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In the name of Allah, the most compassionate the most merciful.  

This sheet represents the beginning of the second part of this system’s anatomy lectures, 
discussing the brain & its components, it’s blood supply, the cerebral cortex, basal ganglia & 
how it controls the motor activity, what is the cerebellum and what is his role in keeping 
the body’s balance & coordination. 

Most of this sheet subjects are familiar to us with a minimum new acknowledgment; so just 
read it & revise your information. 

The science of neurology: often noted to as the science of mystery; many areas in studying the 
CNS are under research which means that scientists only know a few regarding the way this 
system function. In these lectures we are aiming to examine some of what the science has 
reached regarding how the wiring inside the brain happen, What is the language of 
interaction between the neurons, brain cells & different body parts, The functions & lesions 
of each gyri…etc. 

As we’re stepping into this science; tell me…what do you know about the brain? Its tissue main 
component? How much does it weigh? Is the cholesterol good or bad for it? Do the Rt. & Lt. 
hemispheres interact? & if they do; what would an interruption of this connection cause? 

The human brain weighs 3 pounds (which is around 1.5 kg), comprising 60% of fat thus 
being one of the fattest organs in the human body. Human brain has the capacity to 
generate approximately 23 watts of power when awake as it has 100 billion neurons 
present in it.  

This marvelous organ consumes 20% of the total blood & oxygen that’s produced in the 
body to function, the blood vessels supplying it are almost 100,000 miles in length*. if the 
blood supply to the brain got interrupted it’s a matter of 8-10 seconds before the brain 
losses consciousness. After 5-6 minutes of hypoxia, the brain dies. In early pregnancy, the 
neurons develop at an alarming rate of 250,000 per minute…Although, as we grow older we 
are unable to remember new things; according to the researchers in the US it is because 
the brain is unable to filter and remove old memories which prevent it from absorbing new 
ideas. 

Before things become serious; let’s have some fun🕶🔥: 

 
Look at these green lines & move your head; are 
they moving? 
Now focus on one of them & cover the rest :)... 
yah, u got it they’re not moving at all. 
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Believe it or not both hearts have the same 

color😄. 

 
 

 

The letters here appear tilted where they  
are actually periductular.  

 

When u first look at this picture, u might see a young lady or 
an old one; however, if u concentrated , u should be able to 
see them both;-I couldn’t see the old one so nvm just agree 

on this & keep going🌊-. 

If u focused on one square & 
rapidly shifted ur eyes between 
the rest , u are supposed to see 
a core of dots moving (shifting 
between white & grey); some 
scientists explained this in 
relation to psychiatry.  

The point is sometimes we see things that aren’t really their; this Hermann Gird illusion is a 
great example for what we are talking about. -for more explanation on this illusion check 
this-.  

We finish this tour with the most popular controversial illusion; is this shoe a grey & sea 
green shoe or is it a white & pink one? 

Either u saw a green or pink shoelace , the original owner of 
the shoes confirmed that it’s a white & pink shoe, but this 
doesn’t mean you’re wrong… 

These different situations we reviewed are cases of optical 

illusion, which can be explained by different suggested 
theories. 

https://youtu.be/hxHHR_tASiU
https://youtu.be/hxHHR_tASiU
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In the case of the shoe for example 87% people voted that its grey & sea green, and 13% 
voted for pink & white. And as u know our brain is formed by right & left cerebral 
hemispheres…So, what scientists basically said is if u are more of a right-side brain person 
(your Rt. Side of the brain is dominant) you will see pink and white,  it means you are 
intelligent; on the other hand if u are more of a left-side brain (your Lt. hemisphere is 
dominant) you will see grey and sea green its means you are creative mind. 

Optical illusions have nothing to do with color blindness; In color blindness person cannot 
differentiate some similar colors. Optical illusion is a manipulating trait our mind uses in a 
very joyful way. It is also attributed to the fact that we have two comprehension systems in 
our brains: 

-Fast thinking system (system 1): it is activated when you look without concentration (the first 
glance of examining something), it usually gives a false result, due to the rapid analysis; ex. 
If u looked quickly on a mathematical problem, there is a high probability of concluding a 
wrong answer.  

