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Foramen in inferior view of skull

A foramen (pl. foramine) is an opening that allows structures to pass from one region to another. At the base of the skull, there are numerous foramine that transmit the cranial nerves, blood vessels and other structures - these are collectively referred to as cranial foramine. In this article, we will look at some of the major cranial foramine, and the structures that pass through them. The cranial nerve
Foramine Foramine foramine of the skull are most commonly considered in the context of the cranial nerves. In this section, we will discuss the foramine that transmits the cranial nerves. [caption id=attachment_14286 align=aligncenter wideth=830] Figure 1 - Upper view of the base of the skull showing foramine and which cranial nerves pass through them. [/legend] Cribriform Foramine Cribriform foramine
refers to numerous perforations in the cribriform plate of the ethmoid bone. They connect the anterior cranial fossa with the nasal cavity. These foramine allows the axons of the olfactory nerve to pass from the olfactory epithelium of the nose into the anterior cranial fossa, where it communicates with the olfactory bulb. The optical channel and Foramen The optical channel allows the passage of the optic
nerve (CN II) and the ophthalmic artery into bone orbit. It is medially bounded by the body of the sphenoid, and laterally by the smaller wing of the sphenoid bone the upper orbital fissure The upper orbital fissure is a crack that opens forward into orbit and allows communication between the cavernous sinus and the tip of the orbit It is bounded upper by the lower and lower wing by the larger wing of the
sphenoid bone. It transmits several structures that are listed below (from upper to lower): the lacrimal nerve (branch of the ophthalmic nerve, the first division of the trigeminal nerve) the frontal nerve (branch of the ophthalmic nerve, the first division of the trigeminal nerve) the upper ophthalmic vein Trochlear nerve (CN IV) The upper division of the oculomotor nerve (CN III) the nasocillary nerve (the branch
of the ophthalmic nerve, first division of the trigeminal nerve) Lower division of the oculomotor nerve (CN III) Abducens nerve (CN VI) A branch of the lower ophthalmic vein (caption id=attachment_15982 align=aligncenter wideth=1060) Fig 2 - Foramine and bone marks of the sphenoid wings and pterigoid process. [/legend] Foramen Rotundum Foramen rotundum is located at the base of the larger wing of
the sphenoid, below the upper orbital fissure. It provides a connection between the middle cranial fossa and the pterygopalatin fossa. The maxillary nerve (trigeminal nerve branch, CN V) passes through this foramen. Foramen Ovale Foramen ovale is another opening located at the base of the larger wing of the sphenoid. It is positioned posterolaterally to the foramen rotundum in the middle cranial fossa. It
leads the mandibular nerve (trigeminal nerve branch, CN V) and the accessory Artery. Internal acoustic Meatus Meatus Internus acoustic meatus is a bone passage located in the petros part of the temporal bone. The canal connects the posterior cranial fossa and the inner ear, transporting neurovascular structures to the auditory and vestibular apparatus. Facial and vestibulocochlear nerves pass through
the internal acoustic flesh, along with the vestibular ganglia and labyrinthine artery. The jugular foramen ul jugular is formed previously by the petros part of the temporal and posterior bone of the occipital bone. It can be considered as three separate compartments with their respective content: Previously - contains the lower petrosal sinus (a dural venous sinus). Middle - transmits the glossopharynx nerve,
nerve and cranial part of the accessory nerve. Posterior - contains the sigmoid sinus and transmits the meningeal branches of the occipital and ascending pharyngeal arteries. [caption id=attachment_9890 align=aligncenter wideth=856] Fig 3 - Bone and posterior cranial fossa foramine. [/legend] Hypoglossal canal – CN XII The hypoglossal canal is located in the occipital bone, through which the hypoglossal
nerve (CN XII) passes to exit the posterior cranial fossa. Other Foramen Magnum Foramen magnum is the largest cranial foramine. It lies in the occipital bone in the posterior cranial fossa, and allows the passage of the medulla and meninges, vertebral arteries, anterior and posterior spinal arteries and dural veins. Spinal division of the accessory nerve ascends through the magnum foramen to join the
cranial division. Once combined, the completed nerve exits through the jugular foramen so it is described above. Foramen Spinosum Foramen spinosum is located in the middle cranial fossa, lateral to oval foramen. It allows the passage of the middle meningeal artery, the middle meningeal vein and the meningeal branch of CN V3. Summary Foramen Structures Performed Cranial Fossa Cranial Bone
Cribriform foramine in the plate cribriform olfactory nerve (CN I) anterior ethmoidal anterior cranial nerves fossa Etmoid os optic optic canal optic nerve (CN II) ophthalmic artery Middle cranial fossa Sphenoid o superior fissure orbital Lacrimal nerve Frontal nerve- branch of the ophthalmic nerve of the trigeminal nerve (CN V) Upper ophthalmic vein Trochlear nerve (CN IV) Upper division of the oculomotor
nerve (CN III) nasal nerve- branch of the ophthalmic nerve (CN V1) Lower division of the oculomotor nerve (CN III) Abducens nerve (CN VI) A branch of the lower ophthalmic vein Fosa cranial middle sphenoid os Foramen rotundum The maxillary branch of the trigeminal nerve (CN V) Medium cranial fossa S os fenoid Foramen ovale Mandibular branch of the trigeminal nerve (CN V) Medium cranial fossa
Os Sphenoid Foramen spinosum Middle meningeal artery Vene Meningeal Branch of CN V3 Medium cranial fossa Sphenoid os Intern acoustic meatus nerve (CN VII) Vestibulogoghlear nerve (CN VIII) Labyrinthine vestibular artery medium cranial fossa Petrous part of the temporal bone Foramen Glossopharyngeal nerve (CN IX) Nerve (CN X) Accessory nerve (CN XI) Lower Petrosal jugular bulb and
sigmoid sinuses posterior cranial fossa Previous appearance: The petrous portion of the posterior temporal appearance: Occipital bone Hypoglossal canal Hypoglossal nerve (CN XII) Posterior cranial fossa Os occipital Foramen magnum Medulla vertebral arteries and CN XI meninges (spinal division) Anterior dural veins and posterior arteries of the spine Posterior cranial fossa Occipital os Learning
