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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.

e Itis 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%.

ORIGINAL RESEARCH ARTICLE
ublished: 22 March 20!

[ arc! 3 <Lz
NEUROLOGY doi: 10.3389/fneur.2013.00029 -

The epidemiology of vertigo, dizziness, and unsteadiness
and its links to co-morbidities

Alexandre Bisdorff % *, Gilles Bosser'’, René Gueguen'* and Philippe Perrin'*



Causes of dizziness

There are many different causes of
dizziness, including

» Vestibular (peripheral and central)
e Cardiorespiratory

* Neurological

* Mental/psychiatric

e 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)

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



Defining 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

o

o

\

Lystad et al 2011, Wrisley et al 2000



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

Cervi cogen IC It can be difficult for healthcare professionals to

: : differentiate CGD from other vestibular, medical and
D 1ZZINESS vascular disorders that cause dizziness.
(CG D) 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 Qz:lz.



What is the cause of CGD?

Bone out place?

Bone on nerve, blocking the innate?




What’s a contemporary
view point of CGD?

First Principles First

Know and be guided by your
neuroanatomy and neurophysiology



Jergensen et al BMC Musculoskeletal Disorders 2014, 15:408
https/Aww.biomedcentralcom/1471-2474/15/408 BMC

Musculoskeletal Disorders People Wlth CerVICOgenIC
problems present with...

Reliability, construct and discriminative validity of

clnmca] testing in subjects with and without e alterations in the structure and
chronic neck pain function of the deep cervical flexor and
René Jorgensen'?', Inge Ris?, Deborah Falla®** and Birgit Juul-Kristensen’” extensor mUSC|eS,

Abstract * reduced range of neck motion,

Background: The reliability of clinical tests for the cervical spine has not been adequately evaluated. Six cervical

clinical tests, which are low cost and easy to perform in clinical settings, were tested for intra- and inter-examiner ° proprioceptive deﬁcits'

reliability, and two performance tests were assessed for test-retest reliability in people with and without chronic
neck pain. Moreover, construct and between-group discriminative validity of the tests were examined. .
Methods: Twenty-one participants with chronic neck pain and 21 asymptomatic participants were included. Intra- and * OcCu | om Oto r d |St u rba N CeS,
inter-reliability were evaluated for the Cranio-Cervical Flexion Test (CCFT), Range of Movement (ROM), Joint Position

Error (JPE), Gaze Stability (GS), Smooth Pursuit Neck Torsion Test (SPNTT), and neuromuscular control of the Deep

Cervical Extensors (DCE). Test-retest reliability was assessed for Postural Control (SWAY) and Pressure Pain *'Im pa | I’ed pOStU ral (6f0) nt rOI,

Threshold (PPT) over tibialis anterior, infraspinatus and the C3-C4 segment.

Results: Intraclass Correlation Coefficient (ICQ) for intra- and inter-examiner reliability was highest for ROM (range: ° H :

080 to 0.94), DCE (0.75 to 0.90) and CCFT (0.63 to 0.86). JPE had the lowest ICC (0.02 to 0.66). Intra- and inter-reliability ge nera I sens |t|Zat|0 n Of th ece nt ra l
for GS and SPNTT showed kappa ranging from 066 to 092, and 057 to 078 (prevalence adjusted), respectively. For the nervous SySte m

test-retest study, ICC was 0.83 to 0.89 for PPT and 0.39 to 0.79 for SWAY. Construct validity was satisfactory for all tests,
except JPE. Significant between group discriminative validity was found for CCFT, ROM, GS, SPNTT and PPT, however,
differences were within the limits of the minimal detectable change.

Conclusions: The majority of the tests evaluated showed satisfactory reliability and construct validity supporting their
use in the clinical evaluation of patients with chronic neck pain.

Keywords: Neck pain, Reliability, Validity assessment




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



What ties these multisensory signs and symptoms together?

