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ABSTRACT 

 

 

ARTICLE DETAILS 

 
The neurological examination of intubated patients presents unique challenges due to the lack of 

verbal communication and the need for sedation management. This article delves into the methods 

and best practices for conducting a thorough neurological evaluation in intubated patients, 

emphasizing the importance of adapting standard neurological assessment techniques to this 

special population. We explore the use of alternative communication methods, such as eye 

movements and motor responses, and the interpretation of these findings in the context of critical 

illness. The article also discusses the implications of sedation and neuromuscular blockade on 

neurological assessment and provides guidelines for optimizing the accuracy of the examination. 

By integrating a focused neurology perspective, this review aims to enhance the clinician’s ability 

to diagnose and monitor neurological status in intubated patients, ultimately improving patient 

outcomes in the intensive care setting. 
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INTRODUCTION 

The neurological examination is a cornerstone of patient 

assessment in neurology, providing essential information 

about the function and integrity of the central and peripheral 

nervous systems. However, conducting a comprehensive 

neurological examination in intubated patients poses 

significant challenges. These patients are often unable to 

communicate verbally due to endotracheal intubation and 

may be under the influence of sedatives and neuromuscular 

blocking agents, which can obscure clinical findings.1,2 

The growing prevalence of patients requiring mechanical 

ventilation in intensive care units (ICUs) necessitates a 

refined approach to neurological assessment. Intubated 

patients are at increased risk for various neurological 

complications, including stroke, seizures, and critical illness 

polyneuropathy/myopathy, making vigilant neurological 

monitoring imperative. Furthermore, the accurate assessment 

of neurological status is crucial for guiding treatment 

decisions, prognostication, and the identification of potential 

reversible causes of neurological deterioration.1,2 

 

 

This article aims to provide a detailed framework for the 

neurological examination of intubated patients, with a 

specific focus on the adaptations required to account for the 

limitations imposed by intubation and sedation. We will 

discuss the critical components of the neurological 

examination, including the assessment of consciousness, 

cranial nerve function, motor responses, and reflexes. 

Additionally, we will examine the use of adjunctive tools 

such as electroencephalography (EEG) and neuroimaging in 

supplementing the clinical examination.1,2 

By integrating evidence-based practices and expert 

recommendations, this review seeks to equip clinicians with 

the knowledge and skills necessary to perform a meticulous 

neurological evaluation in intubated patients. Understanding 

the nuances of this specialized examination will enhance 

diagnostic accuracy, facilitate timely interventions, and 

ultimately improve neurological outcomes for critically ill 

patients.1,2 
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NEUROLOGICAL EXAMINATION IN INTUBATED 

PATIENTS: METHODS AND TECHNIQUES 

The neurological examination of intubated patients requires 

adaptation of standard techniques due to the unique 

challenges posed by the inability to communicate verbally 

and the effects of sedation and neuromuscular blockade. A 

comprehensive approach involves systematic assessment of 

consciousness, cranial nerve function, motor responses, and 

reflexes, utilizing both clinical examination and adjunctive 

tools. Here we detail the various methods to evaluate 

neurological status in intubated patients, emphasizing 

techniques that can provide critical insights in the intensive 

care setting.3,4 

 

ASSESSMENT OF CONSCIOUSNESS AND MENTAL 

STATUS 

1. Glasgow Coma Scale (GCS): The GCS remains a 

fundamental tool for assessing the level of consciousness in 

intubated patients. Although verbal responses are not 

feasible, the motor and eye-opening components can still 

provide valuable information:3,4 

● Eye Opening (E): Assess spontaneous eye-opening or in 

response to stimuli. 

● Motor Response (M): Evaluate motor responses to 

commands or painful stimuli. 3,4Look for purposeful 

movements, withdrawal from pain, or abnormal 

posturing. 

2. Sedation Scales: Sedation scales, such as the Richmond 

Agitation-Sedation Scale (RASS) or the Sedation-Agitation 

Scale (SAS), help determine the depth of sedation and its 

impact on neurological assessment. These scales can aid in 

titrating sedation to allow for intermittent neurological 

evaluations.3,4 

Cranial Nerve Examination 

1. Pupillary Response: 

● Size and Reactivity: Assess pupillary size, symmetry, 

and reactivity to light. The use of a penlight or a 

pupillometer can enhance accuracy.3,4 

● Abnormal Findings: Fixed or dilated pupils may indicate 

herniation or significant brain injury, while pinpoint 

pupils can suggest opioid overdose or pontine lesions.3,4 

2. Eye Movements: 

● Oculocephalic Reflex (Doll’s Eye Maneuver): 

