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UPPER AND LOWER 
MOTOR NEURONS



A. Rubrospinal tract.
B. Vestibulospinal Tract.
C. Reticulospinal Tract
D. Tectspinal Tract.
E. Olivospinal Tract.

Extrapyramidal 

motor system 

UMNs control lower LMNs through two 

different pathways
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Lenticulostriate Arteries

from the middle cerebral artery



lenticulostriate arteries

The superior parts of both the anterior and 

posterior limbs and the genu of the 

internal capsule eht yb deilppus era

lenticulostriate arteries era hcihw ,

M eht fo sehcnarb1 segment of the middle 

cerebral artery.



INTERNAL CAPSULE
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Reciprocal connections between

thalamus and cortex are found in 

four limbs of the internal capsule:

• anterior limb with frontal lobe

• posterior limb with parietal lobe

• retrolenticular limb with occipital 

lobe

• sublenticular limb with temporal 

lobe

The genu contains the corticobulbar

axons.

Corticospinal axons are in the 

posterior limb.

Corticopontine axons are in both the 

anterior and posterior limbs

The Right Internal Capsule
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Causes of UMNL & LMNL

Lower Motor Neuron
Lesion

Can result from
• Anterior horn cell lesions (e.g. 

poliomyelitis, motor neuron  
disease

• Spinal root lesions or
peripheral nerve lesion
(e.g. nerve injury by trauma 

or  compressive lesion)

Upper Motor Neuron
Lesion

Can result from
•Cerebral stroke by  
hemorrhage, thrombosis or  
embolism

•Spinal cord transection or  
hemisection (Brown-
Sequard syndrome)



COMAPRISON UPPER & LOWER MOTOR NEURON LESIONS
UMN LESION LMN LESION

Pattern Paralysis affect 

movements

Individual muscle or group 

of muscles are affected.

Wasting not pronounced Pronounced

Tone Spasticity Muscles 

hypertonic (Clasp Knife).

Tendon reflexes diminished 

or absent.

Tendon reflexes Brisk / increased diminished or absent.

Superficial reflexes Absent Absent

NCV Normal Decreased

Denervation potentials 

(Fibrillations)

Absent Present

Fasciculations Absent Present

Trophic changes Less Pronounced 

clonus Present Absent

Babinski’s sign Extensor plantar 

response (Positive) 

flexor or absent plantar 

responses



fasciculation

a brief spontaneous contraction 

affecting a small number of muscle 

fibres, often causing a flicker of 

movement under the skin.

fibrillation 

a small, local, involuntary, muscular 

contraction, due to spontaneous 

activation of single muscle cells or 

muscle fibers







Brown Sequard syndrome

HEMISECTION OF SPINAL CORD



Brown Sequard syndrome

Ipsilateral Loss:
• Fine touch, Vibration, Proprioception (Dorsal Column)

• Leg Ataxia (Dorsal Spinocerebellar)

• Spastic Paresis below lesion (Lat Corticospinal)

• Flaccid Paralysis (Vent horn destruction)

• Dermatomal Anesthesia (Dorsal Horn destruction)

Contralateral Loss:
• Loss of pain and temp (lat Spinothalamic)

• Loss of crude touch and Pressure (Vent Spinothalamic)

• Minor Contralat Muscle Weakness (Vent Corticospinal)

• Leg Ataxia (Vent Spinocerebellar)

HEMISECTION OF SPINAL CORD



Upper cervical cord 

lesions produce 

quadriplegia and 

weakness of the 

diaphragm

Lesions at C4-C5 

produce 

quadriplegia

Hemiparesis means 

weakness 

Hemiplegia means 

total paralysis











Tetraparesis or quadriparesis, if the lesion is in 

the upper cervical cord or brainstem.

Tetraparesis or 

Quadriparesis





Bulbar palsy

▪ B/L LMN defect of IX-XII cranial nerves

▪ Dysphagia (liquid>solid), nasal regurgitation,          
slurred speech

▪ Nasal speech, wasted tongue with fasciculation, 
absent gag reflex

Pseudobulbar palsy-
▪ B/L UMN defect of IX-XII cranial nerves

▪ Dysphagia, dysarthria, emotional lability

▪ Slow indistinct speech, spastic tongue, brisk jaw jerk

▪ Frontal release signs 



VIIth Cranial Nerve lesion





Motor neuron disease



Spinal cord

•Transverse myelitis

▪Upper sensory level for all sensations,                                 

LMN signs at the level of lesion, flaccid paralysis (spinal 

shock)→UMN signs distally, Bladder/Bowel involved

•Anterior spinal artery syndrome

▪Upper sensory level for pain/temperature,                      

sparing of posterior columns, UMN signs distally

•Brown-Sequard syndrome

▪I/L spastic paralysis & loss of joint/position sense,                          

C/L loss of pain/temperature sensation 










