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INTRODUCTION

The science of the anatomy is study of the form and structure of the body. Anatomy that studies the normal healthy organism of a man is called human anatomy. The science of human anatomy is studied in following plane. 

1- Osteology - the science of the bones. 2- Syndesmology - the science of bone articulations. 3- Myology - the science of the muscles. 4- Splanchnology - the science of the viscera. 5- The cardiovascular system: the science of the heart, lymphatic system, the features of the foetus circulation. 6- The science of the central nervous system. 7- The science of the cranial nerves and organs of the sense. 8- The science of the peripheral vessels and nerves - the science of the vessels and nerves of the head and neck; the science of the vessels and nerves of the upper limbs; the science of the vessels and nerves of the trunk the science of the vessels and nerves of the lower limbs.

ANATOMICAL TERMINOLOGY

A person beginning to study anatomy must know that there are copious terminology that must be understood and should be born in mind. Every part of the human body, every organ, vessel, nerve and so forth is named english and latin. Latin names are written in brackets usually.

Parts of the human body:

- the head - (caput)

- the neck - (collum, cervix)
- the trunk- (truncus) consists of:

- the back - (dorsum)

- the chest - (thorax)

- the abdomen - (abdomen) 

- the pelvic girdle - (pelvis)

- the upper limb - (membrum superius) - is divided into:

- the arm - (brachium)

- the forearm - (antebrachium)

- the hand - (manus): the palm - (palma manus), the back - (dorsum manus),

the fingers - (digiti manus).

- the lower limb - (membrum inferius) - is divided into:

- the thigh - (femur); the leg - (crus); the foot - (pes): the sole (planta), the dorsum of foot - (dorsum pedis) and the toes - (digitti pedis).

The head has the following parts: the forehead (frons, sinciput); the highest point of the skull (vertex); the back of the skull (occiput); the temples (tempora) and face (facies).

The terms proximal and distal are used in reference to the parts of the limbs. Proximal (proximalis) is applied to parts nearer to the point of origin of the limb from the trunk.

Distal (distalis) is a term applied to parts farthest from the trunk.

The terms external (externus) and internal (internus) are used to designate positions in relation to the body cavities and whole organs either outward or inward; the terms superficial (superficialis) and deep (profundus) are used for organs located “less deep”  or “more deep” in relation to the surface of the body or organs.
The commonly used teams for size are great (magnus), small (parvus); greater (major); lesser (minor).
AXES AND PLANES IN ANATOMY

In anatomy there are generally accepted designations of mutually perpendicular planes by means of which the position of organs or their parts in space is determined exactly. There are such planes of primary importance: saggital, frontal and horizontal. It should be borne in mind that the planes are related to an erect human body.

The saggital plane is vertical plane by means of which we divide the dead body (cadaver) with an arrow (saggita) piercing it from front to back and with an arrow along the length of the body. The saggital plane always divides the body into two parts - right (dexter) and left (sinister). If the saggital plane passes through the middle of the body, it is called the median plane (medius). The positions of the different points or lines in this plane are designated as follows: those located nearer to the median plane are called medial (medialis); those  located further from the median plane are called lateral (lateralis).

The frontal plane drawn also vertically but at right angle to the saggital plane and it is parallel to the forehead (frons, sinciput). The frontal plane divides the body into the front (anterior) and back (posterior) parts. The following points and lines are distinguished in the frontal plane: those located nearer to the front surface of the body are called anterior or ventral (ventralis); those nearer to the back are called posterior or dorsal (dorsalis).

The horizontal plane passes horizontally, at right angles to both the saggital and the frontal planes. It divides the body into the upper (superior) and lower (inferior) parts. The following points and lines are in the horizontal plane: those nearer to the upper end of the body are called upper, superior or cranial (cranialis) (Gk. kranion - skull); those nearer to the lower end are called lower, inferior or caudal ( caudalis) ( Gk.cauda - tail).
The following linest are drawn for orientation on the chest surface:

1) anterior midline (linea mediona anterior);

2) sternal line (linea sternalis) stretching along the sternal border;

3) mamillary line (linea mamillaris or medioclavicularis) passing through the nipple or the middle of the clavicle;

4) parasternal line (linea parasternalis) passing midway between the sternal and mamillary lines;

5,6,7) anterior, middle, posterior axillary lines (lineae axillar anterior, media and pasterior), the first and last passing through the anterior and posterior folds of the axilla, and the middle line passing through the point midway between these folds;

8) scapular line (linea scapularis) passing through the inferior angle of the scapula.

9) paravertebral line (linea paravertebralis) passing along the spinal border; 

10) posterior midline (linea mediana posterior) passing along spinous processes.

The surface of the abdomen is divided by two horizontal lines (one drawn between the ends of the 10-th ribs and the another between both the anterior superior iliac spines) into three parts, one located above another: the upper part of the abdomen (epigastrium), the middle part (mesogastrium) and the lower part (hypogastrium).

Each of these three parts of the abdomen is subdivided by two vertical lines into three secondary regions: the epigastrium is divided into a middle epigastric region (regio epigastrica) and two lateral regions - the right and the left hypochondrium (regions hypochondriacae dextra and sinistra). The middle abdomen is divided in the same manner into a medial umbilical region (regio umbilicalis) and two lateral, right and left lumbar regions (regiones abdominales laterales dextra and sinistra). The hypogastrium is divided into the pubic region (regio pubica) and two lateral, right and left inguinal regions (regiones inguinales dextra and sinistra).

On the surface of the back there are spine’s region (regio vertebralis), right and left scapular regions (regiones scapulares dextra and sinistra), same subscapular regions (regiones infrascapulares),  deltoid region (regio deltoidea), sacral region (regio  sacralis), lumbar region (region lumbalis).
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OSTEOLOGY

The skeleton is a complex of hard structures that possess mechanical importance. It consists of separate bones joined to each other by means of different types of articulations, which make up the passive locomotor apparatus.

Bones are classified according to the three principles: form, function and development. The following classification of bones can be suggested from this standpoint (M.G. Prives).

1. Tubular bones are composed of spongy and compact substances forming a tube with a marrow cavity.  There are long and short ones. Long tubular bones (os longum) are bones of the arm, forearm, thigh and leg. They are supports and long levers of the movements. Short tubular bones (os breve) are bones of the metacarpal, metatarsal and phalanges of the fingers and toes. They are short levers of the movements. Each tubular bone has the following parts:

1) The body (shaft) or diaphisis is middle part of the bone tube containing jellow bone marrow in adults.

The ends of the diaphysis are the metaphyses. They develop together with the diaphysis but are concerned with the growth of bones in length and consist of spondy substance which is filled with red bone marrow.

2) The articulating ends of the tubular bone called the epiphyses. They are also composed of spondy substance containing red bone marrow. The epiphysis located more closer to the trunk is called proximal epiphysis (epiphysis proximalis) and the epiphysis located more far from the trunk is called distal epiphysis (epiphysis distalis).

3) Bony projections called apophyses are located close to the epiphyses and are the sites of attachment of muscles and ligaments. They are composed of spondy substance.

2. Spongy bones are composed of spongy substance covered with a thin layer of compact substance. There are long (ribs, sternum) and short (vertebrae, carpal, tarsal) spongy bones, and sesamoid bones (ossa sesamoidea) (the knee cap or patella, the pisiform bones, and small sesamoid bones of the fingers and toes). Last ones are located closer to the joints and promote movements in them but are not joined directly to the bones and are located in the depth of tendons of different muscles. They act as accessory devices in the work of the muscles.

3. Flat bones are mainly protective and supportive bones formed by two thin laminae of the compact substance, between which the diploe is located. The diploe is spongy substance contains the venous canals. The flat bones are subdivided into two groups: (1) the flat bones of skull (frontal and parietal) which ossify from connective tissue (2) flat bones of the girdles (shoulder bladers or scapulae, pelvic bones or hip bones), they are primarily spongy substance and ossification occurs in cartilaginous tissue. Flat bones perform supportive and protective functions.

4. Mixed bones (bones of the base of the skull) are formed by the fusion of several parts, which differ in function, structure and development.

THE SKELETON OF THE TRUNK

The vertebrae, ribs and the sternum are the bones of the trunk.

The Vertebral Column
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The vertebral column (columna vertabralis) (Fig. 1) or the spine acts as the axial skeleton supporting the body. It protects the spinal cord enclosed in its canal and takes part in the movements of the trunk and head. The spine consists of separate bone segments, vertebrae, placed one over another in a series; they are short spongy bones. It divides into five parts:

1. Cervical vertebral - 7 in number

2. Thoracic vertebrae -12 in number

3. Lumbar vertebrae - 5 in number

4. Sacral vertebrae - 5 in number form a single bone, the sacrum

5. Coccygeal vertebrae- 1- 5 in number fuse in adult to from, the coccyx.

So, the common quantity of the vertebrae in the vertebral column are 30 or 34, but usually there are 31 or 33.

Common features of the vertebrae
In accordance with functions of the spine, each vertebra has the following parts (Figs. 2, 8, 9): (1) the body (corpus vertebrae) - an anterior part; (2) an arch (arcus vertebral) - which is attached to the posterior surface of the body and contributes to the formation of (3) the vertebral foramen (foramen vertebrale), a series of these openings form (4) the vertebral canal or spinal canal (canalis vertebralis), where the spinal cord is located, (5) a spinous process (processus spinosus) arises from the arch backward on the midline; (6) paired transverse process (processus transversus) project laterally on each side; (7) paired superior and inferior articular process (processus articularis superioris and inferioris) project upward and downward. The articular processes bind notches on the posterior aspect, these are the paired upper vertebral notches (incisurae vertebrales superiores) and lower vertebral notch (incisura vertebralis inferioris), from which the intervertebral foramen (foramen intervertebrale) is formed when one vertebra is placed on another. These foramina transmit the spinal nerves and vessels of the spinal cord.

The articular processes have the articular surfaces. Superior articular surface (facies articularis superior) is on the superior articular process and inferior articular surface (facies articularis inferior) is on the inferior articular process which, serve for the formation of the intervertebral joints. The transverse and the spinous processes serve for attachment of ligaments and muscles.

The Cervical Vertebrae 

The cervical vertebrae (vertebrae cervicales) seven in number (Figs. 2 - 7).
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From third to sixth cervical vertebrae have all parts which are typical for every vertebra. Their bodies are small and become wider in the direction to the last, seventh vertebra. The vertebral foramen is wide and almost triangular in shape. The articular processes are relatively short, extend obliquely, and their articular facets are smooth or slightly convex.

The spines or spinous processes increase in length gradually from the second to the seventh vertebra. Except in the case of the first and seventh vertebrae the spinous process is bifid and slightly inclined downward.

The transverse process of the cervical vertebrae is formed of two processes. The anterior one is the costal process (processus costarius), which is a rib rudiment; the posterior one is the true transverse process. Together they form the border of the transverse opening (foramen transversarium) transmitting the vertebral artery, veins, and the attendant sympathetic nerve plexus.

The transverse processes are short and project laterally.The superior surface of each process carries a deep groove for the spinal nerve (sulcus nervi spinalis). It separates an anterior tubercle from a posterior tubercle (tuberculum anterius and tuberculum posterius) situated on the end of the transverse process.

The sixth vertebra has a particularly developed anterior tubercle. The common carotid artery (arteria carotis communis) stretches in front of and close to the tubercle and can be pressed to it when bleeding occurs. Hence the name carotid tubercle (tuberculum caroticum).

In the cervical spine the first vertebra, the second and the seventh differ from the common type of cervical vertebrae.
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The first cervical vertebra (atlas) has neither a body, nor a spinous process and articular processes, but it is ring formed by two arches, anterior and posterior (arcus anterior and arcus posterior), joined to one another by two more developed lateral masses (massae laterales). Each of these masses carries an oval concave superior articular facet (facies articularis superior) on the superior surface for articulation with the occipital bone, and an almost flat inferior articular facet (facies articularis inferior) on the inferior surface for articulation with the second cervical vertebra.

The anterior arch (arcus anterior) bears an anterior tubercle (tuberculum anterius) on the
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anterior surface and a small facet for the odontoid process (fovea dentis) on the posterior surface, which articulates with the dens of the axis. 

The posterior arch (arcus posterior) has a posterior tubercle (tuberculum posterius) representing the spine. On the superior surface of the arch is a groove for the vertebral artery (sulcus arteriae vertebralis); the groove is sometimes converted into a canal, it lies behind the lateral masses. The transverse processes of the atlas has no anterior and posterior tubercles and a groove for the spinal nerve.
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The second cervical vertebra (axis) has the body, the 
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spinous process and the inferior articular processes. It carries a toothed-like process (dens) projecting upward from the body. The atlas together with the skull rotates about the dens like about an axis. The anterior aspect of the dens carries anterior articular facet (facies articularis anterior) for articulation with fovea dentis of the atlas. The posterior surface has a posterior articular facet (facies articularis posterior), which the transverse ligament of the atlas (ligamentum transversum atlantis) adjoins. The top of the dens is called apex dentis. There are neither anterior and posterior tubercles nor a groove for the spinal nerve on the transverse processes. 
The seventh cervical vertebra (vertebra prominens) is distinguished by its long and non-bifid spinous process which is easily palpated under the skin, thus the name. Furthermore, its transverse processes are long, the foramen transversarium is very small (it provides passage for the vertebral vein) and is even absent in some cases. A costal facet (fovea costalis), a mark left by articulation with the head of the fist rib, is often present on the lower edge of the lateral surface of the body.

The Thoracic Vertebrae 
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The thoracic vertebrae (vertebrae thoracicae) (Figs. 8, 9), twelve in number. They have all structures typical for every vertebra, which are discribed above, but with following features. Their bodies are higher and thicker than the bodies of the cervical vertebrae, and they gradually increase in size toward the lumbar vertebrae. The arches of the thoracic vertebrae form nearly circular vertebral foramina, which are relatively smaller than those of the cervical vertebrae.
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The spinous processes are long and project downward. The articular processes are situated in the frontal plane, the superior articular surfaces project backwards and the inferior ones project forwards.

The thoracic vertebrae articulate with ribs, therefore their feature is the presence of the articular facets for the ribs, costal facets (foveae costales) on the body of each vertebra close to the base of the arch and on the transverse processes, there are transverse costal facets (foveae costales processus transversi).

Since the heads of the ribs usually articulate with two adjoining vertebrae, most vertebral bodies have two incomplete (half) costal facets: one on the superior edge of the vertebra - fovea costalis superior and the other on the inferior surface fovea costalis inferior. When one vertebra is placed on the other, the two half-facets from a single whole articular facet for the head of one rib. 

The first thoracic vertebra has a complete articular facet on the superior edge for the first rib and a half-facet on the inferior edge for the second rib. From second to ninth vertebrae have two half-facets for the second to tenth ribs. The tenth vertebra has only one half-facet on the siperior edge for the tenth rib. The eleventh and twelfth vertebrae have a complete facets on the middle part of the bodies for the corresponding ribs. The transverse processes of the last two vertebrae have no the transverse costal facets and the articular processes of these vertebrae begin to turn to the saggital plane.

The Lumbar Vertebrae 

The lumbar vertebrae (vertebrae lumbales) (Figs. 10, 11) five in number, are distinguished from other vertebrae by their large sizes. The body of these vertebrae is bean-shaped, the arches are strongly developed, and the vertebral foramen is larger than in the thoracic segment and is shaped like an irregular triangle.
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Each transverse process is in front of the articular process; it is compressed from front to back, and projects laterally and a little to the back. Its greater part is a rudiment of the rib and is therefore called the costal process (processus costalis). On the posterior surface of the base of the costal process is a slightly detectable accessory process (processus accessorius), which is a rudiment of the transverse process.The spinous process is short, wide thickened and rounded at the end. The articular processes arise from the arch, project to the back of the transverse processes almost vertically. The articular surfaces lie in the sagittal plane; the superior facet is concave and faces medially, while the inferior surface is convex and faces laterally.
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Upon articulation of two adjacent vertebrae, the superior articular processes of one vertebra embrace the sides of sides of the inferior articular processes of the other. The superior articular process bears a small mamillary process (processus mamillaris) on its posterolateral edge, the site of insertion of the muscles.

