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Mechanical Ventilation in neurologic patient

Won-Yeon Lee, M.D., Ph.D.

Department of Internal Medicine, Yonsei University Wonju College of Medicine, Wonju, Korea

The causes of respiratory failure in neurologic disorders are various, and depending on the type or degree of respiratory
failure, it is often needed tracheal intubation and/or mechanical ventilation. If mechanical ventilation is required, the
mode of mechanical ventilation should be selected according to the degree of spontaneous breathing of patients or ab-
normality of the lung parenchyma During mechanical ventilation, should be made efforts to minimize possible complica-
tions, and attempts to reduce the duration of mechanical ventilation in consideration of the patient's condition. If the du-
ration of mechanical ventilation is prolonged, tracheotomy is considered, and if long-term mechanical ventilation is re-
quired even if the patient's condition is stable, home mechanical ventilation may be considered.
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Feedback control

Neuroreceptors
Chemoreceptors

Spinal cord
Motor nerves

Respiratory
muscles

Figure 1 Respiratory system feedback control

Table 1. Neuronal disorders requiring mechanical ventilation
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Neurosurgical:
GCS(8

Disorders of the brain

Neurological:

Early brain death

Brain stem dysfunction

Hypo/hyperventilation syndromes

Cerebral ischemic events

Diffuse brain dysfunction (encephalopathy, encephalitis, epilepsy)

TBI (lesions in pons and medulla)

Raised ICP causing brain stem compression ICSOLs
Cranial nerve dysfunction

ICH, IVH-sympathetic overdrive

Neurogenic pulmonary edema

Disorders of the spinal cord

High spinal trauma
Multiple sclerosis
Transverse myelitis
Infectious causes

CNS vasculitis

Compressive myelopathy:
Craniovertebral junction anomalies
Intramedullary spinal tumors
Extramedullary spinal tumors

Demyelinating diseases

Noncompressive myelopathies

Degenerative diseases of the spine
Vitamin deficiency (vitamin B12, vitamin E)

Disorders of the peripheral nervous

system Myasthenia Gravis

Botulism
Parkinson’s crisis

Guillain-Barre syndrome

Amyotrophic lateral sclerosis
Lambert—-Eaton myasthenic syndrome

Neuroleptic malignant syndrome

GCS - Glasgow coma score, CNS - Central nervous system, TBI — Traumatic brain injury, ICSOL - Intracranial space occupying
lesion, ICP - Intracranial pressure, IVH - Intraventricular hemorrhage, ICH - Intracranial hemorrhage
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Table 2. Indications for Intubation for the Neurological Patient

Immediate (life-threatening hypoxia likely)
persistent apnea
persistent airway obstruction despite airway insertion
inability to bag/mask ventilate.

Urgent
Glasgow Coma scale{8
protection of the lower respiratory tract from soiling
anticipated occlusion by: hematoma; edema (burns,
angioedema); displacement of a laryngotracheal fracture.

Relative

control of intracranial pressure by controlling PCO>

therapeutic ventilation for hypoxemia/hypercarbia in:
pulmonary contusion/edema/infection; flail chest; cervical
spinal cord injury

therapeutic and diagnostic procedures in combative or
uncooperative patients

high metabolic demand from work of breathing
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Table 3. Modes of ventilation in neurocritical care (Modified from Reference 2)
Mode of ventilation Description Utility

Useful in initiation of
ventilation in

comatose patients and
spinal cord injury

patients without/very

weak spontaneous
breathing

Controlled Controlled mandatory All breaths triggered by ventilator; predefined rate and
ventilation ventilation (CMV) volume set

¢ Volume-CMV Timer-triggered, time-cycled, and volume-targeted

® Pressure—-CMV Timer-triggered, time-cycled, and pressure-limited
Support Assist-controlled ventilation Breath triggered by patient’s effort, if no patient breath
ventilation per unit time, ventilator triggered; predefined tidal

e \/olume
® pressure

volume(Pressure) set

Synchronized intermittent
mandatory ventilation (SIMV)

e \/olume

® pressure

Spontaneous breathing permitted with no ventilator
assist; mandatory, timed breaths delivered in
synchrony with patient’s breaths when possible;
predefined tidal volume(Pressure) set

Useful in weaning from
ventilation after
primary insult is cured
and onset of

Pressure support ventilation

Triggered by patient's inspiration only; assist with
(PSV) pressure limitation provided

spontaneous
respiration is
ascertained

SIMV/PSV

Combination of PSV and SIMV; ensures that

spontaneous breaths permitted in SIMV receive

pressure assist

Continuous positive airway
pressure (CPAP)

All breaths patient triggered; provides gas at a constant
predefined pressure
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