-Slow thinking system (system 2): activated when concentrating; like what u try to do in an 
exam or while reading a novel. U should aim to run this system more often especially when 
making fateful life decisions. 

 For more illustrations about optic illusions check this out. 

As you know; the Nervous system is divided into: 

-CNS: found within bones; the skull: brain [cerebrum, cerebellum, brain stem], the vertebral 
canal: spinal cord [8 cervical segments, 12 thoracic, 5 lumber, 5 sacral, 1 coccygeal]. 

-PNS: consists of:  

o Autonomic nervous system; divided into sympathetic & parasympathetic nervous 
systems. 

o somatic nerves; including 12 pairs of cranial nerves connected to the brain, and 31 
pairs of spinal nerves connected to the spinal cord. 

Let’s revise the basic Histology of the nervous system. 

Starting with the functional unit of this tissue; the Neuron. 

A neuron is formed of cell body & it’s processes [dendrites + axon]. Thus, we have multiple 
types of neurons according to shape: 

o Unipolar [pseudounipolar]: the dendrite & axon emerge from the same stem (point); 
ex. The neurons of the dorsal root ganglia [the first order sensory neurons]. 

https://youtu.be/7A-6gLmmCJ4
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o Bipolar: the axon and single dendrite leave at opposite ends [distinct points] of a 
spindle shaped body. 

o Multipolar: the most numerous neuronal cells as it makes many synapses; formed by 
one axon & multiple dendrites.  

The functional classification of neurons represented in having: 

o Afferent [ 
ا

 و َسهًل
ا

 sensory neurons: convey information from tissues and organs into [أهًل
the CNS. 

o Interneurons: the most abundant type of neurons; connect neurons within specific 
regions of the CNS [e.g., between the dorsal root & ventral root in the spinal cord]. 

o Efferent [ع َبّرا
َ
 motor neurons: transmit signals from the CNS to the effector organs [إطل

[muscles & glands]. 

The Cell body of a neuron contains Nucleus [large, rounded with prominent nucleolus] & 

Cytoplasm [contains the usual organelles &neurofibrils-remember NO centrioles, that’s why 
mature neurons cant divide, they are permanent cells]. 

Characteristics of the Neuronal processes: 

 

 

 

 

 

 

As you know, a nerve trunk is composed of several bundles of nerve fibers [fascicles], and 
these fascicles are formed from collections of several nerve 
fibers which might be sensory or motor. 

Be alerted to the membranes surrounding each level please; the 
epineurium is a large quantity of connective tissue surrounding 
the nerve trunk from the outside. Perineurium CT surrounds the 
fascicles separating them from each other, and the 
endoneurium CT surrounds each single nerve fiber. 

The Nerve fiber is a nomenclature applied to the axons of all 
nerve cells & to the dendrites of the unipolar cells.  

Dendrites Axon 
Multiple (for synapses 
between neurons). 

Single. 

Carry impulses to the cell 
body [afferent fibers]. 

Carry impulse from the cell 
body to the effector organ 
[efferent fibers]. 

Wide base, tapering end. The same diameter along its 
path. 

Give many branches. Give few collaterals. 

Contain neurofibrils & Nissl 
granules.  

Contain neurofibrils ONLY. 
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These fibers are enveloped by 2 types of sheathes present most exteriorly on it: 

o Myelin sheath: a thin layer of lipoprotein which is formed by the neurilemma cells 

[Schwann] outside the CNS & by oligodendrocytes inside the CNS. It’s interrupted at 
nodes of Ranvier; Thickly myelinated fibers transmit impulses faster as this layer has 
an insulator function-the more the myelination, the faster the impulse-it also has a 
nutritional role to the neuron. 
 

o Neurolemma [Schwann] sheath: a second layer that surrounds the myelin segments in 
myelinated nerve fibers; it looks like tubes. It’s important for nerve regeneration 

after injury. Note||when an incomplete cut of the nerve fiber takes place, it undergoes 
regeneration; that might be: 
 

 Anterograde regeneration: toward the cell body. 

