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Lesson 3: Neurologic System 

Slide 1: Introduction Slide 

Slide 2: Divisions of the Neurologic System 

The neurologic system is made up of eight different 
components: the cerebral hemispheres, basal ganglia, 
brainstem and thalamus, cranial nerves, cerebellum, 
spinal cord, peripheral nervous system, and muscles. 

Slide 3: Newborn Skull 

Before we examine each of these parts of the nervous 
system, understand that a newborn’s skull has to 
expand in order to provide enough space for its brain to 
grow. To do this, the skull starts out as a set of 
disconnected plates simply resting on the brain. 

The soft spot, or “fontanelle,” on a baby’s scalp is the 
large gap between the four major bony plates. The 
plates fuse around the age of 12 when the brain has attained its adult size. For another 12 
years, however, the nerve cells inside the brain continue to move about and finally establish 
their permanent connections around the age of 25. 

Slide 4: Brainstem 

The brainstem is the oldest part of the brain, meaning it 
is found in practically all animals because it controls 
basic functions like consciousness, breathing, eye 
movements, facial sensation and jaw movements, facial 
movement, hearing, throat sensation and swallowing, 
slowing of the heart and gut, the large 
sternocleidomastoid muscle in the neck, and tongue 
movements. 

The nerves leaving the brainstem to carry out these functions are known collectively as the 
“cranial nerves.” 
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Slide 5: Cerebellum and Thalamus 

Behind the brainstem is the cerebellum. The cerebellum 
controls our balance and the fine coordination of our 
hands. 

The two egg-shaped structures sitting on top of the 
brainstem are called, individually, a “thalamus,” together, 
“thalami.” All sensory information entering the brain from 
the opposite side of the body, except smell, must first 
stop in the thalamus. The thalamus decides whether to 
interrupt our concentration and redirect our attention to 
the new sensory input. 

In times of great stress, like warfare, our brain can instruct 
the thalamus not to interrupt our concentration, even if 
the incoming sensation is the pain of a gunshot wound. 

The reason smell doesn’t stop in the thalamus is that 
smell is so important to survival that it is allowed free 
access to the brain without first having to stop in the 
thalamus. All of us have experienced remnants of this 
when we smell a particular fragrance that immediately 
evokes a special memory and feeling. 

This MRI summarizes some of the structures discussed so 
far. The blue structure in the center is the brainstem. On 
top of the brainstem is the round purple-colored 
thalamus, and behind the brainstem is the cerebellum. 

Slide 6: Basal Ganglia 

In the upper part of the brainstem, called the midbrain, 
and right above the thalamus, are the basal ganglia. 
“Basal” refers to their being at the base of the cerebral 
hemispheres, and “ganglia” means nerve cells. 

The basal ganglia control both our spontaneous 
movements at rest and our more automatic motor 
activities like walking, running, reaching, and facial 
expressions. 
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None of these movements requires moment by moment control by the cerebral cortex, nor did 
they require much effort to learn. That’s why everyone 
smiles when they’re happy and frowns when they’re sad. 
Facial expressions, walking, running, climbing, and 
reaching are all preprogrammed. These automatic 
behaviors are stored in the basal ganglia, or stored 
elsewhere but controlled by the basal ganglia. 

Slide 7: Nerve Cells 

The reason it took a year before we could begin walking 
was that nerves cells in our brain had to move into position, make the necessary connections 
with other nerve cells, and become insulated from other nerve cells with a layer of myelin.  

 

 

 

 

 

 

Nerve cells talk to each other by sending a pulse of 
electricity from the cell body down the axon. When the 
electrical impulse reaches the end of the axon, the axon 
spits out a chemical, a “neurotransmitter,” that 
stimulates the dendrites of another nerve cell to send 
another electrical charge down its axon. 

Myelin is a fatty membrane, coating almost all axons, 
that allows electricity to skip from one node of Ranvier to 
the next instead of sliding down the axon. Skipping, or 
“saltatory conduction,” allows electricity to speed down 
the axon at over 100 meters per second. 

Slide 8: Cerebral Cortex 

The basal ganglia and the cerebellum are the only motor control systems available to reptiles, 
which was fine because alligators, snakes, and lizards use their limbs primarily for locomotion.  
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It was only when mammals came along and added an entirely new layer of nerve cells, called 
the cerebral cortex, over the existing reptilian brain that mammals were able to add finer, more 
delicate control of their paws. 

