Brain and Cranial Nerves
Gross Anatomy of the Brain and Cranial Nerves
Central Nervous System (CNS): brain and spinal cord



Interprets incoming sensory information and give instructions

based on past information
Peripheral Nervous System (PNS): cranial and spinal nerves, ganglia, and sensory

receptors



Carry impulses from sensory receptors to the CNS and from the

CNS to their final destination


Sensory Portion: made up of nerve fibers that conduct impulses to the CNS


Motor Arm: conducts impulses from the CNS



Somatic Division: can be called the voluntary system




Controls skeletal muscles



Autonomic Division: controls smooth muscle and cardiac muscle and

glands




Can be called involuntary




2 branches to be discussed later (sympathetic/parasympathetic)

The Human Brain


Neural Tube: the initial appearance of the CNS in the embryo



Is completely formed by the 4th week of gestation

Forebrain, Midbrain, Hindbrain: formed from constrictions that form on the neural tube

Ventricles: enlarged regions of the neural tube
Cerebral Hemispheres: most superior part of the brain

Gyri: elevated ridges of tissue

Sulci: shallow grooves of brain tissue

Fissures: deeper grooves of tissue

Longitudinal Fissure: divides the cerebral hemispheres 

Central Sulcus: divides frontal and parietal lobes

Lateral Sulcus: divides temporal from parietal lobe

Parieto-occipital Sulcus: divides parietal and occipital




Not externally visible

Primary Somatosensory Cortex: found in the postcentral gyrus of the parietal lobe



Pain, pressure and temperature receptors are localized here
Somatosensory Association Area: area where incoming stimuli is analyzed


Allows awareness of pain, cold, etc





Uncus: olfactory area found deep in the temporal lobe

Primary Motor Area: responsible for conscious or voluntary movement of the skeletal

muscles

Broca’s Area: specialized motor speech area



Damage here reduces or eliminates the ability to articulate

Prefrontal cortex: contains areas involved in intellect, complex reasoning and personality

Wernicke’s Area: area where unfamiliar words are sounded out



Usually only in the left hemisphere

Hemispheres



Right: abstract, conceptual, or spatial processes


Left: language brain

Cerebral cortex: contains cell bodies of neurons involved in right brain activities

Cerebral White Matter: carries impulses to or from the cortex of the brain
Diencephalon


Visible Structures:



Olfactory Bulbs



Olfactory Tracts



Optic Nerves



Optic Chiasma



Optic Tracts



Pituitary Gland: hangs from the floor of the hypothalamus


Mammillary Bodies: relay station for olfaction

Thalamus: made up of 2 lobes of gray matter
Is a major integrating and relay station for sensory impulses

Intermediate Mass: connects the 2 lobes of the thalamus

Interventricular Foramen: connects the 3rd ventricle with the lateral ventricle

Hypothalamus: regulates body temperature, water balance, fat and carbohydrate

metabolism, and drives of the body

Pineal Body: a neuroendocrine structure, make melatonin

Choroid Plexus: forms cerebrospinal fluid
Brain Stem

Pons: made up of motor and sensory fibers; connects the brain with lower CNS centers

Medulla Oblongata: house autonomic centers for heart rate, respiratory rhythm, blood

pressure and centers for vomiting, swallowing, etc.

Cerebral Aqueduct: connects the 3rd and 4th ventricle
Cerebellum: cauliflower shaped


Has 2 hemispheres with an outer cortex of gray matter and inner of white


Controls unconscious coordination of skeletal muscle activity and balance




Vermis: connects the hemispheres and lobes

Arbor Vitae: white matter found within the cerebellum
Cerebral Hemispheres


Corpus Callosum: connects the 2 hemispheres

Fornix: used in olfactory functions

Septum Pellucidum: separates the lateral ventricles of the hemispheres

Basal Ganglia: involved in regulating voluntary motor activity
Meninges of the Brain


3 Coverings of the Brain:



Dura Mater: double layered, outermost membrane




Outer layer attaches it to the inner surface of the skull





Layers are fused, with the exception of 3 places:




Falx Cerebri




Falx Cerebelli




Tentorium Cerebelli


Arachnoid Mater: is under the dura mater




Layer is spider-web like, giving it its name


Pia Mater: highly vascular inner layer




Attached to the surface of the brain


Meningitis: inflammation of the meninges




Serious problem because of close association of the brain and

meninges




Usually diagnosed by taking cerebrospinal fluid from the

arachnoid space around the spinal cord


Encephalitis: infection spread to the brain tissue due to meningitis
Cerebrospinal Fluid: formed by the choroid plexus



Circulates from the 2 lateral ventricles through the brain down the spinal

cord


Hydrocephalus: water on the brain



Occurs when there is obstructed drainage of the cerebrospinal fluid from

the brain




Can be from anatomical issues



In adults, causes significant brain damage if left untreated




In infants, can be accommodated to an extent due to the fontanels
Cranial Nerves:


Table 19.1

