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The loss of half of the visual field, a condition medically known as
hemianopia, is a significant neurological deficit that can profoundly impact
an individual's daily life. This visual impairment occurs when there is
damage to specific regions of the brain responsible for processing visual
information. Understanding the underlying causes and the nature of the
disturbances that result in such a loss is crucial for diagnosis, management,
and rehabilitation. In this comprehensive article, we explore the various
disturbances that can lead to the loss of half of the visual field, focusing
on the neurological basis, types of hemianopia, causes, and diagnostic
considerations.

Understanding Hemianopia: The Loss of Half of
the Visual Field
Hemianopia refers to the loss of vision in half of the visual field of one or
both eyes. It is not a problem with the eye itself but rather with the visual
pathways and the brain areas that interpret visual signals. The visual field
is divided into two halves: the right and the left. Damage along the visual
pathway can result in either right or left hemianopia, depending on the
location of the injury.

The Visual Pathways and Their Role in Vision
To comprehend how disturbances cause hemianopia, it is essential to
understand the visual pathways in the brain:

1. Retinal Nerve Fibers: Light stimulates the retina, and the visual
information is transmitted via the optic nerve.
2. Optic Chiasm: The nerves from the nasal half of each retina cross to the
opposite side, while the temporal fibers remain uncrossed.
3. Optic Tracts: These carry visual information from the chiasm to the
lateral geniculate nucleus (LGN) of the thalamus.
4. Optic Radiations: The LGN sends signals via the optic radiations to the
primary visual cortex in the occipital lobe.
5. Visual Cortex: Located in the occipital lobe, it processes visual
information, allowing us to perceive our surroundings.

Damage at any point along this pathway can result in specific types of visual
field deficits.

Types of Hemianopia and Their Neurological
Basis
The type of visual field loss depends on where the damage occurs along the
visual pathway.



1. Homonymous Hemianopia
This is the most common form, where the same half of the visual field is lost
in both eyes. It indicates post-chiasmal damage, i.e., damage beyond the
optic chiasm.

- Left Homonymous Hemianopia: Loss of the left visual field in both eyes,
often caused by right-sided occipital lobe damage.
- Right Homonymous Hemianopia: Loss of the right visual field in both eyes,
typically due to left-sided occipital lobe damage.

2. Heteronymous Hemianopia
Less common, involving different halves of the visual field in each eye,
usually resulting from chiasmal lesions.

- Bitemporal Hemianopia: Loss of the outer halves (temporal fields) of both
eyes, often caused by pituitary tumors compressing the optic chiasm.
- Binocular Hemianopia: Loss of the nasal visual fields in both eyes,
generally related to chiasmal damage.

Disturbances That Result in Loss Of Half Of The
Visual Field
Several neurological disturbances and pathological conditions can result in
hemianopia. The key disturbances primarily involve damage to specific brain
regions responsible for visual processing.

1. Stroke and Ischemic Events
Stroke is the leading cause of hemianopia, particularly ischemic strokes
affecting the occipital lobe.

- Ischemic Stroke: Blockage of blood flow in the posterior cerebral artery
(PCA) can cause infarction of the occipital cortex, leading to homonymous
hemianopia.
- Hemorrhagic Stroke: Bleeding within the occipital lobe may also damage
visual pathways.

2. Traumatic Brain Injury (TBI)
Trauma to the head can result in contusions or hemorrhages in the occipital
lobe or along the visual pathways, producing hemianopic deficits.

3. Brain Tumors and Mass Lesions
Tumors such as pituitary adenomas, gliomas, or metastases can compress or
invade the optic chiasm or occipital cortex.

- Chiasmal Compression: Often causes bitemporal hemianopia.
- Occipital Lobe Tumors: Can produce homonymous hemianopia.



4. Neurodegenerative Diseases
Progressive neurological disorders may lead to cortical degeneration
affecting visual processing areas.

- Alzheimer's Disease: Can sometimes involve the visual cortex.
- Posterior Cortical Atrophy: A rare form of dementia affecting the visual
association cortex, leading to visual field deficits.

