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Disclaimer- Please Note

• The material presented is for general information purposes only 
and the sole opinion of the speaker

• The information should not be considered or intended as 
providing personalised medical advice. 

• It is up to the discretion and judgement and is the sole 
responsibility of the recipient of the information to determine if 
any of the products, assessment and therapies described are 
appropriate

• The information provided should not be considered as a claim 
regarding any procedure or treatment



Dizziness

Described as the sensation of 
disturbed or impaired spatial 
orientation without a false or 
distorted sense of motion. 

Bisdorff et al. Classification of vestibular symptoms: towards 
an international classification of vestibular disorders. J 
Vestib Res 2009; 19(1–2):1–13. 



Prevalence – is dizziness common?
In US,
• 8 million primary care visits annually
• #1 reason for someone over 65 to consults a MD
• 35% of adults aged 40 years or older in the US, have experienced some form of 

vestibular dysfunction Arch Intern Med. 2009 May 25;169(10):938-44

• A self reported questionnaire of nearly 3000 people (18-86 years), showed the 1-
year prevalence for vertigo was 48.3%, for unsteadiness 39.1%, and for dizziness 
35.6%. 
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Causes of dizziness

There are many different causes of 
dizziness, including 
• Vestibular (peripheral and central)
• Cardiorespiratory
• Neurological
• Mental/psychiatric
• Cervical 
• Medication 
• Systemic conditions



Cervical-Related Dizziness

Cervical-related dizziness can be divided further 
into dizziness caused by 
1. altered blood flow in the cervical arterial 

blood vessels, either by compression (e.g.
vertebrobasilar insufficiency) or disruption 
(e.g. sympathetic plexus induced 
vasoconstriction)

2. altered functioning of the cervical 
proprioceptors  - cervicogenic dizziness 
(CGD)



Cervicogenic dizziness (CGD) is a clinical 
syndrome characterized by the presence of 
dizziness and associated neck pain, as well 
as the presence of 
• Imbalance
• Unsteadiness
• Disorientation
• neck pain, 
• limited cervical range of motion 

(ROM)
• may be accompanied by a headache

Lystad et al 2011, Wrisley et al 2000

Defining Cervicogenic Dizziness (CGD) 



Cervicogenic 
Dizziness 
(CGD)

There are no definitive clinical or laboratory tests for 
CGD and therefore CGD is a diagnosis of exclusion. 

It can be difficult for healthcare professionals to 
differentiate CGD from other vestibular, medical and 
vascular disorders that cause dizziness. 
It requires a high level of skill and a thorough 
understanding of the proper tests and measures to 
accurately rule in or rule out competing diagnoses. 

Reiley et al. How to diagnose cervicogenic dizziness. Arch Physiother. 2017 Sep 12;7:12. 



What is the cause of CGD?

Bone out place?

Bone on nerve, blocking the innate?



First Principles First 

Know and be guided by your 
neuroanatomy and neurophysiology 

What’s a contemporary 
view point of CGD?

Vahdat S, Lungu O, Cohen-Adad J, Marchand-Pauvert V, Benali H, et al. (2015) Simultaneous Brain–Cervical Cord fMRI 
Reveals Intrinsic Spinal Cord Plasticity during Motor Sequence Learning. PLOS Biology 13(6): e1002186. 



People with cervicogenic 
problems present with… 

• alterations in the structure and 
function of the deep cervical flexor and 
extensor muscles,

• reduced range of neck motion,

• proprioceptive deficits,

• oculomotor disturbances,

• impaired postural control,

• general sensitization of the central 
nervous system



How do we measure 
cervical joint dysfunction?   
– a contemporary approach

• Cranio-Cervical Flexion test

• Cranio-cervical flexion/rotation test

• Joint position error

• Gaze stability test (VOR)

• Smooth pursuit neck torsion test

• Deep cervical flexors and extensors

• Balance

• Pain sensitivity

Jørgensen et al. BMC Musculoskeletal Disorders 2014, 15:408



Cullen, KE. Physiology of Central Pathways. 
Handbook of Clinical Neurology, Vol. 137, 2017

What ties these multisensory signs and symptoms together? 