The Sacrum 

In an adult the sacral vertebrae (vertebrae sacrales) five in number, are fused to from a single bone, the sacrum.

The sacrum (os sacrum) (Figs. 12, 13) is wedge-shaped; it is located below the last lumbar vertebra and contributes to the formation of the posterior wall of the true pelvis. The anterior and posterior surfaces, two lateral borders, a base (with the wide part directed upwards), and an apex (with the narrow part directed downwards) are distinguished in the sacrum. A curved sacral canal (canalis sacralis) runs through the bone from base to apex.
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The anterior surface of the sacrum is smooth and concave and faces the pelvic cavity, thus it is called the pelvic surface (facies pelvica). It has traces of fusion of the bodies of the five sacral vertebrae in the form of four parallel transverse ridges 
(lineae transversae). Laterally to these ridges on each side are four anterior sacral foramina (foramina sacralia anteriora), which lead posteriorly and medially into the cavity of the sacral canal (these foramine transmit the anterior rami of the sacral spinal nerves and the attendant vessels).
The dorsal sacral surface (facies dorsalis) is convex longitudinally, narrower than the pelvic surface, and rough. It carries five bony tubercles descending one after another. They are formed from fusion of the spinous, transverse, and articular processes of the sacral vertebrae.

The spinous tubercles of the sacrum or median sacral crest (crista sacralis mediana) is formed as the result of fusion of the spinous processes of the sacral vertebrae and are represented by [image: image15.png]Processus zygomaticus
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four tubercles one above the other, sometimes fused  to from a single rough crest.

On both sides and lateral to the crista mediana and almost parallel to it a weakly pronounced articular tubercles of sacrum or intermediate sacral crests (cristae sacrales medialis) stretch; they are formed by fusion of the superior and inferior articular processes.

 Still laterally on each side are a well pronounced series of transverse tubercles or lateral sacral crests (cristae sacrales laterales), which are formed from fusion of the transverse processes. On each side between the articular and transverse tubercles there are four dorsal sacral foramina (foramina sacralia posteriora). They are somewhat smaller than the corresponding pelvic sacral foramina and transmit the posterior rami of the sacral nerves and the attendent vessels.

The sacral canal runs along the entire length of the sacrum; it curves and is wider on top and narrower downward. It is a direct downward continuation of the spinal canal. The sacral canal communicates with the sacral foramina anteriorly and posteriorly via intervertebral foramina (foramina intervertebralia) lying in the bones.

The base of the sacrum (basis ossis sacri) carries a transverse-oval depression for articulation with the inferior surface of the body of the fifth lumbar vertebra. At the site of the articulation the anterior border of the base projects markedly into the pelvic cavity to form the promontory (promontorium). The superior articular processes (processus articulares superiores) of the first sacral vertebra project upward from the posterior part of the sacral base. Their superior articular facets (facies articulares superiores) face backward and medially and articulate with the inferior articular processes of the fifth lumbar vertebra.

The apex of the sarcum (apex ossis sacri) is narrow, blunt, and has a small oval surface for articulation with the superior surface of the coccyx. Here is the sacrococcygeal joint (junctura sacroccygea) (symphysis).

Behind the apex, on the posterior surface of the sacrum, the articular tubercles terminate as two small downward projections, the sacral horns (cornua sacralia). The posterior surface of the apex and the sacral cornua form the borders of the opening of the sacral canal, the sacral hiatus (hiatus sacralis).

The superolateral parts of the sacrum, lateral parts (partes laterales), are formed by fusion of the transverse processes of the sacral vertebrae.

The lateral surface of these parts has an articular auricular surface (facies auricularis), which articulates with the auricular surface of the ilium.

To the back and medially of the auricular surface is a well pronounced sacral tuberosity (tuberositas ossis sacri), the site of attachment of the interosseous sacro-iliac ligaments.
The sacrum of a male is longer, narrower, and more curved than that of a female.

The Coccyx 

The coccygeal vertebrae (vertebrae coccygeae) (Fig. 14), from one to five in number, fuse in the adult to form the coccyx. 
The coccyx (os coccygis) has the shape of a curved pyramid the base of which faces upwards and the apex downwards. The vertebrae, forming it, possess only bodies. On each side of the first coccygeal vertebra are the remnants of the superior articular processes in the form of small projections, called coccygeal horn (cornu coccygeum), extending upwards and articulating with the sacral horns.

The superior surface of the coccyx has a slightly concave area which articulates with the apex of the sacrum.
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The Vertebral Column as a whole 

The spine is a vertical column, it is not straight but curved in the saggital plane. (Fig. 1). The curvatures in the thoracic and sacral parts are posteriorly convex, while those in the cervical and lumbar segments are anteriorly convex. A posteriorly convex curvature is called kyphosis, an anteriorly convex curvature is called lordosis. 

The spine of a newborn is almost straight. When the infant begins to raise his head, a curvature is formid in the neck - lordosis cervicis. Then, when a sitting posture is adopted, the thoracic kyphosis (kyphosis thoracica) increases, and later, when the child learns to stand and walk the lumbar lordosis (lordosis lumbalis) and the sacro-coccygeal kyphosis (kyphosis sacralis) are formed.

The spine curved in this manner bears the weight of the head, upper limbs, and trunk with a springly resistance. Besides these curvatures in the saggital plane, a less pronounced convex to the right or to the left thoracic curvature in the frontal plane is detectable. This lateral curvature, called scoliosis.

At old age the spine loses its curvatures, because of the diminution of the intervertebral discs and the vertebrae and the loss of elasticity, the spine becomes much shorter (by 5-6cm.) 

The Sternum 

The sternum or breast-bone (sternum) (Figs. 15, 16) is related to the spongy bone, it takes part in the formation of the anterior thoracic wall. The sternum consists of three parts: the upper part or the hilt of the breast-bone (manubrium sterni), the middle longest part - the body (corpus sterni) and the lower shortest part - the xiphoid process (processus xiphoideus). On the superior boder of the manubrium sterni there are three notches: middle, unpaired jugular notch (incisura jugularis) and paired clavicular notches (incisurae claviculares) located on both lateral sides to last one and serve for articulation with the clavicles. On the lateral bodies of the sternum there are costal facets (incisurae costales) for articulations with the cartilages of the true ribs.
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Between manubrium sterni and its body an anteriorly protruding angle of the sternum (angulus sterni) is formed. The xiphoid process varies in appearance and may be bifid, perforated, curved lateraly or anteriorly. The spongy substance of the sternum is riched with the bone marrow and therefore this bone is an excellent collection point for taking of the bone marrow and for marrow transplantation.
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The Ribs 
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Twelve pairs of the ribs (costae) (Figs. 17 - 19) together with the sternum and twelve thoracic vertebrae form skeleton of the thoracic cage.

Each rib consist of the long bone part (pars ossea) and short, anterior cartilaginous part (cartilago costalis). Seven upper ribs are called true ribs (costae verae), their cartilages join directly to the costal facets of the sternum. The eighth, ninth and tenth ribs are joined by their cartilages to the cartilage of the rib next above, and are called false ribs (costae spuriae). The cartilages of the eleventh and twelfth ribs lie free between muscles of the lateral abdominal wall, they are not joined with one another and called floating ribs (costae fluctuantes).

The bone part of each rib has the following parts:

1) The head of the rib (caput costae) is the posterior end of the rib, it is slightly enlarged and has an articular facet (facies articularis capitis costae) separated into two parts by the ridge (crista capitis costae). The ribs articulate by these facets with the vertebral bodies of two vertebrae from second to tenth, and therefore cristae capites costae are present on the heads of 2-10 ribs.

2) The neck of the rib (collum costae) continues the head, it is a narrowed part of the rib which has a longitudinal crest of the neck of the rib (crista colli costae) on its superior border. First and twelfth ribs have no this crest.

3) The shaft or body of the rib (corpus costae) is longest part of the rib. The bodies of the 3-12 ribs are located almost in the sagital plane, their sizes and shapes are associated with the thoracic cage. They increase in length from the first to eight ribs. The seventh and eighth ribs are longest and the lower four ribs diminish in length. The bodies of the 3-12 ribs have outer convex and inner concave surfaces; and superior rounded border and inferior more acute border. On the internal surface along inferior border of the middle ribs the groove of the rib (sulcus costae) passes. This groove serves for location of the 
ntercostals vessels and nerve.

4) The tubercle of the rib (tuberculum costae) is present between neck and body of the 1-10 ribs. The tubercle carries an articular facet (facies articularis  tuberculi costae) for joining with the articular surface of the transverse process of the corresponding vertebra.

5) The angle of the rib (angulus costae) is located lateral to the tubercle, posteriorly on the shaft. The distance between the tubercle and the angle increases down to the eleventh rib, while on the twelfth rib there is no angle.

The features of the first rib: the head and neck of this rib have not crests; the tubercle is  located in one point with the angel; [image: image20.png]Processus lacrimalis
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the body is located almost horizontally and therefore it has superior and inferior surfaces and external and internal borders. On the superior surface of the first rib closer to the internal border the scalene tubercle (tuberculum m.scaleni anterioris) is located, it is site of the attachment of the anterior scalene muscle. Posteriorly to this tubercle the groove for the subclavian artery (sulcus a.subclaviae) lies, and anteriorly to this tubercle the groove for the subclavian vein (sulcus v.subclaviae) is present.
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The features of the second rib: its body begins to change position from the horizontal  plane to the sagital one, and on its superior surface there is the serrate tubercle (tuberositas m.serrati anteriores) for the attachmegt of the muscle with the same name.

The eleventh and twelfth ribs (Fig. 20) differ from the other ribs in shape too. They can be sabre-like or stiletto-like shaped. Their length is not long. The 11-th and 12-th ribs have no tubercles because they do not articulate with the last thoracic vertedrae.
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The Thoracic Cage as a whole 

The thoracic cage as a whole (compages thoracis, thorax) (Fig. 20) is ovoid with a narrow upper end and a wider lower end. The thorax is somewhat compressed from front to back. Its anterior wall, formed by the sternum and cartilages of the ribs, is shorter than the posterior wall in  the formation of which the vertebral column takes part. The thoracic cavity (cavitas thoracis) has two apertures: the superior aperture (inlet) (apertura thoracis superior) and the inferior aperture (outlet) (apertura thoracis inferior), which is closed by a muscular partition, the diaphragm. The ribs, bounded the inferior aperture, form the rib’s arch (arcus costalis).

The anterior border of the inferior aperture has notch shaped like an angle, the infrasternal angle of the thorax (angulus infrasternalis); the xiphoid process is located at its apex. The vertebral column protrudes into the thoracic cavity on the midline and the wide pulmonary sulci (sulci pulmonales) are formed to the sides of the column between it and the ribs, the posterior margins of the lungs are located in them. The spaces between the ribs are called intercostal spaces (spatia intercostalia).

THE SKELETON OF THE UPPER LIMB

The bones of the upper limb (ossa membri superioris) are divided into the bones of the shoulder girdle (cingulum membri superioris), which includes the clavicle and the scapula, and the bones forming the skeleton of the free upper limb (pars libera membri superioris), which includes the bone of the arm - the humerus, the bones of the forearm - the ulna and the radius, and the bones of the hand (ossa manus).

The Bones of the Shoulder girdle

The Scapula 

The scapula (scapula) (Figs. 21, 22) is flat, triangular bone, which is located between  muscles of the back on the level of second to seventh ribs. It has three borders, three angles and [image: image23.png]Fig. 71. Right nasal bone, A - external aspect
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two surfaces. The upper margin of the scapula (margo superior scapulae) is thin and bears in its lateral part the suprascapular notch (incisura scapulae). Laterally this border continuous with the coracoid process (processus coracoideus). The medial margin (margo medialis scapulae) is more longer, it faces the spine and can be palpated through the skin. The lateral margin (margo lateralis scapulae) is thick and faces the axillary region. The superior angle (angulus superior) is rounded and is located between the superior and the medial borders and faces upwards. The inferior angle (angulus inferior) is thick, rough, faces downwards and is bounded by the medial and the lateral borders. The lateral  angle (angulus lateralis) does not like angle; it is thickened, its lateral surface bears a shallow articular surface called the glenoid cavity (cavitas glenoidalis), which is located on the upper part of the lateral border of the scapula. It is surrounded by the small narrowed part called the neck of the scapula (collum scapulae). Above the superior margin of the glenoid cavity is the supraglenoid tubercle (tuberculum supraglenoidale), and below the inferior margin of this cavity is the infraglenoid tubercle (tuberculum infraglenoidale).
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The anterior or costal surface (facies costalis) of the scapula is concave and therefore is called the subscapular fossa (fossa subscapularis). The posterior or dorsal surface (facies posterior) has the spine of the scapula (spina scapulae). It is a well developed projection passing from the medial border towards the lateral angle, where it is continuous with the acromion (acromion) stretching laterally and forwards and carrying on its anterior edge the articular facet of the acromion (facies articularis clavicularis). The spine separates the dorsal surface into two fossa. The smaller one is located above the spine and is called the supraspinous fossa (fossa supraspinata). The larger fossa is located below the spine and is called the infraspinous fossa (fossa infraspinata). These two fossae are sites for attachment of the muscles with the same names.

The Clavicle 
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The clavicle (clavicula) (Fig. 23) is a shot, S-shaped bone, located on the anterior surface of  the chest, closer to the inlet of the thoracic cage, between the sternum and the acromion of the scapula. It can be feeled through the skin easily. The clavicle has the body or shaft (corpus claviculae) and two ends: the sternal end (extremitas sternalis) articulating with the clavicular notch of the manubrium sterni, it is thickened, and carries a sadde-shaped articular surface (facies articularis sternalis); the acromial end (extremitas acromialis) articulating with the acromion, is flat and wider. On its inferolateral surface is the acromial articular facet (facies articularis acromialis), and on its inferior surface is the conoid tubercle (tuberculum conoideum).

The shaft of the clavicle is curved so that its medial half is convex anteriorly, while the lateral half is convex posteriorly. The superior surface of the body is smooth. On its inferioir surface is large nutrient foramen, closer to the sternal end there is an impression for the costoclavicular ligament (impressio ligamenti costaclavicularis) and closer to the acromial end is the trapezoid line (linea trapezoidea).

The Skeleton of the Free Upper Limb

The Humerus 

The humerus (humerus) (Figs. 24, 25) is long tubular bone which consists of the shaft or  body (corpus humeri) and two ends: the proximal epiphysis (epiphysis proximalis) is the upper end of the humerus and the lower end called the distal epiphysis (epiphysis distalis). 

The proximal ephiphysis is thickened and carries a semispherical head of the humerus (capum humeri), whose surface faces medially, upwards and backwards. The head is bounded by the anatomical neck (collum anatomicum). Below the anatomical neck are the greater tubercle (tuberculum majus) located laterally and the lesser tubercle (tuberculum minus) located medially and to the front. Both ones are continuous with a similarly named crests: the crest of the greater tubercle or lateral lip (crista tuberculi majoris  or labium laterale) and the crest of the lesser tubercle or  medial lip (crista tuberculi minoris or labium mediale), which descend and reach the upper parts of the body of the humerus. Between  these structures (tubercles and crests) the intertubercular groove (sulcus intertubercularis) is formed. At the junction of the upper end and body of the humerus [image: image26.png]Processus frontalis
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is a small constriction called the surgical neck (collum chirurgicum).
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The body of the humerus (corpus humeri) is rounded superiorly, while its lower part is trihedral. The anterior surface of the body is separated from the posterior surface by the lateral and medial margins (margo lateralis and margo medialis), which are more good visible on the lower 1/3 of the body. Slightly below the middle of its length the anteromedial surface bears a nutrient opening (foramen nutricium) leading into a distally running nutrient canal (canalis nutricius). Above this foramen on the anterolateral surface of the body there is a rough surface called deltoid tuberosity (tuberositas deltoidea). On the posterior surface of the body a spiral groove lodging the radial nerve (sulcus nervi radialis) is located, it runs downwards and laterally.

