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The Meninges 

The brain and the spinal cord are surrounded by three membranes, or 

meninges; the dura mater, the arachnoid, and the pia mater. 

 

Dura Mater of the brain 

The dura mater is described as two layers: the endosteal layer and the 

meningeal layer. These are closely united except along certain lines, where 

they separate to form venous sinuses. 

 The endosteal layer is the ordinary periosteum covering the inner surface of 

the skull bones. It does not extend through foramen magnum to become 

continuous with the dura mater of the spinal cord. Around the margin of all 

foramina in the skull becomes continuous with the periosteum on the outside 

of the skull bones. 

 The meningeal layer is the dura mater proper. It is dense, strong, fibrous 

membrane covering the brain and is continuous through the foramen magnum 

with the dura mater of the spinal cord. It provides tubular sheaths for the 

cranial nerves.  

 The meningeal layer sends inward four septa that divide the cranial cavity 

into freely communicating spaces lodging the subdivisions of the brain. The 

function of these septa is to restrict the rotatory displacement of the brain. 

 

1. The falx cerebri is a sickle-shaped fold of dura mater that lies in the midline 

between the two cerebral hemispheres. It narrow end in front is attached to 

the internal frontal crest and the crista galli. Its broad posterior part blends 

in the midline with the upper surface of the tentorium cerebelli. The 

superior sagittal sinus runs in its upper fixed margin, the inferior sagittal 

sinus runs in its lower concave free margin, and the straight sinus runs 

along its attachment to the tentorium cerebelli. 

2. The tentorium cerebelli is a crescent-shaped fold of the dura mater that 

roofs over the posterior cranial fossa. It covers the upper surface of the 

cerebellum and supports the occipital lobes of the cerebral hemispheres. In 

front is a gap, the tentorial notch, for the passage of the midbrain. Thus 

producing an inner free border and an outer attached or fixed border. The 

fixed border is attached to the posterior clinoid processes, the superior 
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borders of the petrous bones, and the margin of the grooves for the 

transverse sinuses on the occipital bone. The free border runs forward and 

is affixed to the anterior clinoid process on each side. 

  The falx cerebri and falx cerebelli are attached to the upper and lower 

surfaces of the tentorium, respectively. The straight sinus runs along its 

attachment to the falx cerebri, the superior petrosal sinus along its 

attachment to the petrous bone, and the transverse sinus along its 

attachment to the occipital bone.  

3. The falx cerebelli is a small, sickle-shaped fold of the dura mater that is 

attached to the internal occipital crest and project forward between the two 

cerebral hemispheres. Its posterior fixed margin contains the occipital 

sinus. 

4. The diaphragma sellse is a small circular fold that forms the roof for the 

sella tursica. A small opening in its center allows passage of the stalk of the 

hypophysis cerebri (Pituitary gland). 

 

Dural nerve Supply 

Branches of the trigeminal, vagus, and the first three cervical nerves and 

branches from the sympathetic system pass to the dura. 

 Numerous sensory endings are in the dura. The dura is sensitive to 

stretching, which produces the sensation of headache. 

 

Dural Arterial Supply 

Numerous arteries supply the dura mater from the internal carotid, maxillary, 

ascending pharyngeal, occipital, and vertebral arteries. From a clinical 

standpoint, the most important is the middle meningeal artery, which is 

commonly damaged in the head injuries. 

 The middle meningeal artery arises from the maxillary artery in the 

infratemopral fossa. It enters the cranial cavity through the foramen spinosum 

to lie between the meningeal and endosteal layers of the dura. Its anterior 

(frontal) branch deeply grooves the anteroinferior angle of the parietal bone, 

and its course corresponds roughly to the line of the underlying precentral 

gyrus of the brain. The posterior (parietal) branch curves backward and 

supplies the posterior part of the dura mater. 
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 Arachnoid Mater of the Brain 

The arachnoid is a delicate, impermeable membrane covering of the brain and 

lying between the pia mater internally and the dura mater externally. It is 

separated from the dura by a potential space, the subdural space, and from the 

pia by the subarachnoid space, which is filled with cerebrospinal fluid. In 

certain situations the arachnoid and pia are widely separated to form the 

subarachnoid cisternae.  

 In certain areas the arachnoid projects into the venous sinuses to form the 

arachnoid villi. The arachnoid villi are most numerous along the superior 

sagittal sinus. Aggregations of the arachnoid villi are referred to as arachnoid 

granulations. The arachnoid villi serve as sites where the cerebrospinal fluid 

diffuses into the blood stream. The subarachnoid space extends around the 

optic nerve as far as the eyeball and fuses with the sclera of the eyeball. 

 The cerebrospinal fluid is produced by the choroids plexuses within the 

lateral, third, and fourth ventricles of the brain. It escapes from the ventricular 

system of the brain through the three foramina in the roof of the fourth 

ventricle and so enters the subarachnoid space. It now circulates both upward 

over the surface of the cerebral hemispheres and down around the spinal cord. 

The spinal subarachnoid extends down as far as the second sacral vertebra. 

Eventually, the fluid enters the bloodstream by passing into the arachnoid villi 

and diffusing through their wall. 

 

Pia Mater of the Brain 

The pia mater is a vascular membrane that closely invests the brain, covering 

the gyri and descending into the deepest sulci. It extends over the cranial 

nerves and fuses with their epineurium  

 

The Venous Blood Sinuses 

The venous sinuses of the cranial cavity are blood-filled spaces situated 

between the layers of the dura mater; they are lined by endothelium. There 

walls are thick and composed of fibrous tissue; they have no muscular tissue. 

The sinuses have no valves. They receive tributaries from the brain, the diploë 

of the skull, the orbit, and the internal ear. 
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1. The superior sagittal sinus occupies the upper fixed border of the falx 

cerebri. It begins in front at the foramen cecum, where it is occasionally 

receives a vein from the nasal cavity. It runs backward, grooving the vault 

of the skull, and at the internal occipital protuberance it is dilated to form 

the confluence of the sinuses. Here, the sinus deviates and becomes 

usually continuous with the right transverse sinus and receives the 

occipital sinus. It drains the upper and posterior parts of both medial and 

lateral surfaces of the cerebral hemispheres. It receives the dipoic, 

meningeal and superior cerebral veins. 

2. The inferior sagittal sinus occupies the free lower margin of the falx cerebri. 

It runs backward and joins the great cerebral vein at the free margin of the 

tentorium cerebelli to form the straight sinus. It receives veins from the 

medial surface of the cerebral hemisphere. 

