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1 Bone




Bone is a dense and rigid connective tissue that forms the structural framework of the vertebrate skeleton. It is composed primarily of mineralized collagen fibers, calcium phosphate, and other minerals. Bone serves several crucial functions in the body, including providing support and protection for soft tissues and organs, facilitating movement through its articulation with muscles, storing minerals such as calcium and phosphorus, and producing blood cells through the process of hematopoiesis in the bone marrow. Bone is a dynamic tissue that undergoes continuous remodeling throughout life, allowing for adaptation to mechanical stress, repair of damage, and regulation of mineral homeostasis.

The description provided aptly highlights the remarkable properties and characteristics of bone tissue:


		Composition:




		Bone is composed of approximately one-third organic connective tissue and two-thirds inorganic calcium salts.

		The organic component, primarily collagen fibers, contributes to the toughness and resilience of bone.

		The inorganic component, mainly calcium phosphate with some calcium carbonate and other salts, provides hardness and rigidity to bone.




		Strength and Resistance:




		Bone's unique composition allows it to withstand compressive forces from weight-bearing and impact forces from activities like jumping.

		Its strength is comparable to materials like iron and steel, making it one of the strongest tissues in the body.




		Living Tissue:




		Despite its hardness, bone is a living tissue with a rich blood supply.

		It undergoes constant turnover, with cells responsible for bone formation (osteoblasts) and resorption (osteoclasts) maintaining its structure and calcium content.




		Growth and Healing:




		Bone exhibits characteristic patterns of growth, adapting to changes in the body and environment.

		It can heal after fractures, with the ability to regenerate and remodel its structure.




		Regenerative Power:




		Bone has a remarkable regenerative capacity, surpassed only by blood tissue.

		It can adapt to changes in stress and strain by remodeling its structure, demonstrating plasticity in response to mechanical stimuli.




		Adaptation and Response:




		Bone can undergo disuse atrophy in response to reduced mechanical loading and overuse hypertrophy in response to increased mechanical stress.

		It has the ability to mold itself according to the demands placed upon it, ensuring optimal function and structural integrity.



Overall, bone tissue's combination of strength, resilience, regenerative capacity, and adaptability makes it a critical component of the musculoskeletal system, enabling movement, support, and protection of the body.


	
2 Classification of bones:




Classification of bones can be based on various factors such as shape, size, and function. One common classification method is based on shape:

A. According to Shape:


		Long Bones: Elongated shaft (diaphysis) with two expanded ends (epiphyses). The shaft typically has three surfaces separated by three borders, a central medullary cavity, and a nutrient foramen directed away from the growing end.



Examples: (a) Typical long bones: Humerus, radius, ulna, femur, tibia, and fibula. 

(b) Miniature long bones: Metacarpals, metatarsals, and phalanges, which have only one epiphysis. 

(c) Modified long bones: Clavicle, which lacks a medullary cavity.


		Short Bones: Usually cuboid, cuneiform, trapezoid, or scaphoid.



Examples: Tarsal and carpal bones.


		Flat Bones: Resemble shallow plates and form boundaries of certain body cavities.



Examples: Bones in the vault of the skull, ribs, sternum, and scapula.


		Irregular Bones: Vertebrae, hip bone, and bones in the base of the skull.

		Pneumatic Bones: Certain irregular bones contain large air spaces lined by epithelium.



Examples: Maxilla, sphenoid, ethmoid, etc., which make the skull light in weight and help in voice resonance.


		Sesamoid Bones: Bony nodules found embedded in tendons or joint capsules, without periosteum, and ossify after birth. Covered with hyaline cartilage and lubricated by a bursa or synovial membrane.



Examples: Patella, pisiform, fabella, etc.


		Accessory (Supernumerary) Bones: Not always present, may occur as ununited epiphyses developed from extra centers of ossification.



Examples: Sutural bones, os trigonum, os vesalianum, etc.


		Heterotopic Bones: Bones that develop in soft tissues.



Example: Rider's bones developed in adductor muscles of horse riders.



B. Developmental Classification


		Membrane (Dermal) Bones:




	
◦ Ossification Process: Ossify in membrane (intramembranous or mesenchymal ossification) from mesenchymal condensations.


	
◦ Examples: Bones of the vault of the skull and facial bones.





		Cartilaginous Bones:




	
◦ Ossification Process: Ossify in cartilage (intracartilaginous or endochondral ossification) from preformed cartilaginous models.