5. Demyelinating Diseases
Multiple sclerosis (MS) can cause lesions in the optic radiations or
occipital cortex.

- Optic Neuritis: Often presents with visual loss but may also involve
subsequent cortical damage leading to hemianopia.

6. Congenital and Developmental Disorders
Rarely, developmental anomalies or congenital lesions can lead to hemianopic
deficits.

Diagnostic Approach to Hemianopia
Accurate diagnosis involves a combination of clinical examination and
neuroimaging.

Clinical Evaluation
- Visual Field Testing: Automated perimetry to determine the extent and
pattern of visual loss.
- Neurological Examination: To identify other neurological deficits and
localize the lesion.

Neuroimaging Studies
- Magnetic Resonance Imaging (MRI): Gold standard for detecting brain lesions
affecting visual pathways.
- Computed Tomography (CT): Useful in acute settings, especially for
detecting hemorrhages.

Management and Rehabilitation of Hemianopia
While the underlying neurological damage may be permanent, various strategies
can help patients adapt and improve their quality of life.

1. Visual Rehabilitation
- Visual Field Substitution Devices: Prisms or electronic devices to expand
the field of view.
- Compensatory Techniques: Training in scanning and eye movements to



compensate for visual deficits.

2. Medical and Surgical Interventions
- Treat Underlying Causes: Managing stroke risk factors, removing tumors, or
addressing demyelinating diseases.
- Neuroplasticity Enhancement: Emerging therapies aimed at promoting brain
reorganization.

3. Supportive Measures
- Occupational therapy and counseling to assist in daily activities.

Conclusion
The disturbance that results in the loss of half of the visual field, or
hemianopia, is primarily rooted in neurological damage affecting the visual
pathways and cortical areas. The most common disturbances include ischemic or
hemorrhagic strokes affecting the occipital lobe, lesions at the optic chiasm
due to tumors, traumatic injuries, and neurodegenerative processes.
Recognizing the pattern of visual field loss, understanding its neurological
basis, and implementing appropriate diagnostic and rehabilitative strategies
are essential for optimal patient outcomes. Advances in neuroimaging and
neurorehabilitation continue to improve our ability to manage these complex
visual disturbances effectively.

---
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Frequently Asked Questions

Which neurological disturbance causes loss of half of
the visual field?

A lesion in the optic chiasm or optic nerve pathways can result in the loss
of half of the visual field, commonly manifesting as tunnel vision or
hemianopia.

What is the name of the visual field defect caused by
a lesion in the optic chiasm?

Bitemporal hemianopia, which results in loss of the outer (temporal) halves
of the visual fields of both eyes.

Which brain region, when damaged, results in



homonymous hemianopia?

Damage to the ipsilateral lateral geniculate nucleus, optic radiations, or
occipital cortex can cause homonymous hemianopia, leading to loss of the same
half of the visual field in both eyes.

Can a stroke cause loss of half of the visual field?
If so, how?

Yes, a stroke affecting the visual pathway, such as the occipital lobe or
optic radiations, can lead to homonymous hemianopia, resulting in loss of
half the visual field.

What is the difference between bitemporal hemianopia
and homonymous hemianopia?

Bitemporal hemianopia involves loss of the outer visual fields of both eyes,
typically due to chiasm lesions, whereas homonymous hemianopia involves loss
of the same side of the visual field in both eyes, usually from post-chiasmal
pathway damage.

Which tumor commonly causes bitemporal hemianopia?

Pituitary adenomas often compress the optic chiasm, leading to bitemporal
hemianopia.

What clinical tests can help identify a disturbance
causing loss of half of the visual field?

Visual field testing (perimetry) is used to detect and localize the extent
and location of visual field defects associated with various neural
disturbances.

Is loss of half of the visual field always indicative
of a neurological disorder?

While often caused by neurological issues such as stroke or tumors, other
factors like retinal diseases can also cause visual field loss, but loss of
half the visual field typically points to neural pathway disturbances.