3. The straight sinus occupies the line of junction of the falx cerebri and the 

tentorium cerebelli. It is formed by the union of the inferior sagittal sinus 

with the great cerebral vein. It ends by turning to the left (sometimes to the 

right) to form the transverse sinus. It drains the occipital lobe of the 

cerebrum and the upper surface of the cerebellum. 

4. The transverse sinuses are paired structures and begin at the internal 

occipital protuberance. The right sinus is usually continuous with the 

superior sagittal sinus, and the left is continuous with the straight sinus. 

Each sinus occupies the attached margin of the tentorium cerebelli, 

grooving the occipital bone and the posterioinferior angle of the parietal 

bone. They end by turning downward as the sigmoid sinuses. 

5. The sigmoid sinuses are direct continuation of the transverse sinuses. Each 

sinus turns downward and medially and grooves the mastoid part of the 

temporal bone. The sinus then turns downward through the posterior part 

of the jugular foramen to become continuous with the internal jugular vein.  

6. The occipital sinus is a small sinus occupying the attached margin of the 

falx cerebri. It commence near the foramen magnum, where it 

communicates with the vertebral veins and drains superiorly into the 

confluence of sinuses..  
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7. The cavernous sinuses are situated in the middle cranial fossa on each side 

of the body of the sphenoid bone. Each sinus extends from the superior 

orbital fissure in front to the apex of the petrous part of the temporal bone 

behind. 

 The internal carotid artery, surrounded by its sympathetic nerve plexus, 

runs forward through the sinus. The abducent nerve also passes through the 

sinus. The internal carotid artery and the nerves are separated from the blood 

by an endothelial covering. 

 The third and the fourth cranial nerves, and the ophthalmic and maxillary 

divisions of the trigeminal nerve run forward in the lateral wall of the sinus. 

The tributaries are superior and inferior ophthalmic veins, the cerebral vein, 

the sphenoparietal sinus, and the central vein of the retina. 

 The sinus drains posteriorly into the superior and inferior petrosal sinuses 

and inferiorly into the pterygoid venous plexus. 

 The two sinuses communicate with one another by means of the anterior 

and posterior intercavernous sinuses, which run in the diaphragma sellae in 

front and behind the stalk of the hypophysis cerebri. 

8. The superior and inferior petrosal sinuses are small sinuses situated on the 

superior and inferior borders of the petrous part of the temporal bone on 

each side. Each superior sinus drains the cavernous sinus into the 

transverse sinus, and each inferior sinus drains the cavernous sinus into 

the internal jugular vein. 

 

 

The Brain and the Cranial Nerves 

The brain of an average adult is one of the largest organs of the body, 

weighting about 1,300 g. The brain divides into the forebrain, the midbrain, and 

the hindbrain. The forebrain consists of the cerebrum and diencephalon. The 

hindbrain consists of the pons, the medulla oblongata, and the cerebellum. 

The brain stem consists of the medulla oblongata, pons, and mid brain. The 

lower end of the brain stem is a continuation of the spinal cord. Above the 

brain stem is the diencephalon, consisting primarily of the thalamus and 

hypothalamus. The cerebrum spreads over the diencephalon. The cerebrum 

constitutes about seven-eights of the total weight of the brain and occupies 
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most of the cranium. Inferior to the cerebrum and posterior to the brain stem is 

the cerebellum. 

 

Protection and Coverings 

The brain is protected by the cranial bones. Like the spinal cord, the brain is 

also protected by meninges. The cranial meninges surround the brain, are 

continuous with the spinal meninges, and have the same basic structure and 

bear the same names as the spinal meninges; the outermost dura mater, 

middle arachnoid, and the innermost pia mater. 

The cranial dura mater consists of two layers, the thicker, outer layer 

(endosteal layer) tightly adheres to the cranial bones and serves as 

periosteum. The thinner, the inner layer (meningeal layer) includes a 

mesothelial layer on its smooth surface. 

 

Cerebrospinal Fluid (CSF) 

The brain, as well as the rest of the central nervous system, is further 

protected against injury by cerebrospinal fluid (CSF). This fluid circulates 

through the subarachnoid space around the brain and the spinal cord and 

through the ventricles of the brain. The subarachnoid space is the area 

between the arachnoid and pia mater. 

  

 

Cerebrum 

The cerebrum is largest part of the brain and consists of two cerebral 

hemispheres connected internally by a large bundle of transverse fibers 

composed of white matter called corpus callosum. Each hemisphere extends 

from the frontal to the occipital bones, above the anterior and middle cranial 

fossae, and, posteriorly, above the tentorium cerebelli. The hemispheres are 

separated by a deep cleft, the longitudinal fissure, into which projects an 

extension of the cranial dura mater, the falx cerebri. It encloses the superior 

and inferior sagittal sinuses. Another prominent fissure , the transverse 

fissure, separates the cerebrum from the cerebellum. 

 The surface layer of each hemisphere is called cortex and is composed of 

gray matter, which contains billions of cells, consists of six layers of nerve cell 
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bodies in most areas. Beneath the cortex lies the cerebral white matter. The 

cerebral cortex is thrown into folds, or gyri, separated by fissures, or sulci. By 

this mean, the surface area of the cortex is greatly increases. Several of the 

large sulci conveniently subdivide the surface of each hemisphere into lobes. 

The lobes are named for the bones of the cranium under which they lie.  

 The frontal lobe is situated in front of the central sulcus and above the 

lateral sulcus. The parietal lobe is situated behind the central sulcus and 

above the lateral sulcus. The occipital lobe lies below the parieto-occipital 

sulcus. Below the lateral sulcus is situated the temporal lobe. 

 The precentral gyrus lies immediately anterior to the central sulcus and is 

known as the motor area. The large motor nerve cells in this area control 

voluntary movements on the opposite side of the body. Most nerve fibers 

cross over to the opposite side in the medulla oblongata as they descend to 

the spinal cord. 

 In the motor area, the body is represented in an inverted position, with the 

nerve cell bodies controlling the movements of the feet located in the upper 

part and those controlling the movements of the face and hands in the lower 

part. 

 The postcentral gyrus lies immediately posterior to the central sulcus and is 

known as the sensory area. The small nerve cells in this area receive and 

interpret sensation of pain, temperature, touch, and pressure from the 

opposite side of the body. 

 The superior temporal gyrus lies immediately below the lateral sulcus. The 

middle of this gyrus in concerned with the reception and interpretation of 

sound and is known as the auditory area. 

 The Broca's area, or motor speech area, lies just above the lateral sulcus. It 

controls the movements employed in speech. It is dominant in the left 

hemisphere in right-handed persons and in the right hemisphere in left-handed 

persons. 

