Skull and Cranial Nerves

Introduction to Skull Bones

The skull comprises multiple bones that form a protective encasing around the brain and facial
structures. Many of these bones are interconnected through sutures, which are fibrous joints
that allow growth and slight movement during development.

Facial Bones and Their Functions

The facial skeleton includes several key bones:

e Frontal Bone: Located at the top of the face, forming the forehead and part of the orbital
cavity.

e Nasal Bones: Form the bridge of the nose, which can be palpated externally.

e Maxilla: Constitutes the upper jaw, forming part of the nasal cavity's lateral walls and
contributing to the cheekbone (zygomatic bone).

e Mandible: The lower jawbone, crucial for mastication and speech.

e Zygomatic Bone: Known as the cheekbone, articulates with the maxilla and temporal
bones.

These bones form the anterior part of the skull and are involved in facial expression,
mastication, and sensory functions.
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Lateral Skull Bones and Their Features
Moving to the sides of the skull, several bones are visible:

e Temporal Bones: Located on the sides of the skull, housing the external auditory
meatus (ear canal). They have notable projections like the mastoid process, which can
be palpated behind the ears, and processes for muscle attachments.

e Parietal Bones: Paired bones forming the superior and lateral aspects of the skull,
posterior to the frontal bone.

e Occipital Bone: Located at the posterior base of the skull, articulates with parietal and
temporal bones, and contains the foramen magnum.

The temporal bones are complex, with various parts visible in different views, and are critical for
housing structures like the ear and for muscle attachments.

Development and Fusion of Skull Bones
Many skull bones are initially separate in infants and fuse over time. For example:

e The sutures between bones such as the frontal and parietal bones (coronal suture),
occipital and parietal bones (lambdoid suture), and between the parietal bones
themselves (sagittal suture).

e The temporal bones fuse with surrounding bones during early childhood, with complete
fusion occurring around 18 months.

e The mandible's two halves fuse in the midline, completing fusion later in childhood.

In infants, the ratio of skull size to face is larger, and this ratio gradually changes until about age
16-17, when facial growth completes. This has implications for surgical interventions, as early
surgeries may be affected by ongoing growth.

Sutures and Their Clinical Significance
Sutures are fibrous joints that connect skull bones. Key sutures include:

Coronal Suture: Between the frontal and parietal bones.
Lambdoid Suture: Between the parietal and occipital bones.
Sagittal Suture: Between the two parietal bones.

Squamous Sutures: Between the temporal and parietal bones.

Particularly important is the pterion region, where multiple sutures converge. This area is a site
of structural weakness, making it vulnerable to fractures from side impacts. The middle
meningeal artery runs beneath this region, and damage here can cause epidural hematomas,
which are serious bleeding events into the meninges.



Internal Cranial Anatomy and Fossa Structures

Removing the cranial bones reveals the internal cranial cavity, which houses the brain. The
cavity is divided into three fossae:

1. Anterior Cranial Fossa: Contains the frontal lobes; formed mainly by the frontal bone
and the lesser wing of the sphenoid.

2. Middle Cranial Fossa: Houses the temporal lobes; formed by parts of the sphenoid
(greater wings) and temporal bones.

3. Posterior Cranial Fossa: Contains the cerebellum and brainstem; primarily formed by
the occipital bone and parts of the temporal bones.

Each fossa contains specific brain regions and features numerous foramina and openings for
nerves and blood vessels.

Key Structures in the Cranial Cavity

The bones contribute to the shape and protection of the brain, with complex three-dimensional
arrangements. For example:

e The frontal bone forms most of the anterior cranial fossa.
The occipital bone forms the posterior and inferior parts of the posterior cranial fossa.
The temporal bones contribute to the lateral walls and contain the petrous part, which
houses the inner ear structures.

e The sphenoid bone has a butterfly shape, with wings contributing to multiple fossae.

Important blood vessels, such as the middle meningeal artery, run within grooves on the inner
skull surface. Damage to these vessels during fractures can lead to bleeding into the meninges,
causing increased intracranial pressure and potential brain damage.

Detailed View of the Anterior Cranial Fossa

The anterior cranial fossa is primarily formed by the frontal bone, with the cribriform plate of
the ethmoid bone at its midline. This plate contains numerous small holes that transmit the
olfactory nerves (cranial nerve |), responsible for the sense of smell. The olfactory bulbs sit just
above these openings.

The posterior part of the anterior cranial fossa involves the lesser wing of the sphenoid, which
contributes to the floor of this fossa. The sphenoid is a complex bone with three wings: the
greater wings, lesser wings, and pterygoid processes, all playing roles in forming the skull base
and supporting the brain.

Understanding these structures is essential for grasping the anatomy of the brain's protective
housing and the pathways for nerves and blood vessels entering