Objectives List and identify brain and face case bones Locate major skull suture lines and the names of bones associated with each Locate and define the boundaries of the anterior cranial fossa, mediums, and posterior, temporal fossa, and infratemporal fossa Define the paranasal sinuses and identify the location of each Name the bones that make up the walls of the orbit and identify the openings
associated with the orbit Identify the bones and structures that form the nasal septum and conchae nasal, and locate the hyoid bone Identify the bone openings of the skull Skull (cranium) is the skeletal structure of the head that supports the face and protects the brain. It is divided into facial bones and the case of the brain, or cranial vault (Figure 1). Facial bones form the basis of facial structures, form the
nasal cavity, encapsulate the eyeballs and support the teeth of the upper and lower jaws. The rounded body of the brain surrounds and protects the brain and hosts the structures of the middle and inner ear. In adults, the skull consists of 22 individual bones, 21 of which are immobilized and joined into a single unit. The 22nd bone is the mandible (lower jaw), which is the only mutable bone of the skull.
Figure 1. Parts of the Skull. The skull consists of the case of the rounded brain that houses the brain and facial bones that form the upper and lower jaws, nose, orbits, and other facial structures. Watch this video to see a rotating and exploded skull with color-coded bones. Which bone (yellow) is centrally located and joins with most other skull bones? Anterior view of the skull The anterior skull consists of
facial bones and provides bone support for the eyes and facial structures. This view of the skull is dominated by the openings of the orbits and the nasal cavity. The upper and lower jaws are also seen, with their respective teeth (Figure 2). The orbit is the bone socket that houses the eyeball and muscles that move the eyeball or open the upper eyelid. The upper edge of the anterior orbit is the supraorbital
edge. Located near the midpoint of the supraorbital margin is a small opening called supraorbital foramen. This provides for the passage of sensory nerve to the skin of the forehead. Beneath the orbit is the infraorbital foramen, which is the for a sensory nerve that feeds the anterior face under the orbit. Figure 2. Anterior view of the skull. An anterior view of the skull shows the bones that form the forehead,
orbits (eye sockets), the nasal cavity, the nasal septum, and the upper and lower jaws. Inside the nasal area of the skull, the nasal cavity is divided into halves of the nasal septum. The upper part of the nasal septum consists of the perpendicular plaque of the ethmoid bone, and the lower portion is the vomit bone. Each part of the nasal cavity is triangular in shape, with a wide lower space that narrows
higher. When looking into the nasal cavity at the front of the skull, two bone plates are seen projecting from each side wall. The largest of these is the lower nasal concha, an independent bone of the skull. Located just above the lower concha is the middle nasal concha, which is part of the ethmoid bone. A third bone plaque, also part of the ethmoid bone, is the upper nasal concha. It is much smaller and in
plain sight, above the middle concha. The upper nasal concha is located only laterally to the perpendicular plate, in the upper nasal cavity. Side view of the skull A view of the lateral skull is dominated by the large, rounded brain case above and the upper and lower jaws with their teeth below (Figure 3). The separation of these areas is the bone bridge called a zigomatic arc. The zigomatic arch is the bone
arch on the side of the skull that extends from the cheek area to above the ear canal. It is formed by the junction of two bone processes: a short anterior component, the temporal process of the zigomatic bone (pomets) and a longer posterior portion, the zigomatic process of the temporal bone, extending before the temporal bone. Thus, the temporal process (previously) and the zigomatic (posterior)
process join together, like the two ends of a connecting bridge, to form the zigomatic arc. One of the major muscles that pulls the mandible up during the bite and chewing occurs from the zigomatic arch. On the side of the brain housing, above the level of the zigomatic arc, is a superficial space called the temporal fossa. Below the level of the zigomatic arc and deep up to the vertical portion of the mandible
lies another space called the infratemporal fossa. Both the temporal fossa and the infratemporal fossa contain muscles that act on the mandible during chewing. Figure 3. Side view of the skull. The lateral skull presents large rounded brain case, zigomatic arc, and upper and lower jaws. The zigomatic arc is formed jointly by the zigomatic process of the temporal bone and the temporal process of the
zigomatic bone. The shallow space above the zigomatic arc is the temporal fossa. The lower space of the zigomatic arc and deep posterior mandible is the infratemporal fossa. Bones of the Brain Case Brain. The inner space that is almost completely occupied by the brain is called cranial This cavity is delimited above the rounded top of the skull, which is called calvaria (skullcap), and the lateral and
posterior sides of the skull. The bones that form the top and parts of the brain case are usually referred to as flat bones of the skull. The floor of the brain housing is called the base of the skull. This is a complex area that varies in depth and has numerous openings for the passage of cranial nerves, blood vessels, and spinal cord. Inside the skull, the base is divided into three large spaces, called the anterior
cranial fossa, the middle cranial fossa and the posterior cranial fossa (fossa = ditch or ditch) (Figure 4). From the anterior to the posterior, the fossa grows in depth. The shape and depth of each fossa corresponds to the shape and size of the brain region that each hosts. The boundaries and openings of the cranial fossa (singular = fossa) will be described in a later section. Figure 4. Cranial fosae. Brain