 The visual area is situated on the posterior pole and medial aspect of the 

cerebral hemisphere in the region of the calcarine sulcus. It is the receiving 

area for visual impressions. 
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 The insula, a part of the cerebrum, lies deep within the lateral cerebral 

fissure, under the parietal, frontal, and temporal lobe and cannot be seen in an 

external view of the brain. 

 The cavity present within each cerebral hemisphere is called the lateral 

ventricle. The lateral ventricles communicate with the third ventricle through 

the interventricular foramina. 

 

White Matter 

The white matter consists of myelinated axons which lie deep to the cerebral 

cortex and connect the various parts of the cortex with each other and with the 

other parts of the central nervous system. The nerve fibers running in three 

principal directions. 

1. Association fibers connect and transmit nerve impulses between gyri in the

 same hemisphere. 

2. Commissural fibers which cross the midline and transmit nerve impulses 

from the gyri in one cerebral hemisphere to the corresponding gyri in the 

opposite cerebral hemisphere. Three important groups of commissural 

fibers are the corpus callosum, anterior commissure, and posterior 

commissure. 

3. Projection fibers form ascending and descending tracts that transmit nerve 

impulses from the cerebrum to other parts of the brain and spinal cord. The 

internal capsule is an example. 

 The greatest number of the commissural fibers is found in the corpus 

callosum, which is formed by nerve fibers that converge on it from the greater 

part of the cerebral cortex, and then fan out into the opposite hemisphere.  

 The corpus callosum unites the medial surfaces of the two cerebral 

hemispheres for nearly half their anteroposterior length. It lies nearer the 

anterior than the posterior ends of the hemispheres, and its upper surface 

forms the floor of the middle part of the longitudinal fissure.  

 The main part or the trunk of the corpus callosum is thinner than the 

extremities. The posterior end or splenium is full and rounded because of the 

large number of fibers which it transmits from the parietal, occipital, and 

temporal lobes. Anteriorly the corpus callosum is folded back on itself to form 
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the genu, the lower, recurved portion of which (rostrum) thins rapidly as it 

passes posteriorly. 

 Attached to the inferior surface of the corpus callosum in each hemisphere 

is the septum pellucidum with the fornix attached to its inferior margin. These 

two structures form the medial wall and the medial part of the floor of the 

lateral ventricle, while the corpus callosum forms the roof of this part of the 

lateral ventricle.    

 

Basal Ganglia (Cerebral Nuclei) 

The basal ganglia (cerebral nuclei) are paired masses of gray matter in each 

cerebral hemisphere. The largest of the basal ganglia in each hemisphere is 

the corpus striatum. It consists of caudate nucleus and lentiform nucleus. The 

lentiform nucleus, in turn, is subdivided into a lateral portion called the 

putamen and a medial portion called globus pallidus. 

 The portion of the internal capsule passing between the lentiform nucleus 

and the caudate nucleus and between the lentiform nucleus and thalamus is 

sometimes considered part of the corpus striatum. The internal capsule is 

made up of a group of sensory and motor white matter tracts that connect the 

cerebral cortex with the brain stem and spinal cord. 

 Other structures frequently considered part of basal ganglia are the 

substantia nigra, subthalamic nucleus, and red nucleus. The substantia nigra 

is a large nucleus in the midbrain whose axons terminate in the caudate 

nucleus and putamen. The subthalamic nucleus lies against the internal 

capsule. Its major connection is with the globus pallidus. 

 The basal ganglia are interconnected by many fibers. They are also 

connected to the cerebral cortex, thalamus, and hypothalamus. The caudate 

nucleus and the putamen control large subconscious movements of the 

skeletal muscle, such as swinging the arms while walking. Such gross 

movements are also consciously controlled by the cerebral cortex. The globus 

pallidus is concerned with the regulation of muscle tone required for specific 

body movements. 

 

Limbic System 
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 Certain components of the cerebral hemispheres and diencephalon constitute 

the limbic system. Among its components are the following regions of gray 

matter. 

1. Limbic lobe. Formed by two gyri of the cerebral hemisphere: the cingulate 

gyrus and the hippocampal gyrus. 

2. Hippocampus. An extension of the hippocampal gyrus that extends into the 

floor of the lateral ventricle. 

3. Amygdaloid nucleus. Located at the tail end of the caudate nucleus. 

4. Mammillary bodies of the hypothalamus. Two round masses close to the 

midline near the cerebral peduncles. 

5. Anterior nucleus of the thalamus. Located in the floor of the lateral ventricle. 

 

 The limbic system is a group of structures that encircle the brain stem that 

lie in the border zone between the cerebral cortex and the hypothalamus. It 

functions in the emotional aspects of behavior related to survival. The 

hippocampus, together with portions of cerebrum, also functions with 

memory. Memory impairment results from lesions in the limbic system. People 

with such damage forget recent events and cannot  commit anything to 

memory. 

  The limbic system assumes a primary function in emotions such as pain, 

pleasure, anger, rage, fear, sorrow, sexual feelings, docility, and affection, it is 

sometimes called the "visceral" or "emotional" brain. 

 

 

 

Diencephalon 

The diencephalon consists of the third ventricle and the structures that form 

its boundaries. It extends posteriorly to the point where the third ventricle 

becomes continuous with cerebral aqueduct and anteriorly as far as the 

interventricular foramina. It consists of a dorsal thalamus and a ventral 

hypothalamus.  

 

Thalamus 
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The thalamus is an oval structure above the midbrain that measure about 3 cm 

in length and constitute four-fifth of the diencephalon. It consists of two oval 

masses of mostly gray matter organized into nuclei that form the lateral walls 

of the third ventricle. The masses are joined by a bridge of gray matter called 

the intermediate mass. Each mass is deeply embedded in a cerebral 

hemisphere and is bounded laterally by the internal capsule. 

 Although the thalamic masses are primarily gray matter, some portions are 

white matter. Among the white matter portions are the stratum zonale, which 

covers the dorsal surface; the external medullary lamina, covering the lateral 

surface; and the internal medullary lamina, which divides the gray matter into 

anterior nuclear group, a medial nuclear group, and a lateral nuclear group. 

 Within each group are nuclei that assume various roles. Some nuclei in the 

thalamus serve as relay stations for all sensory impulses, except smell, to the 

cerebral cortex. These include the medial geniculate nuclei (hearing), the 

lateral geniculate nuclei (vision), and the ventral posterior nuclei (general 

sensation and taste). Other nuclei are centers for synapses in the somatic 

motor system. These include the ventral lateral nuclei (voluntary motor action) 

and ventral anterior nuclei (voluntary motor action and arousal). The thalamus 

is the principal relay station for sensory impulses that reach the cerebral 

cortex from the spinal cord, brain stem, cerebellum, and parts of the cerebrum. 

