Lecture 1 (16/05/17)
· Gross anatomy: study of structure and relationship b/w the structures 
-ana= cut tomy= again
· Macroscopic: study of the human body with naked eye
· Regional anatomy (regions of the body)
· Systematic anatomy (study of the systems)
· Surface anatomy (landmarks)
· Microscopic anatomy: study of the tissues
· Developmental (embryonic): study of the different phases of the human embryo/ development
Anatomical planes and positions
· Anatomical position: defined by the perfect symmetry of the body with the palm of the hand supinated 
· 3 planes 
· sagittal plane: right and left halves
· frontal plane: divides the human body into front and back parts
· transvers plane: divides the body into upper and lower halves
· terms of position/ direction
· medial (closer to midline) vs lateral (away from midline)
· Frontal plane:
· Anterior vs posterior
· Transverse plane: 
· Superior vs inferior
· Proximal and distal: mainly referring to the limbs
· More terms:
· Superficial vs deep
· Ipsilateral vs contralateral (same vs opposite side)
· Internal vs external 
· Palm vs dorsum (hand)
· Plantar vs Dorsum (foot)
· Cephalad vs caudal 
· Internous vs externous (outside vs inside)
· Terms of movement 
· Flexion: shortening or decreasing the angle between body parts
· Extension: straightening or increasing the angle b/w body parts
· Abduction: away from center (axis), moving away from axis
· Adduction: towards the axis 
· Rotation:
· Medial rotation: towards the midline
· Lateral rotation: away from the midline
· Can also be internal (medial) vs external (lateral) rotation
· Circumduction: combination of all the movements 
· Pronation vs supination: movement of the forearm
· Pronation: radius rotates over the ulna
· Supination: radius and ulna are parallel
· Plantar and dorsiflexion
· Plantar is downward and dorsi is upward
· Dorsiflexion: extension of the wrist
· Plantarflexion: flexion of the wrist
· Inversion: sole of the foot is inward
· Eversion: sole of the foot is facing outward 
· Elevation: upwards
· Depression: downward
· Protraction: moving forward
· Retraction: moving backwards 
· Opposition: movement of thumb or pinky: when the thumb is facing the finger
· Skin
· Superficial fascia: layer of loose connective tissue under the skin, b/c of that layer, the skin can easily move around 
· Deep fascia: dense layer but not present in the entire body. They are well formed and developed and in the limbs 
· Regional anatomy 
· Important:
· Pollucis: thumb
· Digiti minimus: pinky
· Halluces: big toe
· Because there are a lot of organs in the abdomen, anatomist made planes on the abs:
· First pattern
· Median/ midsagittal plane
· Transumbilical
· Second pattern
· 9 region pattern
· we can use both patterns layered onto each other to pin point where organs may be
· ** look through these**
· Body cavities
· 2 main: dorsal and ventral
· Dorsal: cranial and vertebral 
· Cranial: brain 
· Vertebral: vertebrae
· Ventral: 
· Thoracis
· Abdomenic
· Pelvic 
· Principal function of the skeletal system
· Support and protection
· Muscle attachment 
· Mineral storage
· Production of blood cells 
· Classification of bones
· Long bones: length is greater than the width, 2 ends and a shaft (femur)
· Irregular bones: weird shape (vertebrae)
· Flat bone: (sternum)
· Short bones: usually found in the wrist and the ankle area (talus)
· Sesamoid bone: bones growing within the tendon (patella)
· Axial skeleton vs appendicular skeleton
· Axial bones: anything in the axis
· Note book
· Bones of the cranium
· Neurocranium: holds the brain
· Viscerocranium: bones of the face
· There are paired and unpaired 
· **look through textbook at bones of the skull
· gallabella
· nasal lactumal duct: secretes some tears into the nasal duct, crying cleans this duct 
· superior orbital fissure: connects the fissure into he cranial cavity 
· posterior aspect:
· sagittal suture, lambdoid suture
· at birth:
· there are areas called the anterior fontanelle (closes 12-18 months), which is b/w the lobe bones but close when we mature, called the bregma
· lambda was the posterior fontanelle 
· roof of the skull is known as the calvaria 
· under the roof:
· 3 shelf like depression:
· anterior, middle and posterior cranial fossa, which is where the brain lies
· anterior cranial fossa: frontal bone, lesser wing of sphenoid
· the crista galli is where cranial nerve 1
· middle cranial fossa: temporal fossa, greater wing of the sphenoid, optic canal 
· there are openings at the base of the skulls which allow the cranial nerves to pass
· superior orbital fissure: connected to the orbit
· foramen rofundum, oval, spinosum, and lacerum
· posterior cranial fossa: internal acoustic, jugular foramen, hypoglossal canal, and foramen magnum 
Axial Skeleton 
· Vertebra= smallest unit
· When we put them onto each other we get the spine? 