	
◦ Examples: Bones of the limbs, vertebral column, and thoracic cage.





		Membrano-Cartilaginous Bones:




	
◦ Ossification Process: Ossify partly in membrane and partly in cartilage.


	
◦ Examples: Clavicle, mandible, occipital, temporal, sphenoid.





		Somatic bones: Most of the bones are somatic.

		Visceral bones: These develop from pharyngeal arches. Examples are hyoid bones, part of mandible and ear ossicles.



C. Structural Classification


		Macroscopically:




		Compact Bone: Dense in texture like ivory but highly porous, especially well-developed in the cortex of long bones. 



Adaptation: Suited for bearing bending and twisting forces, which involve compression, tension, and shear.


		Cancellous or Spongy Bone (Trabecular Bone): Open in texture, consisting of a meshwork of trabeculae (rods and plates) with marrow-containing spaces in between.



Function: Provides structural support while also facilitating the exchange of nutrients and waste products within the bone marrow.


		Microscopically: 




		Lamellar Bone: Comprises thin plates of bony tissue arranged in either piles in cancellous bone or concentric cylinders (Haversian system) in compact bone. 

		Composition: Makes up most of the mature human bones, including both compact and cancellous bone.

		Woven Bone: Found in fetal bone, fracture repair, and bone cancer.

		Fibrous Bone: Primarily found in young fetal bones but is more common in reptiles and amphibians.

		Dentine: Present in teeth.

		Cement: Present in teeth.





D. Regional Classification


		Axial Skeleton: Components: Includes the skull, vertebral column, and thoracic cage.

		Appendicular Skeleton: Components: Includes bones of the limbs.






		

				Divisions of the Skeletal System

		

		
				AXIAL SKELETON

				Skull

				Cranium-8

				
Occipital bone-1       Parietal bones-2

Frontal bone-1         Temporal bones-2

Sphenoid bone-1      Ethmoid bone-1


		

		
				Face-14

				
Nasal bones-2         Maxillae (upper jaw)-2

Lacrimal bone-2     Zygomatic bone-2

Palatine bone-2      Inferior nasal concha-2

Vomer-1                  Mandible-1


		

		
				Hyoid-1

		

		
				Auditory ossicles-6

				Malleus-2  Incus-2  Stapes-2

		

		
				Vertebral column-26

				
Cervical vertebrae-7      Thoracic vertebrae-1

Lumbar vertebrae-5       Sacrum -1 (5 bones at birth)

Coccygeal vertebrae/Cordal-1 (4 bones at birth)


		

		
				Thorax

				Sternum-1                   Ribs-24

		

		
				APPENDICULAR SKELETON

				Pectoral(shoulder) girdles-

				Clavicle-2                  Scapula-2

		

		
				Upper extremities

				Humerus-2    Ulna-2        Radius-2

		

		
				Carpals-16

				
Scaphoid bone-2         Lunate bone-2

Triquetral bone-2        Pisiform bone 2

Trapezium-2              Trapezoid bone-2

Capitate bone-2          Hamate bone-2


		

		
				Metacarpals-10

		

		
				Phalanges-28

				
Proximal phalanges -10

Intermediate phalanges-8

Distal phalanges-10


		

		
				Pelvic (hip) girdle Pelvic, or hip bone-2

		

		
				Lower extremities

				Femur-2     Fibula-2      Tibia-2         Patella-2

		

		
				Tarsals-14

				
Calcaneus or heel bone-2     Talus-2

Navicular bone-2  Medial cuneiform bone-2

Intermediate cuneiform bone-2

Lateral cuneiform bone-2     Cuboid bone-2


		

		
				Metatarsals-10

		

		
				Phalanges-28

				
Proximal phalanges -10

Intermediate phalanges-8

Distal phalanges-10


		

	



















































	
3 AXIAL SKELETON





The axial skeleton, comprising 80 bones, constitutes a fundamental aspect of the human skeletal system. It encompasses six principal components:


		
Skull: This complex structure consists of 22 bones, including the cranial bones that envelop the brain and the facial bones that shape the visage.

		
Ossicles of the Middle Ear: These minute bones, namely the malleus, incus, and stapes, reside within the middle ear and facilitate the transmission of sound vibrations to the inner ear.

		
Hyoid Bone: Situated in the anterior midline of the neck, between the mandible and the thyroid cartilage, the hyoid bone serves as an anchor for various neck muscles and ligaments, contributing to functions such as swallowing and phonation.