The widened distal epiphysis is flattened from front to back and called the condyle (condulus humeri), which continuous medially and laterally with two rough projection called medial and lateral epicondyles (epicondylus medialis and lateralis), which are related to the apophysis of this bone. The medial epicondyle is larger and has a groove for the ulnar nerve (sulcus nervi ulnaris) located on its posterior surfaces. The groove and epicondyles are easily palpated under skin. An articular surface for uniting with the forearm's bones are situated on the condyle of the humerus. Medially is the pulley-shaped trochlea (trochlea humeri), above which is the coronary fossa (fossa coronoidea). Laterally of the trochlea is a small head of the humerus (capitulum humeri), above which a small radial fossa (fossa radialis) is located. On the posterior surface of the condyle there is a deep olecranon fossa (fossa olecrani).

The Ulna 

The ulna (ulna) (Figs. 26, 27) is a long tubular bone. It is medial bone of the forearm because when the limb is hanging freely and in supination (the palm turned forward) the ulna is located medially and the radius laterally.
It has a shaft (body), proximal and distal epiphyses.  
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The proximal epiphysis (the upper end of the ulna) is thick and continuous upwards with the olecranon (olecranon). On the anterior surface of the olecranon is the trochlear notch (incisura trochlearis), which is bounded below by the coronoid or crown-like process (processus coronoideus). On the lateral surface of the last there are the radial notch (incisura radialis) and the supinator crest (crista musculi supinatorius) which lies behind this notch.

The body (corpus ulnae) is trihedral. It has three margins: anterior (margo anterior), posterior (margo posterior) and interosseus (margo interosseus). The last one is sharp border and faces the radius. The body has three surfaces also: the anterior surface (facies anterior) is slightly concave; a nutrient foramen, which is continuous proximally with a nutrient canal, is located here. On the upper of the anterior surface is a rough surface called tuberosity of the ulna (tuberositas ulnae). The posterior and the medial surfaces (facies posterior and medialis) have no features.

On the distal epiphysis (lower end of the ulna) the rounded head (caput ulnae) is located, it carries on its circumference an articular surface (circumferentia articularis). The medial styloid process (processus styloideus ulnae) (it is apophysis) projects from the posteromedial surface of the head.

The Radius 

The radius (radius) (Figs. 28, 29) is a long tubular bone, located laterally and a little anteriorly to the ulna. It has a shaft (body), proximal and distal epiphyses. In contarast to the ulna the distal end of the radius is thicker than the proximal end.

The upper end of the radius (epiphysis proximalis) forms a rounded head (caput radius), which has a concave superior articular surface. One third or one half of the head circumference is also occupied by an articular surface (circumferentia articularis radii). Below the head is an evenly constricted area of the bone called the neck of the radius (collum radii). At the junction of the proximal end with the shaft there is rough surface of the tuberosity of the radius (tuberositas radii) facing medially.
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The body of the radius (corpus radii) is trihedral. It has three margins: the anterior one (margo anterior) and the posterior one (margo posterior) are rounded; the medial border (margo medialis) is sharp, faces the ulna and called interosseus border (margo interosseus). Three surfaces of the body of the radius are bounded by these borders, they are: the anterior, posterior and lateral surfaces (facies anterior, posterior, and lateralis). They have same features as surfaces of the ulna.

The distal end (epiphysis distalis) is thick and wide in frontal plane. Its lateral border is countinuous with the lateral styloid process (processus styloideus radii) which is easily felt through the skin. On the medial surface of the lower end is the ulnar notch (incisura ulnaris). The inferior surface of the distal epiphysis is concave and called the carpal articular surface (facies articularis carpalis).

The Bones of the Hand 

The skeleton of the hand is formed by three groups of the bones (ossa manus): the carpal bones (ossa carpi), the metacarpal bones (ossa metacarpi) and the bones of the fingers or phalanges of fingers of the hand (ossa digitorum manus or phalanges digitorum manus) (Figs. 30, 31). 
The Carpal Bones

The carpus is an aggregate of eight short, spongy bones, arranged in two rows of four bones each.

The proximal or first row, nearest to the forearm is made up of the following bones (named from the thumb): the scaphoid bone (os scaphoideum), the lunate bone  (os lunatum), the triquetral bone (os triquetrum), and the pisiform bone (os pisiforme). The last one is a sesamoid bone located in the tendon of the ulnar flexor muscle.

The distal or second row consists of the following bones (named from the thumb): the trapezium bone (os trapezium), the trapezoid bone (os trapezoideum), the capitate bone (os capitatum) and the hamate bone (os hamatum). The names of the bones reflect their shapes. Each bone carries articular surfaces for articulation with the neughbouring bones and tubercles for attachment of muscles and ligaments on the palmar surface of some of the carpal bones. The carpal groove (sulcus carpi) is formed on the palmar surface of the hand, it is bounded on the ulnar side-by the hamulus of the hamate bone and the pisiform bone, and on the radial side -  by the tubercles of the scaphoid and trapezium bones.
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The Metacarpal Bones

The metacarpus consists of five short tubular bones and are numbered in sequence, beginning with the thumb: first, second, third, forth and fifth.

The first one is the shortest but the strongest bone. The second bone is the longest, the next in length are the third, fourth and fifth bones.
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Each metacarpal bone has a proximal end called a base (basis ossis metacarpi), a shaft or body (corpus ossis metacarpi) and a distal end called a head (caput ossis metacarpi). The base of the first metacarpal bone has a saddle-shaped articular surface for articulation with the trapezium bone. The bases of the second to fifth metacarpals carry shallow articular surfaces for articulation with the carpal bones and articular surfaces for articulation with one another. The heads of the metacarpals carry convex surfaces for articulation with the proximal phalanges of the fingers. 

The Bones of the Fingers

The bones of the fingers called phalanges are short tubular bones. Each finger, with the exception of the thumb, is made up of three phalanges: proximal (phalanx proximalis), middle (phalanx media) and distal (phalanx distalis) or ungual phalanx. The thumb has only two phalanges: the proximal and distal ones. Each phalange has same three part as the metacarpal bones (named above). The small sesamoid bones are found constantly in the metacarpophalangeal and interphalangeal joints of the thumb and inconstatly in these joints of the other fingers.

THE SKELETON OF THE LOWER LIMB 

The bones of the lower limb (ossa membri inferioris) are divided into bones of the pelvic girdle (cingulum membri inferioris), including two hip bones, and the skeleton of the free lower limb (pars libera membri inferioris), including the femur in the thigh, the tibia and the fibula in the leg, and the bones of the foot (ossa pedis).

The Bones of the Pelvic Girdle 

Two hip bones, sacrum and coccyx which are joining with one another by means of different articulations form a strong ring of bones, the pelvis or pelvic girdle. 
The Hip Bone 

The hip bone (os coxae) (Figs. 32 – 35.) is formed by the three plane bones: the ileum, the ischium and the pubis, which fuse to form the single hip bone. In individuals under 16 years old these bones are separated one from another by the cartilages which in an adult undergo ossification, this process finishes to the 18 years of age. The hip bone possesses great strength necessary for bearing the weight of the whole trunk and head. On the lateral [image: image34.png]Tuberculum posterius
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surface of the hip bone there is the deep articular cavity, called acetabulum, which serves for the articulation with the free lower limb. It is formed by the fusion of the bodies of the three parts of the hip bone: the body of the ilium forms the superior part, the body of the ischium forms the posteroinferior part and the body of the pubis forms the anteroinferior part of the acetabulum. The acetabulum is bounded by a thick edge which is interrupted in the anteroinferior part by the acetabular notch (incisura acetabuli). Medially there is the smooth articular lunate surface (facies lunata), and in the centre or on the floor of the acetabulum the acetabular fossa (fossa acetabuli) is located. The ilium is above the acetabulum, the ischium is below and to the back of it, and the pubis below and to the front of the acetabulum.
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The Ilium 

The ilium bone (os ilium) (Figs. 32, 33) is the largest part of the hip bone, it consists of the lower thick end called the body (corpus ossis ilii) and the superior wide, flat, thin part of the bone called the wing of the ilium (ala ossis ilii). The arcuate line (linea arcuata) separates the body and the wing of the ilium on its medial surface. 

The upper part of the ala is wide, it ends with the thick border called the iliac crest (crista iliaca). It is S-shaped and terminates anteriorly with a projection called the anterior superior iliac spine  (spina iliaca anterior superior) and posteriorly with the posterior superior iliac spine (spina iliaca posterior superior).
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Below the anterior superior iliac spine the ala has the iliac notch which is bounded below by the anterior inferior iliac spine (spina iliaca anterior inferior). Below the posterior superior iliac spine the ala has the posterior superior iliac spine (spina iliaca posterior inferior) and below this spina the greater sciatic notch (incisura ischiadica major) is located. 

Along the iliac crest there are three rough lines or lips: The outer lip (labium externum), the inner lip (labium internum) and between them an intermediate line (linea intermedia), which are sites for attachment of the muscules. 

The lateral surface of the ala ilii is slightly rough and called the gluteal surface (facies glutea), it bears marks of the origin of three gluteal muscles, called the posterior, anterior and inferior gluteal lines (lineae glutea posterior, anterior and inferior).
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The medial surface of the ala ilii is smooth, slightly concave in the anterior part and is called the iliac fossa (fossa iliaca). The posterior part of the medial surface carries the auricular surface (facies auricularis), to the back and above this surface is the iliac tuberositas (tuberositas iliaca). The junction of the bodies of the ilium and pubis is visible on the medial surface of the hip bone below the anterior inferior iliac spine as eminence called iliopubic eminence (eminentia iliopubica).

The Ischium 

The ischium bone (os ischii, ischium) (Figs. 32 - 35) consists of two parts: a body (corpus ossis  ischii) which is continious downwards with a branch or ramus (ramus ossis ischii) which is curved at an angle. On the posterior border of the body is a projection called the ischial spine (spina ischiadiaca). Above it there is the greater sciatic notch, and below the spina the lesser sciatic notch (incisura ischiadiaca minor) is located.

The anterior border of the upper part of the ramus of the ischium bears the posterior obturator tubercule (tuberculum obturatorium posterius). On the inferior surface of the angled part of the ramus is the ischial tuberosity (tuber ischiadicum).

The Pubis 

The pubis bone (os pubis, pubis) (Figs. 32 - 35) is formed by means of three parts: a body  (corpus ossis pubis) and two rami: superior ramus (ramus superior ossis pubis) and inferior ramus (ramus inferior ossis pubis).  

The superior ramus is continuation of the body, along its edge the sharp pectineal line passes (pecten ossis pubis); the pubis tubercle (tuberculum pubicum) is on the anterior end of this line. The inferior edge of the superior ramus is sharp and called the obturator crest (crista obturatoria). On its anterior part it carries the anterior obturator tubercle (tuberculum obturatorium anterius). On the posterior end of the inferior margin of the superior ramus there is a wide obturator groove (sulcus obturatorius) lodging the obturator vessels and nerve.
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On the medial surface of the junction of the superior ramus with the inferior ramus is a rough symphyseal surface (facies symphysialis). The inferior ramus of the pubis has no features.
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The Pelvis as a whole 

Both hip bones unite with each other and with the sacrum to form a bony ring, the pelvis (pelvis), which connects the trunk with the free lower limbs and at the same time, encloses a cavity containing the viscera. The bony ring is divided into two parts: a wider upper part, the greater, false pelvis (pelvis major) and a narrower lower part, the lesser, true pelvis (pelvis minor) (Figs. 36 - 38). 

The greater pelvis is bounded only  laterally by ilia, which are rather widely spread out. It has no bony walls in front and the deficiency in its posterior boundary is filled by the lumbar vertebrae.

The superior boundary of the lesser pelvis, separating it from the greater pelvis is the terminal line (linea terminalis) formed by the promontorium, arcuate lines of the iliums the pectineal lines of the pubic bones, and the superior border of the pubic symphysis. The opening thus bounded is called the pelvic inlet (apertura pelvis superior). The cavity of the true pelvis (cavitas pelvis) is below the inlet. Anteriorly, the wall of the pelvic cavity, formed by the pubic bones and their articulation, is very short. Posteriorly the wall is long and is formed by the sacrum and coccyx. The lateral walls of the true pelvis are formed by the areas of the hip bones corresponding to the acetabuli and by the ischium bones together with the ligaments stretching to them from the sacrum. Below the pelvic cavity ends as the pelvic outlet (apertura pelvis inferior) bounded by the rami of the pubic and ischium bones, ischial tuberosity with the ligaments stretching from the sacrum to the ischium bones, and, finally, by the coccyx.
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The size and shape of the pelvis is determined by measurements. The following three transverse measurements are made in the greater pelvis(Fig. 38): 
1. The distance between the two superior anterior iliac spines, the interspinous diameter (distantia interspinosa), measuring 25-27cm.

2. The distance between the two cristae iliaca, the intercristal diameter (distantia  intercristalis), measuring 28-29cm.

3. The distance between the two greater trochanters, intertrochanteric diameter  (distantia intertrochanterica), measuring 30-32cm.

After that the external anteroposterior diameter is measured.

4. The distance from the symphysis to the depression between the last lumbar and first sacral vertebrae (20-21cm). To determine the true anteroposterior diameter of the pelvis (conjugata vera), 9.5-10cm are subtracted from the value of the external anteroposterior diameter. The result will be the obstetric conjugate diameter (conjugata vera s. gynecologica), which is usually 11cm.

Finally, the external oblique diameter is measured.

5. The distance between the antero- superior and postero-superior spinae of the iliac bones is called the lateral conjugate (conjugate externa) measures 14.5-15cm.
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6. To determine the transverse diameter of the pelvic inlet (13.5-15cm), the intercristal diameter (29cm) is divided by 2 or 14-15cm are subtracted from its value.

7. To measure the transverse diameter of the pelvic outlet (11cm), the compasses are set on the medial borders of the ischial tuberosities, and 1.0-1.5cm are added to the value obtained (9.5cm) for the thickness of the soft tissues.

8. To measure the anteroposterior diameter of the pelvic outlet (9-11cm), the compasses are set on the apex of the coccyx and the inferior border of the symphysis. From the value obtained (12.0-12.5cm), we subtract 1.5cm to compensate for the thickness of the sacrum and soft tissues.

The shape and size of the pelvis reflect its function.

The Skeleton of the Free Lower Limb

The Femur 

The femur or thigh bone (femur) (Fig. 39) is the longest and thickest long tubular bone. It has a diaphysis or body, proximal and distal epiphyses, metaphyses and apophyses.

The upper end or proximal epiphysis (epiphysis proximalis) carries an articular head (caput femoris) with the small rough depression called fossa of the head of the femur (fovea capitis femoris) where the ligament of the head is attached. The head is connected with the body of the bone by a neck (collum femoris), it is metaphysis. The neck is slightly flattened in the frontal plane, and meets the shaft of the femur at an angle of about 90 in females and at larger angle of about 130 in males. Two bony prominences called trochanters (they are apophyses) are at the juction with the shaft of the femur. The greater trochanter (trochanter major) projects upwards and backwards and occupies the lateral part of the proximal end of the bone. On its medial surface, facing the neck, is the trochanteric fossa (fossa trochanterica). The lesser trochanter (trochanter minor) is situated on the posteromedial surface of the proximal end of the femur. Both trochanters are joined on the anterior surface by the trochanteric line (linea intertrochanterica) which passes from the tip of the greater trochanter downwards and medially. On the posterior surface the trochanteric crest (crista intertrochanterica) runs in same direction and terminates at the lesser trochanter.

The shaft or body of the femur (corpus femoris) is slightly convex forward and has rounded shape which becomes trihedral towards to the distal end of the bony. Its anterior and lateral surfaces are smooth; the posterior surface carries a rough line (linea aspera) for attachment of the thigh muscles. This line consists of two lips: lateral lip (labium laterale) and medial lip (labium mediale). The lateral lip continues proximally with the gluteal tuberosity (tuberositas glutea), and the medial lip is continuous proximally with the spiral line (linea pectinea). In the lower third of the femur the medial and lateral lips deviate towards the condyles and continuous with the medial and leteral epicondayle’s lines (linea supracondylaris medialis and lateralis) which limit a triangular popliteal surface (facies poplitea). In the middle part of the shaft,to the side ofthe linea aspera is a nutrient foramen (foramen nutricium) which leads into a proximally running nutrient canal (canalis nutricius).