· Cheerios at 7, tuna melts at 12 and lobster at 5
· Throughout the spine there are curvature, cranial: convex anteriorly, thoracic: convex posteriorly, ***
· Babies only have one curvature: primary curvature (concave anteriorly) 
· Thoracic and sacral are primary curvatures
· Secondary curvatures are cervical and lumbar curvatures, meaning we don’t have them at birth (the appear when we are able to hold our own head up (2-3 months after birth, this is cervical). Lumbar curvature appears 12-18 months, when the baby begins to stand 
· Kyphosis: exaggerated cervical curvature 
· Lordosis: = lumbar curvature
· Hyperlordosis: exaggerated curvature of the lumbar 
· Scoliosis: abnormal lateral curvature of the spine 
Vertebrae
· Naming the vertebrae
· Cervical vertebrae= C#
· Thoracic vertebrae= T#
· Vertebrae uses roman numerals whiles the nerves use regular numbers 
· Contains the vertebral arch (transverse process, spinous process, pedicle and lamina and the body 
· At the junction of pedical and lamina we have the superior articular facet and process
· When we put the inferior and superior vertebral notches on top of each (the whole spine) then we get the intervertebral foramen 
· The vertebral canal is made up of vertebral foramina, which is where the spinal cord lies 
· The entire thing is known as the vertebral column, and inside is the vertebral canal
Features of the cervical, thoraces and lumbar vertebrae
· There are common features (shared by all, and special)
· Cervical vertebra: typical () Atypical (C I, II, VII)
· The transverse foramen is only found in cervical (special feature)
· Spinous process is also found but that is a common feature 
· Thoracic vertebra is at the ribs, so it needs something to incorporate the ribs
· Costal facet is a special feature only found in the thoracic region 
· Lumbar vertebra has larger body’s (weight distribution)
Cervical vertebrae
· CI: atlas
· CII: Axis: main feature is the odontoid process (Dens Axis), which articulates with atlas (Atlanto-axial joint or atlanto- occipital joint)
· This is the movements of the heads
Sacrum
· Made up of 5 fused vertebrae
· On the posterior side, the spinous process is fused to create the sacral crest
· There are also openings called sacral foramina, which allow sacral spinal nerves to pass through
· The lamina of S5, don’t fuse to sacral hiatus
· On the lateral side 
· Auricular surface,
· Transverse ridges which are the sites of vertebral fusion 
· Sacral ala are the wings of the sacrum 
· Sacral promontory: land mark used to measure the diameters of the pelvis 
Normal variation: there’s a variety but is normal in life
· In the example, we have a person who had their L5 fused with S1, known as sacralization 
· If you have full fusion, it’s fine but if its partial fusion one of the consequences are low back pain 
· Another example: the disk b/w S1 and S2 
· Lumbarization: *** look this up**
Ribs
· Xiphoid process: calcifies as we get older
· Sternal angle: prominent, at the level of the manubrium, meaning it is at the level of rib# 2 
· The ribs (Costa) are flat bones that are twisted 
· The ribs that articulate with the sternum are known as true ribs because they have a costal cartilage
· The rest are known as the false ribs
· The last 2 free ribs, do not articulate with anything, allowing them to be easily damaged 
· Each rib contains: neck, head, tubercle, shaft and a groove known as costal groove, within that groove is the intercastal vein, and nerve 
· Rib 3-9: atypical and rib 1-3 is typical 
· Thoracic vertebrae: typical (T2-8) and atypical ( **)
Thoracic cage
· Costal cartilage 
· Ribs 8,9,10 connect to the rib 7 which connects to the sternum 
· The costal border is the margin made of costal cartilages (Rib 8-10)