		
Vertebral Column: Also referred to as the spine or backbone, the vertebral column spans from the skull to the pelvis, encompassing 26 (33 at birth) vertebrae. It furnishes structural support, flexibility, and protection for the spinal cord. Components include the cervical vertebrae (C1-C7), thoracic vertebrae (T1-T12), lumbar vertebrae (L1-L5), sacrum (fused S1-S5), and coccyx (fused 4 vertebrae).

		
Rib Cage: Comprising 24 ribs arranged in 12 pairs, the rib cage encases and safeguards the thoracic viscera, including the heart and lungs. The ribs articulate with the thoracic vertebrae posteriorly and the sternum anteriorly.

		
Sternum: Positioned centrally on the anterior chest wall, the sternum functions as the attachment site for ribs and clavicles. It shields vital thoracic organs and aids in respiration.



The Skull:

The skull, the bony framework of the head, is a complex structure crucial for protecting the brain and supporting sensory functions. It comprises multiple bones interconnected to form two main regions: the calvaria (or brain case) and the facial skeleton.

Bones of the Skull:


		Calvaria or Brain Case (Upper Part of Cranium):




		
Parietal Bones (2): Located at the top and sides of the skull.

		
Temporal Bones (2): Found on each side and house the structures of the middle ear.

		
Occipital Bone (1): Forms the posterior part of the skull.

		
Frontal Bone (1): Situated at the forehead.

		
Sphenoid Bone (1): Central bone at the base of the skull.

		
Ethmoid Bone (1): Forms part of the nasal cavity and eye sockets.

		
Middle Ear Ossicles (6): Consisting of the malleus (2), incus (2), and stapes (2).




		Facial Skeleton:




		
Maxilla (2): Forms the upper jaw.

		
Zygomatic Bones (2): Known as cheekbones.

		
Nasal Bones (2): Comprise the bridge of the nose.

		
Lacrimal Bones (2): Located near the tear ducts.

		
Palatine Bones (2): Form the posterior part of the hard palate.

		
Inferior Nasal Conchae (2): Assist in nasal airflow regulation.

		
Mandible (1): Forms the lower jaw.

		
Vomer (1): Forms the inferior part of the nasal septum.



Skull Joints:

Skull joints include various sutures, primary cartilaginous joints, and synovial joints:


		
Sutures: These fibrous joints connect the skull bones and include the internasal, coronal, lambdoid, and parietotemporal sutures.

		
Synovial Joints: Three pairs of these movable joints are present in the skull, with the temporomandibular joint being the most prominent.



Anatomical Position of Skull:

Orientation of the skull can be determined using Reid's baseline or Frankfurt's horizontal plane, aiding in accurate anatomical studies.



Peculiarities of Skull Bones:


		Skull bones ossify through a combination of membranous and cartilaginous processes, with the base ossifying in cartilage and the calvaria ossifying in membrane.

		At birth, the skull consists of one table, which later forms diploe—a spongy layer between the inner and outer tables.

		Fontanelles, membranous gaps between skull bones, allow for flexibility during birth and accommodate rapid brain growth.

		Some skull bones contain air-filled cavities, aiding in weight reduction, humidification of inspired air, and resonance of voice, but also potentially leading to sinus infections.

		Skull bones are primarily connected by sutures, providing stability while allowing some flexibility.

		Emissary veins in the skull help regulate intracranial pressure but may serve as pathways for infections.

		The petrous temporal bone houses critical structures of the ear and is exceptionally dense.

		The skull accommodates various structures, including the brain, meninges, cerebrospinal fluid, glands, venous sinuses, teeth, and sensory organs.





Exterior of the Skull 

Norma Verticalis:

Shape: When viewed from above, the skull typically appears oval, with a wider posterior aspect compared to the anterior. However, in some cases, the shape may approach circularity.

Bones Seen in Norma Verticalis:


		Upper part of the frontal bone anteriorly.

		Uppermost part of the occipital bone posteriorly.

		Parietal bone on each side.



Sutures:


		
Coronal Suture: Situated between the frontal bone and the two parietal bones, running from side to side across the cranial vault and downwards and forwards.

		
Sagittal Suture: Located in the median plane between the two parietal bones.

		
Lambdoid Suture: Positioned posteriorly between the occipital and parietal bones, running downwards and forwards across the cranial vault.