The cerebral cortex is the outermost layer of the cerebral hemispheres, containing the cell 
bodies of the brain’s nerve cells, what we call the “gray matter.” The white interior is the “white 
matter” of the brain, containing all the axons of the nerve cells.  

 

 

 

 

 

 

Slide 9: Motor Strip 

Adding a layer of cerebral cortex over the reptilian 
brain was not enough for humans, because humans 
needed even more delicate control of finger 
manipulation for things like playing the piano. 

What humans came up with was a specialized strip of 
cerebral cortex called the  “motor strip.” In the 
1930’s, neurosurgeon Wilder Penfield applied tiny 
currents to the motor strip of patients already 
undergoing various procedures on their brain. As the brain itself has no pain fibers, the current 
was painless; so the patients were able to remain awake during the procedure. 
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Penfield mapped out the exact location of the nerve 
cells in the motor strip controlling the muscles of the 
face, arm, hand, leg, and foot on the opposite side of 
the body. The map Penfield produced is called the 
homunculus and as you’d expect, more brain cells in 
the motor strip are devoted to controlling our hands, 
face, and tongue than to controlling our shoulders, 
chest, and hip muscles. 

In order to coordinate the motor strip’s motor control 
with the cerebellum’s motor control, the frontal cortex in front of the motor strip sends a 
warning signal to the pons – which is why the pons has such a large pot belly. From the pons, 
the signal darts back into the cerebellum, and from there, up to the motor strip for final 
execution of the movement. 

 

 

 

 

 

Slide 10: Lobes of the Cerebral Hemispheres 

Each hemisphere of the brain is divided into 4 different 
lobes. The temporal lobe located behind our temples, the 
frontal lobe which is everything from the motor strip 
forward, the parietal lobe beginning at the sensory strip 
and extending back to the occipital lobe, and the occipital 
lobe at the back of the brain. 

Each lobe coordinates with the corresponding lobe in the 
other hemisphere through a thick cable of nerve fibers 
called the “corpus callosum.” Other smaller cables also 
exist outside the corpus callosum. 

Each lobe of the brain carries out particular functions, and in most people the left hemisphere 
dominates the control of oral and written speech, and handedness. 
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The temporal lobes, for example, are where sounds are 
analyzed. One particular area, Wernicke’s area, in the 
left posterior temporal lobe, translates spoken sounds 
and written text into understandable language. 

Damage to Wernicke’s area causes Wernicke’s 
“aphasia.” Aphasia is any inability to understand or 
express spoken or written words. In Wernicke’s aphasia, 
patients cannot understand spoken and written speech, 
even their own. When attempting to speak, patients 
with Wernicke’s aphasia mistakenly choose nonsense words without realizing that their speech 
is unintelligible. Because their intonations, that is, their sing-song quality of speech, is normal, 
people listening to Wernicke’s aphasia are baffled by what sounds like English, but isn’t.  

The expression of spoken and written speech is controlled by Broca’s area, located in the left 
frontal lobe, right in front of lips and tongue in the motor strip. Patients with Broca’s aphasia 
understand spoken and written speech but cannot formulate complete sentences. Instead, they 
grab at a single word or short phrase to try to express 
their thoughts. 

The occipital lobes are where light striking the retina is 
analyzed into meaningful three dimensional images. 

The parietal lobes are where touch and other sensations 
are analyzed. 

Paralleling the motor strip is a sensory homunculus that 
allows us to locate the part of the body receiving the 
sensation. 

Slide 11: Hippocampus 

In order to be remembered, the things we hear in the 
temporal lobes, feel in the parietal lobes, and see in the 
occipital lobes are first sent to a structure in the temporal 
lobe called the “hippocampus.” The hippocampus first has 
to decide whether the incoming event is new or old. It 
does this by checking its memory banks. 
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The memory banks for touch, sounds, and sight are located in the parietal, temporal, and occipital 
lobes, respectively. In other words, whenever the hippocampus processes an event for the first 
time, the hippocampus sends the processed memory trace back to the lobe it came from for long-
term storage. Which means that if we teach young children using all three senses – sight, sound, 
and touch, later access to these long-term memory traces is easier, because the brain can now find 
them in any one of a number of places in the brain. 

Smell, you recall, does not have to stop in the thalamus 
before being sent to the memory centers in the temporal 
lobe. Since most animals smell their way through the 
world, they need that direct connection between smell 
and memory. We experience that connection every time a 
particular fragrance evokes a sudden memory. 