· The spaces b/w the ribs are the intercostal space, which is filled by intercostal muscles, nerves, and vessels 
· Superior thoracic aperture: nothing closes it 
· Inferior thoracic aperture: closed by the diaphragm 
Lecture 2 (18/05/17)
Clavicle
· Long bone, but different because long bones in our body have 2 ends and a shaft 
· Clavicle is the first bone that calcifies 
· Articulates the upper limb to the axial skeleton 
· Medial end is the sternal end
· Acromial end is flat and is the lateral end 
Scapula
· Triangular flat bone, has 2 surfaces
· 3 borders and 3 angles
· 2 process
· sits between rib 2-7 (posterolateral side)
· subscapular fossa, is a point of attachment for the subscapular
· spine of the scapula divides it into 2 parts inferior and superior (supraspinous and infraspinasous fosse)
· acromial process articulates with the clavicle forming the acromioclavicular joint
· lateral aspect has the glenoid cavity and forms the shoulder joint, known as the glenoid humeral joint 
· supraglenoid and infraglenoid tubercle 
· coracoid process 
· the scapula can move in many directions elevation, depression, protraction, retraction, upward rotation, downward rotation 
· these movements allow us to move our arm in space 
Humerus 
· long bone
· on the proximal end:
· head of humerus
· neck of humerus (attaches the head to the shaft)
· lesser tubercle and greater tubercle
· b/w these tubercles is the intertubercular groove 
· inter=between
· intra= within 
· 2 necks: surgical and anatomical neck
· break at surgical neck>damage to the axillary nerve> inability to contract deltoid> 
· On the shaft
· Deltoid tuberosity: attachment for the deltoid muscle
· Radial groove (spiral groove or sulcus): radial nerve passes through this groove 
· Distal end
· On the lateral side there is the capitulum 
· On the medial side is the trochlea
·  bump superior to the capitulum is the lateral epicondyle
· superior to the throchlea is the medial epichondyle (ulnar nerve runs through here)
· anterior surface is where we find the coronoid fossa and radial fossa
· on the posterior side is the olecranon fossa
· these 2 fossa’s articulate with the tubercles of the radius 
Ulna and Radius
· forearm bones
· radius: lateral side
· ulna: medial side 
· both are long bones
Ulna
· 2 processes
· b/w them is the trochlear notch, which articulates with the trochlea of the numerous 
· proximal surface is where the radial notch with articulates with the head of the radius 
· b/w the bones is the interosseous membrane 
· distal end of the ulna has the styloid process
Radius
· proximal head:
· head, neck, radial tuberosity gives attachment to the biceps muscle 
· shaft has a sharp border called the interosseous border
· distal end
· styloid process 
· ulnar notch 
· during supination and pronation, the radius is the bone that rotates around the ulna
Hands
· 3 sub regions: carpus (carpals) metacarpus (metacarpals)  digits (phalanges)
· phalanges : 5 
· Carpals
· Proximal and distal
· From lateral to medial: scaphoid, lunate, triquestrum, pisiform
· Trapezium, trapezoid, capitate, hamate 
· Some lovers try positions that they cannot handle
· Phalanges
· Proximal, middle and distal
· But the thumb has 2
· Metacarpals 
· Head, shaft, base 
Lower Limb 
Pelvic Girdle
· Contains the Right hip + left hip bone 
· Hip bone
· Flat twisted bone
· Illium, ishium , and pubis
· These 3 parts fuse together at the acetabulum 
· Ishium holds our weight when we sit
· Hip bone has 2 surfaces, lateral and medial/ internal surface 
· 5 borders:  superior, inferior, posterior 
· on the lateral view there is the gluteal surface, which gives attachment to the gluteal muscle
· acatebulum articulates with the head of the femur to form the hip joint 
· on the acetabulum there is a moon shape articular surface called the lunar surface
