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Coma is defined as a state of unarousable unresponsiveness. Typically, the patient lies with
eyes closed and does not open them even to vigorous stimulation, such as sternal rub,
nasal tickle, or nailbed pressure.

DEFINITION
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Alterations in consciousness short of coma are often described using terms such as
drowsiness, lethargy, obtundation, and stupor, but these terms tend to be used
imprecisely and it is generally best to describe simply how the patient responded to
various degrees of stimulation.

The neurologic evaluation and management of a patient with coma or altered
consciousness can be intimidating for the student, because such patients are usually
critically ill and may require prompt intervention.



• The Glasgow Coma Scale assigns a numerical score to a patient’s level of
responsiveness and is commonly used by neurosurgeons in cases of head
trauma. 

GCS
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Its utility lies in its ease of use by nurses and paramedics, its inter-rater
reproducibility, and its prognostic value following head injury.

• Although the GCS describes a level of responsiveness, it does not assist in
determining the cause of coma.
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An algorithm for approaching patients with coma or altered consciousness is presented
in Figure 3-1. The initial steps of stabilization and evaluation culminate in the neurologic
exam, which is performed with two goals in mind: to assess brainstem function and to look
for focal signs. The differential diagnosis and further investigations stem from this clinical
assessment. 

CLINICAL APPROACH
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1- Remember the ABCs. In any patient with altered consciousness, the airway,
breathing, and circulation (ABC) should be checked and maintained.

2- Look for obvious clues to etiology. A brief history and general exam should be
performed to search for obvious clues.



CONT...
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3- Try reversing common reversible etiologies. Most emergency departments make it
standard practice to administer naloxone, thiamine, and dextrose to any patient with
depressed consciousness and no obvious etiology (coma cocktail: Dextrose, oxygen,
naloxone, and thiamine) 

 used:

Mechanism:

To treat Hypoglycemia to prevent or treat
wernicke’s encephalopathy 

to reverse opioid overdose

is a simple sugar that provide
immediate glucose which is
crucial for brain function

is a vitamin (B1) that is
essential for glucose
metabolism in brain

is an opioid antagonist,
reversing the effect of opioid
drugs ( morphine, heroin)  

** rationale for decline in use: 
1-Advanced diagnostics: the availability of bedside tests like point-of-care glucose testing allows for more
targeted therapy.
2-risks: some components of coma cocktail, like naloxone, can cause withdrawal symptoms in opioid-dependent
individuals. similarly, dextrose can be harmful in patient is not hypoglycemic , particularly in stroke patient.



CONT...
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4- check brainstem reflexes and look for
focal signs.

5- Assess for all medication exposure. All
comatose patients should have a toxicology
screen for substances of abuse and other drugs.



 Neurologic Examination of the Comatose

Patient
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The neurologic exam of a comatose patient should be systematic and structured.

Mental Status Examination1.
Assessing Level of Consciousness

Apply an increasing gradient of stimulation:
Loud verbal stimuli → Does the patient open their
eyes?
Noxious stimuli (sternal rub) → Any movement or
vocalization?

If arousable, assess briefly for:
Attention
Language function (e.g., aphasia)
Visuospatial function & neglect
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2. Cranial Nerve (CN) Examination
Most important for assessing brainstem function.
If patient is arousable, test CNs as in a routine
exam.
If patient is not arousable, test key brainstem
reflexes:

Pupillary reflex (CN II, III)
Corneal reflex (CN V, VII)
Oculocephalic reflex (CN III, IV, VI, VIII)
Gag reflex (CN IX, X)

CONT...

3. Fundoscopic & Visual Field Examination
Funduscopic exam should always be performed.
In unresponsive patients, assess for blink to
visual threat.
Visual field deficits may suggest focal brain
pathology.



CONT...
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CONT...
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4. Facial Motor & Sensory Testing
If patient cannot follow commands, look for:

Facial asymmetry at rest (flattened nasolabial fold).
Response to noxious stimuli (supraorbital pressure).

Bilateral nasal tickle tests CN V (sensation) and CN VII (motor response). 
which is Less painful than supraorbital pressure but still effective.



5. Motor Examination Overview
Assess motor tone in all extremities.
If patient can cooperate:

Arm drift test: Ask patient to hold arms extended.
Leg elevation test: Observe for downward drift.

If unable to cooperate:
Observe for asymmetry in spontaneous movements.
Ask caregivers if all extremities have moved
symmetrically.
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CONT...

6. Response to Noxious Stimuli
Apply nailbed pressure or pinch on a flexor surface.
Observe speed and strength of withdrawal.
Consider that withdrawal abnormalities may be due to:

Motor dysfunction
Sensory loss



7. Posturing as a Neurologic Sign
Decorticate posturing → Damage above the brainstem.
Decerebrate posturing → Brainstem dysfunction.
Can occur spontaneously or in response to noxious
stimuli.
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CONT...
8. Reflex Testing

Muscle stretch reflexes can be tested as in a
routine exam.
Look for the Babinski sign as an indicator
of upper motor neuron lesion.

9. Sensory Testing
Limited in altered consciousness patients.
Test for light touch and pain sensation using
noxious stimulation.
Gross sensory abnormalities may be detected
using the limb withdrawal test.

10. Coordination Testing
Can be tested only if the patient is
arousable.
Includes finger-to-nose and heel-to-shin
tests if possible.



In theory, there are two main ways in which consciousness can be depressed: the brainstem
can be dysfunctional or both cerebral hemispheres can be dysfunctional simultaneously.