		
Metopic Suture: Present occasionally in about 3 to 8% of individuals, separating the two halves of the frontal bone and typically fusing at 6 years of age.



Other Named Features:


		
Vertex: The highest point along the sagittal suture.

		
Vault of Skull: The arched roof forming the dome of the skull.

		
Bregma: The junction between the coronal and sagittal sutures, which in the fetal skull is the location of the anterior fontanelle, closing around 18 months of age to facilitate brain growth.

		
Lambda: The meeting point of the sagittal and lambdoid sutures, where the posterior fontanelle is located in the fetal skull and typically closes at 2 to 3 months of age.

		
Parietal Tuber (Eminence): The area of greatest convexity on the parietal bone, often used as a landmark.

		
Parietal Foramen: Found on each side of the skull near the upper border of the parietal bone, transmitting an emissary vein from the scalp veins into the superior sagittal sinus.

		
Obelion: The point on the sagittal suture between the two parietal foramina.

		
Temporal Lines: Beginning at the zygomatic process of the frontal bone, these lines arch backward and upward, crossing the frontal bone, coronal suture, and parietal bone. They then fuse anteriorly into a single line and continue downward and forward over the parietal bone.



Norma Occipitalis:

Norma occipitalis refers to the view of the skull from the back, characterized by a convex upward curvature and flattened lower region.

Bones Seen:


		Posterior parts of the parietal bones above.

		Upper part of the squamous part of the occipital bone below.

		Mastoid part of the temporal bone on each side.



Sutures:


		
Lambdoid Suture: Located between the occipital bone and the two parietal bones, often with additional small sutural bones (wormian bones).

		
Occipitomastoid Suture: Found between the occipital bone and the mastoid part of the temporal bone.

		
Parietomastoid Suture: Lies between the parietal bone and mastoid part of the temporal bone.

		Posterior part of the sagittal suture may also be visible.



Other Features:


		
External Occipital Protuberance: A median prominence marking the junction of the head and neck, with the most prominent point called the inion.

		
Superior Nuchal Lines: Curved bony ridges extending laterally from the protuberance, marking the head-neck junction.

		
Highest Nuchal Lines: Curved ridges situated about 1 cm above the superior nuchal lines, if present, beginning from the external occipital protuberance.

		
Occipital Point: A median point slightly above the inion, farthest from the glabella.

		
Mastoid Foramen: Located on the mastoid part of the temporal bone near the occipitomastoid suture, transmitting an emissary vein and the meningeal branch of the occipital artery.

		
Interparietal Bone (Inca Bone): Occasionally present, a large triangular bone at the apex of the squamous occipital bone, representing the unfused membranous part.



Attachments:


		The upper part of the external occipital protuberance gives origin to the trapezius muscle, while the lower part attaches to the upper end of the ligamentum nuchae.

		The medial one-third of the superior nuchal line originates the trapezius muscle, and the lateral part provides insertion for the sternocleidomastoid above and the splenius capitis below.

		The highest nuchal lines, if present, provide attachment to the epicranial aponeurosis medially and give origin to the occipitalis muscle laterally; otherwise, these structures attach to the superior nuchal lines.



Norma Frontalis:

Norma frontalis refers to the frontal view of the skull, which appears roughly oval with a wider upper aspect than the lower.

Bones:


		
Frontal Bone: Forms the forehead, with a smooth and convex upper part, while the lower part is irregular due to interruptions by the orbits and the anterior bony aperture of the nose.

		
Maxillae: Form the upper jaw.

		
Nasal Bones: Comprise the bridge of the nose.

		
Zygomatic Bones: Contribute to the bony prominence of the cheeks.

		
Mandible: Forms the lower jaw.





Frontal Region:


		
Superciliary Arch: Rounded elevation above the medial part of each orbit, more prominent in males and overlying the frontal sinus.

		
Glabella: Median elevation connecting the superciliary arches, leading to the frontonasal suture at the root of the nose.

		
Nasion: Median point at the root of the nose, where the internasal suture meets the frontonasal suture.

		
Frontal Tuber or Eminence: Low rounded elevation above each superciliary arch, more pronounced in females and children.



Orbital Openings: Each orbital opening is quadrangular and bounded by four margins:


		
Supraorbital Margin: Formed by the frontal bone, often containing the supraorbital notch or foramen.

		
Infraorbital Margin: Comprised of the zygomatic bone laterally and the maxilla medially.