bones surround and protect the brain, which occupies the cranial cavity. The base of the brain housing, which forms the floor of the cranial cavity, is divided into the superficial anterior cranial fossa, the middle cranial fossa and the deep posterior cranial fossa. The case of the brain consists of eight bones. These include paired parietal and temporal bones, plus frontal, occipital, sphenoid and unpaired
ethmoids. Parietal bone The parietal bone forms most of the upper lateral part of the skull (see Figure 3). These are paired bones, with the right and left parietal bones joining together at the top of the skull. Each parietal bone is also previously bounded by the frontal bone, inferior to the temporal bone, and posteriorly to the occipital bone. Temporal bone figure 5. Temporal bone. A lateral view of the
isolated temporal bone shows the squamous, mastoid and zigomatic portions of the temporal bone. The temporal bone forms the lower part of the skull (see Figure 3). Common wisdom says that the temporal bone (temporal = time) is so called, because this area of the head (temple) is where the hair usually becomes gray first, indicating the passage of time. The temporal bone is divided into several
regions (Figure 5). The flattened upper part is the scuba portion of the temporal bone. Beneath this area and the previous design is the zigomatic process of the temporal bone, which forms the posterior portion of the zigomatic arc. Posterior is the mastoid portion of the temporal bone. The inferior design of this region is a great prominence, the mastoid process, which serves as a site of muscle attachment.
The mastoid process can be easily felt on the side of the head just behind the earlobe. On the inside of the skull, the petros portion of each temporal bone forms the protruding petros ridge, oriented diagonally in the floor of the cranial cavity. Located inside each petros ridge small cavities, which house the middle structures and Ears. Important highlights of the temporal bone, as shown in Figure 6, include
the following: External acoustic meatus (ear canal)-This is the large opening on the side of the skull, which is associated with the ear. Internal acoustic meatus-This opening is located inside the cranial cavity, on the medial side of the petros ridge. It connects to the cavities of the middle and inner ear of the temporal bone. Mandibular fosa-This is deep, oval-shaped depression located on the external base of
the skull, right in front of the external acoustic meatus. The mandible (lower jaw) joins with the skull at this site as part of the temporomandibular joint, which allows movements of the mandible during the opening and closing of the mouth. Articular tube —Smooth ridge located immediately before the mandibular fossa. Both the articular tuber and the mandibular fossa contribute to the temporomandibular
joint, the joint that ensures movements between the temporal bone of the skull and the mandible. The stiloid process —Posterior mandibular fossa on the external base of the skull is an elongated, descending bone projection called the stiloid process, so named because of its similarity to a stylus (a pen or writing tool). This structure serves as an attachment site for several small muscles and for a ligament
that supports the hyoid bone of the neck. (See also Figure 5.) Stilomastoid foramen — This small opening lies between the stiloid process and the mastoid process. This is the outlet for the cranial nerve that feeds the facial muscles. The carotid channel is a zigzag tunnel that provides passage through the base of the skull for one of the major arteries that supply the brain. Its entrance is located at the outer
base of the skull, anteromedial to the stiloid process. The canal then runs anteromedially into the bone base of the skull, and then turns up to its exit into the floor of the middle cranial cavity, above the foramen laterum. Figure 6. External and internal views of the base of the skull. Click for a larger picture. (a) The rough palate is formed previously by the palatine processes of the jaw bones and posteriorly by
the horizontal plate of the palatine bones. (b) The complex floor of the cranial cavity consists of frontal, ethmoid, sphenoid, temporal and occipital bones. The smaller wing of the sphenoid bone separates the anterior and middle cranial fossa. The petros ridge (petros portion of the temporal bone) separates the middle and posterior cranial fossa. Frontal bone The frontal bone is the only bone that forms the
forehead. At the anterior midline, between the eyebrows, there is a slight depression called glabella (see Figure 3). The frontal bone also forms the supraorbital edge of the orbit. Near the middle of this edge, it is supraorbital foramen, the opening that provides passage for a sensory nerve to the forehead. The frontal bone is thickened just above the edge, forming rounded forehead ridges. They are located
just behind the eyebrows and vary in size between individuals, although they are generally larger in men. Inside the cranial cavity, the frontal bone extends posteriorly. This flattened region forms both the roof of the orbit below and the floor of the anterior cranial cavity above (see Figure 6b). The occipital bone The occipital bone is the unique bone that forms the posterior skull and posterior base of the
cranial cavity (Figure 7; see also Figure 6). On its outer surface, at the posterior midline, there is a small protrusion called external occipital protrusion, which serves as a place of attachment for a ligament of the posterior neck. Lateral to either side of this nail is an upper nuchal line (nuchal = nape or posterior neck). The nuchal lines are the highest point where the neck muscles attach to the skull, with only
the scalp covering the skull above these lines. At the base of the skull, the occipital bone contains the large opening of the magnum foramen, which allows the spinal cord to pass through as it exits the skull. On either side of the magnum foramen is an oval-shaped occipital condyle. These condiments form joints with the first cervical vertebra and thus support the skull above the spine. Figure 7. Posterior
view of the skull. This view of the posterior skull shows attachment sites for the muscles and joints that support the skull. Sphenoid bone The sphenoid bone is a unique, complex bone of the central skull (Figure 8). It serves as a keystone bone as it joins with almost every other bone in the skull. Sphenoid forms much of the base of the central skull (see Figure 6) and also extends laterally to contribute to the