· under the acetabulum there is the obturator foramen (in real life, the foramen is filled with obturator membrane. 2 muscles attach here: obturator interus (attaches to the membrane inside)  and obeterator externus)
· iliac fossa gives attachment to illiacus 
· inferior to the medial border is a 
· Superior border is called iliac crest
· This crest has a projection called ASIS and on the posterior side is the PSIS
· ***more on this border
· Anterior border:
· Pubic tubercle
· Pubic crest
· Put both hips together
· Pelvic girdle= sacrum=coccyx= pelvis
· From ilium to ilium= greater pelvis or false pelvis
· Medial surface of the hip bone= Lesser pelvis or true pelvis
· Pelvic ring or inlet is made by ***
· Greater pelvic is occupied by organs and digestive system
· Lesser pelvic is made up of the reproductive organs 
· Pelvic outlet is on the inferior view 
· Pelvic outlet is a diamond  shape and is more moveable 
Lower limb bone
· Femur
· Long end
· Proximal end
· Head, neck
· Greater and lesser trochanter 
· b/w trochanter is the intertrochanteric line (anteriorly) and intertrochanteric crust (posteriorly)
· Shaft
· Linea aspera: rough line  (attachment point for a lot of muscles on the thigh)
· Distal end
· Medial and lateral epicondyle 
· b/w them is the patellar surface
· intercondylar notch 
· Tibia and fibula 
· Tibia
· Proximal end: 
· Medial and lateral condyle, 2 projection: intercondylar eminence
· Shaft:
· Tibia tuberosity: patellar ligament
· Distal end
· Medial malleolus : bony projection at the ankle
· medial border is sub cutaneous, meaning we can palpate it right the skin
· soleal line which is where the soleus attaches to 
· medial malleolus is just a bony projection, it part of the distal end of the tibia 
· lateral malleolus is the entire distal end of the fibula 
Foot (region
· sub regions: tarsus, metatarsus, toes  (digits)
· bones: tarsal(7 bones, in 3 rows, proximal, middle and distal), metatarsals, phalanges 
· Tarsal bones
· Proximal row
· Talus 
· Calcaneus (largest tarsal bones)
· Middle row
· Cuboid, navicular
· Distal row
· Medial, intermediate and lateral cuneiform
· Metatarsals
· Each has 
· On the 5th metatarsal there is a bony projection called the tuberosity of the fifth metatarsal bone
Explain the classification of the joints from anatomical and functional points of view. 
· Solid
· Fibrous (suture, syndesmosis, gomphosis)
· Joints that have dense connective tissues between the bony parts 
· Cartilaginous  (synchrondrosis (hylaign cartilage), symphysis(fibro cartilage))
· Instead of connective tissue, it is cartilage
· Synovial ( comlex becase they have cavities and are able to move)
· Monaxial (hinge, pivot)
· Biaxial (condyloid, bicondylar, saddle)
· Multiaxial (ball and socket)
· Nonaxial (plane)
· Joint classification
· Synarthrosis: very little movement
· Amphyarthrosis: semi moveable 
· Diarthrosis: freely movable (other names: arthrosis, arthrodial, diarthrosis)
· Fibrous joints:
· Sutures (skulls) held together by short interconnecting fibers 
· Syndesmosis
· Gomphosis (teeth)
· Cartilaginous joints
· Synchrondosis
· Symphyses  (only found in the axis of the body)
· Synovial joints
· Cavity b/w bony parts, known as joint cavity
· Joint capsule: holds joint together in a sleeve of connective tissue
· Within the capsule is a fluid called synovial fluid 
· Any cartilage that covers the bone surface is called the articular cartilage 
· All synovial joints are moveable joints 
· Intrinsic ligaments: the thickening of the joint capsule 
Types of synovial joints
· Plane joints: gliding movements
· Hinge joints: only flexion and extension
· Pivot joint
· Condylar or elipsoid joint
· Saddle
· Ball and socket joint 