Oculomotor Inputs 7 . Shall i ¢ /T Cortical Inputs

* reticular form - / * parietoinsular vestibular cortex

* nucleus p  premotor area 6, 6 PA

« cingulate cortex areas 23cd, 23cv, 6¢
» somatosensory area 3a

« intraparietal sulcus area 2v

* superior temporal cortex

Vestibular Inputs

* semicircular canal afferents
« otolith afferents

Cerebellar Inputs

« flocculus/paraflocculus
« uvula/nodulus

Neck Proprioception
« via central cervical nucleus
» dorsal root afferents

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



Multimodal Integration

Somatosensory,

proprioceptive, and visual

inputs as well as motor- ~

related signals also /J\L

provide self-motion cues & ™

as an we interact with the "

environment Vestibular
Sensors

Cullen KE. The vestibular system: multimodal integration
and encoding of self-motion for motor control. Trends in

Neurosciences. March 2012, Vol. 35, No. 3

Cortical inputs

Oculomotor inputs —\

Cerebellar inputs

Regular m\ YY

Vestibular
nuclei
i

Irregular | \ | /
n n
I

£ i
20ms

Neck Posture and

: : balance
proprioception
(VSR)

Estimation of
self-motion

Gaze
stabilization
(VOR)



B Eye Movements

B Cognition
B Balance/Posture

Autonomic Control

1 mm

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

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)



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)

Sensorimotor control

Eye ' '
movement Afferent integration
and tuning
control
A

CNS

Visual system

T Vestibulo-ocular reflex

Cervico-ocular v Jestibulocollic
reflex : reflex
Cervical afferents

Vestibular system

/

Cervicocollic
reflex

\ 4

Cervical motor

Postural

stability 1 e

P Lower-limb motor

Vestibulospinal

Head
movement
control

FIGURE 1. Proposed schema of cervical afferent involvement in sensorimotor control. Abbreviation: CNS, central

nervous system.

Treleaven J. Dizziness, Unsteadiness, Visual Disturbances, and Sensorimotor Control in Traumatic Neck Pain. J Orthop Sports Phys Ther

2017;47(7):492-502




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,

|\/| eC h an iS m patients with CGD have

- dizziness (due to central mismatch with the visual
Of CG D and vestibular systems),

- postural imbalance (due to abnormal cervico-collic
and vestibulo-collic reflex activity),

- and are more visually dependent (due to increased I
reliance on visual information).

De Vestel et al. Clinical characteristics and diagnostic aspects of cervicogenic dizziness iénts with
chronic dizziness: A cross-sectional study . Musculoskeletal Science and P‘O (2022) 102559



Treleaven 2008

A

Sensorimotor control
disturbances Central nervous system
Altered afferent integration ¢—» | Representation cortex
and tuning Somatic reorganisation
- A
Altered descending |\,
Visual Altered COR Altered cervical Altered VCR Vestibular
system » somatosensory input ¢ system
Altered clle'lsoending
Increased sensitivity
Altered mechanoreceptor
|
Direct damage Pa— Pain
Functional impairment Inflammation
Trauma |——p| Decreased range of motion
Morphological changes Sympathetic nervous
Muscle spindle sensitivity [— system activation

Stress




How To Assess
CGD?

1. Patient History

2. Rule out
* Red flags
e Cx instability
* Vestibular
e 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):874-88A4.



Dizziness vs Vertigo

\ 75

 Vertigo is an illusion of movement; a ' | \
sensation as if the external world were \ PAR )
revolving around the individual | & P\
(objective vertigo), or as if the 2 @ ey
Individual were revolving in space < D vt arni
(subjective vertigo). oy e S @ D o2

* Vertigo is not a symptom arising from Vesiiarbrarchot Y O SR
the cervical spine, but rather is caused  finee~. = 7 Nodier o
by peripheral vestibular disorders or Vesiier - d J B W T e
lesions within the vestibular pathways ——