sides of the skull (see Figure 3). Inside the cranial cavity, the smaller right and left wings of the sphenoid bone, which resemble the wings of a flying bird, form the lip of a prominent ridge that marks the boundary between the anterior and middle cranial fossa. Sella turcica (Turkish saddle) is located at the midline of the middle cranial fossa. This bone region of the sphenoid bone is named after its likeness to
the horse saddles used by the Ottoman Turks, with a high back and a high front. Rounded depression in the floor of sella turkica is the hypophysal (pituitary) fossa, which houses the pituitary gland (hypophysis) the size of a grain. The larger wings of the sphenoid bone extend laterally on each side, far from the Turkish sella, where they form the anterior floor of the middle cranial fossa. The larger wing is
best seen on the outside of the lateral skull, where it forms a rectangular area immediately previously at the scuba portion of the temporal bone. On the lower appearance of the skull, each half of the sphenoid bone forms two thin, vertically oriented bone plates. are the medial pterygoid plate and the lateral pterygoid plate (pterygoid = wing-shaped). Pterygoid medial right and left left the posterior shape, the
lateral walls of the nasal cavity. Slightly larger lateral pterigoid plates serve as attachment sites for chewing muscles that fill the infratemporal space and act on the mandible. Figure 8. Sphenoid bone. Presented in isolation in (a) upper and (b) posterior views, the sphenoid bone is a single midline bone that forms the anterior walls and the floor of the middle cranial fossa. It has a pair of smaller wings and a
pair of larger wings. Sella turcica surrounds the hypophysal fossa. The downward design are the ptherygoid media and lateral plates. The sphenoid has several openings for the passage of nerves and blood vessels, including the optical channel, the upper orbital fissure, foramen rotundum, oval foramen and spinosum foramen. Ethmoid bone The ethmoid bone is a unique, median bone that forms the roof
and lateral walls of the upper nasal cavity, the upper portion of the nasal septum, and contributes to the medial wall of the orbit (Figure 9 and Figure 10). On the inside of the skull, the ethmoid also forms a portion of the floor of the anterior cranial cavity (see Figure 6b). Figure 9. Sagital section of the Skull. This median view of the sected sagital skull shows the nasal septum. Figure 10. Os etmoid. The
unpaired ethmoid bone is located at the midline inside the central skull. It has an ascending projection, crista galli, and a downward projection, the perpendicular plaque, which forms the upper nasal septum. The cribriform plates form both the roof of the nasal cavity and a portion of the floor of the anterior cranial fossa. The lateral sides of the ethmoid bone form the lateral walls of the upper nasal cavity, part
of the wall of the medial orbit, and give rise to the upper and middle nasal conchae. Ethmoid bone also contains ethmoid air cells. In the nasal cavity, the perpendicular plaque of the ethmoid bone forms the upper portion of the nasal septum. Ethmoid bone also forms the lateral walls of the upper nasal cavity. Extension from each lateral wall are the upper nasal concha and the middle nasal concha, which
are thin, curved projections that extend into the nasal cavity (Figure 11). In the cranial cavity, the ethmoid bone forms a small area at the midline in the floor of the anterior cranial fossa. This region also forms the narrow roof of the underlying nasal cavity. This portion of the ethmoid bone consists of two parts, the plates crista galli and cribriform. Crista galli (the chest or crest of the cock) is a small ascending
bone projection located at the midline. It functions as an anterior attachment point for one of the layers that cover the brain. For each part of crista galli is the cribriform plate (cribrum = sieve), a small, flattened area with numerous small openings called olfactory foramine. Small nerve branches in the olfactory areas of the nasal cavity pass through these openings to enter the brain. Figure 11. The lateral
wall of the nasal cavity. The three nasal conchae are curved curved this project from the side walls of the nasal cavity. The upper nasal concha and the middle nasal concha are parts of the ethmoid bone. The lower nasal concha is an independent bone of the skull. The lateral portions of the ethmoid bone are located between the orbit and the upper nasal cavity, and thus form the wall of the lateral nasal
cavity and a portion of the wall of the medial orbit. Located inside this part of the ethmoid bone are several small, air-filled spaces that are part of the paranasal sinus system of the skull. Sutures of the suture of the skull A suture is an immobile joint between the adjacent bones of the skull. The narrow gap between the bones is filled with dense, fibrous connective tissue that unites the bones. The long
sutures between the bones of the brain casing are not straight, but follow irregular, well-twisted paths. These twisting lines serve to closely interlock adjacent bones, thus adding strength to the skull for brain protection. The two suture lines seen at the top of the skull are the coronal and sagittal sutures. The coronal suture runs from side to side along the skull, in the coronal plane of the section (see Figure
3). It joins the frontal bone to the right and left parietal bones. The sagittal suture extends posteriorly from the coronal suture, running along the median line at the top of the skull in the sagittal plane of the section (see Figure 7). It unites the right and left parietal bones. On the posterior skull, the sagittal suture ends with the joining of the lambdoid suture. The lambdoid suture extends down and sideways on
either side, away from its junction with the sagittal suture. The lambdoid suture unites the occipital bone with the right and left parietal and temporal bones. This suture is named after its upside-down V shape, which resembles the uppercase version of the Greek letter lambda. The scuba suture is located on the lateral skull. It joins the scuba portion of the temporal bone with the parietal bone (see Figure 3).