Somatosensory, 
proprioceptive, and visual 
inputs as well as motor-
related signals also 
provide self-motion cues 
as an we interact with the 
environment

Multimodal Integration

Cullen KE. The vestibular system: multimodal integration 
and encoding of self-motion for motor control. Trends in 
Neurosciences. March 2012, Vol. 35, No. 3



Multimodal Integration 
within the Vestibular Nuclei 
A horizontal section through the vestibular 
nucleus complex showing the locations of the 
majority of neurons that mediate 
- Vestibulo-ocular reflexes (red shading)
- Spatial cognition (black shading)
- Balance (blue shading), 
- Autonomic responses (green shading).

superior vestibular nucleus (SVN), medial vestibular nucleus (MVN), 
lateral vestibular nucleus (LVN), inferior vestibular nucleus (IVN)

McCall, Yates. Compensation following bilateral vestibular 
damage. Front Neurol. 2011 Dec 27;2:88



Cervical Spine  
Connections 

VSR - Stabilises body in space
VCR - Stabilises head in space 
(gravity)
VOR- Stabilises eyes during head 
movement
CCR- Stabilises head relative to 
trunk (reticulospinal)

Treleaven J. Dizziness, Unsteadiness, Visual Disturbances, and Sensorimotor Control in Traumatic Neck Pain. J Orthop Sports Phys Ther
2017;47(7):492-502



Mechanism 
of CGD

It’s believed to be caused by disruption of the normal 
cervical proprioceptive afferent input due to cervical 
dysfunction (e.g., mechanical, degenerative, or 
inflammatory disorder)

As a result of aberrant proprioceptive signals, 
patients with CGD have 
- dizziness (due to central mismatch with the visual 

and vestibular systems), 
- postural imbalance (due to abnormal cervico-collic

and vestibulo-collic reflex activity), 
- and are more visually dependent (due to increased 

reliance on visual information).

De Vestel et al. Clinical characteristics and diagnostic aspects of cervicogenic dizziness in patients with 
chronic dizziness: A cross-sectional study . Musculoskeletal Science and Practice 60 (2022) 102559 



Treleaven 2008



How To Assess 
CGD?

1. Patient History 
2. Rule out

• Red flags
• Cx instability 
• Vestibular 
• Other medical 

3. Cx exam and test for CGD



Patient History and 
Characteristics 

A temporal relationship between neck pain or 
stiffness and the reported dizziness reproduced 
in the physical examination of the cervical spine 
The aggravating behaviour of dizziness in 
patients was episodic in nature and associated 
with neck movement and body-position 
changes. 

Jung et al. Clinical Decision Making in the Management of Patients 
With Cervicogenic Dizziness: A Case Series. J Orthop Sports Phys Ther
2017;47(11):874-884. 



Dizziness vs Vertigo 

• Vertigo is an illusion of movement; a 
sensation as if the external world were 
revolving around the individual 
(objective vertigo), or as if the 
individual were revolving in space 
(subjective vertigo). 
• Vertigo is not a symptom arising from 

the cervical spine, but rather is caused 
by peripheral vestibular disorders or 
lesions within the vestibular pathways 
of the central nervous system.
• Dizziness is the sensation of disturbed 

or impaired spatial orientation without 
a false or distorted sense of motion. 
(unsteadiness, lightheaded, swaying, 
disequilibrium)

Bisdorff et al. Overview of the International Classification of Vestibular 
Disorders. Neurol Clin 33 (2015) 541–550 



Dizziness vs 
Vertigo 

Kerber, Baloh. The evaluation of a patient with 
dizziness. Neurol Clin Pract. 2011 Dec;1(1):24-33



Cervical Arterial 
Dysfunction (CAD)

• CAD refers to restricted blood flow in any of the 
cervical arteries, including the internal carotid arteries, 
whereas VBI refers only to decreased blood flow in the 
vertebrobasilar arteries

• There are many potential underlying causes of CAD, 
including but not limited to atherosclerosis, 
thrombosis, pre-existing anatomical anomalies, cervical 
arterial dissection, vasospasm, and external 
compromise. 

• Other symptoms of CAD include severe headache, 
diplopia, nystagmus, numbness around lips or mouth, 
dysphagia, dysarthria, and upper motor neuron signs 



Cervical Trauma



Upper Cervical Spine 
Instability 

Alar Ligament Test
• If the alar ligaments are intact, lateral 

flexion or rotation of the head should 
result in palpable contralateral movement 
of the C2 spinous process. 

Sharp Purser Test
• This test assesses the integrity of the 

transverse ligament that maintains the 
position of the odontoid process relative 
to C1. If the transverse ligament is torn, C1 
will translate forward on C2 during flexion, 
indicating atlantoaxial subluxation. 



Vestibular 
Assessment 

• The Cx spine is examined prior 
(ROM, pain provocation)  to the 
vestibular system.