 Retrograde regeneration: away from the cell body. 

The type of regeneration depends on the type of neuronal fiber & the type of the 
injury; we might have both happening.  

If we were in the CNS ,the oligodendrocyte will attach to the site of injury in the 
sheath & start the process of myelination rolling around the fiber [in the form of 
spiral circuits]; in the PNS it will be a Schwann cell. And over this we will have the 
neurolemma above it.  

Now let’s talk about the Nerve ganglia. 

A ganglion is a collection of nerve cells & nerve fibers surrounded by a CT capsule outside 
the CNS. When having this blessed collection inside the CNS we call it nucleus.   

Types of nerve ganglia: 
 

o Spinal ganglia: located near the spinal cord; ex. Dorsal root ganglia is located near the 
dorsal horn.  

o Autonomic ganglia: sympathetic & parasympathetic located around the autonomic 
nervous system.  

o Cranial ganglia: are parasympathetic ganglia ONLY; related to the cranial nerves.  

Important|| Basal ganglia: an old terminology used to emphasis the cell bodies [nuclei] 
inside the cerebral hemisphere [at its base] that controls the motor activity. Now we call 

it BASAL NUCLEI.  

The other important cells in the nervous tissue are the Glial cells. 
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 The CSF works as a scavenger for the waste products that we may have in our CNS as 
a result of the brain activity. 

 BBB [Blood brain barrier]: an anatomical barrier; as you know some medications are 
unable to cross it which means they have no central effect; other medicines that can 
cross it cause central side effects ex.: dizziness, unconsciousness. 

Astrocytes (astron= star): star-shaped cells with multiple radiating processes that bind 

neurons to capillaries and to the pia mater. Astrocytes that have few long processes are 

called fibrous astrocytes located in the white matter; protoplasmic astrocytes, with many short-

branched processes, are found in the gray matter. It functions mainly in defense [Blood–brain 
barrier]; also in Structural support, repair processes, metabolic exchanges. 

Now upgrading to our champion of the system; The Brain. 

o Cerebrum : 

 2 cerebral hemispheres: separated from each other by median fissure; the 
median fissure is a longitudinal sulcus that contains the falx cerebri inside it, 
which is one of the important Dural folds that have superior & inferior sagittal 
sinuses passing through them. These sinuses are important for the blood 
supply & CSF drainage.  

Type Origin Location Main function 
  Oligodendrocyte Neuronal tube. CNS. Myelin production, 

electrical insulation. 

Schwann cells Neuronal tube. PNS. Myelin production, 
electrical insulation. 

Astrocyte Neuronal tube. CNS. -structure support, 
repair processes. 

-contributes to the 
formation of BBB, 

metabolic 
exchanges. 

Ependymal cell Neuronal tube. CNS. Lining cavities of the 
CNS [ventricles: 

spaces inside the 
brain that lighten its 

weight so we 
couldn’t feel it, it’s 

where the CSF flow]. 
Microglia Bone marrow. CNS. Phagocytic cells; 

they phagocytose 
unwanted 

microbes/cells. 
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 Diencephalon: brain tissue between the Rt. & Lt. cerebral hemispheres. It’s 
formed of the thalamus & her family: hypothalamus, subthalamus, 
epithalamus & metathalamus. It also includes the space between the Rt. & Lt. 
thalamus & hypothalamus which we call the 3rd ventricle. We can only see this 
ventricle in a sagittal section [an extremely important section in a CT scan or 
MRI as it indicates many details]. Right below the diencephalon we have the 
brain stem. 

o Brain Stem : [forms the base of the brain] 
 Midbrain: divided into two parts due to the cerebral aqueduct of Sylvius; a 

canal that connects the 3rd ventricle to the 4th one. 
 Pons. 
 Medulla. 