At the intersection of four bones is the etherion, a small, capital-H-shaped region that joins the frontal bone, the parietal bone, the squamous portion of the temporal bone and the larger wing of the sphenoid bone. It's the weakest part of the skull. The etherion is located about two finger widths above the zigomatic arch and the width of a posterior thumb at the upward portion of the zigomatic bone. Brain
injuries to the head and traumatic are major causes of death and immediate disability, with bleeding and infections as possible additional complications. According to the Centers for Disease Control and Prevention (2010), about 30 percent of all injury-related deaths in the United States are caused by head injuries. Most head injuries involve falls. These are most common among young children (0-4 years
of age), adolescents (15-19 years) and older people (over 65 years of age). Causes varies, but prominent among them are automobiles and motorcycles motorcycles Strong blows to the brain-case side of the skull can cause fractures. These can lead to bleeding inside the skull with further damage to the brain. The most common is a linear fracture of the skull, in which the fracture lines radiate from the
point of impact. Other types of fractures include a comminuted fracture, in which the bone is broken into several pieces at the point of impact, or a depressed fracture, in which the fractured bone is pushed inward. In a contrecoup fracture (counterblow), the bone at the point of impact is not broken, but instead a fracture appears on the opposite side of the skull. Fractures of the occipital bone at the base of
the skull can occur in this way, producing a basilal fracture that can damage the artery passing through the carotid canal. A blow to the side of the head can fracture the bones of the spine. Pterion is an important clinical landmark because located immediately deep at it on the inside of the skull is a major branch of an artery that supplies the skull and covers layers of the brain. A strong blow to this region
can fracture the bones around the spine. If the underlying artery is damaged, bleeding can cause the formation of a hematoma (blood collection) between the brain and the inside of the skull. As the blood accumulates, it will put pressure on the brain. Symptoms associated with a hematoma may not be evident immediately after the injury, but if not treated, the accumulation of blood will exert increasing
pressure on the brain and can lead to death within a few hours. Facial bones of the skull Facial bones of the skull form the upper and lower jaws, nose, nasal cavity and nasal septum, as well as orbit. Facial bones include 14 bones, with six paired bones and two unpaired bones. Pair bones are jaw, palatine, zigomatic, nasal, lacrimal, and inferior nasal conchae bones. Unpaired bones are vomit bones and
mandible. Although classified with brain-case bones, the ethmoid bone also contributes to the nasal septum and the walls of the nasal cavity and orbit. Jaw bone Figure 12. Jaw bone. The jaw bone forms the upper jaw and supports the upper teeth. Each jaw also forms the lateral floor of each orbit and most of the rough palate. The jaw bone, often simply referred to simply as the jaw (plural = jaw), is one of
a pair that together forms the upper jaw, a large part of the hard palate, the medial floor of the orbit and the lateral base of the nose (see Figure 2). The curved, lower edge of the jaw bone that forms the upper jaw and contains the upper teeth is the alveolar process of the jaw (Figure 12). Each tooth is anchored in a deep outlet called alveolus. On the anterior jaw, just below the orbit, is the infraorbital
foramen. This is the outlet for a sensory nerve that supplies the nose, upper lip and anterior cheek. On the lower skull, the process of each jaw bone can be joining at the midline to form the forelimbs of the rough palate (see Figure 6a). The rough palate is the bone plaque that forms the roof of the mouth and the floor of the nasal cavity, separating the oral and nasal cavities. Palatine bone The palatine bone
is one of a pair of irregularly shaped bones that contribute small areas to the lateral walls of the nasal cavity and to the medial wall of each orbit. The largest region of each of the palatine bones is the horizontal plate. Plates in the right and left palatal bones join at the midline to form the posterior quarter of the hard palate (see Figure 6a). Thus, the palatine bones are best seen in a lower view of the skull
and the hard palate. During embryonic development, the bones of the right and left jaw join at the midline to form the upper jaw. At the same time, the muscle and skin above these bones join together to form the upper lip. Inside the mouth, the palatine processes of the jaw bones, along with the horizontal plates of the right and left palatal bones, join together to form the rough palate. If an error occurs in
these development processes, a birth defect of the split lip or split palate may result. The split lip is a common developmental defect that affects about 1:1000 births, most of which are male. This defect involves a partial or complete failure of the right and left portions of the upper lip to merge together, leaving a crack (gap). A more severe developmental defect is cleaved the palate, affecting the hard palate.
