are prerequisites

for the hierarchical processing that defines the entire visual system. Furthermore, the functional

integrity of the posterior cortex is indispensable for complex cognitive operations, including

attention allocation, memory encoding related to visual stimuli, and the generation of motor

responses guided by visual feedback. The structural organization of this region, characterized by

distinct cortical layers and columnar arrangements, supports the sophisticated computational

demands necessary for constructing a coherent perception of the external environment.

The clinical relevance of this region is underscored by the observation that even slight degradation

or damage can severely compromise visual function, as highlighted by examples such as: "The

posterior cortex was partially decomposed by the time the animal was brought back to the lab for

examination and autopsy." Such instances confirm the necessity of prompt, careful preservation of

neural tissue to ensure accurate post-mortem neuroanatomical and pathological examinations,

especially concerning the highly delicate laminar structures characteristic of the visual cortex.

Neuroanatomical Definition and Boundaries

The anatomical delineation of the posterior cortex is generally straightforward, defined by its

caudal location, yet its functional boundaries are complex, interfacing extensively with the temporal

and parietal lobes to form the major visual pathways. Anatomically, it is bounded superiorly by the

parietal cortex and anteriorly by the temporal and parietal lobes, though these transitions are often

marked by functional gradients rather than sharp sulci. The core structure is the occipital lobe,

which rests against the tentorium cerebelli and is separated from the cerebellum below. This

positioning makes it particularly susceptible to contrecoup injuries in traumatic brain injury

scenarios, a factor highly relevant in clinical neuroanatomy due to its proximity to the rigid skull

base.

Within this territory, several key gyri and sulci define the landscape. The calcarine sulcus, a

ARABPSYCHOLOGY.C
OM

https://encyclopedia.arabpsychology.com/?p=20404
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com


POSTERIOR CORTEX 3

Encyclopedia of psychology encyclopedia.arabpsychology.com

prominent fissure running medially on the occipital lobe, is crucial as it harbors the majority of the

striate cortex (V1). The precise mapping of retinotopic space onto the cortical surface within this

area is one of the most remarkable features of the mammalian brain. Surrounding V1 are various

extrastriate regions, designated V2, V3, V4, and V5 (MT), which process increasingly complex

features such as color, motion, and depth. These areas together constitute the vast functional

network of the posterior cortex, demonstrating an elegant organization where information flows

hierarchically from simple feature detection to complex pattern recognition.

The rich vascular supply to this region, primarily derived from the posterior cerebral artery (PCA),

underscores its intense metabolic demands. Infarction or ischemia in the territory supplied by the

PCA often leads directly to deficits in posterior cortical function, notably various forms of visual field

loss, including homonymous hemianopia. Understanding the precise arterial distribution and

venous drainage is essential for interpreting neurological symptoms arising from pathologies

affecting the posterior cortex, confirming its role not merely as a passive recipient of input but as

a highly active, energy-intensive processing center essential for survival and navigation.

Functional Specialization: Vision and Processing

The primary function of the posterior cortex is the comprehensive analysis and interpretation of

visual data, starting with low-level attributes and culminating in high-level perceptual constructs.

This processing is fundamentally organized according to the principle of retinotopy, meaning that

adjacent points in the visual field are mapped onto adjacent points in the cortex, a spatial

preservation critical for accurate perception. Initial processing involves filtering and enhancing

basic visual features such as edges, lines, and orientation, tasks largely performed by specialized

neurons within V1. As the signal propagates through subsequent extrastriate areas (V2, V3),

feature integration begins, allowing the brain to detect contours and boundaries that define objects

against their background.

Beyond basic feature extraction, the posterior cortex supports crucial mechanisms like visual

attention and figure-ground segregation. Attentional mechanisms, often involving interaction with

parietal regions, modulate the activity of posterior cortical neurons, selectively enhancing the

processing of salient stimuli while suppressing irrelevant noise. This selective gating mechanism is

vital for navigating complex visual environments and preventing sensory overload. Furthermore,

the cortex actively resolves ambiguous inputs, using contextual cues and prior experience to

construct stable, recognizable objects. For instance, processes related to illusory contours

demonstrate the constructive nature of posterior cortical activity, where the brain actively infers

boundaries where none physically exist in the raw sensory input, demonstrating the predictive

capacity of the visual system.

The efficiency of this system is based on parallel processing and feedback loops. Information does
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not simply flow unilaterally from V1 outwards; complex reciprocal connections exist between

higher-order areas and V1, allowing predictions and contextual information to influence early

sensory processing. This dynamic interaction is crucial for phenomena such as visual masking and

perceptual filling-in, where the brain actively constructs missing information or smooths over

temporal discontinuities. These sophisticated computations confirm that the posterior cortex is

the central engine of conscious visual experience.