Note|| the 4th ventricle is formed by (the pons & upper medulla oblongata) anteriorly and 

the cerebellum posteriorly. 

o Cerebellum : 
 2 cerebellar hemispheres. 
 The Vermis: a structure that connects the two cerebellar hemispheres. It has 

many important tracts passing through it & it is the reason the cerebellum 
controls balance and coordination of different movements.  
 

On embryological basis the brain is basically a neuronal tube 
formed by three vesicles:  

o Forebrain [prosencephalon]: the proximal brain vesicle. 
 2 Cerebral hemispheres . 
 Diencephalon: Later, the 3rd ventricle will form here. 

 

o Midbrain [mesencephalon]: the middle brain vesicle. 
 

o Hindbrain [rhombencephalon]: the distal brain vesicle. 
 Pons . 
 Medulla Oblongata . 
 Cerebellum. 

 

 

 

 

Sagittal section. 

Cerebral 

hemisphere 

Cerebral 

hemisphere 

Diencephalon  
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The developmental divisions of the brain 

 

 

 

 

 

 

 

 

All of this will be covered in detail as we uptrace forward in the course so don’t worry about 
it, just get familiar with it. 

Let’s continue our journey, moving on to the Cerebral hemispheres’ anatomical division🔥. 

It is held from a group of sulci [depression/أخاديد] & gyri [elevation/ تاَلفيف  ]; a higher 
proportion of the gyri indicates a higher intelligence [higher IQ] as the brain’s functional 
areas & wiring [synapses] between the neurons increases. Each gyrus have a specific 
function differ from the one aside to it, and some of them may have a helper function. The 
IQ-gyri relationship was noted after examining the brain of Albert Einstein by MRI; he has 
the highest IQ tell now.  

Let’s see how the sulci & gyri divide the cerebrum… 

We have 4 lines that divide each hemisphere into 4 lobes: 

o Two sulci:  
 The central sulcus: starts 1 inch on the medial surface of the brain & continues 

to the lateral surface. We call it the superolateral surface as part of it starts 

superiorly then it resumes laterally [the central sulus doesn’t meet with the lateral 

fissure as it ends about ½ inch/1 cm above the lateral fissure].  
It separates between the frontal [motor] lobe & parietal lobe,  
The parietal lobe extends until it reaches the parieto-occipital fissure and the 
1st imaginary line posteriorly.  
 

 Posterior ramus of lateral fissure. 
o Two imaginary lines: 
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 Imaginary line between Parieto-occipital fissure [that extends on the medial 

sagittal surface of the brain and to 1 inch on its lateral surface] & Preoccipital 

notch. 

 Imaginary line connecting the posterior ramus of lateral fissure to the previous line.  
The posterior ramus of lateral fissure is called so because it starts from the 
inferior surface of the brain separating it into 2 anatomical parts: 

 Anterior orbital part: as it is resting on the bony orbit. 

 Posterior tentorial part: because below it we have the tentorial sheath of 
the dura; this sheath separates between the tentorial surface of the 
brain & the cerebellum [the cerebellum located at the base of the 
brain]. 

On the inferior surface of the brain the lateral fissure starts from what we call 
the stem of the lateral fissure; so, the structure seen superiorly is the posterior 
ramus of the extended fissure. 

Thus, each hemisphere is divided into 4 lobes & 3 poles: 

o Frontal lobe. 

o Parietal lobe. 

o Temporal lobe. 

o Occipital lobe 

A pole of the brain is the most pointed end of a lobe; we have 3 poles which help u orient 
the brain when looking at it… 

2 anterior poles [the frontal & temporal] & 1 posterior pole [the occipital].  

The Preoccipital notch is a posteriorly pointed structure, in front of the occipital pole.  

 

 

 

 

 

 

 َو ِختاُمها ِمسك.       

 

Imaginary line 1. 

Imaginary line 2. 

Orbital surface. 
The stem of the 

lateral fissure. 

https://t.me/tlawaatt2Bot
https://t.me/tlawaatt2Bot