The rough palate is the bone structure that separates the nasal cavity from the oral cavity. It is formed during embryonic development by the fusion of the median line of horizontal plaques in the right and left palatal bones and the palatal processes of the jaw bones. The cleaved palate affects about 1:2500 births and is more common in women. This results from a failure of the two halves of the palace
difficult to fully come together and merge to the midline, thus leaving a gap between them. This gap allows communication between the nasal and oral cavities. In severe cases, the bone gap continues in the anterior upper jaw where the alveolar processes of the jaw bones also do not properly join together above the front teeth. If this happens, you will also see a split lip. Due to the communication between
the oral and nasal cavities, a cleft palate makes it very difficult for a child to generate the breastfeeding needed for medical care, thus leaving the child at risk for malnutrition. Surgical repair is necessary to correct the defects of the split palate. The zigomatic bone Zigomatic bone is also known as cheekbones. Each of the pairing zigomatic bones forms a large from the lateral wall of the orbit and the lower
lateral edges of the opening of the anterior orbital (see Figure 2). The short temporal process of the zigomatic bone is projected posteriorly, where it forms the anterior portion of the zigomatic arc (see Figure 3). Nazale Nazale The nasal bone is one of two small bones that articulate (join) together to form the bone base (bridge) of the nose. They also support the cartilages that form the lateral walls of the
nose (see Figure 9). These are the bones that are damaged when the nose is broken. Lacrimal bone Each tear bone is a small, rectangular bone that forms the anterior, medial wall of the orbit (see Figure 2 and Figure 3). The anterior part of the tear bone forms a superficial depression called the tear fossa, and extending lower from this is the nasoacrimal canal. The tear fluid (tears of the eye), which serves
to keep the wet surface of the eye, drains to the medial corner of the eye into the nasoacrimal canal. This duct then extends down to open into the nasal cavity, behind the lower nasal concha. In the nasal cavity, the tear fluid normally drains posteriorly, but with an increased flow of tears due to crying or eye irritation, some fluids will also leak previously, thus causing a runny nose. The lower nasal conchae
Conchae right and left conchae lower nasal conchae form a curved bone plate that projects into the space of the nasal cavity from the lower lateral wall (see Figure 11). The lower concha is the largest nasal conchae and can be easily seen when looking in the anterior opening of the nasal cavity. Vveer Bone Unpaired vomit bone, often referred to simply as vomit, is triangular in shape and forms the
posterior-lower part of the nasal septum (see Figure 9). Vour is best seen when looking back into the posterior openings of the nasal cavity (see Figure 6a). In this view, vomit is seen to form the entire height of the nasal septum. A much smaller portion of the vomit can also be seen when looking into the anterior opening of the nasal cavity. Mandible Figure 13. Isolated mandible. The mandible is the only
mutable bone in the skull. The mandible forms the lower jaw and is the only mutable bone of the skull. At the time of birth, the mandible consists of the right and left pair edits, but they merge together during the first year to form the unique U-shaped mandible of the adult skull. Each part of the mandible consists of a horizontal and posterior body, a vertically oriented ramus of the mandible (ramus = branch).
The outer edge of the mandible, where the body and the frame join together is called the angle of the mandible (Figure 13). The ramus on either side of the mandible has two bone projections upwards. The anterior projection is the flattened coronoid process of the mandible, which provides attachment for one of the muscles that bite. The posterior projection is the condylar process of the mandible, which is
covered by the oval-shaped condile. The mandible condiments articulate (join) with the mandibular fossa and of the temporal bone. Together, these joints form the temporomandibular joint, which allows the opening and closing of the mouth (see 3). The broad U-shaped curve between the coronoid and conditioning processes is the mandibular crestor. Important highlights for the mandible include the
following: The alveolar process of the mandible-This is the upper edge of the mandibular body and serves to anchor the lower teeth. Mental protuberance — Projection forward from the lower edge of the anterior mandible forming the chin (mental = chin). Mental-opening foramen located on either side of the anterior-lateral mandible, which is the outlet for a sensory nerve that supplies the chin. Milohioid line
— This bone ridge extends along the inner aspect of the mandibular body (see Figure 9). The muscle that forms the floor of the oral cavity attaches to the milohyoid lines on both sides of the mandible. Mandibular foramen-This opening is located on the medial side of the mandible ramus. Opening leads into a tunnel that runs down the length of the mandibular body. The sensory nerve and blood vessels
that supply the lower teeth enter the mandibular foramen and then follow this tunnel. Thus, in order to numb the lower teeth before dental work, the dentist must inject anesthesia into the lateral wall of the oral cavity at an anterior point where this sensory nerve enters the mandibular foramen. Lingula-This small bone flap is named after its shape (lingual = small tongue). It is located immediately near the
mandibular foramen, on the medial side of the ramus. A ligament that anchors the mandible during the opening and closing of the mouth extends down from the base of the skull and attaches to the lingual. Orbit is the bone socket that houses the eyeball and contains muscles that move the eyeball or open the upper eyelid. Each orbit is cone-shaped, with a narrow rear region extending to the large anterior