 The thalamus also functions as an interpretation center for some sensory 

impulses, such as pain, temperature, light touch, and pressure. The thalamus 

also contains a reticular nucleus, which in some way seems to modify neural 

activity in the thalamus, and an anterior nucleus in the floor of the lateral 

ventricle, which is concerned with certain emotions and memory. 

 

 

Hypothalamus 

The hypothalamus, a small portion of the diencephalon, forms the floor and 

part of the lateral walls of the third ventricle, and laterally extends to the lower 

part of the internal capsule. It appears on the inferior surface of the brain 

surrounded by the optic nerve and the crura cerebri, and has the mammillary 

bodies and the infundibulum attached to this surface. In coronal section it is 

possible to divide the hypothalamus into lateral (subthalamus) and medial 
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parts. Both parts are directly continuous inferiorly with the tegmentum of the 

midbrain without any line of demarcation. 

 Despite the small size, the nuclei of the hypothalamus control many body 

activities, most of them related to the homeostasis. Although differentiation of 

the hypothalamus nuclei is far from precise, it is possible to identify certain 

nuclei. Some of these nuclei are more readily identified in lower animals and 

are more distinct in fetuses than adults. The lateral part of the hypothalamus 

consists of a number of groups of cells among which the subthalamic nucleus. 

The subthalamic nucleus lies superior to the upper extremity of the substantia 

nigra, and its inferior part is close to the red nucleus. The subthalamic nucleus 

receives fibers from the thalamus and a considerable number of the fibers of 

the ansa lenticularis which enter it from the globus pallidus of the lentiform 

nucleus. 

 Information from the external environment comes to the hypothalamus via 

afferent pathways originating in the peripheral sense organs. Sound, taste, 

smell, and somatic sensations all come to the hypothalamus. Afferent 

impulses, monitoring the internal environment, arise from the internal viscera 

and reach the hypothalamus. Other parts of the hypothalamus itself 

continually monitor the water level, hormone concentrations, and temperature 

of blood. The hypothalamus also has very important connections with the 

pituitary gland carrying hormones (releasing factors) from the hypothalamus 

which can stimulate the anterior lobe for specific activity. 

 

 

Optic Chiasma 

The optic chiasma is a flattened bundle of nerve fibers situated at the junction 

of the anterior wall and floor of the third ventricle. The superior surface is 

attached to the lamina terminalis, and inferiorly it is related to the hypophysis 

cerebri, from which it is separated by diaphragma sellae. The anterolateral 

corners of the chiasma are continuous with the optic nerves, and the 

posterolateral corners with the optic tract. The nerve fibers originating from 

the nasal half of each retina cross the median plane at the chiasma to enter the 

optic tract of the opposite side. 
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Tuber Cinereum 

 The tuber cinereum is a convex mass of gray matter, as seen from the inferior 

surface. it is continuous inferiorly with the infundibulum. The infundibulum is 

hollow and becomes continuous with the posterior lobe of the hypophysis 

cerebri. The median eminence is a raised part  of the tuber cinereum to which 

is attached the infundibulum. The median eminence, the infundibulum, and the 

posterior lobe (pars nervosa) of the hypophysis cerebri together form the 

neurohypophysis.  

 

Mammillary Bodies 

These are two small hemispherical bodies situated side by side posterior to 

the tuber cinereum. They possess a central core of gray matter invested by a 

capsule of myelinated nerve fibers. Posterior to the mammillary bodies lies an 

area of the brain that is pierced by a number of small apertures and is called 

the posterior perforated substance. These apertures transmit the central 

branches of the posterior cerebral arteries. 

 

Midbrain 

The midbrain is the narrow part of the brain that passes through the tentorial 

notch and connects the forebrain to the hindbrain. The cerebral aqueduct 

passes through the midbrain and connects the third ventricle above with the 

fourth ventricle below. 

 The ventral portion of the midbrain contains a pair of fiber bundles referred 

to as cerebral peduncles. Each of these is divided into an anterior part, the 

crus cerebri, and a posterior part, the tegmentum, by a pigmented band of gray 

matter, the substantia nigra. The cerebral peduncles contain some motor 

fibers that convey nerve impulses from the cerebral cortex to the pons and the 

spinal cord. They also contain sensory fibers that pass from the spinal cord to 

the thalamus. The cerebral peduncles constitute the main connection for tracts 

between upper parts of the brain and the lower parts of the brain and the 

spinal cord. 

 The dorsal portion of the midbrain is called tectum (roof) and contains four 

eminences' the corpora quadrigemina. The superior two eminences are known 

as the superior colliculi, which connected to the lateral geniculate body and 
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the optic tract by the superior brachium. The superior colliculi serve as reflex 

centers for movements of the eyeballs and head and neck in response to 

visual and other stimuli. The two inferior eminences, the inferior colliculi, 

which connected to the medial geniculate body by the inferior brachium, serve 

as reflex centers for movements of the head and trunk in response to auditory 

stimuli. 

 On the anterior aspect of the midbrain there is a deep depression in the 

midline, the interpeduncular fossa, which is bounded laterally by the crus 

cerebri. Many small blood vessels perforate the floor of the interpeduncular 

fossa and this region is termed the posterior perforated substance.  

 A major nucleus in the midbrain is the red nucleus. Fibers from the 

cerebellum and cerebral cortex terminate in the red nucleus. The red nucleus 

is also the origin of cell bodies of the descending rubrospinal tract. Other 

nuclei in the midbrain are associated with the cranial nerves. These include the 

oculomotor (III) nerves, and the trochlear (IV). 

 A structure called the medial lemniscus (ribbon or band) is common to the 

medulla, pons, and midbrain. The medial lemniscus is a band of white fibers 

containing axons that convey nerve impulses for the fine touch, 

proprioception, pressure, and vibrations from the medulla to the thalamus. 

 The pineal body is a small glandular structure that lies between the superior 

colliculi. It is attached by a stalk to the region of the posterior wall of the third 

ventricle. The pineal commonly calcified in middle age, and thus it can be 

visualized on radiographs. One hormone secreted by the pineal body is 

melatonine, which appears to inhibit reproductive activities by inhibiting 

gonadotropic hormones. Some evidence also exists that the pineal  secretes a 

second hormone called adrenoglomerulotropin. This hormone may stimulate 

the adrenal cortex to secrete aldosterone. Other substances found in the 

pineal gland include norepinephrine, serotonin, histamine, and gonadotropine 

releasing hormone. 