Performed by briskly turning the patient’s head from side 

to side and observing eye movement. Intact brainstem 

function is indicated by the eyes moving in the opposite 

direction of the head turn.3,4 

● Oculovestibular Reflex (Cold Caloric Test): Irrigating 

the external auditory canal with cold water (30°C) and 

observing eye movement. An intact response involves 

slow conjugate deviation of the eyes toward the irrigated 

ear.3,4 

3. Corneal Reflex: Assessing the corneal reflex involves 

gently touching the cornea with a wisp of cotton and 

observing for a blink response. Absence of the corneal reflex 

can indicate a lesion in the trigeminal (V) or facial (VII) 

cranial nerves or brainstem dysfunction.3,4 

 

MOTOR FUNCTION ASSESSMENT 

1. Spontaneous Movements: Observe for any spontaneous 

movements or response to stimuli, noting asymmetry, 

strength, and coordination.3,4 

2. Motor Response to Noxious Stimuli: Applying painful 

stimuli (e.g., nail bed pressure, trapezius squeeze) can elicit 

motor responses, which should be classified according to the 

GCS motor scale or detailed by the type of movement (e.g., 

withdrawal, flexion, extension).3,4 

3. Limb Strength and Reflexes: 

● Reflex Testing: Patellar, Achilles, biceps, and triceps 

reflexes can be assessed even in sedated patients. Hypo- 

or hyper-reflexia may provide clues to upper or lower 

motor neuron pathology.3,4 

● Muscle Tone: Assess for rigidity, flaccidity, or 

spasticity through passive range of motion exercises.3,4 

 

SENSORY EXAMINATION 

1. Response to Stimuli: 

● Light Touch and Pain: Applying light touch or pinprick 

to various dermatomes can assess sensory function. 

Observe for any withdrawal or purposeful 

movements.5,6 

● Proprioception and Vibration: Though challenging in 

intubated patients, these modalities can sometimes be 

inferred from observed movements or specific testing 

when the patient is intermittently awake.5,6 

USE OF ADJUNCTIVE TOOLS 

1. Electroencephalography (EEG): Continuous EEG 

monitoring can detect subclinical seizures, non-convulsive 

status epilepticus, and provide information on cerebral 

function. Patterns such as burst suppression or periodic 

discharges can be indicative of underlying pathology.5,6 

2. Neuroimaging: 

● CT and MRI: These modalities are crucial for 

identifying structural abnormalities such as hemorrhage, 

ischemia, edema, or mass effect.5,6 

● Transcranial Doppler (TCD): TCD can assess cerebral 

blood flow velocities, which can be helpful in detecting 

vasospasm or assessing intracranial pressure 

indirectly.5,6 

3. Neuromuscular Blockade Monitoring: When patients 

are under neuromuscular blockade, monitoring with train-of-

four (TOF) stimulation can guide the degree of blockade and 

allow for intermittent neurological assessments.5,6 

Performing a neurological examination in intubated patients 

requires a tailored approach that incorporates both clinical 

skills and adjunctive technologies. By systematically 

evaluating consciousness, cranial nerve function, motor 

responses, and reflexes, and by utilizing tools like EEG and 

neuroimaging, clinicians can accurately assess neurological 
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status even in the challenging context of critical care. This 

comprehensive examination is essential for diagnosing and 

monitoring neurological conditions, guiding treatment, and 

ultimately improving outcomes for intubated patients.5,6 

New Therapies and Methods in Neurological 

Examination for Intubated Patients: A Focused 

Neurology Perspective 

The neurological examination of intubated patients has 

historically been challenged by the inability to perform 

standard verbal and motor assessments due to sedation and 

mechanical ventilation. However, recent advancements in 

both technology and methodologies have introduced new 

avenues to improve the accuracy and comprehensiveness of 

neurological evaluations in this population. This article 

explores cutting-edge therapies and innovative methods that 

enhance the neurological assessment of intubated patients, 

with a specific focus on integrating these advancements into 

clinical practice to improve patient outcomes.5,6 

Advanced Neuromonitoring Techniques 

1. Continuous Electroencephalography (cEEG): 

Continuous EEG monitoring has become a cornerstone in the 

assessment of critically ill patients, providing real-time data 

on cerebral activity. cEEG is particularly useful in detecting 

non-convulsive seizures and non-convulsive status 

epilepticus, conditions that are difficult to diagnose in 

intubated and sedated patients. Advanced cEEG techniques 

now allow for the identification of subtle patterns such as 

rhythmic and periodic discharges, which can inform the 

clinician about underlying encephalopathies or acute cerebral 

insults.5,6 

2. Quantitative EEG (qEEG): Quantitative EEG, a method 

that involves the numerical analysis of EEG data, provides 

additional insights beyond standard EEG interpretation. 