opening. To help protect the eye, the bony edges of the anterior opening are thickened and somewhat restricted. The mediated walls of the two orbits are parallel to each other, but each side wall moves away from the midline at an angle of 45°. This divergence provides greater lateral peripheral view. The walls of each orbit include contributions from seven skull bones (Figure 14). The frontal bone forms
the roof, and the zigomatic bone forms the side wall and the side floor. The medial floor consists mainly of the jaw, with a small contribution from the palatine bone. The ethmoid bone and the lacrimal bone make up much of the medial wall, and the sphenoid bone forms the posterior orbit. At the posterior tip of the orbit is the opening of the optic canal, which allows the passage of the optic nerve from the
retina to the brain. Lateral to this is elongated and irregular in the form of upper orbital fissure, which provides passage for the artery that supplies the eyeball, sensory nerves, and nerves that supply the muscles involved in Eyes. Figure 14. The bones of the orbit. Seven skull bones contribute to the walls of the orbit. Orbit. in the posterior orbit of the cranial cavity are the optical channel and the upper orbital
fissure. The nasal septum and nasal conchae The nasal septum consists of both bone and cartilage components (Figure 15; see also Figure 9). The upper part of the septum consists of the perpendicular plate of the ethmoid bone. The lower and posterior parts of the septum are formed by the vomit bone in triangular shape. In an anterior view of the skull, the perpendicular plaque of the ethmoid bone is
easily seen inside the nasal opening as the upper nasal septum, but only a small part of the vomit is seen as the lower septum. A better view of the vomit bone is seen when looking into the posterior nasal cavity with a lower view of the skull, where the vomit forms the full height of the nasal septum. The anterior nasal septum is formed by the septal cartilage, a flexible plate that fills the gap between the
perpendicular plaque of the ethmoid bones and the vomit. This cartilage also extends outwards into the nose where it separates the right and left nostrils. Septal cartilage is not found in the dry skull. Attached to the side wall on either side of the nasal cavity are the upper, middle and lower nasal conchae (singular = concha), which are named after their positions (see Figure 11). These are bone plates that
curve down as they project into the space of the nasal cavity. They serve to rotate the inlet air, which helps to warm and moisturize it before the air moves into the delicate air sacs of the lungs. This also allows mucus, secreted by the tissue that lining the nasal cavity, to catch input dust, pollen, bacteria, and viruses. The largest conchae is the lower nasal concha, which is an independent bone of the skull.
Middle concha and superior conchae, which is the smallest, are both formed by ethmoid bone. When looking into the anterior nasal opening of the skull, only the lower and middle conchae can be seen. The small nasal upper concha is well hidden above and behind the middle concha. Figure 15. Nasal septum. The nasal septum is formed by the perpendicular plaque of the ethmoid bone and the vomit
bone. The septal cartilage fills the gap between these bones and extends into the nose. The cranial fossa Inside the skull, the floor of the cranial cavity is divided into three cranial fossa (spaces), which grow in depth from the anterior to the posterior (see Figure 4, Figure 6b and Figure 9). Because the brain occupies these areas, the shape of each conforms to the shape of the brain regions it contains. Each
cranial fossa has anterior and posterior boundaries and is divided by the median line in the right and left areas by a significant bone structure or opening. The anterior cranial fossa anterior cranial fossa is the most anterior and the most superficial of the three cranial fossa. Above the orbits and frontal lobes of the brain. Previously, the anterior fossa is bounded by the frontal, frontal, also form most of the
floor for this space. The smaller wings of the sphenoid bone form the prominent sill that marks the boundary between the anterior and middle cranial fossa. Located in the floor of the anterior cranial fossa at the midline is a part of the ethmoid bone, consisting of up the design of the galli crista and at either side of this, cribriform plates. The middle cranial fossa The middle cranial fossa is deeper and located
posterior to the anterior fossa. It extends from the smaller wings of the anterior sphenoid bone, to the petros ridges (petros portion of the temporal bones) posterior. Large petrous ridges, positioned diagonally give the middle cranial fossa a butterfly shape, making it narrow at the midline and wide sideways. The temporal lobes of the brain occupy this pit. The middle cranial fossa is divided by the median line
of ascending bone protrusion of the turkish sella, part of the sphenoid bone. The average cranial fossa has several openings for the passage of blood vessels and cranial nerves (see Figure 6). Openings in the middle cranial fossa are following: Optical channel-This opening is located at the anterior lateral corner of the turkish sella. It provides for the passage of the optic nerve into orbit. Upper orbital
fissure-This large, irregular opening in the posterior orbit is located on the anterior wall of the middle cranial fossa, laterally to the optical channel and below the design edge of the smaller wing of the sphenoid bone. Nerves to the eyeball and associated muscles, and sensory nerves to the forehead pass through this opening. Foramen rotundum-This rounded opening (rotundum = round) is located in the
floor of the middle cranial fossa, just below the upper orbital fissure. It is the outlet point for a major sensory nerve that supplies the cheek, nose and upper teeth. Oval foramen of the middle cranial fossa-This large, oval-shaped opening in the floor of the middle cranial fossa provides passage for a major sensory nerve to the lateral head, cheek, chin, and lower teeth. Foramen spinosum-This small opening,
