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INTRODUCTION TO THE INFERIOR VIEW OF SKULL ANATOMY

The human skull is a complex bony structure that protects the brain and supports the face. While many are familiar with the anterior or lateral views,
the inferior view of skull anatomy offers a unique perspective on the cranial base. This underside perspective reveals critical landmarks, foramina,
and articulations that are essential for understanding neuroanatomy, dental medicine, and surgical approaches. Examining the skull from below
allows clinicians and students to appreciate how nerves, blood vessels, and the spinal cord exit the cranial cavity, and how the skull connects with the
cervical spine.
In this article, we will explore the major bones, sutures, and openings visible from the inferior aspect. We will also discuss the functional significance
of key structures and their relevance in clinical practice. Whether you are a medical student, a dentist, or a anatomy enthusiast, mastering the
inferior view of skull anatomy is fundamental to understanding the human body.

BONES FORMING THE INFERIOR ASPECT OF THE SKULL

The inferior surface of the skull is formed by contributions from several bones: the occipital, temporal, sphenoid, palatine, and maxilla. Each of
these bones provides important structural and functional elements.

Occipital Bone
The occipital bone dominates the posterior portion of the inferior skull. Its most prominent feature is the foramen magnum, the large opening
through which the medulla oblongata passes as it continues into the spinal cord. Around the foramen magnum, you can identify the occipital
condyles, which articulate with the first cervical vertebra (atlas) to form the atlanto-occipital joint. These condyles allow nodding movements of the
head. Just lateral to each condyle is the condylar canal, transmitting an emissary vein, and posterior to the condyles lies the external occipital
crest and external occipital protuberance — palpable landmarks on the back of the head.
Further laterally, the inferior nuchal line serves as an attachment for deep neck muscles. The occipital bone also contributes to the jugular
foramen where it meets the temporal bone, a critical passage for the sigmoid sinus and lower cranial nerves.

Temporal Bones
Each temporal bone contributes extensively to the inferior view. The most recognizable feature is the mandibular fossa, which articulates with the
condylar process of the mandible to form the temporomandibular joint (TMJ). Anterior to the fossa is the articular tubercle, which guides mandibular
movement. Extending posteriorly is the styloid process, a slender projection that serves as an attachment site for muscles and ligaments of the
tongue and pharynx. Medial to the styloid process lies the stylomastoid foramen, where the facial nerve exits the skull.
The mastoid process — a large bony prominence posterior and inferior to the ear canal — is palpable on the lateral neck. The mastoid notch
medial to it provides attachment for the digastric muscle. Between the petrous part of the temporal bone and the occipital bone lies the jugular
foramen, while the carotid canal opens medially just anterior to the styloid process, transmitting the internal carotid artery into the cranium.

Sphenoid Bone
The sphenoid bone is a butterfly-shaped structure forming the central keystone of the cranial base. From the inferior view, you see its pterygoid
process descending on each side, consisting of a medial and lateral pterygoid plate. These plates anchor important masticatory muscles and form
part of the posterior nasal aperture (choanae). The pterygoid hamulus, a hook-like projection at the inferior end of the medial plate, serves as a
pulley for the tensor veli palatini muscle.
The body of the sphenoid contains the sphenoid sinuses (not directly visible from above), but inferiorly you can see the vomer articulating with the
sphenoid rostrum. The foramen lacerum, a jagged opening between the sphenoid, temporal, and occipital bones, is partially closed by cartilage in
life. Additionally, the foramen ovale  and foramen spinosum  are visible piercing the greater wing of the sphenoid, allowing passage of the
mandibular nerve and middle meningeal vessels, respectively.

Palatine Bones and Maxillae
The anterior portion of the inferior skull is formed by the maxillae and the palatine bones. The palatine process of the maxilla meets its
counterpart at the midline to form the anterior part of the hard palate. Posterior to it, the horizontal plate of the palatine bone completes the

bony palate. The midline intermaxillary suture is visible, and near the incisors lies the incisive foramen, transmitting the nasopalatine nerve and
sphenopalatine artery.
Further posteriorly, the greater palatine foramen opens near the last molar, transmitting the greater palatine nerve and vessels. The lesser
palatine foramina lie in the pyramidal process of the palatine bone. The entire bony palate forms the roof of the oral cavity and floor of the nasal
cavity, and its integrity is vital for speech and swallowing.

MAJOR FORAMINA AND OPENINGS

The inferior view of skull anatomy is notable for its numerous foramina, each transmitting important neurovascular structures. Understanding
these openings is crucial for interpreting imaging studies and planning surgical interventions.