Additional Resources
Loss of Half of the Visual Field: Understanding the Underlying Disturbance

The human visual system is a marvel of biological engineering, enabling us to
perceive and interpret the world around us in rich detail. However, various
neurological and ocular disturbances can impair this system, leading to
significant visual deficits. One of the most profound and clinically
significant disturbances is the loss of half of the visual field, known as
hemianopia. This condition can drastically affect a person's quality of life,
impacting mobility, reading, and daily activities. In this comprehensive
review, we will explore the types of disturbances that result in the loss of
half of the visual field, their anatomical and physiological basis, clinical



presentation, diagnostic considerations, and management strategies.

---

Understanding Visual Field Loss: An Overview

Before delving into specific disturbances, it is essential to grasp the
basics of the visual pathway and how visual fields are mapped in the brain
and eyes.

The Visual Pathway:

1. Retina: Light enters the eye and is transduced into neural signals by
photoreceptor cells.
2. Optic Nerve (CN II): Neural signals from each eye travel via the optic
nerve.
3. Optic Chiasm: Axons from the nasal (medial) half of each retina cross to
the opposite side, while temporal (lateral) fibers remain ipsilateral.
4. Optic Tracts: After the chiasm, fibers continue as optic tracts to the
lateral geniculate nucleus (LGN) of the thalamus.
5. Optic Radiations: From the LGN, signals travel via optic radiations to the
visual cortex.
6. Visual Cortex: Located in the occipital lobe, responsible for conscious
visual perception.

Visual Field Representation:

- The visual field is mapped inversely and reversely onto the retina. The
right visual field projects onto the nasal retina of the right eye and the
temporal retina of the left eye; similarly, the left visual field projects
onto the nasal retina of the left eye and the temporal retina of the right
eye.
- Each hemisphere of the brain processes the visual information from the
contralateral visual field.

---

Types of Visual Field Loss Resulting in
Hemianopia

Hemianopia refers to the loss of half of the visual field in both eyes,
typically resulting from lesions along the visual pathway. The main types
include:

- Homonymous Hemianopia: Loss of the same half of the visual field in both
eyes.
- Heteronymous Visual Field Defects: Loss involving different halves in each
eye (e.g., bitemporal or binasal hemianopia).

This review focuses primarily on homonymous hemianopia, as it is most
commonly associated with post-chiasmal lesions and results in the loss of
half the visual field.

---



Pathophysiology of Homonymous Hemianopia

The key to understanding homonymous hemianopia is recognizing where along the
visual pathway the lesion occurs.

1. Lesions Posterior to the Optic Chiasm

Lesions that cause homonymous hemianopia are typically located posterior to
the optic chiasm, affecting the optic tracts, lateral geniculate nucleus,
optic radiations, or the visual cortex.

2. Anatomical Correlation of Lesion Sites and Visual
Field Loss

| Lesion Location | Visual Field Defect | Characteristics |
|----------------------------------------|-----------------------------------
-------|---------------------------------------------------------------|
| Optic Tract (post-chiasmal) | Homonymous hemianopia | Loss of half the
visual field opposite to the lesion side |
| Lateral Geniculate Nucleus (LGN) | Homonymous hemianopia | Similar to optic
tract lesion |
| Optic Radiations (Meyer's loop or Baum's loop) | Homonymous hemianopia with
possible quadrantanopia | Depending on the order of fibers affected, may
cause quadrantanopia |
| Visual Cortex (Occipital Lobe) | Homonymous hemianopia with macular sparing
| Can have "macular sparing" due to collateral blood supply |

---

Detailed Analysis of Each Lesion Site

Lesions in the Optic Tract

Mechanism:
- Damage here disrupts the fibers carrying visual information from the
contralateral visual field of both eyes.