  

Hindbrain 

Pons 

The pons (means bridge) is situated on the anterior surface of cerebellum 

below the midbrain and above the medulla oblongata. It measures about 2.5 
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cm in length and consists of white fibers scattered throughout with nuclei. The 

pons is a bridge connecting the spinal cord with the brain and parts of the 

brain with each other. Those connections are provided by fibers that run in two 

principal directions. The transverse fibers (which arise from the pontine nuclei 

buried in its substance) connect with the cerebellum through the middle 

cerebellar peduncles, the longitudinal fibers (most of them end in the pontine 

nuclei) of the pons belong to the motor and sensory tracts that connect the 

spinal cord or medulla with the upper parts of the brain stem. 

 The surface is convex from side to side and shows many transverse fibers 

that converge on each side to form the middle cerebellar peduncle. There is a 

shallow groove in the midline, the basilar groove, which lodges the basilar 

artery. On the anterolateral surface of the pons the trigeminal nerve emerges 

on each side. Each nerve consists of smaller medial parts, the motor root, and 

a large, lateral part, the sensory root. 

 The posterior surface of the pons is hidden from view by the cerebellum. It 

forms the upper half of the floor of the fourth ventricle and is triangular in 

shape. The posterior surface is limited laterally by the superior cerebellar 

peduncle and is divided into symmetrical halves by a median sulcus.   

 The nuclei for certain paired cranial nerves are also contained in the pons. 

These include the trigeminal (V) nerves, the abducent (VI) nerves, the facial 

(VII) nerves, and the vestibular branch of the vestibulocochlear (VIII) nerves. 

 Other important nuclei in the reticular formation of the pons are the 

pneumotaxic area and the apneustic area, together with the rhythmicity area in 

the medulla, they help control respiration. 

 

Medulla Oblongata 

The medulla oblongata, or simply medulla, is a continuation of the upper 

portion of the spinal cord and forms the inferior part of the brain stem. It lies 

just superior to the level of the foramen magnum and extends upward to the 

inferior portion of the pons. It measures 3 cm in length. 

 The medulla contains all ascending and descending tracts that 

communicate between the spinal cord and various parts of the brain. The 

tracts constitute the white matter of the medulla. 
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 On the anterior side of the medulla, a median fissure is present, and on each 

side of the median fissure is a roughly triangular structure called pyramid. The 

pyramids are composed of the largest motor tracts that pass from the cerebral 

cortex to the spinal cord (corticospinal fibers), which originate in the large 

nerve cells in the precentral gyrus of the cerebral cortex. Just above the 

junction of the medulla with the spinal cord, most of the fibers in the left 

pyramid cross to the right side, and most of the fibers in the right pyramid 

cross to the left. This crossing is called decussation of pyramids. Decussation 

explains why motor areas of one side of the cerebral cortex control muscular 

movements on the opposite side of the body. 

 On each lateral surface of the medulla and posterolateral to the pyramids is 

an oval projection called the olive, which is an oval elevation produced by the 

underlying inferior olivary nucleus and two accessory olivary nuclei. In the 

groove between the pyramid and the olive emerge the rootlets of the 

hypoglossal nerve. Posterior to the olive are the inferior cerebellar peduncles, 

which connect the medulla to the cerebellum. In the groove between the olive 

and the inferior cerebellar peduncle emerge the roots of the glossopharyngeal 

and vagus nerves and the cranial roots of the accessory nerve. 

 The posterior surface of the superior half of the medulla oblongata forms 

the lower part of the floor of the fourth ventricle. The posterior surface of the 

lower half of the medulla is continuous with the posterior aspect of the spinal 

cord and possesses a posterior median sulcus. On each side of the median 

sulcus there is an enlarge swelling, the gracile tubercle, produced by the 

underlying gracile nucleus. Lateral to the gracile tubercle is a similar swelling, 

the cuneate tubercle, produced by the underlying cuneate nucleus. These 

nuclei receive sensory fibers from ascending tracts (right and left fasciculus 

gracilis and fasciculus cuneatus) of the spinal cord and relay the sensory 

information to the opposite side of the medulla.  

In addition to these functions, the medulla contains an area of dispersed gray 

matter containing some white fibers. This region is called the reticular 

formation. Actually, portions of reticular formation are also located in the 

spinal cord, pons, midbrain, and diencephalons. The reticular formation 

functions in consciousness arousal from sleep.  
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 The medulla also contains the nuclei of origin for several pairs of cranial 

nerves. These are the cochlear and vestibular branches of the 

vestibulocochlear (VIII) nerves (there is also a nucleus for the vestibular 

branches in the pons), the glossopharyngeal (IX) nerves, the vagus (X) nerves, 

the cranial portion of the accessory (XI) nerves, and the hypoglossal (XII) 

nerves. 

  In view of the many vital activities controlled by the medulla, it is not 

surprising that a hard blow on the base of the skull can be fatal. 

 

Cerebellum 

The cerebellum is the second largest portion of the brain and occupies the 

posterior cranial fossa beneath the tentorium cerebelli. It is situated posterior 

to the pons and medulla oblongata and below the occipital lobe of the 

cerebrum. It is separated from the cerebrum by the transverse fissure and by 

an extension of the cranial dura matter, the tentorium cerebelli. The tentorium 

cerebelli partially encloses the transverse sinus and supports the occipital 

lobes of the cerebral hemisphere. The cerebellum consists of two cerebellar 

hemispheres joined by a narrow median vermis. 

 The cerebellum is divided into three main lobes: the anterior lobe, the 

middle lobe, and the flocculonodular lobe. The anterior lobe may be seen on 

the superior of the cerebellum and is separated from the middle lobe by a wide 

V-shaped fissure called the primary fissure. The middle lobe (sometimes called 

the posterior lobe), which is the largest part of the cerebellum, is situated 

between the primary and the uvulonodular fissures. The flocculonodular lobe 

is situated posterior to the uvulonodular fissure. A deep horizontal fissure that 

is found a long the margin of the cerebellum separates the superior from the 

inferior surfaces; it is of no morphological or functional significance. 

 The anterior lobe, uvula, and the pyramid of the vermis constitute the 

paleocerebellum, which functionally related to the gross movements of the 

head and body. The middle lobe constitutes the neocerebellum and is 

associated with fine voluntary movements. The flocculonodular lobe 

constitutes the archicerebellum, which is associated with the vestibular 

system. 
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 The superior surface of the cerebellum shows the posterior aspects of the 

vermis as a ridge that is not separated from the hemispheres by grooves or 

fissures. The primary fissure, noted above, is visible on this surface. 