Abducens nerve
(V) motor nucleus

o
N \'C:(\
AT —

of the central nervous system.
* Dizziness is the sensation of disturbed

Cerebellum

s‘»‘\ “ qg I" VAR 4

o o . . . . . o ) e Vestibular Accessory nerve (XI) nucleus
or impaired spatial orientation without - B | | SV
a false or distorted sense of motion. D 8 T 02 o e
(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

[ Table2 Clinical features, diagnosis, and treatment of common causes of dizziness

Disorder
BPPV

Vestibular
neuritis

Méniére
syndrome

Migraine-
associated
dizziness

Stroke

Posterior
circulation TIA

Orthostatic
hypotension
Vasovagal

Cardiogenic

Vestibular
paroxysmia

Anxiety disorders
Bilateral
vestibulopathy

Cerebellar ataxia

Motion sickness

Mal de
debarquement

Duration

Seconds

Days to weeks

Hours

Minutes-days

Days to weeks

Minutes

Seconds

Seconds-minutes

Seconds-minutes

Seconds

Minutes-days

Chronic

Chronic

Hours-days

Weeks-months

Triggers

Turning in bed,
reaching top shelf

Usually spontaneous

Sodium intake

Stress, lack of sleep,
diet

Usually spontaneous

Usually spontaneous

Standing from sitting
or lying

Prolonged standing,
heat, stress

Exertion, heart failure

Spontaneous multiple
spells per day

Stress, complex visual
surround, crowds

Walking in dark or on
uneven surfaces

Alcohol

Passive head motion

Ocean voyage, plane
trip

Diagnosis

Upbeating-torsional
nystagmus on the Dix-
Hallpike test

Spontaneous unidirectional
horizontal nystagmus,
corresponding positive
head thrust test

Fluctuating hearing loss

Personal or family history of
migraine headaches; other
associated migrainous
symptoms

Central nystagmus,
negative head thrust test,
other neurologic signs or
symptoms

Other neurologic symptoms

Postural drop in blood
pressure

Positive tilt table test

Arrhythmia, valvular
disease

Associated “clicking”
tinnitus, hearing loss

Associated anxiety and
other somatic symptoms

Bilateral positive head
thrust

Downbeat nystagmus,
ataxia, gene test

Autonomic symptoms and
motion exposure

Feels better in motion

First-line treatments®

Canalith repositioning
maneuver

Symptomatic,
corticosteroids, physical
therapy

Restrict salt, diuretic

Lifestyle factors, migraine
prophylactic medications

Stroke management

TIA management

Hydration, reduce
offending medications

Hydration

Cardiology management

Carbamazepine,
oxcarbazepine,
gabapentin

Anxiety disorder
management

Vestibular rehabilitation

Symptomatic and
supportive care

Meclizine,
diphenhydramine,
scopolamine

Benzodiazepines, exercise

Abbreviations: BPPV = benign paroxysmal positional vertigo; SSRI = selective serotonin reuptake inhibitor; TIA = transient ischemic

attack.

2 Adequate high-level evidence to support intervention efficacy in the associated disorder is generally lacking. Exceptions to the
lack of evidence include the canalith repositioning maneuver for BPPV and the broadly stated management interventions for
stroke, TIA, cardiac disorders, and anxiety disorders.



Brain

Circle of Willis

= :
: : f‘/f‘ o Internal carotid
artery

(Vertebral artery)

External carotid
artery

Spine

Common carotid
artery

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.

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



The Canadian C-Spine Rule

For Alert (Glasgow Coma Scale Score = 15) and Stable Trauma Patients Where Cervical Spine (C-Spine)
Injury is a Concern

Cervical Trauma

1. Any High-Risk Factor that Mandates Radiography?
Age at least 65 years
or Yes
Dangerous mechanism'
or
Paresthesias in Extremities

¥ No

2. Any Low-Risk Factor that Allows Safe Assessment
of Range of Motion?

Simple rear-end MVC?