The lower end or distal epiphysis of the femur (epiphysis ditalis) is thick and wide, it forms two condyles, medial and lateral (condylus medialis and condylus lateralis). The medial condyle is larger than the lateral one. The lateral surface of the lateral condyle and the medial surface of the medial condyle carry the lateral and medial epicodyle (epicondylus lateralis and epicondylus medialis) (apophyses). Above medial epicondyle is small adductor eminence (tuberculum adductorium).

On the posterior and inferior surfaces between two condyles is a deep intercondylar fossa or notch (fossa intercondylaris), which is separated above from the popliteal surface by the intercondylar line (linea intercondylaris). Anteriorly the articular surfaces of the condyles blend with each other to  form a small concavity called patellar surface (facies patellaris) for articulation of the patella with the femur.
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The Patella

The patella or knee-cap (patella) (Fig. 40) is a largest sesamoid bone of the human skeleton, lodged in the tendon of the quadriceps femoris muscle and located on the anterior surface of the knee joint. It is triangular in shape, its superior wide end called the base (basis patellae) and a pointed inferior end called the apex (apex patellae).The anterior surface of the patella is rough and the posterior surface carries smooth articular surface (facies articularis) which contacts with the patellar surface of the femur.

The Tibia 

The tibia (tibia) (Figs. 41 - 44) is a long tubular bone, located on the medial side of the leg.

The proximal epiphysis of the tibia (epiphysis proximalis) is expanded and forms the medial  and the  lateral condyles (condylus medialis and lateralis).On the superior surface of this epiphysis two concave superior articular surfaces (facies articulares superiores) are located. They are separated from one another by an intercondylar eminence (eminentia intercondylaris), which consists of two intercondylar tubercles (tuberculum intercondylare mediale and laterale). In front and to the back of 

this eminence are the anterior and the posterior intercondylar areae (area intercondylaris anterior and posterior). The articular surfaces are surrounded by a thickened rim or infra-articular [image: image43.png]Basis ossis sacri
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margin of the tibia. The lateral surface of the lateral condyle carries a flat fibular articular surface (facies articularis fibularis).
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The body (shaft) of the tibia (corpus tibia) is trihedral. Three margins or borders are on it: 1.The anterior margin (margo anterior) is tapered like a ridge and in the upper part of the bone is continuous with the tuberosity of the tibia (tuberositas tibiae). 2.The interosseus margin (margo interosseus) is sharp and faces the fibula. 3.The medial margin (margo medialis) is rounded. Between the three borders are the following three surfaces: 1.The posterior surface (facies posterior) is flat and bears the soleal line (linea musculi solei) running from the lateral condyle downwards and medially. Below this line is the nutrient foramen (foramen nutricium) leading into the distally stretching nutrient canal (canalis nutricius). 2.The medial surface (facies medialis) is slightly convex. The lateral surface (facies lateralis) is slightly concave. 3.The anterior margin and the medial surface of the tibia may be easy palpated through the skin of the leg. 
The lower distal epiphysis of the tibia (epiphysis distalis) is quadrangular. On its lateral surface is the fibular notch (incisura fibularis). On the medial side is the strong process called medial maleolus (malleolus medialis). Behind the malleolus is a flat bony groove for the tibialis posterior muscle (sulcus malleolaris). The medial malleolus is easily felt through the skin. The lateral surface of the the malleolus is occupied by the articular facet (facies articularis malleoli medialis) which continuous to the inferior surface of the bone with the concave inferior articular surface (facies articularis inferior).

The Fibula 

The fibula (fibula) (Figs. 41 -44) is a long and thin tubular bone with thickened ends, located on the lateral side of the leg.

The upper proximal epiphysis forms the head (caput fibulae) with a hollow rounded articular facet (facies articularis capitis fibulae). The upper end of the head tapers and forms the apex of the head (apex capitis fibulae).

The body (shaft) (corpus fibulae) is trihedral, prismatic in shape, twisted about the longitudinal axis and curved to the back. The three surfaces of the bone, the lateral (facies lateralis), medial (facies medialis) and posterior (facies posterior) are slightly concave. The posterior surface carries a nutrient foramen (foramen nutricium) leading into a distally running nutrient canal (canalis nutricius).

The three margins or crests are located between them: the anterior margin (margo anterior) is sharpest, the medial or interosseus margin (margo interosseus) is on the anterior surface of the bone and the posterior border (margo posterior). 

The lower distal fibular epiphysis (epiphysis distalis) forms the lateral malleolus (malleolus lateralis), which is easily felt throuth the skin. On its medial surface is an articular facet of the lateral malleolus (facies articularis malleoli lateralis).

The Bones of the Foot 
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The tarsus, metatarsus and the bones of the toes are distinguished in the foot.

The Tarsal Bones

The tarsal bones (ossa tarsi) are seven short spongy bones which are arranged in proximal and distal rows (Figs. 45 - 48). 
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The proximal or posterior row is formed of two comperatively large bones: the ankle bone and the heel bone.

The ankle bone (os talus) consist of a body (corpus tali), a neck (collum tali) extends forward and the convex head (caput tali) located on the anterior end of the neck. The body of the talus has a trochlea (trochlea tali) on its superior surface, which articulates with the leg bones.

The heel bone or calcaneus (calcaneus) is below and to the back of the talus. Its rough posteroinferior part is called the posterior surface of the calcaneum (tuber calcanei). The calcaneum gives off a medial process called the sustentaculum tali, so called because it supports the head of the talus.

The distal or anterior row consists of the navicular and three cuneiform bones (medial part) and cuboid bone is single bone of the lateral part of this row.

The navicular bone (os naviculare) is located between the head of the talus and three cuneiform bones.

Three cuneiform bones (ossa cuneiformia) are wedge-shaped. They are designated os cuneiforme mediale, intermedium and laterale, named from the medial border of the foot. The medial one is the largest and the intermediate bone is the smallest.

The cuboid bone (os cuboideum) is on the lateral border of the foot between the calcaneus and the bases of the IV and V metatarsal bones.
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The Metatarsal Bones

Five metatarsal bones (metatarsus, ossa metatarsalia) related to the short tubular bones and like the carpals of the hand (Figs. 45, 46).

They have a proximal end or base (basis ossis metatarsi), a middle part or body (corpus ossis metatarsi) and a distal end or head (caput ossis metatarsi). The metatarsal bones are numbered from the medial border of the foot. The first metatarsal bone is the shortest and thickest and the second one is the longest. 

Their heads articulate with the proximal phalanges of the toes, and their bases articulate with the tarsal bones.

The Bones of the Toes

The bones of the toes, the phalanges (ossa digitorum, phalanges) are short tubular bones more shorter than the phalanges of the fingers. The toes consist of three phalanges (phalanx proximalis, media and distal), with exception of the great toe which has two ones (proximal and distalis). The distal phalanges or ungual phalanges have a raised bony mass on their distal ends (tuberositas phalangis distalis). The phalanges of the toes have three parts similar to the short tubular bones of the foot and hand. The sesamoid bones of the foot are located always in the metatarsophalangeal and interphalangeal joints of the great toe and sometimes in the metatarsophalangeal joints of another toes.
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THE SKULL
Introduction
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The vertebrate skull is the most modified part of the axial skeleton. Whatever truth may reside in the hypothesis that it is partly derived from metameric elements such as modified vertebrae, palaeontology and comparative anatomy clearly indicate that from earliest times it has been a skeletal complex adapted to support the brain and organs of special sense and to secure food. Siting of special receptors, tactile, chemical and visual, and a feeding orifice at the leading end of an elongate creature, such as a vertebrate, has advantages so obvious as to be overlooked. This concentration of functions is linked with elaboration of the fore end of the nervous system into a brain, whose size and dominance have inceased throughout vertebrate evolution. The very size of the human brain emphasizes the skull's cerebral function, over-shadowing others.
The Skull is divided into two parts: the cerebral cranium and the visceral cranium(Fig. 49).  The human cerebral cranium (neurocranium) consists of the unpaired occipital, sphenoid, frontal, ethmoid bones and the paired temporal and parietal bones. The visceral cranium (viscerocranium) is formed by the paired maxilla, palatine, zygomatic, nasal, inferior turbinate and lacrimal bones and the unpaired vomer, mandible and hyoid bones. Roof and sides of the neurocranium are developed in mesenchymal sheets, or membranes, in or subjacent to dermis, hence the terms 'membrane' or 'dermal' bone, the latter perhaps being more informative. Dermal parts of the cranial box are currently considered at least as primitive in origin as its chondrocranial base. In jaws, events appear more certain: primary cartilaginous elements, derived from the branchial apparatus, have been replaced by dermal bone.
The Occipital Bone
The occipital bone (os occipitale), forming much of the cranium's back and base, is trapezoid and internally concave (Figs. 50, 51). It encloses 'basally' the foramen magnum; the expanded plate posterosuperior to this is the part squama (squamous), the massive quadrilateral part anterior to it being the basilar part or basi-occipital' (pars basilaris), on each side of the foramen is a lateral part or exoccipital (pars lateralis).
The squama is convex externally and concave internally. The external surface (facies externa) presents, midway between summit and foramen magnum, the external occipital protuberance (protuberantia occipitalis externa): On each side two curved lines extend laterally from this; the upper, faintly marked and often almost imperceptible, is the highest nuchal line (linea nuchalis suprema) to which the epicranial с aponeurosis is attached; the lower is the superior nuchal line (linea nuchalis superior). The surface above the highest nuchal [image: image53.png]Facies aticularis clavicularis  Processus coracoideus
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lines is smooth and covered by the occipital part of occipitofrontalis; below this it is rough and irregular for attachment of muscles. From the external occipital protuberance the median external occipital crest (crista occipitalis externa) often faint, descends to the foramen magnum and is an attachment of the ligamentum nuchae; on each side an inferior nuchal line (linea nuchalis inferior) spreads laterally from the crest's midpoint. The posterior atlanto-occipital membrane is attached posterolaterally just outside the foramen magnum's margin.
The squama's internal surface (facies interna) is divided into four deep fossae by an irregular internal occipital protuberance (protuberantia occipitalis interna) and by ridged sagittal and horizontal extensions from it. The two superior fossae are triangular and adapted to the cerebral occipital poles (fossae cerebrales), the inferior are quadrilateral and shaped to accommodate the cerebellar hemispheres (fossae cerebellares). A wide groove, with raised banks, ascends from the protuberance to the squama's superior angle — the superior sagittal sulcus (sulcus sinus sagittalis superioris). The posterior part of the falx [image: image54.png]Facies articularis sternalis
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cerebri is attached to its margins. A prominent internal occipital crest (crista occipitalis interna) descends from the protuberance, for attachment of the falx cerebelli, and bifurcates near the foramen magnum; the occipital sinus, sometimes double, lies in this attachment. At the crest's lower end a small vermian fossa may exist, occupied by part of the inferior cerebellar vermis. On each side a wide sulcus for the transverse sinus (sulcus sinus transversi) extends laterally from the   protuberance; to the margins of these sulci the tentorium cerebelli is attached. The right sulcus is usually larger, passing into the sulcus for the superior sagittal sinus, but the left may be larger or both almost equal in size. The position of this confluence of sinuses of the dura matter of the brain is indicated by a depression on one side of the protuberance.
The superior angle at the squama's summit meets the occipital angles of the parietal bones, the position of the fetal posterior fontanelle. The lateral angles of the squama, marked internally by ends of the transverse sulci, project between parietal and temporal bones. The lambdoid borders (margo lambdoideus) extend from superior to lateral angles, serrated for articulation with the occipital borders of the parietals at the lambdoid suture (sutura lambdoidea). The mastoid borders (margo mastoideus) extend from lateral angles to jugular processes, articulating with the mastoid parts of temporal bone.
The occipital's basilar part extends anterosuperiorly from the foramen magnum, fusing with the sphenoid in adults. In young skulls a rough and uneven surface is joined to the body of the sphenoid by a growth cartilage. By the twenty-fifth year this plate has ossified and occipital and sphenoid bones are fused.
The inferior surface of the basi-occipital, about I cm anterior to foramen magnum, bears a small pharyngeal tubercle (tuberculum pharyngeum) for attachment of the fibrous pharyngeal raphe. Longus capitis is attached anterolateral to the tubercle and rectus capitis anterior to a small depression immediately anterior to the occipital condyle which, on occasion, may be replaced by a small precondylar tubercle, of low incidence, but relatively frequent in Mexican and Burmese crania. To the anterior margin of the foramen the anterior atlanto-occipital membrane is attached.
The superior basi-occipital surface is a broad groove, part of the clivus (clivus), which ascends anteriorly from foramen magnum; above it are the medulla oblongata and lower pons. Near the foramen the membrana tectoria and axial apical ligament arc attached to the clivus. On its lateral margins are sulci of the inferior petrosal sinuses (salci sinus petrosi inferiores), below which the  ' lateral margins articulate with petrous temporal bones.
The lateral (condylar) parts of the occipital bone flank the foramen magnum; on their inferior surfaces are occipital condyles (condylus occipitalis) for articulation with superior atlantal facets. They are oval or reniform, their long axes converging anteromedially. Their anterior ends invade the basi-occipital, level with the foramen's centre. The articular surfaces, wholly convex, face inferolaterally; they are occasionally constricted and a condyle may be in two parts. Medial to each facet a tubercle gives attachment to an alar ligament. Anteriorly above each condyle is a hypoglossal canal (canalis nervi hypoglossi), which starts internally a little above the anterolateral part of the foramen magnum and continues anterolaterally. It may be partly or wholly divided by a spicule of bone and transmits the hypoglossal nerve and a meningeal branch of the ascending pharyngeal artery. A condylar fossa (fossa condylaris), behind each condyle, fits the posterior margin of the superior atlantal facet in full extension; its floor is sometimes perforated by a condylar canal for a sigmoid emissary vein. The jugular process (processus jugularis), jutting laterally from the posterior half of each condyle, is a quadrilateral plate, indented in front by a jugular notch (incissura jugularis), the posterior part of the jugular foramen. This notch is sometimes partly divided by a small intrajugular process (processus intrajugularis), projecting anterolaterally. The jugular process' inferior surface is roughened by attachment of rectus capitis lateralis; a process (processus paramastoideus) sometimes projects down and may even articulate with the atlantal transverse process. Laterally the jugular process has a rough quadrilateral or triangular area joined to the jugular surface of the temporal bone by a growth plate of cartilage, which begins to ossify at about 25 years.
On the superior condylar surface an oval jugular tubercle (tuberculum jugulare)  overlies the hypoglossal canal, its posterior part often bearing a shal-low furrow for the glossopharyngeal, vagus and accessory nerves. On the jugular process superior surface a deep groove, curving anteromedially around a hook-shaped process, ends at the jugular notch; it contains the end of the sigmoid sinus. Near the groove's medial end the condylar canal opens into the posterior cranial fossa.
Structure. The occipital, in common with many parts of other cranial bones, consists of two compact lamellae, outer and inner plates, enclosing trabecular bone or diploe; the bone is thick at ridges, protuberances and condyles, and in the anterior basi-occipital; in lower parts of cerebellar fossae, however, it is thin, semitransparent and devoid of diploe. As noted, the intertrabecular spaces (cancelli) of the diploe are occupied by haemopoietic red bone marrow, the latter being drained by radicles of the wide diploic veins, of which the occipital diploic vein is usually the largest.
The Parietal Bones
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Parietal bone (os parietale) is paired bone which form most of the cranial roof and sides. Irregularly quadrilateral, each  has two surfaces, four borders and four angles (Figs. 52, 53). 

