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Objectives

1. Examine the signs and symptoms of brainstem infarction.
2. Review brainstem anatomy.
3. Relate brainstem injury to neurogenic shock.
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Presentation

72 yo male arrives by PV @ 18:21

CC: right sided weakness and numbness, drooling, right gaze

Last known normal: 14:00

Sudden onset dizziness and inability to see in both eyes

PMH: CAD, CHF, HLD, HTN, stable angina, GERD, AIS 2018, on 
Eliquis for unknown dx

Initial Exam
Alert, mild distressAlert, mild distress

PERRL, EOM intactPERRL, EOM intact

CV- Regular rate and rhythm CV- Regular rate and rhythm 

Resp- clear to auscultation, non-laboredResp- clear to auscultation, non-labored

Neuro- tries to mumble name, off-on difficulty 
clearing secretions
Neuro- tries to mumble name, off-on difficulty 
clearing secretions
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Workup

Noncontrast 
head CT

CT angio head 
and neck

Telestroke 
consult

R L LR
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Vertebral Artery Circulation

Anterior medullary 
branches 

Corticospinal tract, 
reticular formation, 
hypoglossal nucleus, 
pyramidal tract, 
medial lemniscus

Lateral medullary 
branches

Spinothalamic tract, 
spinocerebellar tract, 
vestibulocochlear 
nucleus, trigeminal 
nucleus 

https://www.stroke-manual.com/anatomy-of-cerebral-arteries/#ftoc-heading-13

Medulla Essential Functions
1. Cardiovascular-respiratory regulation

2. Descending motor tracts

3. Ascending sensory tracts

4. Origin of cranial nerves IX, X, XI, XII
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Cranial Nerves
3 – Oculomotor

4 – Trochlear

5 – Trigeminal 

6 – Abducens

7 – Facial

8 – Auditory (vestibulocochlear)

9 – Glossopharyngeal

10 – Vagus

11 – Accessory

12 - Hypoglossal

9

10



Penn State College of Medicine
Continuing Education-28th Annual Challenges in Critical Care: A 
Multidisciplinary Approach-D7013-24-Y

Friday, August 16, 2024
Morgan Boyer, MPH, RN, NVRN-BC, CNRN, SCRN

Handouts are intended for use by participants of this conference. 
Unauthorized distribution or use is prohibited.

Any names or ages used on the upcoming slides are fictitious and not 
referring to an actual patient.

Neurology Evaluation

NIHSS = 7
Gaze deviation
Partial hemianopia
Minor facial asymmetry (left facial droop)
Mild aphasia
Unintelligible speech

Impaired closure of the right eye compared to the left. Frequent coughing during 
exam.

The decline

01:00 Vascular 
collapse

23:02 Unrelenting 
coughing. Unable 

to clear airway. 
Desaturation. 

Intubation

20:45 Increasing 
difficulty 

expectorating 
secretions

18:21 ED arrival
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SBP MAP Goal MAP

Intubated 
Propofol infusion

Levophed
infusion

VasopressinLevophed
17 mcg/min

Phenylephrine
infusion

Levo DC

Distributive Shock       Neurogenic Shock

• “State of relative hypovolemia 
resulting from pathological 
redistribution of absolute 
intravascular volume…”

• Causes:

1. Loss of regulation of vascular 
tone

2. Disordered permeability 

• “state of imbalance between 
sympathetic and parasympathetic 
regulation of cardiac action and 
vascular smooth muscle”
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Sympathetic

Fight or flight

Preganglionic fibers arise from thoracic and lumbar 
region forming the thoracolumbar outflow

Secretes adrenaline or noradrenaline 

Nerves are adrenergic

Result is excitatory

Parasympathetic

Rest and digest

Preganglionic fibers arise from midbrain and sacral 
regions forming the craniosacral outflow

Secretes acetylcholine

Nerves are cholinergic

Result is relaxation

Vasopressor options

Important adverse effectsMain effectIndicationDrug

peripheral ischemia, relfex 
bradycardia, cardiac 
arrhythmias

Alpha1 and Beta1 receptor 
agonist. Alpha1 dominates at 
doses > 3 mcg/min.

All types of shock with 
reduced vascular resistanceNorephinehrine

ischemia, reduced cardiac 
output, bradycardia, 
tachyarrythmia, hyponatremia

V1-mediated 
(catecholamine-
independent) 
vasoconstriction

Shock states, especially septic 
shock, when norepi does not 
achieve goal and volume has 
been repleated

Vasopressin

Baroreceptor mediated reflex 
bradycardia

Alpha-1 adrenergic receptor 
agonist resulting in raised 
MAP via vasoconstriction in 
both veins and arteries 
enhancing preload

Hypotension primarily 
attributed to vasodilationPhenylephrine
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Stroke Evolution
St

ro
ke

 s
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er
ity

Time

Patho-mechanism

• NA- nucleus ambiguous
• cluster of motor neurons 

innervating the pharynx, larynx 
and soft palate

• Result: swallowing and speaking

• RVLM- rostral ventrolateral 
nucleus

• controls blood pressure and blood 
distribution 

• NTS- nucleus tractus solitarii
• sensory nucleus receiving and 

processing visceral afferent signals 
from the body

• Result: vomiting response
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The final diagnosis
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