The Role of the Striate Cortex (V1)

The striate cortex, or Area 17 according to Brodmann's classification, is the quintessential

structure of the posterior cortex, characterized by a distinct white stripe (the stria of Gennari) visible

to the naked eye upon histological examination, hence its name. V1 receives direct, organized

input from the lateral geniculate nucleus (LGN) of the thalamus, representing the culmination of

the visual pathway from the retina. Its cellular organization is highly complex, featuring six distinct

layers (I through VI), each performing specialized functions, particularly layer IV, which is the main

recipient of thalamic input and contains specialized stellate neurons that initiate cortical processing.

Functionally, V1 is defined by its simple and complex cells, famously described by Hubel and

Wiesel. Simple cells respond optimally to edges or bars of specific orientation located at precise

points in the visual field, acting as fundamental feature detectors. Complex cells, conversely,

respond to properly oriented lines that move across a larger receptive field, demonstrating spatial

invariance within that field. This initial decomposition of the visual scene into elemental

components--orientation, direction of motion, spatial frequency, and ocular dominance--forms the

basis for all subsequent, higher-order visual processing performed in the extrastriate areas. The

organization of these feature detectors into functional units called cortical columns ensures that

all necessary computations for a small patch of the visual world are performed locally.

Damage to V1, even unilaterally, results in profound vision loss (scotomas or cortical blindness)

corresponding precisely to the damaged retinotopic map. The severity of the visual loss depends

on the extent of the damage along the calcarine fissure. Preservation of the macular representation

(the central visual field) is often observed because the very posterior tip of the occipital pole, where

the macula is mapped, sometimes receives dual blood supply or is spared from common ischemic

events, offering a small, but functionally important, area of retained vision.

Extrastriate Areas and the Dorsal/Ventral Streams

Following primary analysis in V1, visual information is segregated and distributed into parallel

processing streams originating within the posterior cortex: the dorsal stream and the ventral

stream. This dual-pathway model, often termed the "What" and "Where/How" pathways, is crucial

for integrating visual data with motor action and recognition memory. The ventral stream (the
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"What" pathway) projects ventrally into the temporal lobe, specializing in object recognition, color

processing (V4), and the identification of complex stimuli like faces (fusiform face area). Deficits in

this stream, resulting from posterior cortical damage, can lead to visual agnosias, where the

patient sees but cannot recognize or name objects, despite intact primary vision.

Conversely, the dorsal stream (the "Where/How" pathway) projects dorsally into the parietal lobe,

focusing on spatial localization, motion analysis (V5/MT), and guiding action. This pathway is

essential for visuomotor coordination, allowing an organism to accurately reach for or manipulate

objects based on their spatial location. Damage to the dorsal stream, while often sparing object

recognition, can result in profound impairments in spatial awareness, such as optic ataxia

(difficulty accurately reaching under visual guidance) or simultanagnosia (inability to perceive

multiple objects simultaneously). The interaction and segregation of these two streams within the

posterior cortex demonstrate the brain's efficiency in handling the diverse demands of visual

processing required for ecological success.

The specific extrastriate areas (V2, V3, V4, V5) show further functional specialization through

mechanisms like hierarchical organization and feedback loops. For instance, V2 receives strong

input from V1 and begins the process of integrating simple features into contours and textures,

playing a role in depth perception. V4, situated further along the ventral stream, is highly sensitive

to color and complex forms, acting as a crucial intermediary before information reaches the

temporal lobe for final identification. This sophisticated modular organization confirms that the

posterior cortex is not a monolithic structure but a collection of interconnected, highly specialized

functional units working in concert to generate the seamless, multi-faceted visual experience.

Clinical Significance and Lesions

Pathologies affecting the posterior cortex lead to a wide spectrum of visual and cognitive deficits,

providing invaluable insight into the region's functional mapping. The vulnerability of the occipital

lobe to trauma, stroke, and neurodegenerative disease makes it a significant area of clinical

interest. Perhaps the most dramatic manifestation of posterior cortical damage is cortical

blindness, resulting from bilateral destruction of V1, where the eyes and optic nerves remain intact

but the patient has no conscious visual perception. In specific cases, patients with cortical

blindness might exhibit Blindsight, a phenomenon where they can unconsciously localize or react

to visual stimuli despite reporting no conscious awareness of seeing them, suggesting residual

processing in intact subcortical pathways or bypassed extrastriate areas.

Localized lesions within the extrastriate areas result in highly specific visual deficits. Damage

confined to V4, for instance, can cause achromatopsia (cerebral color blindness), where the

patient loses the ability to perceive color, seeing the world only in shades of grey, demonstrating

V4's dedicated role in color processing and its necessity for chromatic perception. Similarly,

ARABPSYCHOLOGY.C
OM

https://encyclopedia.arabpsychology.com/?p=20404
https://encyclopedia.arabpsychology.com
https://encyclopedia.arabpsychology.com


POSTERIOR CORTEX 6

Encyclopedia of psychology encyclopedia.arabpsychology.com

damage to the motion-sensitive area V5 (MT) can lead to akinetopsia, or motion blindness, where

movement is perceived as a series of static snapshots, severely impairing the ability to track

moving objects or navigate safely. These localized deficits highlight the modularity and functional

segregation inherent in the organization of the mammalian posterior cortex, allowing

neuroscientists to precisely map function to anatomical location.