Foramen magnum: Transmits the medulla oblongata, vertebral arteries, spinal roots of the accessory nerve, and meninges.
Carotid canal: Provides passage for the internal carotid artery and sympathetic nerve plexus.
Jugular foramen: Allows the internal jugular vein (continuation of sigmoid sinus) and cranial nerves IX, X, and XI to exit the skull.
Stylomastoid foramen: Exit point of the facial nerve (CN VII).
Foramen ovale: Passes the mandibular branch of the trigeminal nerve (V3).
Foramen spinosum: Transmits the middle meningeal artery and a meningeal branch of the mandibular nerve.
Foramen lacerum: In life it is closed by cartilage; the internal carotid artery courses over its upper opening, but nothing passes through it.
Incisive foramen: Nasopalatine nerve and sphenopalatine vessels.
Greater and lesser palatine foramina: Palatine nerves and vessels.

ARTICULATIONS AND SUTURES VISIBLE INFERIORLY

Several sutures can be identified on the inferior cranial  base. The spheno-occipital synchondrosis  is a cartilaginous joint between the sphenoid
and occipital bones, active during growth and ossifying in young adulthood. The petro-occipital fissure separates the petrous temporal bone from
the occipital bone and contributes to the foramen lacerum. The temporozygomatic suture is occasionally visible laterally but not prominent on the
direct inferior view.
The median palatine suture runs along the midline of the hard palate, joining the two maxillae anteriorly and the palatine bones posteriorly. The
transverse palatine suture marks the junction between the maxillary palatine process and the horizontal plate of the palatine bone. These sutures
are important landmarks in dental implantology and palatal surgeries.

MUSCLE ATTACHMENTS AND BONY LANDMARKS

The inferior skull provides attachment points for several muscles of the neck, pharynx, and mastication.

Mastoid process: Attachment for the sternocleidomastoid, splenius capitis, and longissimus capitis muscles.
Styloid process: Origin of the stylohyoid, stylopharyngeus, and styloglossus muscles, as well as the stylohyoid and stylomandibular ligaments.
Pterygoid plates: Medial and lateral pterygoid muscles originate here; these are key muscles of mastication.
Occipital condyles: Articular surfaces for the atlas, with ligamentous attachments including the alar ligaments.
Inferior nuchal line: Attachment for the rectus capitis posterior major and minor, and the obliquus capitis superior muscles.

The pharyngeal tubercle  on the basilar part of the occipital bone gives attachment to the superior constrictor muscle of the pharynx. The
mandibular fossa and articular tubercle form the articular surface for the mandibular condyle.

CLINICAL RELEVANCE OF THE INFERIOR SKULL VIEW

Understanding inferior view of skull anatomy is essential for various medical specialties. In neurosurgery, the foramen magnum region is
approached for decompression in Chiari malformations or tumors. The anatomy of the jugular foramen is critical for glomus jugulare tumor resections.
Knowledge of the pterygoid processes guides transfacial approaches to the skull base.
In dentistry, the greater palatine foramen is a target for local anesthesia during maxillary procedures. The incisive foramen is anesthetized for
incisor and premolar surgery. The bony palate must be carefully evaluated before dental implant placement to avoid perforation into the nasal cavity.
Radiologists often assess fractures of the skull base on CT scans. For example, fractures involving the foramen ovale can injure the mandibular
nerve, while those through the carotid canal risk damage to the internal carotid artery. The occipital condyle fractures may cause lower cranial
neuropathies.
Otolaryngologists  rely  on the inferior  view when performing endoscopic  skull  base surgery,  such as transsphenoidal  hypophysectomy.  The
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pterygopalatine fossa is accessed via the pterygomaxillary fissure, which is visible from the lateral inferior skull.

COMPARATIVE ANATOMY AND EVOLUTIONARY PERSPECTIVE

The inferior view of skull anatomy in humans differs significantly from that of other primates and mammals. The foramen magnum is positioned
more anteriorly in bipeds, allowing the skull to balance atop the vertebral column. In contrast, quadrupeds have a foramen magnum located more
posteriorly. The human palate is parabolic and shallow, adapted for complex speech, while the palates of other apes are more elongated and U-
shaped.

The reduced prognathism (forward projection of the face) in humans results in a flatter inferior skull with a less prominent mandibular fossa relative to
the cranial base. The mastoid process is more developed in humans due to the action of the sternocleidomastoid muscle for upright head posture.

HOW TO STUDY THE INFERIOR VIEW OF SKULL ANATOMY

For students learning inferior view of skull anatomy, a combination of approaches works best. Begin with a dry skull or high-quality 3D model.
Orient the skull with the occipital condyles resting on a flat surface or use a skull holder. Identify the foramen magnum as your central landmark, then
move laterally to the occipital condyles and mastoid processes. Trace the sutures to differentiate bone contributions.


