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Cervical arterial dysfunction –
Update and clinical reasoning 

Roger Kerry
Division of Physiotherapy Education

p g
for practitioners

Cervical Arterial Dysfunction and Manual Therapy

Manual Therapy and Adverse 
Neurovascular Events: What’s The Story..?
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45-year-old male:
- Headache +dizzy on lying down and rolling in bed;
- Spinning of room lasting only seconds
- Nausea++; 
- no aural symptoms
Health - fine

59-year-old male:
- Headache, neck pain (“unusual”) 2/12
-“Falling to side / unsteady” without known cause
-admitted A&E and discharged after 1/7 
di i i d idl

33-year-old female: 
Whiplash
- Headache and neck pain with exacerbations; 
- Face pains; 
- Dizziness in crowds; 
- Veering in gait
Health - fine

All “Simpsons” images: www.thesimpsons.com 

-dizziness improved rapidly
Health - CABG 2002

42 year old male:
- Neck pain (to jaw) / headache (side) 1/12
-History of migraines but “not had this type of pain 
before”; 
-Thinks he “pulled muscle” in throat because has difficulty 
swallowing food/drink.
Health -High BP; been doing “McKenzie” neck exercises
= worsening.

All “Simpsons” images: www.thesimpsons.com 

72-year-old female: 
- Headache, neck pain and stiffness; unsteady, 
‘drunken’ gait
- Dizziness on quick head turning
- Reduced hearing right ear
Health - hypertension, hypercholesterolaemia 

Cervical Arterial Dysfunction and Manual Therapy

“State of the Science”

Mi i t t ti f li bl dMis-interpretation of unreliable and 
incomplete data…

MPA / APA 2006

MTSC / CPA 2005

Guidelines

NZMPA / NSP 2004

Guidelines

Cervical Arterial Dysfunction and Manual Therapy

Denmark

Guidelines ??

Cervical Arterial Dysfunction and Manual Therapy

UK

Guidelines

MACP 2009

Cervical Arterial Dysfunction and 
Manipulative Therapy

INFORMATION DOCUMENT
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Cervical Arterial Dysfunction and Manual Therapy

Summary of International opinion 
(Guidelines)

• Focus on manipulation
• Focus on VBI
• Focus of physical tests
• Focus on medico-legal implications
• Agreement on paucity of evidence
• Attempt to estimate “size” of risk

IFOMT International Standard for screening the 
cervical  region prior to Orthopaedic Manipulative 

Physiotherapy (OMT) intervention

Cervical Arterial Dysfunction and Manual Therapy

Summary of literature (MT)

• “Size” of risk not possible to estimate

• Utility of test not good

• VBI difficult, or impossible, to predict

Cervical Arterial Dysfunction and Manual Therapy

Summary of literature (non-MT)

• Good information on pathophysiology of 
neuro-vascular events of cervical vessels

• Good information on predictors to stroke 
(VA and ICA)

Cervical Arterial Dysfunction and Manual Therapy

UK position…

? Paradigm shift

VBI

CAD
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? Paradigm Shift ?

“Vertebral Artery Insufficiency” Testing? ?

“Systems approach”…

“Does this patient have “VBI”, 
and can I safely manipulate?”

“What is the likelihood that this patient could have 
a catastrophic event (e.g. stroke) which may be p ( g ) y

related to my intervention?”

Patients presenting with 
NMS neck/head pain but 
with high predictors of 

stroke

Patients presenting with 
early signs of potential 

stroke (e.g. pain) 

“SYSTEM APPROACH”

Patients presenting with 
signs of stroke 

Early 

(non ischaemic)

Later 

(ischaemic)

Patients presenting with 
NMS neck/head pain but 
with high risk factors of 

stroke

(non-ischaemic) (ischaemic)

Refer ReferAsses / Reason / 
Treat / Monitor 

Patients 
presenting with 
signs of stroke

Early Later 

Patients 
presenting with 
NMS neck/head 

pain but with high 
risk factors of 

stroke

Spontaneous 
Dissection

- Genetic VW 
weakness

(non-ischaemic) (ischaemic)

Refer ReferAsses / 
Reason / Treat 

/ Monitor 

Refer

Cervical Arterial Dysfunction and Manual Therapy

Cervical Arterial Dysfunction 
– what is it?
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Asad Esack, Michael J. Ramdass, Dale Maharaj, Aroon Naraynsingh, S. Teelucksingh & Vijay Naraynsingh:
Urgent Carotid Endarterectomy For Acute Cerebral: A Trinidad Experience: The Internet Journal of Surgery. 2003; Volume 4, Number 1.