 The inferior surface of the cerebellum shows a deep groove, the vallecula, 

the floor of which is formed by the inferior aspect of the vermis.   

 The cortex of the cerebellum is much folded, the folds or folia being 

separated by numerous transverse fissures. Each folium has a core of white 

matter and an outer covering of gray matter. A section made through the 

cerebellum parallel with the median plane divides the folia at right angles, and 

the cut surface has a branched appearance, called the arbor vitae. 

 The cerebellum is linked with other parts of the CNS by numerous efferent 

and afferent fibers that are grouped together on each side into three large 

bundles or peduncles. The superior cerebellar peduncles connect the 

cerebellum to the midbrain, the middle cerebellar peduncles connect the 

cerebellum to the pons, and the inferior cerebellar peduncles connect the 

cerebellum to the medulla oblongata.   

 The archicerebellum, phylogenitically the oldest part of the cerebellum, 

receives input from the vestibular nerve and the vestibular nuclei. The output 

to the lower motor neurons is transmitted through vestibulospinal tract and 

the reticulospinal fibers. 

 The paleocerebellum receives input from the properioceptive endings in the 

muscle and tendons, and from the touch and pressure receptors. The output to 

the lower motor neurons is transmitted through the vetibulospinal, 

rubrospinal, and reticulospinal tract. This part is sensitive to changes in 

muscle and tendon tension and information on touch and deep pressure. 

 The neocerebellum receives a very large input through the cotricoponto 

cerebellar tract from the cerebral cortex of the opposite side. The output to the 

lower motor neurons travel through the thalamus to the motor area of the 

cerebral cortex, then through the corticospinal to the lower motor neuron. The 

neocerebellum thus facilitate a smooth, coordinated voluntary movement and 

ensures that the force, direction, and extent of the movement are accurate. 

 

 

Ventricles of the Brain 
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The ventricles are the cavities in the brain that communicates with each other, 

with the central canal of the spinal cord, and with the subarachnoid space. 

Each of the two lateral ventricles is located in a hemisphere of the cerebrum 

under the corpus callosum. The third ventricle is a vertical slit between and 

inferior to the right and left halves of the thalamus and between the lateral 

ventricles. Each lateral ventricle communicates with the third ventricle by a 

narrow, oval opening, the interventricular foramen. The fourth ventricle lies 

between the inferior brain stem and the cerebellum. It communicates with the 

third ventricle via a canal-like structure, cerebral aqueduct, which pass 

through the midbrain. The roof of the fourth ventricle has three openings: a 

median aperture (foramen of Magendie) and two lateral apertures (foramen of 

Luschka). Through these openings, the fourth ventricle also communicates 

with the subarachnoid space of the brain and spinal cord. 

 The entire central nervous system contains between 80 and 150 ml of 

cerebrospinal fluid. It is a clear, colorless fluid of water consistency. 

Chemically, it contains protein, glucose, urea, and salt. It also contains some 

lymphocytes. CSF has two principal functions related to homeostasis: 

protection and circulation. The fluid serves as a shock-absorbing medium to 

protect the brain and the spinal cord from jolts that would otherwise cause 

them to crash against the bony walls of the cranial and vertebral cavities. With 

regard to its circulatory function, CSF delivers nutritive substances filter from 

blood to the brain and spinal cord and removes wastes and toxic substances 

produced by the brain and spinal cord cells. 

 The CSF is formed primarily by filtration and secretion from networks of 

capillaries in the ventricles called choroids plexuses. Various components of 

the choroids plexuses form a blood-cerebrospinal fluid barrier that permits 

certain substances to enter the fluid but prohibits others. Such barrier protects 

the brain and the spinal cord from harmful substances. 

 The fluid formed in the choroids plexuses of the lateral ventricles circulates 

through the interventricular foramina to the third ventricle, where more fluid is 

added by the choroids plexus of the third ventricle. It then flows through the 

cerebral aqueduct into the fourth ventricle, here there is contributions from the 

choroids plexus of the fourth ventricle. The fluid then circulates through the 

apertures of the fourth ventricle into the subarachnoid space  around the back 
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of the brain. It also passes downward to the subarachnoid space around the 

posterior surface of the spinal cord, and around the anterior part of the brain. 

 In certain situations around the base of the brain, the arachnoid space does 

not closely follow the surface of the brain so that the subarachnoid space 

expands to form subarachnoid cisterns: these are the cerebellarmedullary 

cistern, the pontine cistern, and the interpedunclar cistern.  

Inferiorly, the subarachnoid space extends beyond the lower end of the 

spinal cord and invests the cauda equine. The subarachnoid space ends below 

at the level of the interval between the second and third sacral vertebrae. 

 Most of the fluid is absorbed into a vein called the superior sagittal sinus. 

The absorption actually occurs through arachnoid villi (fingerlike projections 

of the arachnoid into the dural venous sinus, especially the superior sagittal 

sinus). Normally, cerebrospinal fluid is absorbed as rapidly as it is formed. 

 

 

Blood Supply of the Brain 

Arteries of the Brain 

The brain is supplied by the two internal carotid and two vertebral arteries. The 

four arteries anastomose on the inferior surface of the brain and form the 

circle of Willis (circulus arteriosus) 

 

Internal Carotid Artery 

The internal carotid artery emerges from the cavernous sinus on the medial 

side of the anterior clinoid process. It then turns backward to the region of the 

lateral cerebral sulcus. Here, it divides into anterior and middle cerebral 

arteries. 

Branches of the cerebral portion of the internal carotid artery: 

1. The ophthalmic artery arises as the internal carotid artery emerges from the 

cavernous sinus. It enters the orbit through the optic canal, below and 

lateral to the optic nerve. It supplies the eye and other orbital structures, 

and its terminal branches supply the frontal area of the scalp, the ethmoidal 

and frontal sinuses, and the dorsum of the nose. 

2. The posterior communicating artery, a small vessel that runs backward to 

join the posterior cerebral artery. 
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3. The choroidal artery, a small branch, passes backward, enters the inferior 

horn of the lateral ventricle, and ends in the choroids plexus. 

4. The anterior cerebral artery runs forward and medially and enters the 

longitudinal fissure of the cerebrum. It is joined to the artery of the opposite 

side by the anterior communicating artery. It curves backward over the 

corpus callosum, and its cortical branches supply all the medial surface of 

the cerebral cortex as far back as the parieto-occipital sulcus. They also 

supply a strip of cortex about 2.5 cm wide on the adjoining lateral surface. 

Several central branches pierce the brain substance and supply the deep 

masses of gray matter within the central hemisphere. 

