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After sustaining a concussion, it is common for patients to report symptoms of
headache, dizziness, postural disturbances/balance problems, and neck pain 
Forces transmitted throughout the body as a result of a concussion may injure
surrounding anatomical structures like the cervical spine or the vestibular system 

These common symptoms experienced after a concussion may be a result of
different underlying mechanisms caused by trauma to these different structures

Cervicogenic dizziness (CGD) is characterized by the presence of imbalance,
unsteadiness, disorientation, neck pain, limited cervical range of motion (ROM), and
may be accompanied by a headache 
The cervical spine may be considered the cause of the underlying dizziness as a
diagnosis of exclusion

No single test is able to diagnose CGD
Other medical, vascular, vestibular, visual, and psychological causes of dizziness
must first be excluded
CGD is closely related to changes in cervical spine position or cervical joint
movement
CGD is thought to be caused by a disruption of the normal afferent signals from the
upper cervical proprioceptors to the vestibular nucleus which results in an
inaccurate depiction of head and neck orientation in space
CGD could also be secondary to pain

The vestibular ocular reflex (VOR) acts to maintain stable vision during head motion.
This is successfully accomplished through precise compensatory eye movements to
head movements
Patients with unilateral vestibular hypofunction typically have oculomotor signs such
as a positive head thrust test or head shaking induced nystagmus, and may have
abnormal dynamic visual acuity (DVA)

These findings would not typically be seen in an individual with CGD
There exists several dizziness differentiation tests that can be used by clinicians to
rule in or out underlying cervicogenic and/or vestibular causes of dizziness
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Patient in seated position on a swivel chair or stool, with eyes closed
This test has 3 components:

The clinician holds and stabilizes the patient’s
head in a neutral/centered position throughout
entirety of the test
Patient actively rotates their trunk 45 degrees
to the left and then to the right with the help of
their legs, without moving their head

Cervical Torsion: trunk rotation on still head →
isolates the cervical spine

Head Neck Differentiation Test
(HNDT)

Test Objective

Instructions

Equipment
The HNDT is a variation of the cervical
torsion test (CTT) and differentiates CGD
and dizziness from vestibular disorders

Swivel chair or stool

The clinician or patient rotates the chair 45
degrees to the left and then to the right
without stabilizing the patient’s head

En bloc rotation: head and trunk rotate together →
isolates the vestibular system

Head is actively rotated 45 degrees to the left
and then to the right by the patient while the
trunk remains in a fixed position 

Head Rotation: head/neck rotation on still trunk →
involves the vestibular system and cervical spine

*Each position of the test should be held for ~30 seconds and the participant is asked to
report any provocation of dizziness or symptoms, as well as the duration of these
symptoms, after each test 1
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The clinician must observe and record if there is an
exacerbation of symptoms during or immediately
after the test

Dizziness, nausea, visual disturbances, speech
disturbances, motion sickness, nausea, slurred
speech, dysphagia, light-headedness, tinnitus,
headache, or paraesthesia
Any unusual eye movements when the patient
opens their eyes after the test

Provocation of dizziness with trunk rotation under a
stabilized head implicates the cervical spine, so the
patient’s symptoms may be due to a cervicogenic
cause 
Dizziness with head and trunk rotation together (en
bloc rotation) indicates a vestibular component to
the patient’s symptoms
Dizziness in both conditions could indicate that
CGD and vestibular dysfunction are comorbid 

Head Neck Differentiation Test
(HNDT)
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Clinical Interpretation

This test is highly specific for cervicogenic dizziness
(89.8%) for patients experiencing symptoms in
trunk rotation on still head only

As a result of fixating the patient’s head in a
neutral position while their trunk is rotating, an
isolated stimulation of cervical afferents is
elicited, while vestibular afferents are not
involved

Clinical Utility
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The patient and HCP are both in a seated position, facing each other
The HCP gently grasps the patient’s head, placing their hands on either
side of the patient’s head, just below the ears
The HCP slightly flexes the patient’s head 30 degrees forward to align the
horizontal semicircular canals of the inner ear with the horizontal plane
The HCP instructs the patient to fixate their gaze on the HCP’s nose
throughout the test
The HCP gently moves the patient’s head back and forth with intermittent
high velocity, randomly timed thrusts to the right and left 5-10 degrees
from center 

Random timing does not allow anticipatory compensation from the
visual system

The HCP observes if the patient is able to stay fixated on target or if a
corrective saccade appears after the head thrust to one side
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Head Thrust Test (HTT)

Test Objective

Instructions

Clinical Utility

The Head Thrust Test (HTT) assesses the response of the vestibulo-ocular
reflex (VOR)

High sensitivity = 71-84%
High specificity = 82%
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*amongst individuals with vestibular hypofunction

Schubert MC, Tusa RJ, Grine LE, et al. Optimizing the sensitivity of the head thrust test for identifying vestibular hypofunction. Phys Ther.
2004;84(2):151‐158.
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Head Thrust Test (HTT)