Slide 12: Papez Circuit 

Another key feature about memory is that we primarily 
remember things that have emotional significance to us. 
The emotion can be joy, fear, anger, relief, anxiety -- 
whatever, but there must be something emotionally 
significant about the event for it to be remembered. 
Accordingly, the brain must have a way to attach an 
emotional handle onto an event if it’s to be remembered. 

That’s the job of the hippocampus in the temporal lobes 
where new memories are logged into the brain. As you 
would imagine, the hippocampus is intimately connected to the emotional centers of the brain. 
Some of these connections were described by James Papez in 1937. 

Papez’ circuit begins in the hippocampus, which sends signals through the fornix to the 
mammillary body and to the two pleasure centers, the septal nucleus and nucleus accumbens, 
both lying at the base of the frontal lobes. In the 1950’s, Olds and Milner demonstrated that 
rats with stimulating wires implanted into their 
pleasure centers would rather press a bar to deliver 
tiny jolts of electricity than eat or drink. 

Papez’ circuit continues upward from the mammillary 
body to the anterior, or front part of the thalamus, and 
then up to the cingulate gyrus, a major emotional 
center. The cingulate gyrus curves around to the 
entorhinal cortex in the temporal lobe to reenter the 
hippocampus and start the whole loop all over again. 
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Slide 13: Amygdala 

The other major emotional center connected to the 
hippocampus is the amygdala, the fear center, abutting 
the front of the hippocampus. 

It takes a good year and a half for the amygdala to 
become fully functional, which, not surprisingly, is 
about the time that toddlers begin to fear anything or 
anyone they don’t recognize as familiar and friendly. 

The amygdala initiates a response to fear by sending 
out two sets of signals. One set of signals is carried by stria terminalis. Stria terminalis arches up 
over the thalamus to deliver some of the amygdala’s 
output to the hypothalamus tucked underneath the 
two thalami (“hypo” means below). Stria terminalis 
also delivers some of the amygdala’s output to the 
pleasure centers. This suggests that the pleasure 
centers are actually reinforcement centers for both 
pleasure and fear. 

The signals sent to the hypothalamus are then sent in 
two directions in order to prepare us for a fight or 
flight response. One set of signals is sent to the pituitary gland in order to release adrenaline, 
corticosteroids, and other hormones into the 
bloodstream, and the other set of signals downward 
to the brainstem and spinal cord to stimulate the 
autonomic nervous system. 

Slide 14: Autonomic Nervous System 

The autonomic nervous system is made up of two 
nearly opposite branches: the sympathetic nervous 
system and the parasympathetic nervous system. 
Together, the sympathetic and parasympathetic nervous systems silently coordinate the body’s 
response to changing levels of stress. 

In high stress situations, the sympathetic nerves take over to dilate your pupils, make you 
sweat, open up your airways, speed up your heart, slow the gut, prevent your bladder from 
contracting, and stimulate the liver to release glucose and the adrenal glands to release 
adrenaline and steroids, all of which help to put you in a hypervigilant state. 
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In low stress situations, the parasympathetic nerves carry out more pastoral activities, like 
digesting our food, lowering our blood pressure, slowing our heart, and contracting the bladder 
during urination. 

The sympathetic nerves exit the central nervous system from the spinal cord, while the 
parasympathetic nerves exit from the brainstem, with the exception of the parasympathetic 
nerves to the bladder which exit from the very lowest part of the spinal cord. 

 

Slide 15: Limbic System 

The other set of signals from the amygdala passes into 
the basal ganglia, through the tail of the caudate 
nucleus into the head of the caudate nucleus, the 
putamen, and globus pallidus. 

Initially, those fear signals from the amygdala may be 
inhibitory, causing us to freeze, until the threat 
becomes, to the amygdala, imminently life-threatening. 

Once the amygdala senses that the danger is 
imminently life-threatening, it unleashes a fight or 
flight motor response from the basal ganglia. 

The cerebral cortex is not needed to coordinate this 
motor response, just as reptiles without a cerebral 
cortex are able to mount their own fight or flight 
response. What the cerebral cortex does add in mammals is the ability, 
if there’s time, to tailor the fight or flight response to a particular 
situation. In other words, birds and other lower animals may 
demonstrate complex behavior, but that’s all they do. In situations that 
require a different behavior, birds are stuck doing the same old same 
old. 
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Anatomically, then, there are four parallel fiber bundles having to do with memory, emotions, 
and our physiologic and motor responses to emotion. On the outside is the cingulate gyrus, and 
inside that, the tail of the caudate, the fornix, and stria terminalis.  