		
Medial Orbital Margin: Formed by the frontal bone above and the lacrimal crest of the maxilla below.

		
Lateral Orbital Margin: Predominantly formed by the frontal process of the zygomatic bone, completed by the zygomatic process of the frontal bone above, with the frontozygomatic suture marking their union.



Anterior Bony Aperture of the Nose: Pear-shaped aperture with a wider lower aspect and narrow upper aspect, bounded by:


		
Above: Lower border of the nasal bones.

		
Below: Nasal notch of the body of maxilla on each side.



Features:


		
Articulations of the Nasal Bone: Anteriorly with the opposite bone at the internasal suture, posteriorly with the frontal process of the maxilla, superiorly with the frontal bone at the frontonasal suture, and inferiorly with the upper nasal cartilage.

		
Anterior Nasal Spine: Sharp projection in the median plane at the lower boundary of the piriform aperture.

		
Rhinion: Lowermost point of the internasal suture.



[image: Image]Lower Part of the Face:

Maxilla: The maxilla contributes significantly to the facial skeleton. On the anterior surface of the maxilla's body:


		
Nasal Notch: Located medially.

		
Anterior Nasal Spine: Present.

		
Infraorbital Foramen: Positioned 1 cm below the infraorbital margin.

		
Incisive Fossa: Above the incisor teeth.

		
Canine Fossa: Found lateral to the canine eminence. Three out of four processes of the maxilla are also visible:

		
Frontal Process: Directs upwards, articulating with the nasal, lacrimal, and frontal bones.

		
Zygomatic Process: Short and stout, articulating with the zygomatic bone.

		
Alveolar Process: Bears sockets for the upper teeth.



Zygomatic Bone (Malar Bone): Forms the cheek's prominence, with the zygomaticofacial foramen visible on its surface.

Mandible (Lower Jaw Bone): The mandible forms the lower jaw, with its upper border (alveolar arch) housing the lower teeth. Other features include:


		
Lower Border or Base: Rounded.

		
Mental Point (Gnathion): Middle point of the base.

		
Gonion: Point on the angle of the mandible. On the anterior surface of the mandible's body:

		
Symphysis Menti, Mental Protuberance, and Mental Tubercles: Anteriorly located.

		
Mental Foramen: Below the interval between the two premolar teeth, transmitting the mental nerve and vessels.

		
Oblique Line: Runs upwards and backwards from the mental tubercle to the anterior border of the mandible's ramus.



Sutures of the Norma Frontalis:


		Internasal

		Frontonasal

		Nasomaxillary

		Lacrimomaxillary

		Frontomaxillary

		Intermaxillary

		Zygomaticomaxillary

		Zygomaticofrontal



Attachments: Various facial muscles originate or attach to different parts of the maxilla, zygomatic bone, and mandible. Structures Passing through Foramina:


		
Supraorbital Notch or Foramen: Transmits supraorbital nerves and vessels.

		
External Nasal Nerve: Emerges between the nasal bone and upper nasal cartilage.

		
Infraorbital Foramen: Transmits infraorbital nerve and vessels.

		
Zygomaticofacial Foramen: Transmits the zygomaticofacial nerve, a branch of the maxillary nerve.

		
Mental Foramen: On the mandible, transmits the mental nerve and vessels.





NORMA LATERALIS:

Norma lateralis refers to the lateral view of the skull.

[image: Image]

Features:

Temporal Lines: In the posterior part, the inferior temporal line turns downwards and forwards, becoming continuous with the supramastoid crest on the squamous temporal bone. This crest connects anteriorly with the posterior root of the zygomatic arch.

Zygomatic Arch or Zygoma:


		Forms a horizontal bar in front of the ear.

		Comprises the temporal process of the zygomatic bone in the anterior one-third and the zygomatic process of the temporal bone in the posterior two-thirds.

		Temporal fossa lies above the arch, filled by the temporalis muscle.

		Attached to the lower margin of the zygomatic arch is the masseter muscle.

		The arch is subcutaneous and separated from the skull's side by a gap, deeper in front.

		Jugular point marks the anterior end of the upper border.



External Acoustic Meatus:


		Opens just below the posterior part of the zygomatic arch.

		Its margins are roughened for auricular cartilage attachment.

		Suprameatal triangle, a small depression posterosuperior to the meatus, forms the lateral wall of the tympanic or mastoid antrum.



Mastoid Part of the Temporal Bone:


		Located behind the external acoustic meatus, continuous with the squamous temporal bone.