DIFFERENTIAL DIAGNOSIS
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For examples , acute disease in the brainstem (e.g. pontine hemorrhage) can lead to coma,
as can processes affecting both cerebral hemispheres at once (e.g.,hypoglycemia)

Unilateral cerebral hemispheric lesions, however, can also lead to coma if they are large or
severe enough to cause swelling and compression of the opposite hemisphere or downward
pressure on the brainstem.



CONT...
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Interpretation of information obtained from the physical exam of a comatose patient usually
follows two main principles : 

1- Brainstem Reflexes (corneal , pupillary and gag reflexes) :

Mild cases of depressed consciousness usually presesnts with preserved brainstem reflexes
. While in severe cases , reflexes are absent regardless of the etiology .

2- Focal Neurological Signs 

If a brainstem reflex is abnormal in an asymmetric fashion, such as a unilateral unreactive
pupil, this would be interpreted as a focal sign and suggests compression of, or primary
disease in, the brainstem



CONT...
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The presence of focal signs either on cranial nerve examination or in the remainder of the
examination including such findings as hemiparesis, aphasia, reflex asymmetry, facial
droop, or a unilateral Babinski sign suggests a structural cause of depressed consciousness

Acute ischemic
stroke

Acute
intracranal
hemorrhage

brain mass 



The absence of focal signs suggests a diffuse cause of depressed consciousness, including metabolic,
toxic, or hypoxic-ischemic etiologies .

DIFFUSE CAUSES OF DEPRESSED CONSCIOUSNESS 
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Examples include coma from fulminant hepatic failure, barbiturate overdose, or anoxia following
cardiac arrest. 

Remember to review medications that were administered to the patient prior to the exam when
interpreting these findings because sedatives and paralytics can influence the clinical findings and
may mask brainstem function transiently
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In theory, consciousness can be depressed either by dysfunction of the brainstem or
dysfunction of both cerebral hemispheres simultaneously; in reality, large unilateral
hemispheric lesions (with pressure on the other side) qualify as well.

KEY POINTS
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The presence or absence of brainstem reflexes suggests how deep the coma is. 

The presence of focal signs suggests a structural cause of coma.

The absence of focal signs suggests a diffuse cause of coma, such as metabolic, toxic,
infectious, or hypoxicischemic etiologies.



Structural causes OR Diffuse causes ??

Presence of Focal Findings = Structural cause = urgent head
imaging (non-contrast CT)

Absent Focal Findings = Diffuse cause = extensive workup

LABORATORY AND RADIOLOGICAL STUDIES
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Structural Causes Investigations
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Why Non-contrast CT?
1. It clearly shows hemorrhages. 
2. contrast can mimic the appearance of a hemorrhage

Why CT not MRI ??
While MRI is excellent for detailed imaging, CT is often the first choice
for initial imaging.  
1. CT scans are more available. 
2. Quicker to perform even when brainstem problems are suspected.

If a structural cause is suspected one should look for signs of a
large acute stroke, intracranial hemorrhage, or mass lesion
using non-contrast CT.

contrast-
enhanced CT

Hemorrhagic
stroke



• Extensive Workup must cover metabolic, toxic, or infectious causes.

Basic Workup:
1. Blood tests: CBC, Electrolytes, Glucose, and LFT.
2. Toxicology screen (to check for drugs or poisons) 
3. Head imaging; Global hypoxic-ischemic injury, diffuse cerebral edema, 
bilateral lesions that mimic diffuse issues.
4. Lumbar Puncture (after excluding   ICP, to prevent brain herniation)
5. EEG.
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Diffuse Causes Investigations

Almost without
exception, a head

CT should be
done before LP

❑ EEG is often done for coma patients. It can help: 
• Assess the depth of a coma. 
• Identify specific patterns that may indicate particular conditions
(like hepatic encephalopathy or anoxic brain injury) 
• Diagnose non-convulsive status epilepticus as a cause of coma.



Special Cases
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❑ If an infection is suspected: 
a chest X-ray, urinalysis, and blood or urine cultures might be needed.

❑ If a basic workup is unrevealing, one should search for more unusual causes
(such as myxedema coma, by checking TFT)

❑ In women of reproductive age, it is also necessary to obtain a pregnancy test,
as this impacts medication management.

❑ If bacterial meningitis is suspected, empiric antibiotics should be given quickly,
even before the CT scan is performed. 



Treatment varies based on diagnosis.

TREATMENT AND PROGNOSIS
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Types of causes: Metabolic Infectious 

Toxic Structural



Metabolic, infectious, and toxic causes require: >>Primarily
medical management.

MANAGEMENT
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Structural causes may need >> Neurosurgical intervention.



When ICP is suspected: 
1-Raise head of bed. 
2-Hyperventilation. 
3-Osmotic diuretics (e.g., mannitol)

MANAGING INCREASED ICP
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Use corticosteroids for edema in brain tumors.

The lowering of ICP may be a neurologic or neurosurgical emergency if the patient
shows signs of brain herniation.

In Cases of Brain Herniation Immediate treatment may be necessary.



The prognosis of depressed consciousness is mostly
dependent on etiology. 

Prognosis 
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The patient with a barbiturate overdose may recover
completely, whereas   one with a severe anoxic injury often
does not.

Age is an important prognostic factor as well.



Standard care: Therapeutic hypothermia (32°C to 34°C)

CARDIAC ARREST CARE
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The standard of care for patients with cardiac arrest is usually to undergo therapeutic
hypothermia (aiming for a core body temperature between 32°C and 34°C) in the
acute phase, which has been demonstrated to lead to better neurologic outcomes
Compared with normothermia or hyperthermia.

Prognosis affected by: Circumstances and duration of cardiac arrest.



THANK YOU
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