The limbic system is the name given to all the memory and emotional centers discussed so far, 
but not the basal ganglia. The limbic system includes the cingulate gyrus, entorhinal cortex, 
amygdala, hippocampus, fornix, mammillary body, the two pleasure centers nucleus 
accumbens and septal nucleus, the anterior thalamus, and the hypothalamus. 

 

 

 

 

 

Slide 16: Smell 

Smell is also included in the limbic system because it has 
direct connections to the hippocampus without having to 
stop in the thalamus like every other sensation. Smells 
are detected by the delicate fibers poking from the 
olfactory bulb through tiny holes in the roof of the nasal 
sinus. These are the fibers that get sheared off in an auto 
accident when your head strikes the windshield from not 
wearing your seatbelt. As most of taste is actually smell, 
loss of smell is a devastating injury to anyone who likes to 
eat. 

Slide 17: Reptiles 

The limbic system is what makes mammals so adorable; 
they’re warm and cuddly. 

Not so with reptiles. Reptiles don’t have a limbic system, so 
they glare at you without emotion. 
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Even when they appear threatening, it’s unclear whether the motor response of an open jaw 
and an attack posture are accompanied by any emotion. 

With such limited emotions, reptiles have no real way to 
attach emotional handles onto events for long-term storage. 
And even if they were able to create memories, without a 
cerebral cortex where would they store them? 

Most of their sensory nerve cells are involved in looking for 
food and sensing danger, and most of their motor nerve cells 
are involved in eating plants, attacking prey, or fleeing from 
predators. Without a hippocampus to attach emotions to 
events, and little space for storage, reptiles have rather 
limited memories. 

Slide 18: Limbic System and Basal Ganglia 

When the mammalian brain brought with it a limbic system and a cerebral cortex, the 
mammalian brain never discarded the motor control system of the reptilian brain. Instead, it 
kept the reptile’s motor control system as the basal ganglia, consisting of the caudate nucleus, 
the putamen, globus pallidus, and three smaller structures in the upper brainstem: the 
subthalamic nucleus, the red nucleus, and the substantia 
nigra. 

What the mammalian brain did was simply add a limbic 
system and a cerebral cortex. Some people even refer to 
the basal ganglia as the “reptilian brain.” 

The close connection between the limbic system and the 
basal ganglia explain how fear or 
intense anger evoke a fight or flight 
response, and perhaps even our 
cussing in response to some 
emotionally-charged event. 

We’ve all experienced situations where hearing a patriotic 
song, or seeing an old family picture or a deeply religious 
figure evokes an immediate, uncontrollable emotional 
feeling. These reactions, being so immediate, so deeply 
felt, and so hard to change suggest that they are outside 
the reach of the cerebral cortex, perhaps deep in the 
cellar of the brain, in the limbic system and basal ganglia. 
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Could it be that early childhood experiences are stored in 
the basal ganglia with their close connections to the limbic 
system, so that instead of emotions evoking a motor 
response, certain memories stored in the basal ganglia 
could be evoking emotions. 

Slide 19: Ventricles 

Another interesting thing about the brain: it’s hollow, and 
the hollow center is filled with a clear fluid called “cerebrospinal fluid.”   

Cerebrospinal fluid is made in clusters of cells dangling into the ventricles. The cerebrospinal 
fluid made in the lateral ventricles circles through the lateral ventricles and exits through a tiny 
channel called the Foramen of Monro into the narrow IIIrd ventricle lying between the two 
thalami.   

 

 

 

 

 

 

The cerebrospinal fluid exits the IIIrd ventricle into the IVth ventricle lying right behind the 
brainstem, between the brainstem and cerebellum.   

From the IVth ventricle, cerebrospinal fluid percolates up over the surface of the cerebral 
hemispheres. There, alongside the arteries feeding the brain in the subarachnoid space, the 
subarachnoid cerebrospinal fluid is eventually absorbed into the veins and superior sagittal 
sinus leaving 
the brain. 
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Slide 20: Central and Peripheral Nervous Systems 

Each half of the brain controls muscles on the opposite side of the body. It does so using two 
sets of nerves, one carrying a signal from the motor 
strip to the spinal cord, and a second one from the 
spinal cord out to the muscle. The vertical nerve from 
the motor strip to the spinal cord is called the “upper 
motor neuron,” and the horizontal nerve from the 
spinal cord to the muscle is called the “lower motor 
neuron.” 