· Any joint with 2 degree or more of freedom can perform circumduction  (2 degree can be referred to as the ROM)
Structures associated with the joint
· Ligaments
· Bursae: sack filled with liquid that facilitates movements around the joint
· Menisci
· Labrum: piece of fibrocartilage that surround a joint and makes it deeper
· Intraarticular disc
Joints of the trunk 
Facet joints or zygapophyseal joints
Intervertebral disc are made up of the 
· Nuchal ligament 
· Costovertebral joint
· Costotransverse joint 
· All these joints are synovial planar joints 
Thoracic joints
· Sternoclavicular joint is a saddle joint 
· Joints in the anterior chest wall
· They are called sternocostal joints
· Costo-chondral joints
· First one is Synchrondosis (cartilage)
· Rest of them are synovial planer joints
· All the costochondral joints are synchrondrosis
· Zyphosternal joint
Joints of the pelvis
· Sacroiliac joint: *
· Pubic symphysis 
Other joints
· TMJ
Pectoral girdle joints
· Sternoclavicular joint
· Acromioclavicular joint (synovial planer joint)
· Scaopulocostal joint  (b/w scapula anf ribs) 
Elbow complex
· Elbow joint (synovial hinge (flexion and extension))
· Humeral-ulna joint
· –humero-radial joint
· superior (proximal) (synovial pivot joint)
· radio-ulna joint
wrist joint
· radio- carpal joint- synovial ellipsoid joint: abduction / adduction, extension/ flexion 
· intercarpal joints 
· metacarpal phalangeal joints 
Hip joint
· synovial ball and socket: meaning the flex/exten, adduc, abduct, lateral and medial rotation 
· depth  of acetabulum allows for more security  compared to shoulder joint 
· around the acetabulum is a fibrous structure called the acetabulum labrum, makes the joint a bit more deeper 
· the head of the femur articulates with the lunar surface 
· the deep part of the acetabulum is filled with fat and the synovial fluid 
knee joint (complex)
· pattelo-femoral joint (synovial planer joint)
· tibio- femoral joint (medial and lateral) (condylar joint , biaxial 
· medial and lateral menisci :increase the articular surface adaptability, they are shock absorbers 
· inside the joint there are 2 ligaments anterior and posterior cruciate ligament
· extrinsic ligament are not associated with joint capsules
· there are alos collateral ligaments  in the knee, they are in charge of side to side stability 
· cruciate are in charge of anterior and posterior stability 
Tibular fibular joints
· proximal, middle and distal tibuofibular ligaments
Foot joints
· b/w talus and tibia and fibula is the ankle joint or talo-crural joint  (synovial hinge joints> plantar and dorsi flexion)
· b/w talus and calcaneus: sub-talar joint (synovial planar joint) responsible for inversion and eversion of the foot 
· intertarsal joints (synovial planer)
· metatarsal-phalangeal joints (synovial condylar)
· interphalangeal joints: proximal (PIP) and distal (DIP)
· hinge joints are supported by collateral ligaments 
Ankle joint
· Deltoid ligaments 
· Medial collateral ligaments
· Lateral ligaments 
Sprain: stretch of the ligament 
· Inversion sprain
Lecture 3 (23/05/17)
Central Nervous System 
**Look at table**
· 2 parts: CNS and PNS
CNS
· brain, spinal cord
· Brain: 3 subdivisions and then the subdivisions of those 
· Nucleus: cluster of nerve cell bodies, which perform a specific function
· Nuclei: plural of nucleus. 
PNS
· Contains the spinal and cranial nerves (31 pairs of spinal nerves and 12 cranial nerves)
Function of NS
· Collect info and regulate sensory info from external and internal areas of the body. All this info is passed through brain and spinal cord. Responses are distributed to targeted organs 
· Homeostasis is regulated by the endocrine and NS
· Endocrine is a more whole response and is longer lasting while the NS is a more specific response and is a fast response. 