or N
e . 0
Sitting position in ED ; Radiography
or
Ambulatory at any time
or
Delayed onset of neck pain?
MVC = Motor vehicle collision; ED = emergency department Simple Rear-end MVC Excludes or
Dangerous Mechanism ' PQS,hed into oncoming traffic Absence of Midline C-Spine Tenderness
Hit by bus/large truck
Fall from at least 1 meter or 5 stairs Boii
Axial load to head, e.g., diving H(‘)t gvfr b d vehicl * Yes
. 5 it by high-speed vehicle
MVC high speed (over 100km.hr). rollover, ejection “ 2
Motorized recreational vehicles Delayed 3. Able to Actively Rotate Neck?
Bicycle collision +  Notimmediate onset of neck pain 45 degrees left and right Unable

¥ Able
No Radiography



Anterior Longitudinal Ligament Alar Ligaments

Anterior Median Atlantoaxial
Synovial Joint
3 _' . l\ Apical Ligament
\ .

\ 4 osterior Median Atlantoaxial
ANS 4
A
&
n ' :
Arch O Tectorial Membrane
('.r

(Posterior Longitudinal Ligament)
w Tubercle Of Atlas - Y4 \{ 73
oA

Synovial Joint

<

— >

/ .
. Transverse Ligament

Superior Longitudinal
Bend Of Transverse Ligament

|
.

yous Process Of Axis

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.



|
Assessment of Dizziness

Patient presents with dizziness or vertigo

ibu |
Ve St | b | a r Is the timing episodic or continuous?

|
Assessment - t

Is it triggered or spontaneous? Is it associated with trauma
| or toxins, or spontaneous?

Triggered* Spontaneous l l

* The Cx spine is examined prior | | it oo SPontinects

(ROM, pain provocation) to the et ! ! Hj H.Nmimmaﬁon

. Hearing loss ~ Migraine Psychiatric
vestibular system. |

l headache symptoms Barotrauma Medications

Positive Negative  Meniere l l l l

H £ disease Vestibular  Panic attack, Saccade present, No saccade, nystagmus
® Th e Ve St I b U |a r exa m ca n be m Od Ifl ed l l migraine psychiatric unidirectional dominantly vertical,

H H Benign paroxysmal  Assess for condition horizontal nystagmus,  torsional or gaze-
to limit the head movements to the st i el il ol v Wi b o)

H . hypotension l abnormal test of skew
available cervical ROM

Peripheral etiology
Central etiology+t

* Which test to perform will be guided . |
by the differential diagnosis obtained e,
frO m t h e p a t i e n t ’S h i StO ry Of *—Exacerbation of symptoms with movement does not aid in determining whether the etiology is peripheral vs. central.
d i Z Z i n e S S/Ve rt i go C h a ra Cte ri St i CS +—Central causes can also occur with patterns triggered by movement.

Fiaure 1 Alaarithm far the diaanactic avaliiation of dizzinecce (HINTS = head-imniilce nuctanmiic tect af ckew )

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




Extraocular
muscles

Oculomotor nuclear
—— complex

Vestibular N

nucleus

Connections g "

/ ascending
fibers
SVN
\ ~—a

Abducens

nucleus
A A N LVN
Vestibular information coded by Somcicua sw
CN8, then synapses with Vestibular i g e
Nuclei in brainstem. <e. ol
Utricle: \{.
maculae Y )
i
This then passes to — \
maculae
Lateral
* CN 3,4 and 6 for eye movement , S e
* Vestibulospinal pathways to MLF descending i
control postural muscle tone
To cervical KE To extensor
* Cerebellum for sensory motor St S G otr s

a d a ptati O n of head position 3



I Vestibular Assessment Vestibular-Ocular Reflex (VOR)

Compensating eye movement

A/‘\

Inhibition of extraocular muscles
on the other side

Excitation of extraocular muscles
on one side

Lateral rectus D
Medial rectus Overt,
~_ /
i
yo I
Cd
Z
g
Oculomotor > -100 {
MLF nucleus (midbrain) Overt
200
Abducens =0 100 200 300 0O 100 200 300 0O 100 200 300
nucleus (pons) 15 ‘
Vestibular 1.0 w 1
nucleus (pons) Detection of rotation as a H N
result of fluid movement 94 |
in canal 1
0.0

0 60100 200 300 0 60100 200 300 0 60100 200 300
Time [ms)

Head rotation
v M Inhibition

M Excitation



I Vestibular Assessment Nystagmus




I Vestibular Assessment

Vestibular labyrinth I
Utl icl Canalith
ricle particles

(otoconia)

Semicircular

Eardrum

Quter ear
© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.

