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Random terminology 
Fascicle = bundle of nerves

Lemniscus = bundle of secondary nerves 

Revise the scenarios in the anatomy 
book



General Pathways 
1. Spinothalamic tract - pain, temperature, crude touch  
2. Dorsal Column tract - fine touch, proprioception 

Mandibular Pathways 
1. Pain, temperature, crude touch 
2. Fine touch 
3. Proprioception 



Spinal Cord 

Midbrain

PONS

Medulla Oblongata

Cerebral 
Hemispheres

1st order neuron (primary)
·         Afferent fibres from receptors are peripheral processes of 10 

neurons
·         Synapse with 20 neurons in the dorsal horn of the spinal cord

2nd order neuron (secondary)
·         Cross the midline →  pass up the spinal cord
·         Travel through the brain stem
·         Synapse in the thalamus (ventral posterior lateral nucleus)

3rd order neuron (tertiary)
·         Thalamus – ovoid mass of grey matter on each side of the 3rd ventricle

→ Acts as a relay station
·         Pass through the posterior limb of the internal capsule (broad band of 

white matter medial to lentiform nucleus and lateral to the thalamus)
·         Then to the post-central gyrus of the cerebral cortex



Spinal Cord 

Midbrain

PONS

Medulla Oblongata

Cerebral 
Hemispheres

1st order neuron (primary)
A)  Medial fasciculus gracilis: Fibres from lower parts of the body are added and 

travel together
B)  Lateral fasciculus cuneatus: fibres from upper parts of the body are added and 

travel together
·         Fascicles synapse in nuclei (nucleus gracilis and cuneatus) respectively in the 

medulla

2nd order neuron (secondary)
·         Sweep downwards initially, then cross over and ascend up the brainstem.
                → Internal arcuate fibres – in the medulla (formed by crossing over              
fibres)
                → Medial lemniscus – bundle of 20 neurons travelling towards the thalamus
·         Synapse in the thalamus (VPLN)

3rd order neuron (tertiary)
·         Thalamus – ovoid mass of grey matter on each side of the 3rd ventricle





Spinal Cord 

Midbrain
Mesencephalic nucleus

PONS
Pontine nucleus

Medulla Oblongata
Spinal nucleus

Cerebral Hemispheres

1st order neuron (primary)
·         Cell bodies located in the trigeminal ganglion
·         Descend down to medulla oblongata
·         Synapse in the spinal nucleus

2nd order neuron (secondary)
·         Cross over to the other side and ascends the brainstem
·         Trigeminal lemniscus – 20 neurons ascend in it
·         Synapse in the thalamus

3rd order neuron (tertiary)
·         From the thalamus, passes through internal capsule → 

sensory cortex



Spinal Cord 

Midbrain
Mesencephalic nucleus

PONS
Pontine nucleus

Medulla Oblongata
Spinal nucleus

Cerebral Hemispheres

1st order neuron (primary)
·         Cell bodies located in the trigeminal ganglion
·         Synapse in the pontine nucleus

2nd order neuron (secondary)
·         Some crossover (not all) and ascend in the trigeminal 

lemniscus
·         Synapse in the thalamus 

3rd order neuron (tertiary)
·         From the thalamus, passes through internal capsule → 

sensory cortex



Spinal Cord 

Midbrain
Mesencephalic nucleus

PONS
Pontine nucleus

Medulla Oblongata
Spinal nucleus

Cerebral Hemispheres

1st order neuron (primary)
·         Cell bodies located in the mesencephalic nucleus
·         Peripheral processes of 10 neurons deliver proprioceptive 

information from:
 Muscles of mastication
 TMJ
 PDL 

2nd order neuron (secondary)
·         Cross over to the other side and ascends in the trigeminal 

lemniscus to the thalamus

3rd order neuron (tertiary)
·         From the thalamus, passes through internal capsule → 

sensory cortex





General Pathways 
1. Corticospinal tract (pyramidal) - voluntary movements of limb muscles