Embryonic stuff
· @ 8 weeks we are pretty much a tube, a majority of it becomes the brain and the remaining part creates the spinal cord 
· w/ time, these parts differentiate from each other 
· Subdivisions of the brain
· Forebrain 
· Midbrain
· Hindbrain 
Spinal cord
· Columnar structure, cylinder
· In 70% is ends in L1 and L2 vertebrae
· Not an even cylinder. 2 enlargements: cervical and lumbar enlargements 
· These areas are in charge of the muscle controlling the upper and lower limbs
· Conus medularis: looks like an inverted cone, cone shaped part of the spinal cord
· Range of spinal cord : 40-45 cm
· Length of spinal cord doesn’t have anything to do with height. Higher people’s spinal cord end a bit higher than short people. Range: T12-L3
Nervous tissues
· 2 types: white matter and grey matter
· grey matter: nerve cell bodies and unmyelienated fibres
· white matter: myelinated fibres 
· arrangement is unique:
· grey matter makes the core while the white matter surrounds the grey matter 
· grey matter has subdivisions:3 horns: anterior horn, posterior anterior and lateral horn. Divided based on the types of neurons found
· anterior horn: mostly motor neurons, posterior horn: sensory neurons, lateral horns: autonomic neurons
· Anterior and posterior are found throughout spinal cord
· Lateral horns are only found at specific levels (T1-L2 segments (houses sympathetic neurons) , S2-S4 segments (houses parasympathetic neurons)
· Spinal segments
· Spinal segment: transverse section of the cord which gives rise to pair of spinal nerves
· 31 segments= 31 spinal nerves 
· last segment: coccygeal segment: sits at L1,2 
· ^^ segment of spinal cord does not correspond with the vertebra. 
· Spinal segments are Arabic numbering and vertebrae are roman numerals. 
· White matter is divided into 3 areas, called columns
· 3 columns of white matter :
· posterior column (dorsal column)
· anterior column (ventral column)
· lateral column 
· axons of motor neurons merge to form an anterior or ventral root
· sensory nerve fibers merge to form the dorsal root or posterior root
· dorsal root ganglion: cluster of sensory nerves
· ganglion: cluster of nerve cell bodies, sitting  outside the nervous system 
· dorsal and ventral roots merge together to create the spinal nerve 
· 2 grooves: anterior median fissure and posterior median sulcus
· fissure: wider groove, sulcus: narrower groove
· myelinated white fibers can be into 2 groups:
· tract: bundle of fibres. Tracts are pure, they only have one type of fiber in it, not mixed. In the columns however there is a combo of sensory and motor tracts, its mixed. 
· sensory tract or ascending tracts : to the brain 
· motor tracts or descending tracts: conduct motor impulses and pass it down the spinal cord
Tracts of nervous system
Sensory tract: after collecting sensory info from body it passes to the first order neuron, which receives sensory info first hand and are always in the dorsal root ganglion, that first neuron passes the sensory info to the second order neuron, found in the dorsal horn of the spinal cord or the brain stem. Info is then passed to the third order neuron found in the thalamus. The third order neuron passes the info to the brain. 

Medial lemniscal pathway (Dorsal column pathway)
Picks up touch and proprioception 
· ** in the book**
· proprioception: sense of position in space 
· b/w second order to third order: the pathway crosses over the mid line (decussation) at the level of the medulla and then turns into the medial lamiscas 
· the third order neurons in the thalamus receives the sensory info and relays it to the respective areas of the cortex
· decussation
· during stroke, the thalamus is affected. Therefore the sense of touch on the contralateral side is affected.  