• The vestibular exam can be modified 
to limit the head movements to the 
available cervical ROM 

• Which test to perform will be guided 
by the differential diagnosis obtained 
from the patient’s history of 
dizziness/vertigo characteristics 

Post, Dickerson. Dizziness: a diagnostic approach. Am Fam Physician. 2010 Aug 15;82(4):361-8,



Vestibular 
Organ 

The inner ear (semi-
circular canals and 
otolithic organs) sense 
movement (translational 
and linear) and gravity



Vestibular 
Connections

Vestibular information coded by 
CN8, then synapses with Vestibular 
Nuclei in brainstem.

This then passes to

• CN 3,4 and 6 for eye movement
• Vestibulospinal pathways to 

control postural muscle tone
• Cerebellum for sensory motor 

adaptation



Vestibular Assessment Vestibular-Ocular Reflex (VOR)



Vestibular Assessment Nystagmus



Vestibular Assessment BPPV (benign paroxysmal positional 
vertigo)



Cx Spine Assessment Manual

Manual Spinal Examination for facet 
joint dysfunction
- P-A glide for pain provocation and 
resistance
(92% sensitivity, 71% sensitivity)

Palpation for Segmental Tenderness
(94% sensitivity, 73% sensitivity)

Reiley et al. How to diagnose cervicogenic dizziness. Archives of Physiotherapy (2017) 7:12 



CGD Assessment 

Disturbed
• proprioception (head-neck awareness)
• neck movement control
• neck range of motion
• oculomotor function
• balance
• postural stability
• co-ordination of head, spine and limbs



CGD Assessment Cervical Neck Torsion Test (Fitz-Fitson)

The patient begins seated on a swivel 
chair and turns their trunk maximally (up 
to) 90° to the either the right or left, 
holding for 30 s, then returns their trunk 
to centre. The patient then repeats the 
same process in the opposite direction. 
Each position, including the centre 
positions, is maintained for 30 s. 
Throughout the test, the head is stabilized 
by the clinician and therefore motionless. 
The clinician also must continuously 
observe for nystagmus and symptoms Treleaven et al. Normative Responses to Clinical Tests for Cervicogenic Dizziness: Clinical 

Cervical Torsion Test and Head-Neck Differentiation Test. Phys Ther. 2020 Jan 
23;100(1):192-200



CGD Assessment Cervical Neck Torsion Test (Fitz Fitson)

https://www.physiotutors.com

99% specificity
Treleaven 2022



CGD Assessment Head-Neck Differentiating test

It is similar to the CTT, albeit 
performed using fast movement 
oscillations rather than sustained 
positions. 

Clinical cervical torsion test 
procedures. (a) En bloc component 
(head and trunk rotation together). 
(b) Torsion component. (c) Rotation 
component. Trunk, head, or both 
move at least 45◦–90◦ degrees to 
left and right. Treleaven et al. Normative Responses to Clinical Tests for Cervicogenic Dizziness: Clinical Cervical 

Torsion Test and Head-Neck Differentiation Test. Phys Ther. 2020 Jan 23;100(1):192-200



CGD Assessment Head-Neck Differentiating test

https://www.physiotutors.com

90% specificity
Treleaven 2022



CGD Assessment Smoot Pursuit Rotation Test

Comparison between smooth 
pursuit with head neutral vs head 
rotated, looking for
- eye movement
- Symptoms

Start with a neutral head position

Then perform same test with the 
trunk rotated 45o (head remains 
straight)



CGD Assessment Smoot Pursuit Rotation Test

https://www.physiotutors.com



CGD Assessment Cervical Relocation Test

The patient begins seated, facing a wall 
90 cm away, and wearing a head-
mounted laser pointer that is centred on 
a target on the wall. The patient keeps 
their eyes closed while moving their neck 
in a specified direction, then back to what 
they believe to be centred starting 
position. The patient verbally indicates 
when they believe they are back to 
centre. The patient repeats this process 
for right rotation, left rotation, flexion, 
and extension (in no particular order). 



CGD Assessment Cervical Relocation Test

< 4.5o – normal proprioception
> 4.5o – abnormal proprioception

The mean distance from the actual centre 
to the subjective centre is used to 
calculate the joint position error (JPE) for 
each movement. An error of 4.5° is the 
cut-off point suggesting a failure of head 
and neck relocalisation precision. 



CGD Assessment Cervical Flexion Rotation Test

The cervical flexion-rotation test is an objective 
method of determining upper cervical joint (C0-2) 
dysfunction.