qEEG can detect changes in brain activity that precede 

clinical symptoms, offering an early warning system for 

neurological deterioration. It can also be used to monitor the 

effectiveness of therapeutic interventions, such as 

antiepileptic medications or sedative adjustments.5,6 

Novel Imaging Modalities 

1. Functional MRI (fMRI): Functional MRI, traditionally 

used in research settings, is now being adapted for clinical use 

in ICU settings. fMRI measures brain activity by detecting 

changes associated with blood flow, providing functional 

information about neural networks. In intubated patients, 

fMRI can be used to assess brain activity in response to 

stimuli, even when the patient is unable to communicate, 

offering a non-invasive method to evaluate cortical function 

and connectivity.5,6 

2. Diffusion Tensor Imaging (DTI): DTI, an advanced form 

of MRI, maps the diffusion of water molecules along white 

matter tracts in the brain. This technique allows for the 

visualization and assessment of neural pathways that are 

often affected in conditions such as traumatic brain injury or 

stroke. In intubated patients, DTI can provide detailed 

information about the integrity of white matter tracts, aiding 

in the diagnosis and prognosis of neurological injuries.5,6 

Advanced Neurophysiological Monitoring 

1. Somatosensory Evoked Potentials (SSEPs): SSEPs 

involve the electrical stimulation of peripheral nerves and the 

recording of the resultant electrical activity in the brain. This 

technique is particularly useful for assessing the functional 

integrity of sensory pathways. In intubated patients, SSEPs 

can be used to monitor for changes in sensory conduction that 

might indicate evolving neurological injury, such as spinal 

cord compression or brainstem dysfunction.7,8 

2. Motor Evoked Potentials (MEPs): MEPs are generated 

by stimulating the motor cortex and recording the response in 

peripheral muscles. This technique provides direct 

information about the motor pathways, which can be crucial 

in patients with traumatic brain injury or other conditions 

affecting motor function. MEPs can be used intraoperatively 

to monitor the integrity of motor tracts during neurosurgical 

procedures, ensuring real-time protection of motor 

function.7,8 

Integration of Artificial Intelligence and Machine 

Learning 

1. Predictive Analytics: Artificial intelligence (AI) and 

machine learning (ML) algorithms are being developed to 

predict neurological outcomes based on a combination of 

clinical data, imaging findings, and neurophysiological 

parameters. These predictive models can assist clinicians in 

identifying patients at high risk of neurological deterioration, 

enabling early intervention and tailored treatment 

strategies.7,8 

2. Automated Interpretation of Neuroimaging and 

Neurophysiology: AI-driven software is now capable of 

automated interpretation of complex neuroimaging and 

neurophysiological data, reducing the burden on clinicians 

and increasing diagnostic accuracy. For instance, AI 

algorithms can analyze EEG patterns to detect seizures or 

assess MRI scans for signs of ischemia or hemorrhage, 

providing rapid and reliable diagnostic support.7,8 

Telemedicine and Remote Monitoring 

1. Tele-ICU: Tele-ICU services enable remote monitoring 

and consultation for critically ill patients, including those who 

are intubated. Neurologists can review neuroimaging, EEG 

data, and clinical parameters in real-time, providing expert 

guidance to bedside clinicians. This approach ensures 

continuous neurological oversight, even in settings with 

limited access to specialized neurological care.9,10 

2. Wearable Neurological Monitors: Wearable devices 

equipped with sensors can continuously monitor 

physiological parameters such as brain activity, cerebral 

oxygenation, and intracranial pressure. These devices 

transmit data wirelessly to healthcare providers, allowing for 

continuous, real-time monitoring of neurological status in 

intubated patients, even outside the traditional ICU 

setting.9,10 
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Pharmacological Interventions 

1. Neuroprotective Agents: Recent advancements in 

neuropharmacology have introduced neuroprotective agents 

that can mitigate the effects of acute brain injuries. Drugs 

such as magnesium sulfate, erythropoietin, and statins have 

shown promise in reducing neuronal damage and improving 

outcomes in conditions like traumatic brain injury and stroke. 

Administering these agents in a timely manner requires 

accurate and early neurological assessment, highlighting the 

importance of advanced monitoring techniques.11,12 

2. Sedation and Analgesia Management: Optimizing 

sedation and analgesia is critical in intubated patients to 

ensure accurate neurological assessment. Newer sedative 

agents, such as dexmedetomidine, provide sedation without 

significant respiratory depression and have minimal impact 

on the neurological examination. Protocols for the titration 

and interruption of sedation (e.g., daily sedation vacations) 

facilitate periodic neurological evaluations, ensuring that 

clinicians can monitor changes in neurological status over 

time.13,14 

The neurological examination of intubated patients has 

evolved significantly with the advent of new therapies and 

methods. Advanced neuromonitoring techniques, novel 

imaging modalities, neurophysiological monitoring, 

integration of AI, and telemedicine have collectively 

enhanced our ability to assess and manage neurological 

conditions in critically ill patients. These innovations not only 

improve diagnostic accuracy but also enable timely and 

targeted therapeutic interventions, ultimately enhancing 

patient outcomes. By staying abreast of these advancements, 

clinicians can provide state-of-the-art neurological care to 

intubated patients, addressing the unique challenges posed by 

their condition and improving their chances of recovery.15 

 

