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The sphenoid bone is a complex and essential structure located at the base of
the skull, playing a crucial role in the overall architecture of the cranial
cavity. Often referred to as the "keystone" of the skull, the sphenoid bone
articulates with all other cranial bones, providing stability and support to
the skull. This article delves into the anatomy of the sphenoid bone,
exploring its structure, functions, relationships with other bones, and
clinical significance.

Overview of the Sphenoid Bone

The sphenoid bone is a butterfly-shaped bone situated in the middle of the
cranial base. It is composed of a central body, two greater wings, two lesser
wings, and pterygoid processes. The bone is highly intricate, containing
several important features such as sinuses, foramina, and articulating
surfaces.

General Characteristics

- Shape: The sphenoid bone resembles a butterfly or bat, with a body in the
center and extended wings.
- Location: It is located anterior to the temporal bones and basilar part of
the occipital bone, and medial to the zygomatic bones and maxillae.
- Articulations: The sphenoid bone articulates with 12 other bones,
including:
- Frontal bone
- Parietal bones (2)
- Temporal bones (2)
- Occipital bone
- Ethmoid bone
- Maxillae (2)
- Zygomatic bones (2)

Structural Components of the Sphenoid Bone

The anatomy of the sphenoid bone can be divided into several key components,
each with its own unique features and functions.



The Body of the Sphenoid

The central portion of the sphenoid bone is the body, which is cuboidal in
shape. It contains several important anatomical features:

- Sphenoidal Sinuses: Two air-filled cavities located within the body of the
sphenoid bone, these sinuses are lined with mucous membrane and play a role
in reducing the weight of the skull and resonating sound.
- Sella Turcica: A saddle-shaped depression on the superior surface of the
body, the sella turcica houses the pituitary gland, a critical component of
the endocrine system.
- Optic Canals: Located on either side of the sella turcica, these canals
transmit the optic nerves (CN II) and the ophthalmic arteries to the orbit.

Greater Wings

The greater wings extend laterally from the body and contribute to the wall
of the skull. They include several important features:

- Foramen Rotundum: A circular opening that transmits the maxillary nerve
(V2) of the trigeminal nerve.
- Foramen Ovale: An oval-shaped foramen that allows the passage of the
mandibular nerve (V3) of the trigeminal nerve and the accessory meningeal
artery.
- Foramen Spinosum: A small foramen that transmits the middle meningeal
artery and vein.
- Temporal and Zygomatic Processes: These processes form part of the lateral
wall of the skull, articulating with the temporal and zygomatic bones,
respectively.

Lesser Wings

The lesser wings are smaller and more delicate than the greater wings. They
are located superior to the greater wings and help form the orbit's roof. Key
features include:

- Optic Foramen: A small canal formed by the lesser wings that allows the
optic nerve and ophthalmic artery to pass into the orbit.
- Anterior Clinoid Processes: Bony projections that serve as attachments for
the tentorium cerebelli, a membrane that separates the cerebellum from the
inferior portion of the occipital lobe.

Pterygoid Processes

The pterygoid processes extend downward from the body of the sphenoid bone



and consist of two plates:

- Medial Pterygoid Plate: This plate provides attachment for muscles involved
in chewing, such as the medial pterygoid muscle.
- Lateral Pterygoid Plate: This plate also serves as an attachment point for
muscles, specifically the lateral pterygoid muscle, which assists in the
movement of the jaw.

Function of the Sphenoid Bone

The sphenoid bone serves several essential functions in the human body:

- Structural Support: As the keystone of the skull, it holds the cranial
bones together, providing stability to the skull.
- Protection: It houses vital structures such as the pituitary gland, optic
nerves, and several cranial nerves.
- Facilitation of Movement: The pterygoid processes provide attachment for
muscles that control jaw movement, playing a vital role in mastication.
- Sinus Function: The sphenoidal sinuses contribute to the overall function
of the paranasal sinuses, aiding in respiration, humidification of air, and
sound resonance.

Clinical Significance

Understanding the anatomy of the sphenoid bone is crucial in various medical
fields, particularly in neurology, otolaryngology, and dentistry. Several
conditions and injuries can affect the sphenoid bone:

Fractures

- Basilar Skull Fractures: Due to its location, the sphenoid bone is
susceptible to fractures resulting from trauma. Such fractures can lead to
complications, including cerebrospinal fluid leaks and damage to nearby
structures.

Sinusitis

- Sphenoidal Sinusitis: Inflammation of the sphenoidal sinuses can cause
headaches, facial pain, and vision problems. It can occur as part of a
broader sinus infection and requires appropriate treatment.



Neoplasms and Tumors

- Pituitary Adenomas: Tumors of the pituitary gland can affect the sella
turcica and may cause vision changes, hormonal imbalances, and headaches.

Neurovascular Issues

- Optic Nerve Palsy: Damage to the optic canal can lead to compression of the
optic nerve, resulting in vision loss or abnormalities. This can occur due to
tumors, fractures, or inflammation in the area.

Conclusion

The sphenoid bone is a remarkable structure with a complex anatomy that plays
a vital role in the cranial architecture. Its unique features, including the
body, greater and lesser wings, and pterygoid processes, are integral to both
the structural integrity of the skull and the protection of critical neural
and endocrine structures. An understanding of the anatomy of the sphenoid
bone is essential for medical professionals, particularly in diagnosing and
treating various conditions related to the skull and brain. Its clinical
significance cannot be understated, as it is involved in numerous
pathological processes that can impact overall health and well-being.

Frequently Asked Questions

What is the sphenoid bone and where is it located in
the human skull?
The sphenoid bone is a complex bone located at the base of the skull, forming
part of the cranial cavity and contributing to the structure of the eye
sockets.

What are the key structures or features of the
sphenoid bone?
Key features include the body, greater and lesser wings, pterygoid processes,
and the sella turcica, which houses the pituitary gland.

How does the sphenoid bone contribute to the overall
function of the skull?
The sphenoid bone provides structural support for the skull, houses important



cranial nerves and blood vessels, and serves as an anchor point for several
muscles involved in jaw movement.

What are the common clinical implications of
sphenoid bone fractures?
Fractures of the sphenoid bone can lead to serious complications such as
vision problems, cerebrospinal fluid leaks, and damage to surrounding
neurological structures.

What imaging techniques are commonly used to assess
the sphenoid bone?
CT scans and MRI are commonly used imaging techniques to evaluate the
sphenoid bone for fractures, tumors, or other abnormalities.

What role does the sphenoid bone play in the
formation of the orbits?
The sphenoid bone contributes to the formation of the orbits by providing the
posterior part of the eye socket, allowing for the stable attachment of the
extraocular muscles.
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