The cervical spine is fully flexed, in an attempt to 
isolate movement to C1-C2, which has an unique 
ability to rotate in flexion, ruling out movement from 
other levels

Range of rotation in end-range flexion is normally 40–
44° to each side. Dysfunction approx 20o

high sensitivity (91%) and specificity (90%) in 
differentiating subjects with CGH from asymptomatic 
controls or subjects with migraine with aura..

Ogince et al. The diagnostic validity of the cervical flexion-
rotation test in C1/2 related cervicogenic headache. Man 
Ther 2007;12:256-262



CGD Assessment Cervical Flexion Rotation Test

https://www.physiotutors.com



Decision 
Making 

Summary

Reiley et al 2017



Decision 
Making 

Summary

The flow of the clinical decision-making approach. Abbreviations: BPPV, 
benign paroxysmal positional vertigo; CCFT, craniocervical flexion test; 
CFRT, cervical flexion rotation test; CGD, cervicogenic dizziness; SPNT, 
smooth pursuit neck torsional test; WAD, whiplash-associated disorder. 

Jung et al 2022



What are the Treatment Options?

Therapy is ALWAYS based on assessment 
and patient goals 

We’re assuming that there isn’t any other 
cause (vestibular, vascular, systemic, etc)

Consider metabolic capacity (fatigue, level 
of function, lifestyle) “titrate therapy”



Individualized Sensorimotor Program

Management of disturbed sensorimotor 
dysfunction needs to address the local causes 
of abnormal afferent (feedback) input.

Physical therapy interventions such as pain 
management, manipulative therapy, active 
range-of-motion exercises, and exercises to 
improve neuromuscular control will all be 
important in reducing possible causes of 
altered afferent cervical input and 
subsequent disturbances to sensorimotor 
control. 



Individualized Sensorimotor Program

For best results, the tailored rehabilitation program needs to include

1. Addressing altered cervical sensorimotor function
- SMT, acupuncture, JPE retraining, cervical motor control (neuromuscular) 
exercises

2. Vestibular and Visual
- eye-neck co-ordination exercises, gaze stabilization, VRT, oculomotor 

exercises (pursuit, saccades, OPK)
3. Balance and Posture Stability

- ball, air disc, bosu, foam pads, tandem, eyes open/closed





CGD Treatment Joint Position Error Retraining

Practice relocating head from previously 
determined abnormal direction(s)

• Eyes open
• Eyes closed
• Different perturbed surfaces
• Cognitive tasking

Can add movements
• Out to in
• In to out
• Random targets



CGD Treatment Deep Neck Flexor

Goal is to improve the activation and 
control of the deep cervical flexors when 
performing a craniocervical flexion 
movement
- depending on assessment 

competency, perform 10sec holds at 
20mmHg with rest periods in between

- Increase by 2mmHg each time

Jull et al. Clinical assessment of the deep cervical flexor muscles: the 
craniocervical flexion test. J Manipulative Physiol Ther. 2008;31:525-533 



CGD Treatment Cervical Extensor 

- Prone, legs straight, arms by side.
- Laser light attached to the head, aimed at a 

target on the floor (60 cm distant). Subject 
performs low cervical extension with the 
cranio-cervical region maintained in a 
neutral position (light on target).

- Hold for 0-120secs whilst maintaining 
position of laser

- Add JPS retraining
- Add spinal extensor and scapular 

stabilisation exercisers



CGD Treatment Head-Neck Dissociation 

Swivel chair
• Head laser on centre target
• Actively swivel on chair keeping the 

laser centred
• Passively swivel on chair keeping the 

laser centred
• Progress with greater speed and 

distance of rotation



CGD Treatment Spinal Adjustments (SMT)

Manual therapy (both mobilization and manipulation 
techniques) targeting the upper cervical spine has been 
shown to not only reduce muscle spasms and restore 
zygapophyseal joint mobility and joint play, but also to 
promote the flow of afferent information, including 
proprioceptive input, toward the central nervous 
system 

This systematic review has found that there is moderate 
(Level 2) evidence in a favourable direction to support 
the use of manual therapy (spinal mobilisation and/or 
manipulation) for cervicogenic dizziness. 

Lystad et al. Manual therapy with and without 
vestibular rehabilitation for cervicogenic 
dizziness: a systematic review. Chiropractic & 
Manual Therapies 2011, 19:21 



Virtual Reality

Jared et al 2018, Santos et al 2020, Lambert et al 2017
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