Spinocerebellar 
· name says that its in the spinal cord and ends in the cerebellum
· senses unconscious proprioception 
· [bookmark: _GoBack]unconscious b/c it sends straight to the cerebellum, which keeps track of the position of the joints and adjusts according to changes of position in order to maintain balance 
· first order neuron is in the DRG
· second order neuron is found in the dorsal horn
· extends up the spinal cord straight to the cerebellum and doesn’t get relayed to the third order neuron because there isn’t one
· no decussation either 
Spinothalmamic
· part of the pathway is on the spinal cord and goes to thalamus
· senses temperature and pain
· first order neuron is in the DRG
· second order neuron is in the dorsal horn
· decussation occurs at the spinal cord level and extends to the third order neuron in the thalamus 
Motor Tract
· 2 neurons : upper motor neurons and lower motor neurons 
· UMN: brain stem 
· LMN: anterior horn of spinal cord
· UPM descend from the primary motor cortex till the medulla , where some 70-80% of fibers will decussate 
· The fibers that decussate are lateral cortical spinal and those that don’t are called ventral corticospinal 
· When in the anterior horn, it turns into the LMN and travels to the muscles 
· The ventral corticpinal UPM decussate at the level of the spinal cord and then into the muscle
· Lateral cortical spinal control muscles of the limbs while ventral corticospinal control the core muscles 
· The part where both tracts pass through in the medulla is called pyramid, therefore they can be known as prymidal pathways 
· Extrapyramidal pathways control balance and posture, while pyramidal pathways control the muscles you voluntarily contract 
Lesion in medulla
· Right half of medulla
· Right ventral corticospinal and lateral corticospinal  are involved 
· If this pathway is dmged, the muscles of the left side of the trunk will be affected (ventral corticospinal)
· And the muscles of the right limbs will be paralyzes  (lateral corticospinal) 
Brain stem
· Anterior view: 
· mid brain: cerebral peduncle 
· pons 
· medulla: two grooves that divide it in half, known as the pyramid 
· CN 2 (optic nerve) 
· CN 3
· C4: located on the sides of the peduncles
· CN5: sides of pons
· Ponto medullary sulcus: separates the pons from medulla. On that groove we find CN6, 7, and 8
· Off the medulla we see CN 9,10,11 and 12
· Lateral to the pyramids is another bulge is the olive 
· CN12 exits b/w pyramid and olive
· CN9,10,11 exit behind the olive 
· Lateral View
· Cerebral peduncle
· Superior colliculus > involved in visual reflexes 
· Inferior colliculus  >hearing reflexes 
· Pons
· Medulla 
· Cross sectional view of medulla
· Lots of white matter and some nuclei 
· At the front: corticospinal tract (both anterior and posterior are here)
· Inferior olivary nucleus
· Medial lemniscus
· Reticular formation: keeps us alert, connects everything 
· Nucleus of cranial nerve 8,12, and 10
· At the back: 4th ventricle 
· Cross sectional view of pons
· Pontine nuclei: relay center for the cerebellum 
· Corticospinal tract 
· Medial lemniscus
· Nucleus of CN 5
· Reticular formation 
· Cross sectional view of mid brain
· Cerebral peduncle
· Superior colliculus 
· Cerebral aqueduct
· Nucleus of CN 3, 4 
· Reticular formation
· Medial lemniscus 
· Red nucleus: they collect a lot of iron, which is why they look red. Controls voluntary movement. If affected they get intention tremors 
· Substantia nigra: affected coordinated movements. If affected will cause resting tremors 
· Cerebellum
· In charge of balance and fine movements (fingers)
· 2 hemispheres: left and right, separated by vermis (median ridge) 
· surface contain many folds, each one has a name. known as folia
· anterior lobe, top hemisphere
· below that is the posterior lobe, these hemispheres are divided by the primary fissure 
· cerebellum needs to connect and communicate with all three parts of the brain stem 
· meaning they have 3 cerebral peduncles :
· superior cerebral peduncles: connect to mid brain
· middle cerebral peduncles
· inferior cerebral peduncles: 
· Arbor vitae: tree of life, name for the white matter
·  Cerebellar cortex: name for grey matter 
· sagittal cross section of cerebral hemisphere
· thalamus: relay center for the brain
· hypothalamus: center of autonomic nervous system 
· pineal gland: posterior to thalamus, it is an endocrine gland that regulates sleep cycles and release melatonin 
· surface of cerebrum
· created by grey matter 
· folds on the cortex are called gyrus 
· separated by shallow grooves called sulcus 
· sulci= plural of sulcus.
· Central sulcus: separates frontal from parietal
· Lateral sulcus: separates front and partial from temporal
· Parieto- occipital sulcus 
· Frontal: executive decisions and math operations 
· Parietal lobe: sensory lobe of the brain
· Temporal :hearing and taste
· Occipital: visual 

Nuclei 
· Basal ganglia
· Caudate nucleus 
· Lentiform nucleus : two parts: putamen and globus pallidus 
· They coordinate voluntary nucleus 
Transverse section of cerebral hemisphere

3 groups of white fibers
· Association fibers: connect different parts of the hemispheres on the same side
· Commisural fibers Connect right and left hemispheres (corpus callosum) 
· Projection fibers: come from lower centers (fibers that end or start at the cortex)
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