BPPV (benign paroxysmal positional
vertigo)

Debris Deposited 4
in Uericks; Patient

Inner Ear (Right Side) 8
Anterior
Posterior L Semiciroutar
View Pasterior o Canals ;
Lateral s
Lieriche
Crista
Ampullars




I 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

EYTHOR KRISTJANSSON, PhD, ManipTher, BSc' = JULIA TRELEAVEN, PhD, BPhty?

Sensorimotor Function and
Dizziness in Neck Pain: Implications
for Assessment and Management

ersistent neck pain of greater than 6 months’ duration is a
frequent occurrence in both men and women," and patients
with neck pain are the second largest group (after patients with
low back pain) attending physical therapy and chiropractic
clinics for relief of their symptoms.” Further research shows that
about one third of patients diagnosed with whiplash-associated
disorder (WAD) (a variety of clinical manifestations due to bony or

soft tissue neck injuries following an
acceleration-deceleration energy
transfer sustained from a mo-
tor vehicle accident™) only gain
short-term relief by conven-
tional musculoskeletal interven-
tions, "> which, by definition, are

an ineffective treatment. Preventing a
portion of patients with neck pain

to enter the chronic phase of their
condition represents a great chal-

lenge for clinicians.

The cervical spine, especially
the upper cervical spine, is the most

* SYNOPSIS: The term sensorimotor describes
all the aflerent, efferent, and central integration
and p ing comp involved in maintain-
ing stability in the postural control system through
intrinsic motor-control properties. The scope of
this paper & to highlight the sensorimotor deficits
that can arise from altered cervical alerent
input. From a clinical orthopaedic perspective,
the peripheral mechanoreceptors are the most
important in functional joint stability; but in the
cervical region they are also important for postural
stability, as well as head and eye movement
control. Consequently, conventional
eletal intervention approaches may be sufficient
only for patients with neck pain and minimal

tor proprioceptive disturb Clinical
experience and research indicates that significant
sensorimotor cervical proprioceptive disturbances

might be an important factor in the maintenance,
recurrence, or prog of various symp in
some patients with neck pain. In these cases, more
specific and novel treatment methods are needed
which progressively address neck position and
movemnent sense, as well as cervicogenic oculomo-
tor disturbances, postural stability, and cervico-
genic dizziness. In this commentary we review the
maost relevant theoretical and p [
on this matter and implications for clinical assess-
ment and management, and we propose future
directions for research.

* LEVEL OF EVIDENCE: Level 5. J Orthop Sports
Phys Ther 2009:3%(5):364-377 doi:10.2519/
jospt.2009.2834

= KEY WORDS: cervical, head, postural stability,
proprioception, sensorimotor

1aal | dad

mobile part of the vertebral column. Its
mobility comes at the expense of its me-
chanical stability.”** The highly developed
proprioceptive system provides neuro-
muscular control to the mobile cervical
spine and allows efficient utilization of
the vital organs in the head* via unique
connections to the vestibular and visual
systems, 27404719 This may explain why
the cervical spine is an extremely vulner-
able structure, especially where trauma
is involved (eg, whiplash injury), andis a
source of a plethora of symptoms that do
not arise from any other musculoskeletal
region of the body.™