5. The middle cerebral artery, the largest branch of the internal carotid, run 

laterally in the lateral cerebral sulcus. Cortical branches supply the entire 

lateral surface of the hemisphere, except for the narrow strip supplied by 

the anterior cerebral artery, the occipital pole, and the inferolateral surface 

of the hemisphere, which are supplied by the posterior cerebral artery. 

Central branches enter the anterior perforated substance and supply the 

deep masses of gray matter within the cerebral hemisphere. 

 

Vertebral Artery 

The vertebral artery, a branch of the first part of the subclavian artery, ascends 

the neck through the foramina in the transverse processes of the upper six 

cervical vertebrae. It enters the skull through the foramen magnum and passes 

upward, forward, and medially on the medulla oblongata. At the lower border 

of the pons it joins the vessel of the opposite side to form the basilar artery. 

 

Cranial Branches 

1. Meningeal arteries. 

2. Anterior and posterior spinal arteries. 

3. Posteroinferior cerebellar artery. 

 

 The posterior cerebral artery on each side curves laterally and backward 

around the midbrain. Cortical branches supply the inferolateral surface of the 

temporal lobe and the lateral and medial surfaces of the occipital lobe. It thus 

supply the visual cortex. Central branches pierce the brain substance and 
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supply (a) the deep masses of gray matter within the cerebral hemisphere and 

(b) the midbrain. 

 

Circle of Willis 

The circle of Willis lies in the interpeduncular fossa at the base of the brain. It 

is formed by the anastomosis between the two internal carotid arteries and the 

two vertebral arteries. The anterior communicating, the anterior cerebral, the 

internal carotid, the posterior communicating, and the basilar arteries all 

contribute to the circle. The circle of Willis allows blood that enters by either 

the internal carotid or vertebral arteries to be distributed to any part of both 

cerebral hemispheres. Cortical and central branches arise from the circle and 

supply the brain substance. 

 

Veins of the Brain 

The veins of the brain have no muscular tissue in their thin walls and they 

posses no valves. They emerge from the brain and drain into the cranial 

venous sinuses. Cerebral and cerebellar veins and vein of the brain stem are 

present. The great cerebral vein is formed by the union of the two internal 

cerebral veins and drains into the straight sinus. 

 

Cranial Nerves 

The 12 pairs of cranial nerves are named as follows: 

I. Olfactory (sensory). 

II. Optic (sensory). 

III. Oculomotor (motor). 

IV. Trochlear (motor). 

V. Trigeminal (mixed). 

VI. Abducent (motor). 

VII. Facial (mixed). 

VIII. Vestibulocochlear (sensory). 

IX. Glossopharyngeal (mixed). 

X. Vagus (mixed). 

XI. Accessory (motor) 

XII. Hypoglossal (motor). 
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 The nerves emerge from the brain and are transmitted through the foramina 

and fissures in the base of the skull. All the nerves are distributed in the head 

and neck except the vagus, which also supplies structures in the thorax and 

abdomen. The olfactory, optic, and vestibulocochlear nerves are entirely 

sensory; the oculomotor, trochlear, abducent, accessory, and hypoglossal 

nerves are entirely motor, and the remaining nerves are mixed. 

 

Olfactory Nerve 

The olfactory nerves, or nerves of smell, originate as central processes of the 

olfactory receptors nerve cells in the mucous membrane of the upper part of 

the nose (above the superior concha). Bundles of these nerve fibers pass 

through the openings in the cribriform plate of the ethmoid bone and end in 

the olfactory bulb in the anterior cranial fossa. Emerging from the posterior 

end of the olfactory bulb is a white band, the olfactory tract, which passes 

backward to the olfactory area of the cerebral cortex. 

 

Optic Nerve 

The optic nerve, or nerve of sight, is about 4 cm long. It leaves the orbital 

cavity by passing through the optic canal in company with the ophthalmic 

artery and enters the cranial cavity. Within the orbit, the nerve is surrounded 

by the three meninges, the dura, arachnoid, and pia mater, which carry with 

them an extension of the subarachnoid space. The nerves on both sides now 

join one another to form the optic chiasma. Here, the nerve fibers that arise 

from the medial (nasal) half of each retina cross the midline and enter the optic 

tract of the opposite side; the fibers from the lateral (temporal) half of each 

retina pass posteriorly in the optic tract of the same side. 

 The optic tract emerges from the posterolateral angle of the optic chiasma 

and passes backward around the lateral side of the midbrain to reach the 

lateral geniculate body. A few fibers, serving papillary and ocular reflexes, 

bypass the lateral geniculate body and go directly to the pretectal nucleus and 

the superior colliculus. 

 

Oculomotor Nerve 
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The oculomotor nerve is a motor nerve and supplies the following extrinsic 

muscles of the eye within the orbit: levator palpebrae superioris, superior 

rectus, medial rectus, inferior rectus, and inferior oblique. It also supplies the 

sphincter pupillae and the ciliary muscle with parasympathetic fibers. 

 The oculomotor nerve emerges from the anterior aspect of the midbrain 

medial to the cerebral peduncles. The nerve passes close to and between the 

posterior cerebral and the superior cerebellar arteries. It runs forward in the 

lateral wall of the cavernous sinus and divides into a superior and an inferior 

ramus, which enter the orbit through the superior orbital fissure. 

 

Trochlear Nerve 

The trochlear nerve is a motor nerve and is the most slender of the cranial 

nerves. It supplies the superior oblique muscle in the orbit. The nerve emerges 

from the posterior surface of the midbrain, just below the inferior colliculi. It 

then curves forward around the lateral side of the cerebral peduncles. It runs 

forward in the lateral wall of the cavernous sinus, lying slightly below the 

oculomotor nerve. 

 The trochlear nerve enters the orbit through the superior orbital fissure. 

 

 

 

 

Trigeminal Nerve 

The trigeminal nerve contains both sensory and motor fibers and is the largest 

cranial nerve; it supplies the sensory fibers to the skin of the scalp, the face, 

the teeth, the nasal cavity, and the paranasal air sinuses and supplies motor 

fibers to the muscle of mastication (and the tensor veli palatine and tensor 

tympani muscles). 

 The trigeminal nerve emerges from the anterior surface of the pons by a 

large sensory and a small motor root, the motor root lying medial to the 

sensory root. The nerve passes forward out of the posterior cranial fossa, 

below the superior petrosal sinus, and carries with it a pouch derived from the 

meningeal layer of dura mater. On reaching the depression on the apex of the 

petrous part of the temporal bone in the middle cranial fossa, the large 
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sensory root expands to form the trigeminal ganglion. The trigeminal ganglion 

is crescentic and lies within the pouch of dura mater called the trigeminal 

cave. The motor root of the trigeminal nerve is situated below the sensory 

ganglion and is completely separate from it. The ophthalmic, maxillary, and 

mandibular nerves arise from the anterior border of the ganglion. 