Furthermore, syndromes arising from damage to the junctions between the posterior cortex and

adjacent lobes, such as Balint's syndrome (affecting the parietal-occipital boundary), profoundly

impair spatial attention, depth perception, and visually guided action. Such clinical observations

reinforce the concept that seamless visual perception requires robust communication across the

boundaries of the posterior cortex, integrating visual input with spatial mapping (parietal lobe) and

memory/recognition (temporal lobe). The study of these clinical cases, often leveraging modern

neuroimaging techniques, continues to refine our understanding of the precise mapping of visual

function onto the cortical surface and the mechanisms of inter-area connectivity.

Comparative Anatomy in Mammals

The basic architecture of the posterior cortex, including the presence of the striate cortex and

surrounding extrastriate areas, is highly conserved across mammalian species, underscoring the

evolutionary significance of vision for survival. However, significant variations exist, primarily

related to the complexity of the visual environment and reliance on visual input relative to other

sensory modalities. In primates, especially humans, the posterior cortex is disproportionately large,

reflecting the immense amount of cortical space dedicated to high-acuity, stereoscopic vision and

complex pattern recognition necessary for social interaction and tool use. The extent of cortical

folding (gyrification) in higher primates also drastically increases the surface area dedicated to

visual processing.

In contrast, mammals with a greater reliance on olfaction (e.g., rodents) or audition (e.g., bats) tend

to have a relatively smaller posterior cortex, although the fundamental retinotopic organization of

V1 remains recognizable. Even in species with less developed visual systems, the hierarchical

processing structure--from primary input (V1) to specialized areas (MT/V5)--is maintained,

suggesting an optimal computational solution for visual analysis that was conserved early in

mammalian evolution. Differences are often noted in the laminar thickness and the relative size of

specific extrastriate areas dedicated to highly specialized tasks relevant to the species' ecological

niche, such as increased V5 area in fast-moving predators.

For research purposes, comparative studies involving species like mice, rats, and macaques have

been instrumental in mapping the neural circuits of the posterior cortex. The rodent visual system,

while lissencephalic (smooth-brained), offers genetic tractability for studying developmental

processes and circuit function, providing a basic template of visual processing. Macaques,
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possessing a visual system highly homologous to humans, are critical for detailed investigations

into color vision, motion perception, and the complexity of the dorsal and ventral stream

segregation, thereby confirming that the principles derived from human neuroscience are broadly

applicable across the primate and, to a foundational extent, the wider mammalian order,

highlighting the shared evolutionary heritage of visual processing architecture.

Methodological Approaches to Studying the Posterior Cortex

The detailed understanding of the posterior cortex has been fundamentally advanced by a

convergence of classical neuroanatomical techniques and modern functional imaging. Historically,

lesion studies in both humans and animal models provided the initial framework for mapping

function, correlating specific deficits (e.g., achromatopsia) with localized damage. These

anatomical correlations laid the groundwork for the hierarchical model of visual processing. In

parallel, single-unit electrophysiology, pioneered by researchers studying cats and monkeys,

allowed for the precise characterization of receptive fields, defining the response properties of

individual neurons within V1 and extrastriate areas--a necessary step for understanding feature

detection at the cellular level.

Contemporary research heavily relies on advanced neuroimaging techniques, particularly

functional Magnetic Resonance Imaging (fMRI) and Positron Emission Tomography (PET),

which permit non-invasive mapping of cortical activity in living human subjects. Retinotopic

mapping using fMRI, where visual stimuli are presented in specific patterns (e.g., expanding rings

or rotating wedges), allows researchers to precisely delineate the boundaries of V1, V2, V3, and

other visual areas based on their functional organization. Furthermore, Diffusion Tensor Imaging

(DTI) is employed to trace the white matter pathways, such as the inferior longitudinal fasciculus

(ventral stream) and the superior longitudinal fasciculus (dorsal stream), providing crucial insights

into the connectivity that binds the disparate functional modules of the posterior cortex.

Invasive techniques, especially in animal models, continue to offer high spatial and temporal

resolution data essential for causal inference. Methods like optical imaging of intrinsic signals

(OIS) and two-photon microscopy allow for visualization of neuronal activity and dendritic structure

with cellular precision, particularly useful for studying cortical plasticity and the refinement of ocular

dominance columns during critical periods of development. The integration of these varied

methodological approaches--from structural anatomy to high-resolution functional mapping--is

essential for achieving a holistic understanding of how the posterior cortex processes sensory

input and contributes to conscious visual experience, linking microscopic changes to macroscopic

behavioral outcomes.
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