= Brain 
ischemia

= Pain

Cervical Arterial Dysfunction and Manual Therapy

ICA

Non-ischemic Ischemic

VA (e.g. “VBI”)

Cervical Arterial Dysfunction and Manual Therapy

ICA

Non-ischemic Ischemic

VA (e.g. “VBI”)
Trad 

“Guidelines”

Day 1

Non-ischaemic events

End 

Ischaemic events
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Arterial trauma / somatic 
pain response

Hind brain 
neurovascular insult

TIME

VA trauma

Si
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s 
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om
s Head / 

neck 
pain •Transient     

hind brain 
ischemia 
symptom

•CN palsies

•Hind brain 
stroke
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Day 1

Non-ischaemic events

End 

Ischaemic events

Pa
th

ol
og
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 p
ro

gr
es

si
on

Arterial trauma / somatic 
pain response

Peripheral neural 
dysfunction

Cerebral neurovascular 
insult

TIME

ICA trauma

Si
gn

s 
an

d 
Sy

m
pt

om
s Head / 

neck 
pain

Horner’s 
syndrome / 
CN palsy Paralysis / 

Retinal 
dysfunction

= Brain 
ischemia

= Pain

ICA VA

Cervical Arterial Dysfunction and Manual Therapy

Neck pain / headacheNeck pain / headache

CAD

Cervical Arterial Dysfunction and Manual Therapy

CADCAD

VBI

Cervical Arterial Dysfunction and Manual Therapy

Neck pain / headacheNeck pain / headache

CAD

VBI
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Who? AarhusAarhus

These people…

Endothelial Dysfunction.

Risk factors for Endothelial Dysfunction

ATHEROSCLEROSIS 
RISK FACTORS

ATHEROSCLEROSIS RISK FACTORS

HYPERCHOLESTEROLEMIA / 

INFLAMMATORY PROCESS (ENDOTHELIAL DYSFUNCTION) INDUCED 
BY CHEMICAL, MECHANICAL, OR IMMUNOLOGICAL INSULT 

INFECTIONHYPERLIPIDEMIA

DIABETES MELLITUS

HYPERHOMOCYSTEINEMIA

INFECTION

TRAUMA

SMOKING

HYPERTENSION

Evaluation and AssessmentEvaluation and Assessment
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• Listen to patient! – NATURE OF PAIN!

C id i k t

History

• Consider previous neck trauma.

• Consider atherosclerosis / stroke risk 
factors.

Physical examination

• Blood pressure

Physical examination

• Blood pressure
• Functional positional tests

Physical examination

• Blood pressure
• Functional positional tests
• Ultrasound DopplerUltrasound Doppler 
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Physical examination

• Blood pressure
• Functional positional tests 
• US DopplerUS Doppler
• Cranial nerve examination

Physical examination

• Blood pressure
• Functional positional tests 
• US Doppler 
• Cranial nerve examination
• Pulse palpation

Physical examination

• Blood pressure
• Functional positional tests 
• US Doppler 
• Cranial nerve examination
• Pulse palpation
• Eye examination
• Proprioception tests (Romberg’s; Tandem gait) 
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Cervical Arterial Dysfunction and Manual Therapy

Case Studies revisited

45-year-old male:
- Headache +dizzy on lying down and rolling in bed;
- Spinning of room lasting only seconds
- Nausea++; 
- no aural symptoms
Health - fine

59-year-old male:
- Headache, neck pain (“unusual”) 2/12
-“Falling to side / unsteady” without known cause
-admitted A&E and discharged after 1/7 
di i i d idl

All “Simpsons” images: www.thesimpsons.com 

33-year-old female: 
Whiplash
- Headache and neck pain with exacerbations; 
- Face pains; 
- Dizziness in crowds; 
- Veering in gait
Health - fine

-dizziness improved rapidly
Health - CABG 2002

42 year old male:
- Neck pain (to jaw) / headache (side) 1/12
-History of migraines but “not had this type of pain 
before”; 
-Thinks he “pulled muscle” in throat because has difficulty 
swallowing food/drink.
Health -High BP; been doing “McKenzie” neck exercises
= worsening.

All “Simpsons” images: www.thesimpsons.com 

72-year-old female: 
- Headache, neck pain and stiffness; unsteady, 
‘drunken’ gait
- Dizziness on quick head turning
- Reduced hearing right ear
Health - hypertension, hypercholesterolaemia 

Cervical Arterial Dysfunction and Manual Therapy

The State of The Science

• Uncertain
• Probability / Likelihoods• Probability / Likelihoods

• Is clinically, individually meaningful
• Has clinical, individual magnitude

SHOULD NOT BE SIZELESS: “p>0.05”!!!

What can we do right now?

APA Guidelines
2000 (2006)

www.apa.com MACP 
FrameworkCLINICAL

Evidence Base

Framework
www.macp-online.com

CLINICAL
REASONING
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JOSPT
Neck Special Edition May 
2009

39(5)

Cervical Arterial Dysfunction and 
Manipulative Therapy

INFORMATION DOCUMENT www.macpweb.org

Roger Kerry, University of Nottingham, Nottingham, UK

Alan Taylor, Nottingham Nuffield Hospital, Nottingham, UK

Jeanette Mitchell, University of Wyoming, USA/University 
of West England, UK

Chris McCarthy, University of Warwick

John Brew, Keele University

Ruth Kiely, Physio4u, Galway, Republic of Ireland

Grahame Robertson, Whiston Hospital, Liverpool

Jan 
2010!!2010!!

www.haemodynamics.com

www.heseminars.com

The University of 
Nottingham

Thank you