Trigeminal Nerve
1. Corticonuclear (corticobulbar) - voluntary movements of orofacial muscles 

2 main neurons = upper and lower motor neurons  

Upper Motor Neuron Defect Lower Motor Neuron Defect

● Spastic paralysis (initially 
flaccid) 

● No significant muscle 
atrophy 

● Fasciculations and 
fibrillations not present 

● Hyperreflexia 

● Flaccid paralysis 
● Significant atrophy 
● Fasciculations and 

fibrillations
● Hyporeflexia 



Spinal Cord 

Midbrain

PONS

Medulla Oblongata

Cerebral Hemispheres Upper Motor Neuron
● Crosses over at pyramids 
● Synapses in the ventral horn of the 

spinal cord

Lower Motor Neuron 
● Innervates associated limb muscle 

Pyramids



Spinal Cord 

Midbrain

PONS

Medulla Oblongata

Cerebral Hemispheres

Upper Motor Neuron
● Crosses over in pons 
● Synapses in the motor nucleus

Lower Motor Neuron 
● Passes through motor root to 

associated orofacial muscle 



●
●

● Know hypoglossal nerve (in 
relation to geniohyoid muscle)

● Facial nerve is a bit complex, 
usually don’t worry too much 
about this unless Dr Ranjitkar 
has time to explain it



●
●

Normal SNS activation SNS (cervical sympathetic 
outflow) Damage

Increase sweating Anhydrosis 

Constriction of blood vessel to 
non-essential organs 

Vasodilatation 

Contraction of levator palpebrae 
superioris muscle (moves upper 
eyelid) 

Ptosis

Dilation of pupils Miosis





Key Issues

RHS LHS

2. Paralysed - with hyperreflexia1. Tongue deviating to RHS 
(wasted) 
Due to LHS genioglossus working 
unopposed; consider how the tongue 
usually sticks out!

3. No proprioception and fine touch 
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medulla

Bob



2. Paralysed - with hyperreflexia
3. No proprioception and fine touch 

1. Tongue deviating to RHS 
(wasted) 
Due to LHS genioglossus working 
unopposed; consider how the tongue 
usually sticks out!

RHS LHS

Green spot = most likely location of the lesion (in 
the RHS of medulla oblongata)

medulla
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https://upload.wikimedia.org/wikipedia/commons/thumb/6/69/Lymphocyte_activation.png/400px-Lymphocyte_activation.png
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Characteristic Staphylococcus Streptococcus

Shape grape like clusters
-growth occurs in multiple 
axis

pairs or chains 
-growth occurs in single 
axis

Catalase Test positive negative

Haemolysis none or beta haemolysis alpha (green) or beta 
(complete) or gamma 
(none) haem
-can be used to 
differentiate species of 
strep

Important members staph aureus s. mutans
s. pyogenes
s. rattus

Useful diagnostic Test catalase
coagulase
blood agar

NB: know terminology for 
classifying bacteria e.g. 
facultative anaerobes, etc



Properties G+ve G-ve

Thickness of cell wall Thicker
-20-25nm
-one layer

Thinner 
-11-15nm
-two layered

Gram reaction Stains blue/violet/purple Stains pink/red

LPS layer Absent Present 

Peptidoglycan Content High
-penicillin prevents 
NAM-NAG link in 
peptidoglycans forming 
(beta 1-4 linkage) 

Low

Teichoic acids Present Absent

Toxins produced Exotoxin Endotoxin

Lipid content Low High

Action of lysozyme Digests peptidoglycan layer 
hence easily destroyed 

Cannot penetrate LPS layer 

Antibiotics More susceptible More resistant
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- LA + anatomy = 90% of last year’s PIA
- Trigeminal neuralgia? :”(



-



● Not covered in Semester 2, but several MCQ in 
Paper 2 2017

● Learn lectures well - Q’s come directly from content 
covered