located posteriorly-lateralto the oval foramen, is the entry point for an important artery that supplies the covering layers around the brain. The branched pattern of this artery forms easily visible canels on the inner surface of the skull and these canels can be traced back to their origin to the foramen spinosum. Carotid-This is the zigzag passage through which a major artery to the brain enters the skull. The
entrance to the carotid canal is located on the lower appearance of the skull, anteromedial to the stiloid process (see Figure 6a). From here, the channel flows anteromedially into the bone base of the skull. Just above the foramen laterum, the carotid canal opens into the middle cranial cavity, near the posterior-lateral base of the turkish sella. Foramen lanceum-This irregular opening is located at the base of
the skull, lower than the carotid channel output. This opening is an artifact of the dry skull, because in life it is completely filled with cartilage. All openings of the skull that provide for the passage of nerves or blood vessels have smooth edges; the word lancerum (ragged or broken) tells us that this opening has ragged edges and thus nothing passes through it. The posterior cranial fossa The posterior cranial
fossa is the posterior most and deepest portion of the cranial cavity. Contains the brain cerebellum. The posterior fossa is previously bounded by the ridges of the petros, while the occipital bone forms the floor and the posterior wall. It is divided to the median line of large magnum foramen (large opening), the opening that provides the passage of the spinal cord. Located on the medial wall of the petrous
ridge in the posterior cranial fossa lies internal acoustic flesh (see Figure 9). This opening provides for the passage of the nerve from the auditory and balance organs of the inner ear, as well as the nerve that supplies the muscles of the face. Located at the anterior-lateral edge of the magnum foramen is the hypoglossal canal. They appear on the lower appearance of the skull at the base of the occipital

condile and provide passage for an important nerve to the tongue. Immediately below the internal acoustic meatus is the large, irregularly shaped jugular foramen (see Figure 6a). Some cranial nerves in the brain come out of the skull through this opening. It is also the exit point through the base of the skull for all the blood returning the venous leaving the brain. The venous structures that carry blood inside
the skull form large, curved canels on the inner walls of the posterior cranial fossa, which ends at each jugular foramen. Paranasal sinuses Paranasal sinuses are empty, air-filled spaces located in certain skull bones (Figure 16). All sinuses communicate with the nasal cavity (paranasal = near the nasal cavity) and are lined with the nasal mucosa. They serve to reduce bone mass and thus lighten the skull,
and also add resonance to the voice. This second feature is most evident when you have a cold or sinus congestion. They produce swelling of the mucosa and the production of excess mucus, which can obstruct the narrow passages between the sinuses and the nasal cavity, causing the voice to sound different for you and others. This blockage can also allow the sinuses to fill with fluid, with the resulting
pressure producing pain and discomfort. Paranasal sinuses are named after the skull bone that each occupies. The frontal sinus is located just above the eyebrows, inside the front bone (see Figure 15). This irregular space can be divided to the median line in bilateral spaces or they can be melted into a single sinus space. The frontal sinus is the anterior most anterior of the paranasal sinuses. Largest is
the maxillary sinus. They are mated and located in the right and left, left jaw bones, they occupy the area under the orbits. The maxillary sinuses are most commonly involved during sinus infections. Because their connection to the nasal cavity is located high on their medial wall, they are difficult to drain. The sphenoid sinus is a single sinus, the midline. It is located in the body of the sphenoid bone, only
anterior and inferior sella turkica, thus making it the most posterior of the paranasal sinuses. The lateral aspects of the ethmoid bone contain several small spaces separated from very thin bone walls. Each of these spaces is called an ethmoid air cell. They are located on both sides of the ethmoid bone, between the upper nasal cavity and the medial orbit, just behind the upper nasal conchae. Figure 16.
Paranasal sinuses. Paranasal sinuses are empty, air-filled spaces named after the skull bone they occupy. The most anterior is the frontal sinus, located in the frontal bone above the eyebrows. The largest are the maxillary sinuses, located in the right and left jaw bones under the orbits. The most posterior is the sphenoid sinus, located in the body of the sphenoid bone, under the Turkish sella. Ethmoid air
cells are several small spaces located in the right and left parts of the ethmoid bone, between the medial wall of the orbit and the lateral wall of the upper nasal cavity. The hyoid bone The hyoid bone is an independent bone that does not come into contact with any other bone and is therefore not part of the skull (Figure 17). It is a small U-shaped bone located in the upper neck near the level of the lower
mandible, with the U-tips pointing posteriorly. The hyoid serves as the basis for the above tongue and is attached to the larynx below and the posterior pharynx. The hyoid is held in position by a number of small muscles that attach to it, either from above or below. These muscles act to move the hyoid up/down or forward/back. The movements of the hyoid are coordinated with the movements of the
tongue, larynx and pharynx during swallowing and speech. Figure 17. Hyoid bone. The hyoid bone is located in the upper neck and does not join any other bone. It provides attachments for muscles that act on the tongue, larynx and pharynx. Pharynx.
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