Disturbances to the afferent input
from the cervical region in those with
neck pain may be a possible cause of
symptoms such as dizziness, unsteadi-
ness, and visual disturbances, as well as
signs of altered postural stability, cervical
proprioception, and head and eye move-
ment control. Conventional approaches
to management may be sufficient for pa-
tients with neck pain with minimal sen-
sorimotor proprioceptive disturbances.
However, clinical experience and research
indicates that significant sensorimotor
proprioceptive disturbances in the cervi-
cal spine might be an important factor in
the maintenance, recurrence, or progres-
sion of various symptoms in patients with
neck pain. % Thus, addressing these
deficits is likely to be an important step



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




I CGD Assessment Cervical Neck Torsion Test (Fitz Fitson)

99% specificity

Treleaven 2022

https://www.physiotutors.com



CGD Assessment Head-Neck Differentiating test

It is similar to the CTT, albeit
performed using fast movement

OSCiIIationS rather than SUStainEd ‘ ‘ ' a) Enbloc—head and trunk rotate together
ositions.

p Isolated vestibular

CI In |Ca| CerVICaI t0r5|0n tESt ‘ ‘ l. b)  Torsion —trunk rotation on still head

procedures. (a) En bloc component
(head and trunk rotation together).
(b) Torsion component. (c) Rotation

Isolated cervical

c) Rotation — head rotation trunk still
component. Trunk, head, or both ® @ é astbiaricaic]
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



I CGD Assessment Head-Neck Differentiating test

90% specificity

Treleaven 2022

https://www.physiotutors.com



CGD Assessment Smoot Pursuit Rotation Test

Comparison between smooth

A A A

pursuit with head neutral vs head :
rotated, looking for
- eye movement
- Symptoms
Start with a neutral head position

45 degrees _ O degrees ___ 45 degrees
Then perform same test with the neck torsion no neck torsion neck torsion

to the right (neutral) to the left

trunk rotated 45° (head remains
straight)



I CGD Assessment Smoot Pursuit Rotation Test

https://www.physiotutors.com



I 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 A B.
position. The patient verbally indicates e
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).

Initial




CGD Assessment

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.

< 4.5° — normal proprioception
> 4.5° — abnormal proprioception

Cervical Relocation Test

USB CHARGE



I 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 20°

high sensitivity (91%) and specificity (90%) in Ogince et al. The diagnostic validity of the cervical flexion-
differentiating subjects with CGH from asymptomatic rotation test in C1/2 related cervicogenic headache. Man

controls or subjects with migraine with aura.. Ther 2007;12:256-262



I CGD Assessment Cervical Flexion Rotation Test

https://www.physiotutors.com



Step 1: Patient History Dizziness?

G

A
Cervical Spine
Pathology? | O |

[= ]
Step 2: Triage

Positive Canadian C-
Spine Rule or Significant
Red Flags for CAD? Refer to
Physician

(]

CGD Unlikely

|§|

. . [Re‘r o ] [ Cervical Ran ge Clinlclarl‘s'l;:s;g :‘/ (‘:;rvical
D e C I S I O n erorimesie hid i CAD at clinician’s discretion
WELal

i

NORMAL

Neurological
Screen

Summary

Vestibular pathology
indicated. Treat or refer Step 3: V.
to physician on case by Assessment
case basis.

g
g

WITHIN NORMAL LIMITS or
DIFFERENTIATION TEST INDICATES
POSSIBLE CERVICAL INVOLVEMENT

DI2ZINESS Step 4: Detailed Cervical
Spine Examination:
Joint mobilizations, manual
traction, palpation

Diagnose as CGD if
confirmatory tests and
cervical spine examinations
are consistent with CGD

Step 5: Clinical Tests for CGD:
Cervical Neck Torsion Test,
Cervical Relocation Test,
Cervical Kinesthetic Sense

Reiley et al 2017



Decision
WELal

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

The First Step: Understanding History and Behavior

Subjective review for red flags requiring medical urgency or referral to a specialist

Medical history review for cardiovascular profile/iliness, including vital signs

Medication review

Characteristics and temporal behavior of dizziness symptoms, including relationship to cervical
dysfunction