Sensations travel in the opposite direction – along a 
horizontal nerve to the spinal cord, and then up the 
spinal cord to the opposite side of the brain. 

All of the motor and sensory nerves that start and finish in the brain and spinal cord constitute 
the “central nervous system.” All the motor and sensory nerves extending between the spinal 
cord and the muscles, skin, and internal organs constitute the “peripheral nervous system.”  

Slide 21: Spinal Column 

The spinal cord is protected inside an elevator shaft of 
bone. The front of the elevator shaft is made up of the 
vertebral bodies, stacked on top of one another, into a 
column. The back of the elevator shaft is made up of 
bony rings, called “laminas,” Latin for layer. The 
horizontal nerves leaving and entering the spinal cord 
between the laminae are called “roots.”  

Surgical removal of a lamina is called a “laminectomy,” 
because “ectomy” means remove something from the 
body. “Otomy” means make a hole in something, and 
“ostomy” means make a hole in a hollow structure and bring that hole to the surface, so that 
the contents of the hollow structure empty continuously. 

Slide 22: Spinal Cord and Cauda Equina 

There are seven vertebral bodies in the neck, or cervical region, 
numbered C1 through C7. There are 12 vertebral bodies in the chest, T1 
through T12 – “T” for thoracic – and 5 more in the lower back, or lumbar 
region, L1 through L5. The sacrum is the flat curved plate at the bottom 
of the spinal column. 
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In babies, the spinal cord extends practically the entire length of the spinal canal, but as we 
grow, the spinal cord fails to keep pace. By adulthood, the spinal cord only extends to about the 
T12 vertebral body where the lowest rib attaches. The 
nerves which used to leave the spinal cord horizontally as 
babies are thus forced in adults to descend in the spinal 
canal before exiting the spinal canal. The collection of 
nerves descending below the spinal cord into the lumbar 
and sacral regions resembles a horse’s tail, and is thus 
called by its Latin’s name, the “cauda equina.” 

The brain and spinal cord are encased in a water jacket of 
spinal fluid. 

Because there’s no spinal cord 
below about T12, doctors can 
insert a needle into the lumbar 
region to sample the spinal fluid 
without fear of 
striking the spinal 
cord. 

The membrane 
encasing the 

spinal fluid is a very thin meninges, hence the term  “meningitis” when it’s 
infected. Outside the meninges is a much thicker membrane called the 
“dura,” as in “durable.” A blood clot underneath the dura is a “subdural 
hematoma.” A blood clot outside the dura is an “epidural hematoma.”  

Slide 23: Temporalis and Masseter Muscles 

The last component of the neurological system is the 
muscles. The Vth cranial nerve exits the brainstem to 
control the two chewing muscles -- the temporalis and 
masseter muscles.  

Feel your cheek bone and work your way back along the 
zygomatic arch to the ear. Above it is the temporalis 
muscle which closes the jaw by slipping behind the 
zygomatic arch to attach to the mandible. The other 
muscle closing the jaw is the masseter. You can feel the edges of both muscles when you clench 
your jaw. 
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Slide 24: Temporalis and Masseter Muscles in Paintings 

To help make anatomy more relevant, and to make visits 
to art museums more interesting, see if you can recognize 
the bones and muscles lying underneath the highlights 
and subtle shadows in the following paintings and 
drawings. 

For example, see if you can detect the top of the 
temporalis muscle curving forward to meet the outside 
edge of the bony orbit. Note how painters use the sinking 
in of the temporalis muscle to indicate aging. 

Does the subtle shading under the zygomatic arch make a face more attractive? 

 

 

 

 

 

Slide 25: Sternocleidomastoid Muscle 

The XIth cranial nerve, the spinal accessory, controls the prominent sternocleidomastoid 
muscle in the neck, which, as its name implies, inserts onto the sternum and clavicle. The 
sternocleidomastoid muscle turns the head by pulling on the mastoid and occipital bones 
behind the ear. The two sternocleidomastoid muscles working together tilt the head forward. 