The external surface (facies externa) is convex and smooth, with a central parietal tuber (tuber parietale). Curved superior and inferior temporal lines (linea temporalis superior and inferior) cross it, forming posterosuperior arches; to the superior arch is attached the temporal fascia; the inferior indicates the upper limit of attachment of the temporalis. Above these lines is the epicranial aponeurosis (galea aponeurotica), below them part of the temporal fossa. Posteriorly, close to the sagittal (superior) border, a parietal foramen (foramen parietale) transmits a vein from the superior sagittal  sinus and sometimes a branch of occipital artery; the foramen is sometimes absent.
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The concave internal surface (facies interna) is marked by cerebral gyri and grooves for the  middle meningeal vessels which ascend, inclining backwards, from the sphenoidal (antero-inferior) angle (angulus sphenoidalis) and posterior half or more of its inferior border. The dentated sagittal border (margo saggitalis), longest and thickest, articulates with the opposite parietal at the sagittal suture. Along the sagittal border is a groove for the superior sagittal sinus (sulcus sinus sagittalis superioris), completed by the opposite parietal; the falx cerebri is attached to its edges. Granular foveolae (foveolae granulares) for arachnoid granulations flank the sagittal sulcus, most pronounced in old age.
In the squamosal (inferior) border (margo squamosus) the anterior part is short, thin and truncated, bevelled externally and overlapped by the greater sphenoid wing; the middle is arched, bevelled externally and overlapped by temporal squama; the posterior part is short, thick and serrated for articulation with the mastoid bone. The frontal border (margo frontalis) is deeply serrated, bevelled externally above, internally below, and articulates with the frontal bone to form half the coronal suture. The occipital border (margo occipitalis), deeply dentated, articulates with the occipital, forming half the lambdoid suture.
The frontal (anterosuperior) angle (angulus frontalis), almost 90°, is at the bregma (meeting of the sagittal and coronal sutures). The sphenoidal (anteroinferior) angle (angulus sphenoidalis) is between the frontal bone and greater sphenoid wing, its internal surface marked by a deep groove, sometimes a canal, for the frontal branches of the middle meningeal vessels. The frontal sometimes meets the temporal squama, the parietal then failing to reach the greater wing. Where these four bones meet is the pterion. The rounded occipital (postero-superior) angle (angulus occipitalis) is at the lambda, the meeting of sagittal and lambdoid sutures. The blunt mastoid (postero-inferior) angle (angulus masatoideus) articulates with the occipital and mastoid temporal bones. Internally it bears a broad, shallow groove for the junction of transverse and sigmoid sinuses (sulcus sinus sigmoidei).
The Frontal Bone
The frontal bone (os frontale) is like half a shallow, irregular cap forming the forehead (sinciput or frons); on each side a horizontal orbital part roofs most of an orbital cavity (Figs. 54 - 56). 

The external surface (facies externa) has a rounded frontal tuber (tuber frontale) about 3cm above midpoint of each supra-orbital margin. These tubera vary, but are especially prominent in young skulls and more so in adult females than [image: image57.png]Olecranon
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males. Below them, separated by a shallow groove, are two curved superciliary arches (arcus superciliaris), medially prominent and joined by a smooth median elevated glabella; they are more prominent in males, depending partly on size of frontal sinuses; but  prominence is occasionally associated with small sinuses. Inferior to the arches are curved supra-orbital margins (margo supraorbitalis) of the orbital openings, their lateral two-thirds sharp, the medial third rounded, and at each junction is a supra-orbital notch or foramen (incisura supraorbitalis, foramen supraorbitale) containing supra-orbital vessels and nerve. Medial to it a small frontal notch or foramen (incisura frontalis, foramen frontale) occurs in 50% of skulls.

The supraorbital margin ends laterally in a zygomatic process (processus zygomaticus), strong, prominent and meeting the zygomatic bone. From this a line curves posterosuperiorly, dividing into superior and inferior temporal lines (linea temporalis), continued on the temporal squama.
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The region between supraorbital margins is the nasal part (pars nasalis). Inferiorly a  serrated nasal notch articulates with the nasal bones and, laterally, with the maxillary frontal processes and lacrimal bones. From the centre of the notch posteriorly the bone projects antero-inferiorly behind nasal bones and maxillary frontal processes, supporting the nasal bridge. The region ends in a sharp nasal spine (spina nasalis), on each side of which a small grooved-surface partly roofs the ipsilateral nasal cavity. The nasal spine also contributes slightly to the nasal septum; in front it articulates with the crest of the nasal bones and behind with the perpendicular ethmoidal plate.
The temporal surface (facies temporalis), postero-inferior to temporal lines, forms the anterior part of the temporal fossa and an attachment of temporalis. The internal surface (facies interna) is concave. Its upper, median part has a vertical sulcus for the sagittal sinus (sulcus sinus sagittalis [image: image59.png]Fovea articularis
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superioris), the edges of which unite below as the frontal crest (crista frontalis); the sulcus contains the superior sagittal sinus (anterior part); to its margins and frontal crest part of falx cerebri is attached. The crest ends in a small notch, completed to form a “blind” opening (foramen caecum) by the ethmoid bone. The internal surface shows impressions of cerebral gyri and small furrows for meningeal vessels. Several granular foveolae usually exist near the sagittal sulcus, for arachnoid granulations.
The parietal (posterior) margin (margo parietalis) is thick, deeply serrated, bevelled internally above and externally below; inferiorly it becomes a rough, triangular surface for the greater sphenoid wing.
Orbital parts of the frontal bone (pars orbitalis) are two thin, curved, triangular laminae, largely forming the orbital roofs and separated by a wide ethmoidal notch (incisura ethmoidalis). 

The orbital surface of each plate is smooth and concave, with a shallow anterolateral fossa for the lacrimal gland (fossa glandulae lacrimalis). Below and behind the medial end of the supra-orbital margin, midway between supra-orbital notch and frontolacrimal suture, is the trochlear fovea and
spine (fovea and spina trochlearis) for attachment of a fibrocartilaginous trochlea for the superior oblique muscle. The convex cerebral surface is marked by frontal gyri of and faint grooves for meningeal vessels.
The quadrilateral ethmoidal notch is occupied by the ethmoid's cribriform plate. Inferior to its lateral margins parts of several ethmoidal air cells are visible, completed when the ethmoid is in position. Two transverse grooves across each margin are converted into anterior and posterior ethmoidal canals by the ethmoid; these open on the medial orbital wall, transmitting anterior and posterior ethmoidal nerves and vessels.
Openings of frontal sinuses (aperturae sinus frontales) are anterior to the ethmoidal notch, lateral to the nasal spine. These two irregular cavities ascend posterolaterally for a variable distance between the frontal laminae, separated by a thin septum (septum sinuum frontalium), usually deflected from the median plane; the sinuses are hence rarely symmetrical. Rudimentary at birth, usually well-developed by the seventh or eighth year, they reach full size after puberty, being most variable in size and larger in males. Each communicates with the middle meatus in the ipsilateral nasal cavity by a frontonasal canal. Degree of development is linked to prominence of superciliary arches, which are a response to masticatory stresses. The sinuses show a primary expansion with eruption of the first deciduous molars and again when permanent molars begin to appear in the sixth year. With advancing age osseous absorption may lead to further enlargement.
Posterior borders of orbital plates are thin and serrated to articulate with lesser sphenoid wings; their lateral parts usually appear in the middle cranial fossa between greater and lesser wings.
Structure. The frontal bone is thick and has trabecular tissue between two compact laminae, trabeculae being absent near frontal sinuses. The orbital plates, entirely of compact bone, are thin and even translucent posteriorly, and may be partly absorbed in old age.  Owing to the presence of the frontal sinuses, filled with the inspirited air, the frontal bone is related to the pneumatic bones of the skull.

The Sphenoid Bone
[image: image60.png]Caput radii

Circumferentia articularis

Collum radii
Tuberositas radii

Corpus radii
Facies lateralis
Facies posterior
Margo posterior

Tuberculum dorsale

Processus styloideus radii

Fig. 29. Right radius, dorsal aspect



The sphenoid bone (os sphenoidale) is in the base of the skull, 'wedged' (as its name implies) between the frontal and temporal and occipital bones. It has a central body, paired greater and lesser wings spreading laterally from it and two pterygoid processes, descending from junctions of the body and greater wings (Figs. 57 - 60). 

The body (corpus) is cuboidal; it contains two large air sinuses, separated by a septum. The cerebral or superior surface articulates in front with the ethmoidal cribriform plates; anteriorly it is the smooth jugum sphenoidale, related to gyri recti and olfactory tracts. The jugum is bounded behind by the anterior border of the groove for the crossing of the optic nerves (sulcus chiasmatis), leading laterally to the optic canals (canalis opticus). Posterior to this is the tuberculum sellae, behind which the deeply  concave Turkish saddle (sella turcica) contains the hypophysis cerebri in the hypophysial fossa (fossa hypophysialis). The sella's anterior edge is completed laterally by two middle clinoid processes (processus clinoideus medius), posteriorly by a square back of the saddle dorsum sellae, the superior angles [image: image61.png]Ulna
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of which bear variable posterior clinoid processes (processus clinoideus posterior), for attachment of tentorium cerebelli. On each side, below the  dorsum sellae, a small petrosal process articulates with the apex of the petrous temporal bone. Posterior to the dorsum sellae the sphenoid body slopes' directly into basi-occipital bone in adults, together forming the clivus. The latter's sphenoidal part lies beneath the upper pons.
The body's lateral surfaces are united both with the greater wings and the medial pterygoid plates. Above the root of each wing a broad carotid sulcus' (sulcus caroticus), curved like a tilde or  'swung dash', it accommodates the internal carotid artery and cavernous sinus and a series of closely related nerves. It is deepest posteriorly, overhung medially by the petrosal process and has a sharp lateral margin, the lingula sphenoidalis, which continues back over the pos​terior opening of the pterygoid canal.

On the anterior surface a median triangular, structurally bilaminar sphenoidal crest (crista sphenoidalis) forms a small part of the nasal septum; its anterior border joins the ethmoid's perpendicular plate; on each side of it opens a sphenoidal sinus (sinus sphenoidalis). The sphenoidal sinuses, two large, irregular cavities in the body, are separated by a usually asymmetrical septum (septum sinuum sphenoidalium). Varying in form and size, each sinus is partially divided by bony laminae. In the articulated state they are closed antero-inferiorly by the [image: image62.png]Radius Ulna
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sphenoidal conchae, leaving openings by which each communicates with its spheno-ethmoidal recess. Each half anterior surface of the body consists of: a) a superolateral depressed area joined to the ethmoid labyrinth, completing the posterior ethmoidal sinuses; its lateral margin articulates with the ethmoid's orbital plate above and palatine's orbital process below; b) an inferomedial, smooth, triangular area, forming the posterior nasal roof; near its superior angle is the orifice of a sphenoidal sinus (apertura sinus sphenoidalis). 
The body's inferior surface bears a median triangular sphenoidal rostrum (rostrum sphenoidale), embraced above by the diverging lower margins of the crest, its narrow ventral end fitting into a fissure between the anterior parts of the vomerine alae. Posterior ends of the sphenoidal conchae flank the rostrum, articulating with vomerine alae. On each side of the posterior part of the rostrum, behind the sphenoidal concha's apex (vide infra), a thin vaginal process (processus vaginalis) projects medially from the base of the medial pterygoid plate.
The greater wings (alae majores), strong processes, curve broadly superolaterally from the body. Posteriorly each is triangular, fitting the angle between petrous and squamous parts [image: image63.png]Labium externum
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of the temporal bone at a sphenosquamosal suture. The cerebral surface (facies cerebralis) is an anterior part of the middle cranial fossa. Deeply concave, its undulating surface is adapted to the anterior gyri of the temporal lobe. Anteromedial is the round opening (foramen rotundum) for the maxillary nerve, posterolateral to this the oval opening (foramen ovale) for the mandibular nerve, accessory meningeal artery and sometimes the lesser petrosal nerve, which may have a special canaliculus innominatus medial to the foramen spinosum. A small emissary sphenoidal foramen (foramen venosum) exists on one or both sides in 40% of skulls; it opens below, lateral to the scaphoid fossa, and transmits a small vein from the cavernous sinus. Anteromedial to the sphenoidal spine the spine opening (foramen spinosum) transmits the middle meningeal artery and meningeal branch of the mandibular nerve.
The lateral surface is vertically convex and divided by a transverse infratemporal crest (crista infratemporalis) into temporal (upper) and infratemporal (lower) surfaces; to the upper surface the temporalis is attached; the lower is directed downwards and, with the infratemporal crest, it is the attachment of upper fibres of the lateral pterygoid. It presents the foramen ovale and foramen spinosum and posteriorly the spine of the sphenoid (spina ossis sphenoidalis) — a small, sometimes pointed process, projecting downwards; its medial side shows a faint antero-inferior groove for the chorda tympani and also appears in the lateral wall of the sulcus for the auditory tube. To its tip is attached the sphenomandibular ligament. Medial to the anterior end of the infratemporal crest a triangular process is part of the lateral pterygoid's attachment; a ridge, descending medially from this to the front of the lateral pterygoid plate, is a posterior boundary of the pterygomaxillary fissure.
The quadrilateral orbital surface (facies orbitalis) faces anteromedially as a posterior part of the lateral orbital wall. Its serrated upper edge articulates with the frontal's orbital plate, its serrated lateral margin with the zygomatic bone. Its smooth inferior border is the posterolateral edge of the inferior orbital fissure. Its sharp medial margin is the inferolateral edge of the superior orbital fissure; on it a small tubercle affords partial attachment of the common annular ocular tendon. Below the superior fissure's medial end a grooved area forms the posterior wall of the pterygopalatine fossa, pierced by the foramen rotundum. 
The irregular margin of the greater wing, from sphenoid body to spine, is in its medial half an anterior limit of the foramen lacerum and displays the posterior aperture of the pterygoid canal. Its lateral half articulates with the petrous temporal bone at a sphenopetrosal synchrondrosis. Inferior to this the groove for the auditory tube (sulcus tubae) contains the cartilaginous auditory tube. Anterior to the sphenoidal spine the concave squamosal margin is serrated (bevelled internally below, externally above) for articulation with the temporal squama. The tip of the greater wing, bevelled internally, articulates with the parietal's sphenoidal angle at the pterion.
The lesser wings' (alae minores) are triangular, pointed plates protruding laterally from the anterosuperior regions of the body. The superior surface of each is smooth and related to the cerebral frontal lobe. The inferior surface is a posterior part of the orbital roof and upper boundary of the superior orbital fissure; it overhangs the middle cranial fossa. 
The superior orbital fissure (fissura orbitalis superior), triangular and connecting the cranial cavity and orbit, is bounded medially by sphenoid body, above by the lesser wing, below by the medial margin of the orbital surface of the greater wing; it is completed laterally, between greater and lesser wings, by the frontal bone.
The pterygoid processes (processus pterygoideus) descend perpendicularly from the junctions of greater wings and body. Each consists of a medial and lateral plate (lamina medialis and lateralis), their upper parts fused anteriorly. They are separated below by the angular pterygoid fissure (incisura pterygoidea), whose margins articulate with the palatine's pyramidal process. They diverge behind and the cuneiform pterygoid fossa (fossa pterygoidea) between them contains the medial pterygoid and tensor veli palatini. Above is the small, oval, shallow scaphoid fossa (fossa scaphoidea), formed by division of the upper posterior border of the medial plate; to it part of the tensor veli palatini is attached. The anterior surface of the root of the pterygoid process is broad and triangular and is the pterygopalatine fossa's posterior wall, pierced by the anterior orifice of the pterygoid canal (canalis pterygoideus).
The lateral pterygoid plate is broad, thin and everted, its lateral surface part of the medial wall of the infratemporal fossa and an attachment of lower part of the lateral pterygoid; its medial surface is the pterygoid fossa's lateral wall and to it most of the medial pterygoid is attached. The upper part of its anterior border is a posterior boundary of the pterygomaxillary fissure; the lower part articulates with the palatine bone. Its posterior border is free.
The medial pterygoid plate is narrower and longer; its lower end curves into the lateral, unciform pterygoid hamulus (hamulus pterygoideus), which deflects the tendon of the tensor veli palatini; the pterygomandibular raphe is attached to it. The lateral surface is the pterygoid fossa's medial wall; the tensor veli palatini adjoins it; the medial surface is a lateral boundary of the posterior nasal aperture. The medial plate is prolonged above on the sphenoid body's inferior aspect as the thin vaginal process, articulating anteriorly with the palatine's-sphenoidal process and medially with the vomerine ala. Inferiorly it has a furrow (sulcus palatovaginalis), anteriorly made into a canal by the palatine sphenoidal process; this palatovaginal canal transmits pharyngeal branches of the maxillary' artery and pterygopalatine ganglion.
The sphenoidal conchae are two thin, curved platelets, attached antero-inferiorly to the sphenoid body; the superior concave surface of each is the anterior wall and partly floor of a sphenoidal sinus.
The sphenoidal sinus before birth is an extension of the nasal cavity into the sphenoidal concha. In the second or third year it spreads into the presphenoid and later invades the postsphenoid, reaching full size in adolescence. As age advances it often enlarges further by absorption of its walls. Therefore the sphenoid bone is the pneumatic bone of the skull too.