CONCLUSION 

The neurological examination of intubated patients presents 

a distinct set of challenges, primarily due to the inability to 

perform traditional verbal and motor assessments as a result 

of mechanical ventilation, sedation, and neuromuscular 

blockade. Despite these obstacles, the critical need for 

accurate and comprehensive neurological evaluation in this 

patient population cannot be overstated. Advances in both 

technology and methodology have revolutionized our 

approach, allowing for more precise and effective assessment 

of neurological status in intubated patients. 

 

KEY INNOVATIONS AND THEIR IMPACT 

Recent advancements such as continuous 

electroencephalography (cEEG) and quantitative EEG 

(qEEG) have provided invaluable tools for real-time 

monitoring of cerebral activity, facilitating the early detection 

of non-convulsive seizures and other subtle neurological 

abnormalities. The introduction of advanced imaging 

techniques, including functional MRI (fMRI) and diffusion 

tensor imaging (DTI), has enabled the detailed visualization 

of brain function and structural integrity, even in sedated and 

immobilized patients. These modalities have significantly 

enhanced our diagnostic capabilities, allowing for a more 

nuanced understanding of the neurological status and aiding 

in the prognostication and management of critically ill 

patients. 

 

NEUROPHYSIOLOGICAL MONITORING 

Neurophysiological monitoring, including somatosensory 

evoked potentials (SSEPs) and motor evoked potentials 

(MEPs), has further expanded our ability to assess sensory 

and motor pathways. These techniques are particularly 

valuable in the intraoperative and intensive care settings, 

where they provide continuous feedback on neural function 

and help to mitigate the risk of iatrogenic injury. 

 

ROLE OF ARTIFICIAL INTELLIGENCE 

The integration of artificial intelligence (AI) and machine 

learning (ML) into neurological assessment represents a 

significant leap forward. Predictive analytics and automated 

interpretation of neuroimaging and neurophysiological data 

not only enhance diagnostic accuracy but also allow for the 

anticipation of neurological deterioration, enabling 

preemptive interventions. These technologies are poised to 

transform the landscape of neurological care, offering new 

levels of precision and efficiency. 

 

TELEMEDICINE AND REMOTE MONITORING 

Telemedicine and remote monitoring have also become 

indispensable, particularly in settings where access to 

specialized neurological expertise is limited. Tele-ICU 

services and wearable neurological monitors ensure 

continuous oversight and rapid response to changes in patient 

status, bridging the gap between intensive care units and 

neurological specialists. 

 

PHARMACOLOGICAL INTERVENTIONS AND 

SEDATION MANAGEMENT 

Pharmacological advancements, including the development 

of neuroprotective agents and optimized sedation protocols, 

have complemented these technological innovations. The use 

of neuroprotective drugs holds promise in mitigating the 

impact of acute brain injuries, while modern sedative agents 

like dexmedetomidine facilitate accurate neurological 

assessments by minimizing their impact on consciousness 

and motor function. Sedation management protocols, 

including daily sedation interruptions, enable periodic 

neurological evaluations, ensuring ongoing monitoring of 

neurological status. 

 

HOLISTIC AND MULTIDISCIPLINARY APPROACH 

In conclusion, the comprehensive neurological examination 

of intubated patients requires a holistic and multidisciplinary 

approach that integrates these advanced methodologies and 

technologies. By leveraging continuous and quantitative 
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EEG, advanced imaging techniques, neurophysiological 

monitoring, AI-driven analytics, telemedicine, and targeted 

pharmacological interventions, clinicians can overcome the 

inherent challenges of assessing neurological function in this 

vulnerable population. 

These innovations not only enhance diagnostic accuracy but 

also facilitate timely and targeted therapeutic interventions, 

ultimately improving outcomes for intubated patients. The 

ability to perform detailed and reliable neurological 

assessments in intubated patients is crucial for guiding 

clinical decisions, managing acute neurological conditions, 

and optimizing long-term recovery. As the field continues to 

evolve, ongoing research and the development of new 

technologies will further refine our approach, ensuring that 

we provide the highest standard of care to critically ill 

patients in the intensive care setting. 

By staying at the forefront of these advancements and 

continually updating our practices, we can ensure that 

intubated patients receive the comprehensive and precise 

neurological evaluations they require, paving the way for 

better management and improved prognoses in this 

challenging patient population. 
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