Postive Test

1
 

The patient’s eyes do not remain fixed on target, followed by a refixation
saccade back to target after turning head
A failure to maintain fixation on the visual target (nose) indicates
vestibular hypofunction on the side that the thrust was directed toward 

Reiley AS Vickory FM Funderburg SE et al How to diagnose cervicogenic dizziness Arch Physiother 2017;7:12 doi:10 1186/s40945-017-0040-x Accessed on May 26 20201



Equipment
Visual Acuity Chart
(ETDRS, Lighthouse, E,
Snellen)
Metronome
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Dynamic Vision Acuity (DVA) Test

Test Objective Clinical Utility
This test also measures the
behavioral response of the
vestibulo-ocular reflex (VOR)
It provides a functional, low-cost
assessment of gaze stability

Excellent test-retest reliability, inter-
tester reliability, sensitivity and
specificity amongst individuals with
bilateral vestibular hypofunction
Needs to be further explored
amongst the concussion population

Schubert MC, Tusa RJ, Grine LE, et al. Optimizing the sensitivity of the head thrust test for identifying vestibular hypofunction. Phys Ther.
2004;84(2):151‐158.
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Instructions
Patient is seated 20ft away (depending on type of acuity chart used) from
the visual acuity chart, and wearing corrective lenses (if needed)
Part 1: Static Visual Acuity (SVA)

The HCP must first assess the patient’s static visual acuity (i.e. no head
movements) by instructing the patient to read the lowest line
recognizable and to keep reading until they can no longer identify all the
letters on given line
The HCP must record the last line where all letters were correctly
identified and the total number of letters correctly identified



Part 2: Dynamic Visual Acuity (SVA)
The HCP will stand behind the patient and firmly grasp the patient’s
head with both hands just above the ears
In order to bring the horizontal semicircular canals into the plane of
testing, the HCP must flex the patient’s head forward approximately 30
degrees 
The HCP instructs the patient to perform the same task again while the
HCP oscillates the patient’s head 20 degrees away from the midline to
each side at approximately 2Hz or 120bpm (i.e. 2 cycles per second)

The patient completes a full cycle to each beat at 120 bpm or can set
the metronome to 240 bpm if changing head direction to each beat

The HCP must record the last line where all letters are correctly
identified 
The HCP must ask the patient if there is any provocation of symptoms
during or after the test
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Dynamic Vision Acuity (DVA) Test

Instructions

Clinical Interpretation

1
 

Schubert MC, Tusa RJ, Grine LE, et al. Optimizing the sensitivity of the head thrust test for identifying vestibular hypofunction. Phys Ther.
2004;84(2):151‐158.

1.

Loss of 3 or more lines of DVA in
comparison to the patient’s SVA is
considered a positive test and
suggestive of potential vestibular
dysfunction
If symptoms are persistent beyond a
few seconds from stopping the test,
this is also suggestive of potential
vestibular dysfunction
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Smooth Pursuit Neck Torsion (SPNT)

Test Objective

Instructions

Equipment

This test measures the difference in
smooth pursuit eye movement
control with the head and trunk in a
neutral position, compared to when
the trunk and neck are rotated
relative to the stationary head
The SPNT test is a comparison of the
gain (the ratio of the eye velocity to
the target velocity) of the eye
response in neutral versus rotated
head positions
The SPNT is considered to be
specific for detecting eye
movement disturbances due to
altered cervical afferent input

Pen
Chair
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Clinical Utility
Sensitivity = 90%
Specificity = 91%

*Amongst individuals with
whiplash associated disorders
(WAD) with dizziness 

Kristjansson E, Treleaven J. Sensorimotor function and dizziness in neck pain: implications for assessment and management. J Orthop Sports Phys Ther. 2009;39(5):364‐377.
doi:10.2519/jospt.2009.2834
Tjell C, Rosenhall U. Smooth pursuit neck torsion test: a specific test for cervical dizziness. Am J Otol. 1998;19(1):76‐81.
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Patient is seated with their head in a neutral position
Using an easily visible target (e.g. pen), the HCP instructs
the patient to follow the target with their eyes while
maintaining a neutral head position
The HCP repeats this procedure with the patient’s head
facing forward in a neutral position and their trunk
rotated 45 degrees to the left and again to the right
The HCP asks the patient if any symptoms such as
dizziness are reproduced when the trunk is rotated
The HCP must make note of any abnormal eye
movement throughout the test (compensatory saccadic
eye movement)
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Positive test: 
Provocation of symptoms while
the patient’s trunk is rotated
Eye movement disturbances
while trunk is rotated → indicative
of altered cervical afferent input 

Increase in saccadic eye
movements
A decrease in velocity gain of
smooth pursuit eye
movements when the head is
in a relatively torsioned
(rotated) position when
compared to the neutral
position 

Typically only seen in those
with neck pain, not in those
with vestibular or CNS
disorders, and is most
evident in those with
whiplash and in those
complaining of dizziness 

If performance is the same for
both parts of test, there is most
likely a presenting CNS disorder
and not a sensorimotor
impairment
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Smooth Pursuit Neck Torsion (SPNT)
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Clinical Interpretation
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