The Temporal Bones

The temporal bones (ossa temporales) in the sides and base of the skull are developmentally divisible into squamous, petrous (petromastoid), tympanic parts (Figs. 61 - 64). These morphologically distinct elements have fused during the evolution of higher vertebrates. The squamous part is a dermal [image: image64.png]Fossa 1liaca
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bone evolved to help enclosure of brain. The petrous part is preformed in cartilage; it preserves precise orientation of the membranous labyrinth. The tympanic part, formed in mesenchyme, is homologous with the os angulare, part of the composite lower jaw of many reptiles and osseous fishes, integrated into the skull and adapted to form part of the tympanic cavity and external acoustic meatus and to support the tympanic membrane, all concerned in sound transmission. The styloid process is the dorsal element of the hyoid. Three parts of the temporal bone are situated around the external acoustic meatus (meatus acusticus externus), which opens externally with the external acoustic opening (porus acusticus externus). 

The squamous part or squama (pars squamosa), anterosuperior in the bone, is thin and partly translucent. Its temporal surface is smooth, slightly convex, and part of the temporal fossa for attachment of temporalis; above the external acoustic meatus it is grooved vertically by the middle temporal artery. The supramastoid crest (crista supramastoidea) curves back and up across its posterior part; it is an attachment of temporal fascia and muscle. Junction between squamous and mastoid parts is about 1.5cm below this crest; traces of the squamo-mastoid suture may persist. Between the anterior end of the crest and posterosuperior quadrant of the external acoustic meatus is the suprameatal triangle, a depression marking the mastoid antrum, medial to it at a depth of about 1.25cm; in it anteriorly is usually a small suprameatal spine (spina suprameatica).
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The temporal's zygomatic process (processus zygomaticus), part of the zygoma, juts forwards from the squama's lower region. The inferior surface is bounded by anterior and posterior roots, converging into the anterior part of the process. At the junction of the roots the articular tubercle of the zygomatic root (tuberculum articulare) gives attachment to the lateral temporomandibular ligament. Anterior to the articular tubercle a small triangular area is part of the roof of the infratem-poral fossa.
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The mandibular fossa (fossa mandibularis), limited in front by the articular tubercle, has an anterior articular area, formed by temporal squama, and a posterior non-articular area, formed by the tympanic element. The articular surface, smooth, oval and deeply hollow, articulates with the temporomandibular disc; the non-articular area sometimes contains part of the parotid gland. Between the medial part of the articular fossa and the tympanic plate is the squamotympanic fissure (fissure typanosquamosa), into which the anterolateral edge of tegmen tympani turns down; the petrotympanic fissure (fissura petrotympanica) is between this plate and the tympanic part; it leads into the tympanic cavity and contains an anterior malleolar ligament and anterior tympanic branch of the maxillary artery. At the fissure's medial end is the anterior opening of the anterior canaliculus for the chorda tympani (canaliculus chordae tympani). Another fissure is between plate of the petrous part and the squamous part, it is called the petrosquamous fissure (fissura petrosquamosa). 


The squama's cerebral surface is concave; its depressions correspond to convolutions of the temporal lobe, its grooves to middle meningeal vessels; its lower border is fused to the anterior petrous surface, but traces of a petrosquamosal suture often appear in adult bones. 

The petrous (petromastoid) part (pars petrosa) of the temporal bone, morphologically one element is conveniently described in mastoid and petrous parts.
The mastoid part, posterior region of the temporal bone, has an outer surface roughened by attachments of occipital belly of occipitofrontalis and auricularis posterior. Frequently near its posterior border is a mastoid foramen (foramen mastoideum), traversed by a vein from sigmoid sinus and a small dural ramus of the occipital artery. The mastoid part projects down as the conical mastoid process (processus mastoideus), larger in adult males. To its lateral surface stemocleidomastoid, splenius capitis and longissimus capitis are attached and, medially, in a deep mastoid notch (incisura mastoidea), the posterior belly of digastric. Medial to this a shallow occipital groove (sulcus arteriae occipitalis) contains the occipital artery. The internal mastoid surface bears a deep, curved sigmoid sulcus (sulcus sinus sigmoidei) for the venous sinus and posteriorly the mastoid foramen. The sulcus is separated from innermost mastoid air cells merely by a thin lamina of bone. Mastoid air cells appears in the posterior wall of the tympanic cavity.
The petrous part of the temporal bone has a base, apex, three surfaces and margins. The acoustic labyrinth is within it.
The base (basis partis petrosae), an artificial concept, faces posterolaterally and corresponds to the suture between petrous and squamous elements. The apex (apex partis petrosae), blunt and irregular, faces anteromedially, is angled between the posterior border of the greater wing and the basi-occipital bone; it contains the carotid canal's anterior orifice (apertura interna canalis carotici) and limits posterolaterally the foramen lacerum.
The anterior surface (facies anterior partis petrosae) partly floors the middle cranial fossa and  is continuous with the cerebral surface of the squamous part. Behind the apex is a trigeminal impression (imressio trigeminalis) for the ganglion. Bone anterolateral to this roofs the anterior part of the carotid canal, but is often deficient. A ridge separates the trigeminal impression from another hollow behind it which partly roofs the internal acoustic meatus and cochlea. This is limited behind by the arcuate eminence (eminentia arcuata) and raised by the anterior semicircular canal. Laterally it roofs the vestibule and, partly, the facial canal. Between the squamous part laterally and medially, the arcuate eminence and the hollows just described, the surface is formed by the roof of the tympanic cavity called tegmen tympani. This thin plate of bone extends forwards above the tympanic cavity.  Anteriorly of the arcuate eminence and the tegmen tympani are two very small openings: medial one leads into the canal of the greater petrosal nerve (hiatus canalis nervi petrosi majoris), lateral opening leads into the canal of the lesser  petrosal nerve (hiatus canalis nervi petrosi minoris). Anteriorly these openings continue with the same groves -  sulcus  nervi petrosi majoris  and  sulcus  nervi petrosi minoris, which are located situated laterally from the trigeminal eminence.
The posterior surface (facies posterior parties petrosae) of the petrous is an anterior part of the posterior cranial fossa, continuous with the internal mastoid surface. Near its centre is the internal acoustic meatus, which opens anteromedially with the internal acoustic opening (porus acusticus internus) behind which a small slit, almost hidden by a thin plate of bone, leads to the vestibular aqueduct of the internal ear (aperture canaliculi vestibuli), containing the saccus and ductus endolymphaticus with a small artery and vein. The terminal half of the saccus endolymphaticus protrudes through the slit between periosteum and dura mater. Above these openings is the subarcuate fossa (fossa subarcuata).
The irregular inferior surface (facies inferior partis petrosae) is part of the cranial base's exterior. Near the petrous apex is circular aperture of the carotid canal (apertura externa canalis carotici), behind which is the jugular fossa (fossa jugularis) of variable depth and size and containing the superior jugular bulb. Anteromedial to this, below the internal acoustic meatus, is a triangular depression for the inferior glossopharyngeal ganglion, at its apex is a small opening into the cochlear canaliculus (canaliculus cochleae), occupied by the perilymphatic duct, a tube of dura mater and a vein from the cochlea to the internal jugular vein. On the ridge between the carotid canal and jugular fossa is a canaliculus for the tympanic nerve (canaliculus tympanicus) from the glossopharyngeal. Lateral in the fossa is the mastoid canaliculus (canaliculus mastoideus) for the vagal auricular branch. Behind the fossa the jugular surface, a rough quadrilateral, is covered by cartilage joining it to the occipital's jugular process. The styloid process, slender, pointed, about 2.5cm in length, projects down and forwards from the temporal bone's inferior aspect.
The superior border (margo superior partis petrosae), the longest, is grooved by the superior petrosal sinus (sulcus sinus petrosi superioris); the tentorium cerebelli being attached to the groove's edges except at its medial end, where it is crossed by trigeminal roots. The posterior border (margo posterior partis petrosae), intermediate in length, bears medially a sulcus which forms, with one on the occipital bone, a gutter for the inferior petrosal sinus (sulcus sinus petrosi inferioris). Behind this the jugular fossa forms, with the occipital jugular notch, the jugular foramen and is also notched by the glossopharyngeal nerve. Bone on either or both sides of the jugular notch may meet the occipital bone and divide the foramen into two or three. The anterior border is joined laterally to the temporal squama at the petrosquamosal suture; medially it articulates with the sphenoid's greater wing. 

At the junction of petrous and squamous parts two canals exist, one above the other, separated by a thin osseous plate. Both lead to the tympanic cavity, the upper containing the tensor tympani, the lower the auditory tube.
The tympanic part (pars tympanica) of the temporal bone is a curved plate below the squama, anterior to the mastoid process. Internally it fuses with the petrous part and appears between this and the squama, where it is inferolateral to the auditory orifice. Medial on posterior surface is a narrow tympanic sulcus (sulcus tympanicus) for attachment of the tympanic membrane. The anterior surface, quadrilateral and concave, is the posterior wall of the mandibular fossa and may contact the parotid gland. Its rough lateral border forms most of the external acoustic meatus' margin and is continuous with its cartilaginous part. Laterally the upper border is fused with the back of the postglenoid tubercle; medially it is the posterior edge of the petrotympanic fissure. The inferior border is sharp, splitting laterally to form, at its root, a sheath of the styloid process (vagina processus styloidei). Centrally the tympanic part is thin, often perforated. Between the styloid and mastoid processes the stylomastoid foramen (foramen stylomastoideum), the external end of the facial canal, transmits the facial nerve and stylomastoid artery.
The external acoustic meatus, about 16mm long, slopes down anteromedially; its floor is convex upwards. Its medial end is closed by tympanic membrane, the outer bounded above by the posterior zygomatic root, below which a suprameatal spine may exist.

The canals of the petrous part of the temporal bone

The petrous part of the temporal bone conteins seven canals.

1.Carotid canal (canalis caroticus).
2. Canal for the facial nerve (canalis facialis)

3. Musculotubal canal (canalis musculotubarius)

4. Caroticotympanic canaliculi (canaliculi caroticotympanici)

5. Canaliculus for the chorda tympani (canaliculus chordae tympani)

6. Mastoid canaliculus (canaliculus mastoideus)

7. Canaliculus for the tympanic nerve (canaliculus tympanicus)

Positions of the small canals (4-7) are discribed in above text.

The carotid canal (canalis caroticus) is the largest and transmits the internal carotid artery. It begins as the external carotid foramen on the inferior surface of the pyramid, then ascends vertically and bends at the right angle passes horizontally and opens by its internal foramen at the apex of the pyramid medial to the opening of the musculotubal canal.

 
The canal for the facial nerve (canalis facialis) begins on the wall of the internal acoustic meatus and then passes at first horizontally forwards and laterally to the site of the location of the hiatus canalis n. petrosi majoris. Here the canalis facialis bends at the right angle backwards to form the geniculum of the facial canal (geniculum canalis facialis) and continues its way in the horizontal plane backwards to the posterior wall of the tympanic cavity, then it descends vertically and ends in the stylomastoid foramen on the inferior surface of the pyramid.

The musculotubal canal (canalis muskulotubarius) is located laterally to the horizontal part of the carotid canal. It is divided by a septum (septum canalis muskulotubarii) into two parts: superior, smaller semicanal lodges the tensor tympani muscle (semicanalis m. tensoris tympani) and inferior, larger semicanal is the bony part of the auditory tube for the conduction of air from the pharynx to the tympanic cavity (semicanalis tubae auditivae). 

The Ethmoid Bone
The ethmoid bone (os ethmoidale), cuboidal and fragile, lies anteriorly in the cranial base,  and is involved in the structure of medial orbital walls, nasal septum, the roof and lateral walls of the nasal cavity. It is described as having a horizontal, perforated cribriform plate, a median perpendicular plate and two lateral labyrinths (Figs. 65 - 67).
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The cribriform plate (lamina cribrosa) fills the frontal ethmoidal notch as a large part of the nasal roof. A thick, smooth, triangular, median “comb of the cock” (crista galli) projects up from this lamina; to its posterior border, thin and curved, the falx cerebri is attached. On both sides of crista galli the cribriform plate is narrow, depressed and related to the gyrus rectus and olfactory bulb above it; its numerous foramina transmit olfactory nerves.
The perpendicular plate (lamina perpendicularis) thin, flat, quadrilateral and median,  descends from the cribriform plate to form the upper part of the nasal septum, usually a little deflected. Its anterior border meets the frontal's nasal spine and crest of the nasal bones, its posterior border joining the sphenoidal crest above and vomer below. The thick inferior border is attached to the nasal septal cartilage.
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The ethmoidal labyrinths (labyrintus ethmoidalis) consist of thin-walled ethmoidal air cells, in anterior, middle and posterior groups (cellulae ethmoidales anteriores, mediae and posteroires) between two vertical plates. The lateral, orbital plate (lamina orbitalis) is part of the medial orbital wall, the medial being part of lateral nasal wall. In the disarticulated bone many air cells are opened, but closed when articulated with adjoining bones, except where they open into the nasal cavity. The superior surface shows open air cells, completed by edges of the frontal ethmoidal notch. It is crossed by two grooves completing anterior and posterior ethmoidal canals with the frontal. On the posterior surface large air cells are completed by sphenoidal conchae and the palatine's orbital process. The lateral surface, thin, smooth and oblong, is the orbital plate, which covers middle and posterior ethmoidal sinuses. It articulates superiorly with the frontal's orbital plate, inferiorly with the maxilla and palatine's orbital process, anteriorly with the lacrimal and posteriorly with the sphenoid bone.
A few air cells lie anterior to the orbital plate, their walls completed by the lacrimal bone and frontal process of the maxilla. A thin, curved uncinate process (processus uncinatus), variable in size, projects postero-inferiorly from the labyrinth.s it crosses the hiatus maxillaris to join the inferior nasal concha's ethmoidal process. The upper edge of this process is a medial boundary of the hiatus semilunaris in the middle meatus.
The medial surface  of the labyrinth forms part of the lateral nasal wall as a thin lamella descending from the inferior surface of cribriform plate to end as the convoluted middle nasal concha (concha nasalis media). Posteriorly it is divided by the narrow, oblique superior meatus, bounded above by the thin, curved superior nasal concha (concha nasalis superior); posterior ethmoidal air cells open into this meatus. Middle ethmoidal air cells produce a swelling, bulla ethmoidalis, on the lateral wall of the middle meatus, on the bulla, or above it, these cells open into the meatus. A curved infundibulum (infundibulum ethmoidale) extends up and forwards from the middle meatus, communicating with anterior ethmoidal sinuses. 

Owint to its structure the ethmoid bone also is related to the pneumatic bones of the skull.