		Articulates with the parietal and occipital bones.

		Mastoid process, a breast-like projection, appears during the second year of life.

		The styloid process is needle-like, situated anteromedial to the mastoid process.

		Temporal fossa boundaries: Superiorly by the superior temporal line, laterally by the upper border of the zygomatic arch, and medially by the infratemporal crest of the greater wing of the sphenoid bone.

		The floor of the temporal fossa is crossed by the pterion, where four bones adjoin each other, and contains vital structures like the middle meningeal vein and artery.



Styloid Process:

The styloid process, derived from the Latin word for "pen," is a slender, elongated projection situated anteromedial to the mastoid process in the norma basalis. It extends downwards, forwards, and slightly medially. Its base is partially encased by the tympanic plate, while its apex or tip is typically concealed by the posterior border of the mandible's ramus.

Temporal Fossa:

Boundaries:


		Above: Delimited by the superior temporal line.

		Below: Defined by the upper margin of the zygomatic arch laterally and the infratemporal crest of the greater wing of the sphenoid bone medially. The temporal fossa communicates with the infratemporal fossa through the gap deep to the zygomatic arch.

		The anterior wall comprises the zygomatic bone, along with parts of the frontal and sphenoid bones, separating the fossa from the orbit.

		The floor is characterized by an H-shaped suture formed by the frontal, parietal, greater wing of the sphenoid, and temporal bones. This area, known as the pterion, lies 4 cm above the midpoint of the zygomatic arch and 2.5 cm behind the frontozygomatic suture. Deep to the pterion, important structures like the middle meningeal vein, the anterior division of the middle meningeal artery, and the stem of the lateral sulcus of the brain (Sylvian point) are located.



Attachments:


		The temporal fascia attaches to the superior temporal line and the area between the two temporal lines. Inferiorly, it connects to the outer and inner lips of the upper border of the zygomatic arch.

		The temporalis muscle originates from the entire temporal fossa except the portion formed by the zygomatic bone. Beneath this muscle lie the deep temporal vessels and nerves. Vascular markings on the temporal bone just above the external acoustic meatus are produced by the middle temporal vessels.

		The masseter muscle arises from the medial surface and lower border of the zygomatic arch.

		The lateral ligament of the temporomandibular joint attaches to the tubercle of the root of the zygoma.

		Muscles such as the sternocleidomastoid, splenius capitis, and longissimus capitis are sequentially inserted from anterior to posterior on the lateral surface of the mastoid process. The posterior belly of the digastric muscle originates from the mastoid notch. The obliquely placed groove is attributed to the occipital artery.

		The gap between the zygomatic arch and the skull's side transmits the tendon of the temporalis muscle, deep temporal vessels, and deep temporal nerves.



Structures Passing through Foramina:


		The tympanomastoid fissure on the anterior aspect of the mastoid process base transmits the auricular branch of the vagus nerve.

		The mastoid foramen transmits an emissary vein connecting the sigmoid sinus with the posterior auricular vein, along with a meningeal branch of the occipital artery.

		The zygomaticotemporal foramen transmits the nerve bearing the same name and a minute artery.



Infratemporal Fossa:

In order to comprehend the regions surrounding it, it's essential to study the osteology of the temporal fossa and the infratemporal fossa. The temporal fossa is situated on the side of the skull, bounded by the superior temporal line and the zygomatic arch.

Boundaries:


		Anterior: Zygomatic and frontal bones.

		Posterior: Inferior temporal line and supramastoid crest.

		Superior: Superior temporal line.

		Inferior: Zygomatic arch.

		Floor: Parts of frontal, parietal, temporal, and greater wing of sphenoid bones. Temporalis muscle is attached to the floor and inferior temporal line.



Contents:


		Temporalis muscle.

		Middle temporal artery (branch of superficial temporal artery).



Pterygopalatine Fossa:

Boundaries:


		Anterior: Superomedial part of the posterior surface of the maxilla.

		Posterior: Root of the pterygoid process and adjoining part of the anterior surface of the greater wing of the sphenoid.

		Medial: Upper part of the perpendicular plate of the palatine bone, along with the orbital and sphenoidal processes.

		Lateral: Opens into the infratemporal fossa through the pterygomaxillary fissure.

		Superior: Undersurface of the body of the sphenoid.

		Inferior: Closed by the pyramidal process of the palatine bone.