 The ophthalmic nerve is purely sensory and is the smallest division of the 

trigeminal nerve. It runs forward in the lateral wall of the cavernous sinus 

below the oculomotor and trochlear nerves. It divides into three branches the 

lacrimal, frontal, and nasociliary, which enter the orbit cavity through the 

superior orbital fissure.  

 The maxillary nerve is purely sensory. It runs forward along the lower part of 

the lateral wall of the cavernous sinus. It leaves the skull through the foramen 

rotundum to enter the pterygopalatine fossa. 

 The mandibular nerve is motor and sensory and is the largest division of the 

trigeminal nerve. The large sensory root leaves the lateral part of the trigeminal 

ganglion and passes at once through the foramen ovale. The small motor root 

passes beneath the ganglion, then through the foramen ovale. Immediately 

after emerging from the foramen, the motor root joins the sensory root. The 

course and branches of the mandibular nerve in the infratemporal fossa are 

studied previously. 

 

Abducent Nerve 

The abducent nerve is a small motor nerve and supplies the lateral rectus 

muscle of the eyeball. It emerges from the anterior surface of the brain, 

between the lower border of the pons and the medulla oblongata. It lies at first 

in the posterior cranial fossa. It then turns sharply forward, crossing the 

superior border of the petrous part of the temporal bone. Having entered the 

cavernous sinus, it runs forward with the internal carotid artery. It enters the 

orbital cavity through the superior orbital fissure.  

 

Facial Nerve 

The facial nerve has a medial motor root and a lateral sensory root, the nervus 

intermedius. The motor root supplies the muscles of the face, the scalp and 

auricle, the buccinator, the platysma, the stapedius, the stylohyoid, and the 
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posterior belly of the digastric. The sensory root carries taste fibers from the 

anterior two-thirds of the tongue, the floor of the mouth, and the palate. It is 

also conveys parasympathetic secretomotor fibers to the submandibular and 

sublingual salivary glands, the lacrimal gland, and the glands of the nose and 

palate. 

 The two roots of the facial nerve emerge from the anterior surface of the 

medulla oblongata. They pass laterally and forward in the posterior cranial 

fossa with the vestibulocochlear nerve to the opening of the internal acoustic 

meatus. At the bottom of the meatus, the nerve enters the facial canal and runs 

laterally above the vestibule of the labyrinth until it reaches the medial wall of 

the tympanic cavity. 

 

Vestibulocochlear Nerve 

The vestibulocochlear nerve consists of two sets of sensory fibers: vestibular 

and cochlear. The vestibular fibers, which are concerned with equilibrium, 

represent the central processes of nerve cells of the vestibular ganglion. This 

is located in the outer part of the internal acoustic meatus. 

 The cochlear fibers, which are concerned with hearing, represent the central 

processes of nerve cells of the spiral ganglion of the cochlea.  

 The two parts of the nerve leave the anterior surface of the brain between 

the lower border of the pons and the medulla oblongata. They cross the 

posterior cranial fossa and enter the internal acoustic meatus with the facial 

nerve. 

 

Glossopharyngeal Nerve 

The glossopharyngeal nerve is a motor and sensory nerve. The motor fibers 

supply the stylopharyngeus muscle; parasympathetic secretomotor fibers 

supply the parotid salivary gland. The sensory fibers (including the taste 

fibers) pass to the posterior third of the tongue and the pharynx. 

 The glossopharyngeus nerve emerges from the anterior surface of the 

upper part of the medulla oblongata by three or four rootlets between the olive 

and the inferior cerebellar peduncles. It passes forward and laterally beneath 

the cerebellum in the posterior cranial fossa and leaves the skull by passing 
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downward through the central part of the jugular foramen. Its further course in 

the neck is studied previously with the structures of the neck. 

 The superior and inferior sensory glossopharyngeal ganglia are situated on 

the nerve as it passes through the jugular foramen. 

 

Vagus Nerve 

The vagus nerve is composed of motor and sensory fibers. It supplies the 

heart and the major part of the respiratory and intestinal tract. 

 The vagus nerve emerges from the anterior surface of the upper part of the 

medulla oblongata by 8 or 10 rootlets between the olive and the inferior 

cerebellar peduncle. It lies below the glossopharyngeal nerve. The nerve 

passes laterally beneath the cerebellum in the posterior cranial fossa and 

leaves the skull through the central part of the jugular foramen. Its further 

course in the neck is studied previously. 

 The superior vagal sensory ganglion is situated on the nerve as it passes 

through the jugular foramen. The inferior vagal sensory ganglion lies on the 

nerve a short distance below the foramen. 

 

Accessory Nerve 

The accessory nerve is a motor nerve. It consists of a small cranial root that is 

distributed through the branches of the vagus nerve to the muscle of the soft 

palate, pharynx, and larynx, and a large spinal root that innervates the 

sternocleidomastoid and trapezius muscles. 

 The cranial root emerges from the anterior surface of the upper part of the 

medulla oblongata by 4 or 5 rootlets between the olive and the inferior 

cerebellar peduncle. It lies below the vagus nerve. The nerve runs laterally 

beneath the cerebellum in the posterior cranial fossa and joins the spinal root. 

 .the spinal root arise from nerve cells in the anterior gray column of the 

upper five segments of the cervical part of the spinal cord. The nerve fibers 

emerge on the lateral surface of the spinal cord and form a nerve trunk. The 

nerve ascends alongside the spinal cord and enters the skull through the 

foramen magnum; it then turns laterally to join the cranial root. 

 They pass through the jugular foramen, and then the cranial portion 

separates from the spinal root and becomes adherent to the inferior ganglion 
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of the vagus. The fibers of the cranial root are distributed chiefly in the 

pharyngeal and recurrent laryngeal branches of the vagus. 

 The spinal root runs backward, crossing the internal jugular vein to reach 

the upper part of the sternocleidomastoid muscle. Its further course in the 

neck is studied previously. 

 

Hypoglossal Nerve 

The hypoglossal nerve is the motor nerve supply to the all the intrinsic muscle 

of the tongue and, in addition, the styloglossus, hyoglossus, and the 

genioglossus muscles. The nerve emerges as a number of rootlets on the 

anterior surface of the medulla oblongata between the pyramid and the olive. 

The nerve runs laterally in the posterior cranial fossa and leaves the skull 

through the hypoglossal canal. 

 

 

 

  

 