The Inferior Nasal Conchae
The inferior nasal conchae (conchae nasales  inferiores) are curved horizontal laminae in the lateral nasal walls (Figs. 68, 69). Each has two surfaces, borders and ends. The medial surface is convex, much perforated, and longitudinally grooved by vessels. The lateral surface is concave and part of the inferior meatus. The superior border, thin and irregular, may be divided into three regions: an anterior articulating with the maxillary conchal crest, a posterior with the palatine conchal crest and a middle with three processes, variable in size and form: lacrimal, ethmoidal and maxillary processes (processes lacrimalis, [image: image71.png]Basis patellae Basis patellae
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ethmoidalis and maxillaris). 
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The Lacrimal Bones
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The lacrimal bones (ossa lacrimales) are smallest and most fragile of cranial bones lie  anteriorly in the medial orbital walls (Fig. 70). Each has two surfaces and four borders. The lateral, orbital surf ace is divided by a vertical posterior lacrimal crest (crista lacrimalis posterior), anterior to which is a vertical groove, its anterior edge meeting the posterior border of the frontal process of the maxilla to complete the fossa for the lacrimal sac. The groove's medial wall is prolonged by a descending process helping to form the nasolacrimal canal by joining the lips of the maxillary nasolacrimal groove and lacrimal process of the inferior nasal concha.
The Nasal Bones
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The nasal bones (ossa nasales) are small, oblong, variable in size and form, placed side by side between the frontal processes of the maxillae; they jointly form the nasal bridge. Each has two surfaces and four borders (Fig. 71).
The Vomer
[image: image75.png]Fibula . h e
Facies articularis inferior

Facies articularis
‘malleoli medialis

Facies articularis
malleoli lateralis

Malleolus lateralis Malleolus medialis

Fig. 44. Distal ends of the right tibia and fibula, inferior aspect



The vomer (vomer) is thin, flat, and almost trapezoid, forming the postero-inferior part of the  nasal septum(Fig. 72). It has lateral surfaces and four borders. Both surfaces are marked by grooves for nerves and vessels, one obliquely antero-infcrior for nasopalatine nerve and vessels. The superior border is thickest, with a deep furrow between projecting alae (alae vomeris) which fits the sphenoidal rostrum.
Sutural Bones

Additional ossificatory centres may occur in or near sutures, giving rise to isolated sutural bones. Usually irregular in size and shape, and most frequent in the lambdoid suture, they sometimes occur at fontanelles, especially the posterior, perhaps representing a pre-interparietal element, a true interparietal or some composite.
The Maxillae
The maxillae (maxillae), largest of the facial bones excepting the mandible, jointly form the whole upper jaw, most of the buccal roof, floor and lateral wall of nasal cavity, orbital floors, in part the infratemporal and pterygopalatine fossae and inferior orbital and pterygomaxillary fissures. Each has a body and zygomatic, frontal, alveolar and palatine processes (Figs. 73, 74). 
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The maxillary body (corpus maxilae), roughly pyramidal, has anterior, infratemporal (posterior), orbital and nasal surfaces, enclosing the maxillary sinus. The anterior surface (facies anterior), facing-anterolaterally, displays inferior elevations overlying the roots of teeth. Above the incisors is a shallow incisive fossa in which is attached the depressor septi; to the alveolar border below this a slip of orbicularis oris is attached, and superolateral to it is the nasalis. Lateral to this fossa is a larger, deeper canine fossa (fossa canina), separated from it by the canine eminence, over the canine socket. In the canine fossa the levator anguli oris is attached. Above it is the infraorbital foramen (foramen infraorbitale), the anterior end of its canal, transmitting infraorbital vessels and nerve. Above the foramen a sharp border, dividing anterior and orbital surfaces, is part of the orbital opening's rim; attached near it is the levator labii superioris. Medially the anterior surface ends at a deeply concave nasal notch (incisura nasalis), ending in a pointed process which, with its fellow, forms the anterior nasal spine (spina nasalis anterior). To the anterior surface near the notch, the nasalis and depressor septi are attached.
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The convex infratemporal surface (facies infratemporalis), facing postero-laterally, forms the anterior wall of the infratemporal fossa and is separated from the anterior surface by the maxilla's zygomatic process and a ridge ascending to it from the first molar socket. Near its centre are apertures of two or three alveolar canals (canales alveolares), containing posterior superior alveolar vessels and nerves. Postero-inferior is the maxillary tuberosity (tuber maxile), rough superomedially where it meets the palatine bone's pyramidal process; a few fibres of medial pterygoid are attached to it, and sometimes it articulates with the lateral pterygoid plate. Above this is the smooth anterior boundary of the pterygopalatine fossa, grooved by the maxillary nerve as it passes laterally and slightly upwards into the infraorbital groove on the orbital surface. 

The orbital surface (facies orbitalis), smooth and triangular, forms most of the orbital floor. Anteriorly its medial border bears a lacrimal notch (incisura lacrimales), behind which it joints with the lacrimal bone, the ethmoid's orbital plate and, posteriorly, the palatine's orbital process. Its posterior border is smoothly rounded, forming most the anterior edge of the inferior orbital fissure; central is the infraorbital groove (sulcus infraorbitalis). The anterior border is part of the orbital margin (margo infraorbitalis), continuous medially with the lacrimal crest of the maxilla's frontal process. The infraorbital groove, for so-named vessels and nerve, begins midway on the posterior border, continuous with a groove on the posterior surface and passes forwards into the infra-orbital canal (canalis infraorbitalis), which opens on the anterior surface below the infra-orbital margin.
The nasal surface (facies nasalis) displays posterosuperiorly the large, irregular maxillary hiatus (hiatus maxillaris) leading into the sinus. At the upper hiatal border are parts of air sinuses completed by the ethmoid and lacrimal bones; the smooth concave surface below the hiatus is part of the inferior meatus, and behind it a rough surface meets the palatine's perpendicular plate; this surface is traversed by a groove (sulcus palatinus major), descending forwards from the mid posterior border; it is converted into a greater palatine canal by the palatine's perpen-dicular plate. More anterior is an oblique conchal crest (crista conchalis) for the inferior nasal concha; the concavity below it is part of the inferior meatus.
The maxillary sinus (sinus maxillaris), a large pyramidal cavity, has thin walls corresponding to orbital, alveolar, facial and infra-temporal aspects of the maxilla. The maxillary sinus hence connects only with the middle nasal meatus, usually by two small holes, one usually closed by mucous membrane. The cavity's size varies, even between sides of a single skull.
The zygomatic process (processus zygomaticus) is a pyramidal projection where anterior infratemporal and orbital surfaces converge. The frontal process (processus frontalis) projects posterosuperiorly between nasal and lacrimal bones. 

The alveolar process (processus alveolaris) is thick and arched, wide behind, and socketed for denial roots. In articulated maxillae the processes form the superior alveolar arch. On each maxilla arch contains 16 alveoli (alveoli dentales) for roots of teeth, varying in size and depth; between the alveoli are interalveolar partitions (septa interalveolaria), in the alveoli of the molars are interradicular partitions (septa interradicularia) which separate few roots of the molars.

The palatine process (processus palatinus), thick, strong and horizontal, projects medially from the lowest part of the medial maxillary aspect, forming a large part of the nasal floor and palate. Two grooves containing greater palatine vessels and nerves. Between the maxillae the infundibular incisive fossa appears behind incisor teeth, posterior to which is the median intermaxillary palatal suture — a little uneven but relatively flat on its oral aspect. However, its bony margins are sometimes raised into a prominent longitudinal palatine torus. In the incisive fossa are orifices of two lateral incisive canals (canales incisivi); each ascends into its half of the nasal cavity, transmitting terminations of greater palatine artery and nasopalatine nerve.
The Palatine Bones
The palatine bones (ossa palatinae) are posteriorly placed in the nasal cavity between the maxillae and sphenoid's pterygoid processes; they contribute to the nasal floor and lateral walls, to the palate and orbital floors, and to pterygopalatine and pterygoid fossae and inferior orbital fissures. Each resembles a letter L in its horizontal and perpendicular plates, with three processes: pyramidal, inclining down and posterolaterally from the junction of these plates, orbital and sphenoidal, surmounting each perpendicular plate and separated by the deep sphenopalatine notch (Figs. 75, 76).
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The palatine's horizontal plate (lamina horizontalis) is quadrilateral, with two surfaces and  four borders. The nasal surface, transversely concave, forms the posterior nasal floor; the palatine surface forms, with its fellow, a posterior quarter of the bony palate; near its posterior margin a curved palatine crest (crista palatina) often exists. The posterior border is thin and concave; to it and its adjacent surface behind the palatine crest the expanded tendon of tensor veli palatini is attached. Medially the posterior border forms, with its fellow, a median posterior nasal spine (spina nasalis posterior) for attachment of the uvular muscle. The serrated anterior border articulates with the maxillary palatine process. The lateral border is  continuous with the perpendicular plate and marked by a greater palatine groove (sulcus palatinus major). The medial border, thick and serrated, articulates with its fellow at midline, forming the posterior part of the nasal crest, which articulates with the posterior part of the vomer's lower edge and the latter is continuous anteriorly with the maxillary nasal crest.
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The perpendicular plate (lamina perpendicularis), thin and oblong, has two surfaces and four borders. The nasal surface bears inferiorly a broad depression, part of the inferior meatus. Above this the horizontal conchal crest (crista conchalis) articulates with the inferior concha; above this again a shallow depression forms part of middle meatus. This last depression is limited above by an ethmoidal crest (crista ethmoidalis) for the middle nasal concha, above which a narrow, horizontal groove forms part of the superior meatus. The maxillary surface, largely rough and irregular, articulates with the maxillary's nasal surface; posterosuperiorly it is a smooth medial wall to the pterygopalatine fossa; its anterior area, also smooth, overlaps the maxillary hiatus from behind to form a posterior part of the medial wall of the maxillary sinus. Posteriorly on this maxillary surface is the deep, obliquely descending greater palatine groove, converted into a canal'by the maxilla (canalis palatinus major), it transmits the greater palatine vessels and nerve. Very often few lesser palatine groove are laterally from last one, they converted into a canals by maxilla (canales palatini minores).
The pyramidal process (processus pyramidalis) slopes down posterolaterally from the junction of the horizontal and perpendicular palatine plates into the angle between the pterygoid plates.
The orbital process (processus orbitalis), directed superolaterally from in front of the perpendicular plate with a constricted 'neck', encloses an air sinus and presents three articular and two non-articular surfaces.
The sphenoidal process (processus sphenoidalis), a thin plate smaller and lower than the orbital, is directed superomedially. Its superior surface articulates with the sphenoidal concha and, above it, the root of the medial pterygoid plate; it carries a groove helping to form the palatovaginal canal. The posterior border articulates with the vaginal process оf the medial pterygoid plate. The anterior border is the posterior edge of the sphenopalatine notch. The medial border articulates with the vomerine ala. The sphenopalatine notch (incisura sphenopalatina), between the two processes, becomes a foramen by articulation with the sphenoidal body (foramen sphenopalatinum); sometimes the processes themselves unite.
The Zygomatic Bones
Each zygomatic bone (os zygomaticum) forms the prominence of а с heek, contributes to the lateral orbital wall and floor, parts of the walls of temporal and infratemporal fossae and completes the zygomatic arch. It is roughly quadrangular with anteromedial and frontal processes. It can be described as having three  surfaces (lateral, temporal, orbital), five borders and two processes (Figs. 77, 78). 

The lateral surface (facies lateralis) is convex and pierced near its orbital border by the zygomaticofacial foramen (foramen zygomaticofaciale), often double for the zygomaticofacial nerve and vessels;
The zygomaticotemporal foramen (foramen zygomaticotemporale) pierces this surface near the base of the frontal process. The orbital surface (facies orbitalis), smooth and concave, usually bears zygomaticoorbital foramina (foramina zygomaticoorbitale), openings of canals leading to zygomaticofacial and temporal foramina.
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The frontal process (processus frontalis), thick and serrated, articulates above with the the frontal's zygomatic process and behind with sphenoid's greater wing. The temporal process (processus temporalis), directed backwards, serrated and articulating with the temporal zygomatic process to complete the zygomatic arch (arcus zygomaticus).

The Mandible
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The mandible (mandibula) the largest, strongest and lowest bone in the face, has a horizontally curved body, convex forwards, and two broad rami, ascending posteriorly (Figs. 79 - 81). 
The mandibular body (corpus mandibulae), somewhat U-shaped, has external and internal surfaces, separated by upper and lower borders. Anteriorly, the upper external surface shows a faint median ridge, often absent. Below the interval between the premolar teeth, or the second premolar, is the mental foramen (foramen mentale), from which emerge the mental nerve and vessels. A faint oblique line (linea obliqua) ascends backwards from each mental tubercle (tuberculum mentale), sweeps below the foramen, then becomes more marked as it continues into the anterior border of the ramus.
The body's lower border, the base, extends posterolaterally from the symphysis into that of the ramus behind the third molar tooth. Near the midline, on each side, is a rough digastric fossa (fossa digastrica). 
The upper border, the alveolar part or alveolar arch (arcus alveolaris), contains 16 alveoli (alveoli dentales) for roots of teeth, varying in size and depth, some being multiple. Structure of the inferior alveolar arch likes superior one.
[image: image83.png]Fig. 82. Mandible, of a newborn



The internal surface is divided by an oblique mylohyoid line (linea mylohyoidea). Below this line is the slightly concave submandibular fossa (fovea submandibularis), the area above it widens anteriorly into a triangular sublingual fossa (fovea sublingualis).
The mandibular ramus (ramus mandibulae) is quadrilateral, with two surfaces, four borders  and two processes. The flat lateral surface has oblique ridges in its lower part; the medial presents, a little above centre, an irregular mandibular foramen (foramen mandibulae), leading into the mandibular canal (canalis mandibulae), curving down and forwards into the body to its mental foramen. Anteromedially the foramen is overlapped by a thin, triangular lingula (lingula mandibulae). The mylohyoid groove (sulcus mylohyoideus) descends forwards from behind the lingula; the surface behind it is marked by short ridges. The inferior border, continuous with mandibular base, meets the posterior border at the angle (angulus mandibulae) on the outer surface of the angle is the masseteric [image: image84.png]Fig. 83. Mandible, of an elderly



tuberosity (tuberositas masseterica) and on the inner surface of the angle is the pterygoid tuberosity (tuberositas pterygoidea) for the attachment of the same muscles. The thin upper border bounds the mandibular notch (incisura mandibulae), surmounted in front by the somewhat triangular, flat, coronoid process (processus coronoideus), behind by a strong condylar process (processus condylaris). The posterior border, thick and rounded, extends from condyle to angle, being gently convex backwards above, and concave below; it is in contact with the parotid gland. The anterior border is thin above and continuous [image: image85.png]Corpus 0ssis
hyoidei

Fig. 84. Hyoid bone, superior
and external aspects



with that of the coronoid process, and thicker below and continuous with the oblique line. 
The coronoid process projects up and slightly forwards. Its posterior border bounds the mandibular incisure, its anterior continues into that of the ramus.

The condylar process is apically enlarged as a head or condyle (caput mandibulae), covered by fibrocartilage. It articulates with the temporal bone's mandibular fossa. It is convex in all directions, its transverse dimension greater. As the mouth opens the condyle descends for​wards, admitting a finger-tip towards its vacated fossa. Вelow the head is the narrower neck (collum mandibulae), slightly flattened from before backwards, its anterior aspect overlapped laterally by the mandibular incisure's margin, medial to which the neck's anterior surface bears a rough pterygoid fovea (fovea pterygoidea).
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The mandibular canal descends obliquely forwards in the ramus from the mandibular foramen, then horizontally forwards in the body below the alveoli, with which it communicates by small canals.
 The mandibular body bears a small shallow incisive fossa below the incisors, an attachment for mentalis and part of orbicularis oris. 
The Hyoid Bone
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The U-shaped or hyoid bone (os hyoideum) is suspended from the tips of the (bilateral) styloid processes by the stylohyoid ligaments. It has a body (corpus ossis hyoidei), two greater and two lesser cornua (cornu majus and minus) (Fig. 84).  The body is irregular, elongated and quadrilateral. Its anterior surface is convex, facing anterosuperiorly, and is crossed by a transverse ridge with a slight downward convexity; often a vertical median ridge bisects the body; the upper part of this vertical ridge is usually present, the lower part is rare. The lesser cornua are two small, conical projections at the junctions of the body and greater cornua, connected basally to the body by fibrous tissue and occasionally to the greater cornua by synovial joints, which occasionally become ankylosed. This bone does not contact with any bones of the skull, it is located between muscles of the neck, below root of the tongue.

General Cranial Features
The term cranium is sometimes reserved for the skull without its mandible but this strict usage is not adhered to here. Its upper part is a box enclosing the brain, often termed the calvaria, the remainder being the facial skeleton; its upper part is immovably fixed to the calvaria, the lower being the mobile mandible. The skull is clearly of greater practical interest, viewed as a whole, than its constituent bones(Figs. 85 - 88).