Etiologies:
- Stroke (most common)
- Tumors
- Multiple sclerosis
- Trauma

Visual Deficit:
- Homonymous hemianopia affecting the contralateral side
- Typically complete; may be incomplete if partial lesion



Lesions in the Lateral Geniculate Nucleus (LGN)

Mechanism:
- The LGN acts as a relay; damage here causes similar visual field deficits
as optic tract lesions.

Etiologies:
- Ischemic strokes
- Tumors
- Demyelinating diseases

Visual Deficit:
- Homonymous hemianopia
- Usually complete

Lesions in the Optic Radiations

Anatomy of Optic Radiations:

- Meyer's Loop: Carries fibers from the superior visual field (inferior
retina), looping anteriorly into the temporal lobe.
- Baum's Loop: Carries fibers from the inferior visual field (superior
retina), traveling posteriorly and superiorly.

Types of Defects Based on Radiation Damage:
- Meyer's Loop lesion: Causes superior quadrantanopia ("pie in the sky")
- Baum's Loop lesion: Causes inferior quadrantanopia ("pie on the floor")
- Complete optic radiation lesion: Results in homonymous hemianopia

Etiologies:
- Stroke
- Tumors (e.g., temporal lobe gliomas)
- Surgical injury
- Trauma

Lesions in the Visual Cortex (Occipital Lobe)

Mechanism:
- Damage here affects the primary visual cortex (V1).
- The visual cortex is highly retinotopically organized.

Special Phenomenon: Macular Sparing
- Many patients retain central vision (macular area) despite a large
occipital lesion.
- Reason: Dual blood supply from the posterior cerebral artery and middle
cerebral artery.

Visual Deficits:
- Homonymous hemianopia
- Potential macular sparing
- Cortical blindness if extensive

---



Clinical Presentation and Features

Homonymous Hemianopia presents with:

- Loss of the same half of the visual field in both eyes.
- Patients may report difficulty navigating, reading, or recognizing objects
in the affected field.
- Often unaware of the deficit (anosognosia), especially in cortical lesions.

Associated Clinical Signs:
- Visual neglect (especially with cortical lesions)
- Color vision deficits (less common)
- Other neurological signs if associated with stroke or mass effect (e.g.,
weakness, aphasia)

Differences Based on Lesion Location:

| Lesion Site | Clinical Features |
|--------------------------------------|-------------------------------------
-----------------------------|
| Optic tract/LGN | Homonymous hemianopia without macular sparing |
| Optic radiations (Meyer's or Baum's loop) | Corresponding quadrantanopia
(superior or inferior) |
| Occipital cortex | Homonymous hemianopia with potential macular sparing;
cortical blindness in extensive lesions |

---

Diagnostic Evaluation

1. Visual Field Testing
- Perimetry: Gold standard for assessing visual field deficits.
- Automated perimetry: Standardized, quantifies the extent.
- Confrontation testing: Quick bedside assessment.

2. Neuroimaging
- MRI of the brain: High sensitivity for detecting lesions in the visual
pathway.
- CT scan: Useful in acute stroke settings.
- Angiography: When vascular pathology is suspected.

3. Additional Tests
- Optical coherence tomography (OCT): To rule out ocular causes.
- Visual evoked potentials (VEP): To assess conduction along the visual
pathway.

---



Differential Diagnosis of Visual Field Loss

| Condition | Key Features | Typical Location of Lesion |
|------------|----------------|----------------------------|
| Homonymous hemianopia | Loss of same half in both eyes | Post-chiasmal
pathway (tract, radiations, cortex) |
| Bitemporal hemianopia | Loss of outer halves | Optic chiasm (pituitary
tumors, craniopharyngioma) |
| Nasal hemianopia | Loss of nasal halves | Lateral optic nerve or chiasm
(rare) |
| Quadrantanopia | Loss of a quarter of visual field | Optic radiations or
occipital cortex |
| Visual neglect | Inattention to visual stimuli | Parietal cortex (not a
true visual field defect) |

---

Management Strategies

1. Address Underlying Cause
- Stroke: Thrombolysis, antiplatelet therapy
- Tum
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