You can easily feel your own sternocleidomastoids contracting as you rotate and flex your head.  
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Slide 26: Muscles of the Upper Arm 

The deltoid muscle gives the shoulder its rounded 
smoothness. 

You can feel the deltoid contract by lifting your elbow to 
the side. 

Likewise, you can feel the triceps contracting in the back 
of the upper arm as you extend your forearm. 

The “make a muscle” biceps muscle contracts as you flex 
the elbow with the palm up. 

Right behind the biceps, between the biceps and triceps, 
is another strong flexor of the elbow, the brachialis 
muscle, which is only seen poking out the side of the arm 
in particularly muscular arms. 

Slide 27: Humerus Bone 

The humerus bone widens near the elbow in order to 
connect to the two forearm bones, the radius and the 
ulna. At the elbow, the inside and outside of the humerus 
bone are visible and also palpable, which means 
“feelable.” 

Slide 28: Radius and Ulna Bones 

The forearm rotates from a palm-up position, called 
“supination,” to a palm down position, “pronation.” 
Touch the inside of your wrist as you pronate and 
supinate the hand. The inside of the wrist doesn’t move. 
That’s because the forearm is made up of two bones, the 
ulna and radius. The ulna bone forms the inside part of 
the wrist and remains fixed all the way to the elbow. 

The radius bone forms the outside of the wrist and 
rotates over the ulna bone during pronation. The biceps 
muscle, which you can feel, is a strong supinator of the forearm when the elbow is a right angle. 
Smaller supinator and pronator muscles are also present in the upper, or “proximal,” forearm, 
but difficult to identify from the surface. “Proximal,” by the way, means closer to the center of 
the body. “Distal” means further from the center of the body. 
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Slide 29: Forearm Muscles 

With the thumb up, flexing the elbow against resistance brings out brachioradialis in the 
forearm. 

If you now extend the wrist -- carpus in Latin -- you’ll feel 
the extensor carpi radialis muscle right next to 
brachioradialis. 

And by wiggling the fingers, you can feel the extensor 
muscles of the fingers. 

Together, brachioradialis and extensor carpi radialis wrap 
around from the upper arm and form that prominent 
bulge along the outside of the proximal forearm. 

The bulge along the inside of the forearm is made up of the wrist and finger flexors, which you 
can feel by wiggling your fingers and making a fist. 

 

Slide 30: Forearm Tendons 

The reason the distal part of the forearm is so skinny is 
that almost all the muscles controlling the wrist and 
fingers are in the proximal forearm. What you’re seeing 
in the distal forearm are simply the tendons of those 
muscles enroute to attach to the ulna and radius bones, 
and the bones of the fingers. Clenching a tight fist and 
flexing the wrist brings out the tendons crossing the wrist 
bones. 
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Slide 31: Hand Muscles 

The muscle forming the bulk of the thumb is the opponens muscle because it allows the thumb 
to oppose itself to the little finger. Even at rest, the opponens pulls the thumb upward, out of 
the plane of the palm. Monkeys do not have a very strong opponens muscle, so their thumbs 
tend to lie in the plane of the palm. 

The rest of the muscles in the palm help spread the fingers apart and bring them back together.  

 

 

 

 

 

Slide 32: Leg Muscles 

There are three major joints in the leg: the hip, knee, and 
ankle. 

The flexor of the hip is the iliopsoas muscle. The extensor of 
the hip is gluteus maximus. 

The psoas muscle is buried deep in the abdomen along the 
back wall of the abdomen, while the “ilio” part, iliacus, lies 
inside the pelvis. 

Gluteus maximus forms the contour of your buttocks. 

The muscle that extends the knee is the quadriceps, and the hamstrings flex the knee. 
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The front of the leg has a complex shape because the quadriceps is made up of a number of 
different muscles. 

The hamstrings, too, are made of several different muscles. 

The muscle that lifts up the foot, or “dorsiflexes” the foot, is tibialis anterior. Tibialis anterior is 
the muscle just lateral to the tibial bone, or shin bone. “Lateral” means away from the midline, 
in this case the midline of the body, and “medial” means toward the midline.  

The muscle medial to the tibial bone and peeking out from behind it is the gastrocnemius 
muscle. 

The gastrocnemius muscle points the toes downward, or “plantar flexes” the foot, and allows 
you to stand on your toes. 

Gastrocnemius is made up of two large oblong-shaped sections. The gastroc attaches to the 
heel with the Achilles tendon. 

 

 

 

 

 

 