The skull may be viewed from above (norma verticalis), below (norma basalis), behind (norma occipitalis), the front (norma frontalis) and the side (norma lateralis). The calvarial roof or skull cap (calvaria) must be removed to examine its interior. In the erect attitude the lower margins of orbital openings and upper margins of external acoustic meatuses are near the same horizontal (Frankfurt plane), an important convention of orientation in description.
The forehead is formed by the frontal bone, passing back in the vault of the skull to the coronal suture (sutura coronalis) to meet the anterior borders of' the parietal bones, right and left, which form most of the cranial vault, articulating together at the median, serrated, sagittal suture (sutura sagittalis). Posteriorly they meet the occipital bone, which forms the back of the skull (occiput). The suture between parietal and occipital bones is called lambdoid (sutura lambdoidea). Each parietal bone curves down as the side of the vault to the upper limit of the greater wing of the sphenoid bone in front, and the squamous part of the temporal bone behind. When the calvaria is removed, the saw cuts through the frontal and usually across the lower part of the parietal bones but may involve the temporal squama; posteriorly the section cuts the occipital bone. The calvaria thus consists of a large part of the frontal bone, most of the two parietals, possibly small parts of temporal squamae and part of the occipital. When it is removed, the calvarial floor or base of the skull (basis cranii) is revealed. It shows natural subdivision into three regions: anterior, middle and posterior cranial fossae(Fig. 87).
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The anterior cranial fossa (fossa cranii anterior), a little less than the base's anterior third, is limited behind by a sharp edge on each side. Note that it roofs the orbits and between them the nasal cavity. On each side an orbital part projects back from the frontal bone forming most of the orbital roof, these two plates being separated by a narrow interval occupied by a perforated strip, the cribriform plate of the ethmoid bone, forming much of the nasal roof; the rest of the ethmoid is in the lateral walls and septum of the nasal cavity. The cribriform plate bears a median crista galli on its upper surface. Posteriorly the floor of the anterior fossa is formed by parts of the sphenoid bone, the front of whose body meets the cribriform plate; on each side a narrow lesser wing projects laterally from it to the posterior margin of the orbital plate of the frontal, forming a sharp posterior border, the posterior limit of the floor of the anterior cranial fossa.
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The middle cranial fossa (fossa cranii media) immediately behind the anterior is of small median extent but-2 expanded posteriolaterally on both sides. The narrow median region is formed by the sphenoid body and its cranial aspect presents a hollow for the hypophysis cerebri (pituitary gland). The lateral parts are formed by the greater wings of the sphenoid in front and the petrous temporal bones behind. Each greater wing curves from the side of the body in the base, then the side of the skull to the parietal's antero-inferior angle. Posterior to this the anterior surface of the petrous temporal bone continues laterally into the squama.
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Between the apex of the petrous temporal bone and the sphenoid bone the lacerate foramen (foramen lacerum) is formed.
The posterior cranial fossa (fossa cranii posterior), almost circular and occupying about  two-fifths of the cranial base, is largely occipital bone. Through its large foramen magnum the brainstem and spinal cord are continuous. The anterior region is the basilar part of the occipital bone, fused in front with the body of the sphenoid. On each side the fossa is formed by the posterior surface of the petrous temporal bone above and lateral (condylar) part of the occipital bone below. The temporal's mastoid part, posterolateral to the petrous, joins the occipital squama to complete the fossa. Between  the jugular fossa of the temporal bone and the jugular notch of the occipital bone the jugular foramen (foramen jugularis) is formed.
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In frontal view (norma frontalis) (Fig. 85) the orbits and anterior nasal aperture are apparent. Inferiorly  is the mandibular body, above this are the maxillae, or upper jaws, separated by the teeth. The maxillae form much of the buccal roof and the inferolateral margin of the anterior nasal aperture; each forms the inferomedial orbital margin (completed laterally by the zygomatic bone) and a frontal process ascends to the frontal in the medial orbital margin. Between the bilateral maxillary frontal processes are two nasal bones, the upper boundary of the nasal aperture.
In lateral view (norma lateralis) (Fig. 86) the mandibular ramus ascends from the posterior end  of its  body to the cranial base. The mandibular head, surmounting the posterior border of the ramus, fits the articular fossa on the inferior aspect of the temporal squama. It is separated from the external acoustic meatus by the temporal tympanic plate. Anterosuperior to the [image: image92.png]Sinus frontalis oncha nasalis media
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meatus the temporal zygomatic process reaches to the zygomatic bone, forming the zygomatic arch, ox zygoma, separated widely from the side of the skull. The zygomatic bone forms the prominence of the cheek and inferolateral orbital margin, ascending in the lateral orbital margin to the frontal bone.
With mandible removed it is easier to see behind the maxilla, the pterygoid process projecting  down from the sphenoid at the root of its greater wing as a large lateral pterygoid plate reaching dental level, and a smaller medial plate ending as a hamulus. The plates are walls of the pterygoid fossa. 
The inferior cranial aspect (norma basalis), the exterior of its base, shows posteriorly the occipital bone and foramen magnum, lateral to which the occipital articulates with mastoid pans of the temporal bones and anterolaterally with their petrous parts, extending forwards almost to the roots, of the pterygoid processes. Anteriorly the osseous palate, part of the buccal roof, lies within the maxillary dental arch; both maxillae and palatine bones contribute to it, its anterior three-fourths formed by maxillary palatine processes, meeting in the midline, the posterior fourth by palatine horizontal plates. The perpendicular palatine plates ascend from the horizontal plates as parts of the lateral nasal walls.

The lacrimal bones, anterior in the medial orbital walls, the vomer, a large part of the nasal septum, and the inferior conchae, in the lateral nasal walls, can be seen effectively when orbits and nose are examined.
THE EXTERIOR OF THE SKULL

Norma Verticalis The coronal and sagittal sutures meet at the bregma and in the fetal skull (together with the temporary interfrontal suture) they form the boundaries of a diamond-shaped membrane-filled anterior fontanelle(fonticulus anterior). The latter persists until about 18 months after birth. The lambda is at the junction of sagittal and lambdoid sutures, the site of a similar posterior fontanelle (fonticulus posterior) which closes more rapidly (Fig. 89). 
Maximal parietal convexity is the palpable parietal tuber (eminence), on each side, where norma verticalis passes into norma lateralis and occipitalis without distinct demarcation. A parietal foramen, often absent, pierces each parietal bone near the sagittal suture about 3.5cm anterior to the lambda. It transmits a small emissary vein from the superior sagittal sinus. Anteriorly the norma verticalis slopes into norma frontalis.

Norma Frontalis (Fig. 85). From the front the skull appears roughly oval, wider and smooth above in its frontal region, but below this irregular and interrupted by the orbits and anterior nasal aperture. Superomedial to e ach orbit i s a rounded superciliary arch, better marked in males, and between the two is a median elevation, the glabella, below which, where nasal bones meet frontal, is a depression at the root of the nose. The junction ofmternasal and frontonasal sutures is the nasion. Above each arch is a slightly elevated frontal tuber or tuberosity. These features are palpable and useful to both surgeon and anthropologist.
The orbital opening is somewhat quadrangular, its supraorbital margin formed entirely by the frontal bone, interrupted at the junction of its sharp lateral two-thirds and rounded medial third by the supraorbital notch (or foramen), which transmits the supraorbital vessels and nerve. The lateral margin is largely the frontal process of the zygomatic bone, completed above by the zygomaric process of the frontal bone; the suture between them is a palpable depression. The zygomatic bone laterally and maxilla medially form the infraorbital margin. Both these margins are sharp and palpable. The medial margin, not so obvious, is formed above by the frontal bone, below by the lacrimal crest of the maxillary frontal process, sharp and distinct only in its lower half.
The anterior nasal aperture is piriform (apertura piriformis), wider below, and bounded by nasal bones and maxillae, these articulate with each other, with their contralateral fellows and with the frontal bone above. Each nasal bone articulates behind with a maxillary frontal process; its lower border, to which the lateral nasal cartilage is attached, is the upper boundary of the nasal aperture. The nasal cavities are, of course, bilateral; a single anterior nasal aperture presents in the macerated skull because various cartilages (septal, lateral nasal, major and minor alar) are lost during preparation. 
A canine eminence, due to the tooth's large root, appears between the lateral canine and medial incisive fossae. Levator anguli oris is attached in the canine fossa whilst, to the surface bordering the nasal notch, nasalis and depressor septi and below them the nvcisive muscle gain attachment.
In the zygomatic bone, near the junction of inferior and lateral orbital margins, is a small zygomaticofacial foramen, sometimes duplicated, for the so-named nerve and artery; below the foramen are attached zygomaticus minor and, more laterally, zygomaticus major.
The Orbital Cavity
The orbits (orbitae) contain the eyes, associated muscles, vessels and nerves, 1acrimal apparatus, fascial strata and soft fat.
[image: image93.png]Pars squamosa = Ala major

ossis temporalis e - Fossa temporalis

g Sutura sphenozygomatica
Crista infratemporalis
Fissura orbitalis inferior
Foramen sphenopalatinum

Fossa infratemporalis.
Fossa pterygopalating

Processus pyramidalis

ossis palatini
Hamulus pterygoideus

Fig. 92. Right temporal, infratemporal and pterygopalatine fossae
(zygomatic arch removed)



Each is pyramidal, with a base at the orbital opening (aditus orbitalis) and a long, posteromedially directed axis. It has a roof, floor, medial and lateral walls, a base and apex (Fig. 90). 

The superior wall or roof, almost entirely frontal orbital plate, includes posteriorly a part of the inferior aspect of the lesser sphenoidal wing. Here it presents the trochlear fovea or spine where the annular pulley for obliquus oculi superior is attached. Anterolaterally is a deep lacrimal fossa for the lacrimal gland's orbital pan. Posteriorly, at the junction of its roof and medial wall, the optic canal or foramen connects orbit to the middle cranial fossa and transmits the optic nerve and ophthalmic artery. Near superior, medial and lower margins of the orbital opening of the canal the common tendinous ring of the four recti is attached to bone.
The medial wall is exceedingly thin except posteriorly and curves inferolaterally into the floor. Anterior is the vertical lacrimal groove for the lacrimal sac, opening below into the nasal cavity via the laterally inclining nasolacrimal canal (canalis nasolocrimalis), little more than 1cm long. The floor of the groove separates orbital and nasal cavities, but more posteriorly ethmoidal sinuses intervene. The medial wall is related most posteriorly to the anterior region of the sphenoidal sinus, forming its lateral wall. In the suture between the frontal and ethmoid bones (or between superior and medial wall of the orbit) are two openings the anterior and posterior ethmoidal foramina which lead into the canals with same names; anterior canal opens into the cranial cavity and posterior canal opens into the labyrinthus of the ethmoid bone. 
The inferior wall or floor mostly formed by maxilla and zygomatic bone anterolaterally, contains posteromedially, adjoining the medial wall, a triangular area from the palatine orbital process. The maxillary nerve traverses the fissure, whose medial lip is notched by the infra-orbital groove, passing forwards and sinking into the floor to become the infra-orbital canal, opening at an infra-orbital foramen. Groove, canal and foramen contain the infra-orbital nerve. The inferior orbital fissure transmits a connection between inferior ophthalmic vein and pterygoid plexus in the infratemporal fossa.
The lateral wall is formed by orbital surfaces of the greater sphenoidal wing and anteriorly by the zygomatic bone's frontal process, meeting at the sphenozygomatic suture. This zygomatic surface has openings of minute canals for zygomatico-facial and zygomaticotemporal nerves.
Lateral wall and roof are continuous anteriorly but separated posteriorly by the superior orbital fissure. It communicates with the middle cranial fossa and transmits the oculomotor, trochlear and abducent nerves, branches of the ophthalmic nerve and the ophthalmic veins. The apex of the orbit is near the medial end of the superior orbital fissure.

The Nasal cavity
The Nasal cavity (cavum nasi) (Figs. 90, 91). The anterior bony opening of the nose is called  aperture piriformis nasi. It is bounded by the nasal bones (superiorly), the nasal notches of the maxillae (laterally) and the anterior nasal spine (inferiorly). The periform aperture leads into the cavity of the nose. The paired posterior openings (choanae or aperturae nasals posteriores), connect the nasal cavity with the cavity of the pharyx. The choana is bounded by the palatine bone (inferiorly), the body of the sphenoid bone (superiorly), the pterygoid process of the sphenoid bone (laterally) and the vomer (medially).

The bony septum of the nose (septum nasi osseum) divides the nasal cavity into two halves. It is the medial wall of each halves. The bony septum is formed by the perpendicular plate of the ethmoid bone, the vomer, the nasal spine of the frontal bone, the rostrum of the sphenoid bone and by the nasal crests of the maxilla and palatine bones.

The lateral wall of the nose is formed from front to back by the nasal bone, the nasal surfaces of the body and frontal process of the maxilla, the lacrimal bone, the labyrinth of the ethmoid bone, the perpendicular plate of the palatine bone and the medial plate of the pterygoid process of the sphenoid bone.

The superior wall is formed by the nasal part of the frontal bone, the cribriform plate of the ethmoid bone and partly the sphenoid bone.  

The inferior wall is formed by the palatine processes of the maxillae and the horizontal plates of the palatine bones. The opening of the incisive canal is seen in its front part. This wall is the part of the superior wall of the cavity of the mouth and is called the bony hard palate.


Three nasal conchae are located on the lateral wall of the nasal cavity. The space between the conchae and the nasal septum is known as the common passage of the nose (meatus nasi communis).  The conchae separate common nasal passages into three ones – superior, middle and inferior. 

The superior nasal passage (meatus nasi superior) is between the superior and middle conchae of the ethmoid bone, it is found only in the posterior part of the nasal cavity.

It communicates with the sphenoid sinus, sphenopalatine foramen and the posterior air cells of the ethmoid bone, which open into it.

The middle nasal passage (meatus nasi medius) is between the middle and inferior conchae. The anterior and middle air cells of the ethmoid bone, the maxillary sinus and the frontal sinus open into it.

The inferior nasal passage (meatus nasi inferior) is under the inferior concha. The nasolacrimal canal opens into it. 

The Hard Palate

The hard palate (palatum osseum) (Fig. 88) is the superior wall of the cavity of the mouth and the inferior wall of the nasal cavity. It is formed by the palatine processes of the maxillae and the horizontal plates of the palatine bones.

A median palatine suture (sutura palatina mediana) joing the paired parts of the hard palate runs on the midline and its anterior end is continuous with the incisive foramen leading into the incisive canal. 

A transverse suture (sutura transversa) is seen in the posterior part of the hard palate at the junction of its components. On the posterior part of the hard palate are the greater and lesser palatine foramina, the exits from the greater and lesser palatine canals.

The inferior surface of the hard palate is covered with the numerous grooves and palate torus.


The Temporal fossa

The Temporal fossa (fossa temporalis) is one of three important topographical depressions located on the lateral surface of the skull (Figs. 88, 92).

The temporal fossa is bounded superiorly and posteriorly by the temporal line, inferiorly by the infratemporal crest and the inferior margin of the zygomatic arch, and anteriorly by the zygomatic bone. Its medial wall is formed by the parietal bone, the greater wing of the temporal bone. The temporal fossa lodges the temporal muscle.

The Infratemporal fossa
The Infratemporal fossa (Figs. 88, 92) is an irregular, postmaxillary space, communicating with the  temporal fossa between the zygomatic arch and lower temple. Medially its roof is the infratemporal surface of the sphenoid's greater wing and part of the temporal squama. Here the greater wing displays the foramina ovale and spinosum. Medial is the lateral pterygoid plate, described in norma basalis. Behind, below and laterally the fossa is opened. Its anterior and medial walls converge below but are separated above by the pterygomaxillary fissure, through which the infratemporal and pterygopalatine fossae connect. The fissure is continuous above with the inferior orbital fissure's posterior end, by which route the infratemporal and pterygopalatine fossae connect with the orbit.


The Pterygopalatine fossa

The Pterygopalatine fossa (Fig. 92) is a small pyramidal space below the orbital apex, between the back of maxilla (anteriorly) and the pterygoid sphenoid process (posteriorly). The five openings are found in this fossa: it communicates with the infratemporal fossa via the pterygomaxillary fissure, with the nasal cavity by the sphenopalatine foramen, with the orbit by the medial end of the inferior orbital fissure, with the middle cranial fossa by the foramen rotundum, with the mouth cavity via the greater and lesser palatine canals and with the lower surface of the base of the skull by the pterygoid canal. 
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