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Q: How do you Localize a Stroke to the Brainstem?

A: CRANIAL NERVE DEFICITS



Brainstem and Cranial Nerves



Spared

Spared

Brainstem and Cranial Nerves



Midbrain

Spared

Spared

Midbrain

The midbrain is the most cranial brainstem region, 
located closest to the forebrain
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Brainstem Rule of 4’s
4 Rules

1. Midline (Medial) Structures
• 4 Midline structures beginning with ‘M’

o MLF (Medial Longitudinal Fasciculus)
o Motor- Corticospinal tracts (contralateralmotor control)
o Motor- Ipsilateral Cranial Nerves (3, 4, 6, 12)
o Medial Lemniscus (Vibration/proprioception in contralateral leg)



Brainstem Rule of 4’s
4 Rules

1. Midline (Medial) Structures
• 4 Midline structures beginning with ‘M’

o MLF (Medial Longitudinal Fasciculus)
o Motor- Corticospinal tracts (contralateral motor control)
o Motor- Ipsilateral Cranial Nerves (3, 4, 6, 12)
o Medial Lemniscus (Vibration/proprioception in contralateral leg)

2. Side (Lateral) Structures 
• 4 Side (lateral) structures beginning with ‘S’

o Sensory- Trigeminothalamic tract (Ipsilateral pain/temp control)
o Sensory- Spinothalamic tract (contralateral pain/temp control)
o Spinocerebellar tracts (Ipsilateral)
o Sympathetic (Ipsilateral)



Brainstem Rule of 4’s
4 Rules

1. Midline (Medial) Structures
• 4 Midline structures beginning with ‘M’

o MLF (Medial Longitudinal Fasciculus)
o Motor- Corticospinal tracts (contralateral motor control)
o Motor- Ipsilateral Cranial Nerves (3, 4, 6, 12)
o Medial Lemniscus (Vibration/proprioception in contralateral leg)

2. Side (Lateral) Structures 
• 4 Side (lateral) structures beginning with ‘S’

o Sensory- Trigeminothalamic tract (Ipsilateral pain/temp)
o Sensory- Spinothalamic tract (contralateral pain/temp)
o Spinocerebellar tracts (Ipsilateral)
o Sympathetic (Ipsilateral)



Brainstem Rule of 4’s
4 Rules

1. Midline (Medial) Structures
• 4 Midline structures beginning with ‘M’

o MLF (Medial Longitudinal Fasciculus)
o Motor- Corticospinal tracts (contralateral motor control)
o Motor- Ipsilateral Cranial Nerves (3, 4, 6, 12)
o Medial Lemniscus (Vibration/proprioception in contralateral leg)

2. Side (Lateral) Structures 
• 4 Side (lateral) structures beginning with ‘S’

o Sensory- Trigeminothalamic tract (Ipsilateral pain/temp control)
o Sensory- Spinothalamic tract (contralateral pain/temp control)
o Spinocerebellar tracts
o Sympathetic

3. Geographical Locations
• 4 CNs in Medulla (IX, X, XI, XII)
• 4 CNs in Pons (V, VI, VII, VIII)
• 4 CNs Above Pons (I, II, III, IV)



Brainstem Rule of 4’s

4 Rules
1. Midline (Medial) Structures

• 4 Midline structures beginning with ‘M’
o MLF (Medial Longitudinal Fasciculus)
o Motor- Corticospinal tracts (contralateral motor control)
o Motor- Ipsilateral Cranial Nerves (3, 4, 6, 12)
o Medial Lemniscus (Vibration/proprioception in contralateral leg)

2. Side (Lateral) Structures 
• 4 Side (lateral) structures beginning with ‘S’

o Sensory- Trigeminothalamic tract (Ipsilateral pain/temp control)
o Sensory- Spinothalamic tract (contralateral pain/temp control)
o Spinocerebellar tracts
o Sympathetic

3. Geographical Locations
• 4 CNs in medulla (IX, X, XI, XII)
• 4 CNs in Pons (V, VI, VII, VIII)
• 4 CNs Above Pons (I, II, III, IV)

4. Four midline motor nuclei divide evenly into 12
• CN III, IV, VI, XII
• Excludes CN I and II
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Contralateral PCA infarction 

Homonymous Hemianopsia with Macular Sparing

Posterior Cerebral A.

Covered in Part 1
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Rule of 4’s

AICA & PICA Strokes: Lateral Brainstem
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• 4 CNs in medulla (IX, X, XI, XII)
• 4 CNs in Pons (V, VI, VII, VIII)
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4. Four midline motor nuclei divide equally into 12
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Lateral Pons Lateral Medulla

Facial Nerve Glossopharyngeal Nerve
Vagus Nerve

AICA vs PICA Stroke Findings

Nucleus Ambiguus
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Locked-In Syndrome
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(Osmotic Demyelination Syndrome)
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Honorable Mention: Medial Medullary Syndrome
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NBME             This Picture!!
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