Identification of current or past history of WAD, cervical degeneration, and muscle spasm
Subjective complaints associated with neck pain, stiffness, and movement restrictions

Episodic nature associated with cervical movement or motion sensitivity

'

The Second Step: Comparing and Contrasting Clinical Features for Differential Diagnoses

* An exclusion-based diagnostic process was utilized to differentiate similar diagnoses (TABLE 2)

« Screening with contraindication and precaution to related examination to minimize red flags for
related medical conditions

Reproduction of dizziness with cervical movements

Absence of both central and peripheral vestibular disorders

Absence of BPPV presenting with similar movement behaviors to those of CGD (sensitivity with

neck and head stimulation)

The Third Step: Pattern Recognition of CGD

Relevant subjective history of cervical region and temporal relationship

Presence of postural imbalance with forward head posture and relevant musculoskeletal
impairments in cervical dysfunction, especially with upper cervical hypomobility

Relieving factor associated with cervical movement testing (ie, cervical distraction and retraction)

Positive CFRT, CCFT, and SPNT

Altered sensorimotor disturbance
The Fourth Step: The Decision of Treatment Strategy

Trial treatment driven to cervical region brings significant treatment impact on both cervical
dysfunction and dizziness (patients 3 and 5)

Treatment on cervical region also simultaneously improves overall dizziness where there was
presence of abnormal altered sensorimotor items (patient 4)

Altered proprioceptive input can also disturb other sensory systems, requiring additional treatment
for sensorimotor retraining (patients 1, 2, 6, and 7)




What are the Treatment Options?

e e e e e DG v

5

Consider metabolic capacity (fatigue, level

of function, lifestyle) “titrate therapy” ~

)\

Therapy is ALWAYS based on assessment
and patient goals

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




Individualized Sensorimotor Program

Management of disturbed sensorimotor

dysfunction needs to address the local causes Sensorimotor Function and

Dizziness in Neck Pain: Implications

of abnormal afferent (fEEd baCk) input. for Assessment and Management
. . . . EYTHOR KRISTJANSSON, PhD, ManipTher, BSc! LIA TRELEAVEN, PhD, BPhty?
P hyS I Ca I t h e ra py I nte rve ntlo n S S u C h a S pa I n MAY 2009 ‘ VOLUME 39 | NUMBER 5 [ JOURNAL OF ORTHOPAEDIC £& SPORTS PHYSICAL THERAPY

management, manipulative therapy, active
range-of-motion exercises, and exercises to

improve neuromuscular control will all be
important in reducing possible causes of a0 IR

altered afferent cervical input and # — S
subsequent disturbances to sensorimotor el e L

Julia Treleaven*

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



Postural stability-balance training

General balance exercises/specific balance exercises

1 Integrating:
Movement control exercises Exercises for position sense
— - i Oculomotor exercises
With increasing complexity Exercises for movement sense

Oculomotor exercises

Stationary head/moving head

Progressive Interaction

Head-neck awareness exercises
With increasing complexity

Physical therapy/exercises including postural corrections and dissociation between body parts

Start Number of treatment sessions End

FIGURE 3. Suggested treatment planning showing progressive interaction of treatment interventions.

EYTHOR KRISTJANSSON, PhD, ManipTher, BSc! = JULIA TRELEAVEN, PhD, BPhty?

MAY 2009 | VOLUME 39 | NUMBER 5 | JOURNAL OF ORTHOPAEDIC & SPORTS PHYSICAL THERAPY




I 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
* Quttoin
* |nto out
 Random targets L

ACADEMIA



I 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




I 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




I CGD Treatment

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

Head-Neck Dissociation




I 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 Lystad et al. Manual therapy with and without
vestibular rehabilitation for cervicogenic

manlpulat|on) for cervicogenic dizziness. dizziness: a systematic review. Chiropractic &
Manual Therapies 2011, 19:21



Virtual Reality

]

Optokinetic Nystagmus
Shapes with background City

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




Love your brain

Thank you

carlo@brainhub.com.au
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