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�ANISOCORIA

Step 1:  Examine the eyes both in the light and in the dark

Step 2: 

THE PUPIL IN LIGHT VS. DARK CAUSES

Difference greater in the dark = 
MIOSIS
There is a dilation lag meaning 
the smaller pupil is the 
abnormal one

Disruption to the sympathetic pathway
First-order neurons: Injury to brainstem and cervical spine, such as 
in Lateral Medullary Syndrome
Second-order neurons: Pancoast tumor, chest pathology, brachial 
plexus pathology
Third-order neurons (no associated anhidrosis): internal carotid 
artery dissection, neck surgery, cavernous sinus pathology

Difference greater in the light = 
MYDRIASIS
There is inability of the dilated 
pupil to constrict appropriately

Disruption to the parasympathetic pathway
Cranial nerve III palsy: posterior communicating artery aneurysm, 
tumor, temporal lobe uncal herniation
Cavernous sinus pathology
Remember that anti-cholinergic drugs can also result in mydriasis. 
In hospitalized patients, always look for a scopolamine patch or 
recent administration of nebulized ipratropium (in DuoNeb®) to 
assess whether the dilated pupil resulted from a medication effect

Step 3:  Look for associated pathology.

□ �If miosis: look for a Horner’s syndrome (anhidrosis and ptosis), for evidence of a 
lateral medullary syndrome (see “Brainstem Syndromes”), or for evidence of 
cavernous sinus pathology (testing extraocular eye movement and sensation in 
the V1/V2 distribution).

□ �If mydriasis: look for disorders of consciousness and consider a STAT scan; if 
awake, examine extraocular eye movements and facial sensation, consider CT 
angiogram to evaluate for expanding posterior communicating artery aneurysm.

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-75732-8_4&domain=pdf
https://doi.org/10.1007/978-3-030-75732-8_4#DOI
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�CALORIC TESTING

Both warm and cold water can be used to activate the endolymph of the inner ear 
resulting in a current that activates the hair cells. This movement of the hair cells 
results in polarization (warm) or hyperpolarization (cold) of the ipsilateral vestibular 
verve and apparatus of the brainstem [1]. In the ICU, cold water is preferen-
tially used.

Cold water irrigation of the external auditory canal results in movement of the endo-
lymph in a way that causes hyperpolarization resulting in the inhibition of the vestibu-
lar nerve.

The normal response to cold water:

•	 A slow movement of the eyes towards from the stimulates, with the fast compo-
nent of nystagmus beating away from the stimulated ear.

In coma:

•	 There is no corrective saccade because the frontal eye fields are not activated 
(due to absent cortical function), thus the eyes will only have the slow movement 
towards the cold stimulus.

In brain death testing:

•	 There is no movement of the eye when the patient’s ear canal is irrigated with 
cold water.
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GENERAL PATTERNS OF FACIAL WEAKNESS 

Note that testing facial weakness in less acute patients should involve assessing audi-
tory function (for hyperacusis) and taste. Note that the facial nerve also receives pro-
jections from the extrapyramidal systems and frontal lobe which control emotional 
expression. Thus, patients with upper motor pattern of weakness may actually be able 
to activate their face involuntarily when associated with an emotional expression.

Test both the patients ability to raise eyebrows and
smile

Smile weak but eyebrow
raise intact

Upper Motor Neuron
Pattern of weakness

Localizes to an injury
along the corticobulbar

tract including at the
motor cortext. 

Both smile and eyebrow
strength weak

Lower Motor Neuron
pattern of weakness

Localizes to the 7th
cranial nerve or 7th
cranial nerve nucleus

(brainstem)

 

In comatose patients, the seventh and fifth cranial nerves are assessed by 
testing the corneal reflex:
The cornea is the clear layer of tissue over the iris. Touching the cornea transmits a 
signal to the brainstem via the Trigeminal Nerve (CN V) and the blink motor response 
is carried out due to innervation from the Facial Nerve (CN VII). If either of these are 
damaged (such as by a stroke or bleed effecting the brainstem) the patient will not 
blink to the gentle touch of the cornea with a cotton swab. Often tested at the bed-
side by dropping a drop of a saline flush into each eye, this is less sensitive but does 
not risk injury to the cornea. Take care to actually touch the cornea and not just the 
sclera (the white of the eye).
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�TESTING THE GAG REFLEX (PHARYNGEAL REFLEX)

Sensation mediated predominantly by the glossopharyngeal nerve (CN IX). Motor 
response mediated by the vagus nerve (CN X). In ICU patients, this is best tested by 
advancing a tongue depressor around the endotracheal tube and stimulating the 
oropharynx.

�TESTING COUGH REFLEX

Mediated by the vagus nerve. In intubated patients, it is most easily tested by 
advancing in-line suction through the endotracheal tube which will stimulate the 
trachea. Be aware that coughing will typically trigger a temporary high airway pres-
sure alarms on the ventilator.
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