Communications:


		Anteriorly: With the orbit through the medial end of the inferior orbital fissure.

		Posteriorly:




		With the middle cranial fossa through the foramen rotundum.

		With the foramen lacerum through the pterygoid canal.

		With the pharynx through the palatinovaginal canal.




		Medially: With the nose through the sphenopalatine foramen.

		Laterally: With the infratemporal fossa through the pterygomaxillary fissure.

		Inferiorly: With the oral cavity through the greater and lesser palatine canals.



Contents:


		Third part of the maxillary artery and its branches, accompanying the branches of the pterygopalatine ganglia.

		Maxillary nerve and its branches, including the zygomatic and posterior superior alveolar nerves.

		Pterygopalatine ganglion and its numerous branches containing fibers of the maxillary nerve mixed with autonomic nerves.



Attachments:


		The temporal fascia:




		Attached to the superior temporal line and the area between the two temporal lines.

		Inferiorly, attached to the outer and inner lips of the upper border of the zygomatic arch.




		Temporalis muscle:




		Arises from the entire temporal fossa, except the part formed by the zygomatic bone.

		Beneath the muscle lie the deep temporal vessels and nerves.

		Middle temporal vessels create vascular markings on the temporal bone above the external acoustic meatus.




		Masseter muscle:




		Originates from the medial surface and lower border of the zygomatic arch.




		Lateral ligament of the temporomandibular joint:




		Attached to the tubercle of the root of the zygoma.




		Muscles inserted on the lateral surface of the mastoid process:




		Sternocleidomastoid, splenius capitis, and longissimus capitis.

		Posterior belly of the digastric arises from the mastoid notch.

		Groove due to the occipital artery.




		Structures passing through the gap between the zygomatic arch and the skull:




		Tendon of the temporalis muscle.

		Deep temporal vessels.

		Deep temporal nerves.



Structures Passing through Foramina:


		Tympanomastoid fissure:




		Transmits the auricular branch of the vagus nerve.




		Mastoid foramen:




		Transmits: a. An emissary vein connecting the sigmoid sinus with the posterior auricular vein. b. A meningeal branch of the occipital artery.




		Zygomaticotemporal foramen:




		Transmits the nerve of the same name and a minute artery.



NORMA BASALIS

The norma basalis is divided into anterior, middle, and posterior parts. The anterior part comprises the hard palate and the alveolar arches. The middle and posterior parts are separated by an imaginary transverse line passing through the anterior margin of the foramen magnum.

Anterior Part of Norma Basalis

Alveolar Arch


		The alveolar arch contains sockets for the roots of the upper teeth.



[image: Image]

Hard Palate


		Formation:




		The anterior two-thirds are formed by the palatine processes of the maxilla bones.

		The posterior one-third is formed by the horizontal plates of the palatine bones.




		Sutures:




		The palate is traversed by a cruciform suture composed of intermaxillary, interpalatine, and palatomaxillary sutures.




		Dome:




		It is arched in all directions and exhibits pits for the palatine glands.




		Incisive Fossa:




		A deep fossa located anteriorly in the median plane.

		Two incisive canals, usually one on each side but occasionally both in the median plane, pierce the walls of the incisive fossa.




		Greater Palatine Foramen:




		Situated just behind the lateral part of the palato-maxillary suture.

		A groove leads from the foramen towards the incisive fossa.




		Lesser Palatine Foramina:




		Two or three in number on each side, located behind the greater palatine foramen.

		They perforate the pyramidal process of the palatine bone.




		Posterior Border:




		The posterior border of the hard palate is free and bears the posterior nasal spine in the median plane.




		Palatine Crest:




		A curved ridge near the posterior border, beginning behind the greater palatine foramen and running medially.



Middle Part of Norma Basalis

The middle part extends from the posterior border of the hard palate to the imaginary transverse line passing through the anterior margin of the foramen magnum.

Median Area


		Posterior Border of the Vomer:




		Forms the posterior border of the median area.




		Broad Bar of Bone:




		Formed by the fusion of the posterior part of the body of the sphenoid and the basilar part of the occipital bone.




		Vomer:




		Separates the two posterior nasal apertures.

		Inferior border articulates with the bony palate.

		Superior border splits into two alae and articulates with the rostrum of the sphenoid bone.




		Palatinovaginal Canal:




		Inferior surface of the vaginal process of the medial pterygoid plate marked by an anteroposterior groove, forming the canal.
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