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Overview

• Background

• Pathophysiology and 
epidemiology of selected 
vascular pathologies (formerly 
cervical artery dysfunction 
CAD) – Treatment risk

• History

• Physical Examination

• Decision making

• Consent and explaining risk

• Teaching context







https://www.ifompt.org/site/ifompt/IFOMPT%20Cervical%20F

ramework%20final%20September%202020.pdf

https://www.ifompt.org/site/ifompt/IFOMPT%20Cervical%20Framework%20final%20September%202020.pdf


The framework
ifompt.org (research & resources)



https://www.jospt.org/doi/10.2519/jospt.2022.11147

The position paper 

summarises framework and 

illustrates clinical reasoning 

with a series of case 

vignettes

https://www.jospt.org/doi/10.2519/jospt.2022.11147




Cervical artery dysfunction and not 

just manipulation

• Focus has been on vertebral artery and vertebrobasilar 

system

• Cervical artery system includes the internal carotid artery

• Not just manipulation

– "The common denominator in the activities [non high-

velocity thrust movements] indicated is cervical 

movement, thus the phenomenon might not be one of 

HVT [high velocity thrust], but of movement more 

generally“ (Kerry and Taylor 2014, Biller et al 2014)

• Styloid process size and other abnormalities (Raser et al 

2011, Thomas et al 2014, Muthusami et al 2013, )



Manipulation and C’sp

• Increased risk shown for 
manipulation and stroke 
(Rothwell et al 2001, 
Smith et al 2003, Cassidy 
et al 2008, 2017, Tracy et 
al 2015)

• Rare

• GP risk equivalent to 
Chiro risk (Cassidy et al 
2008, 2017)

• Prodromal or dissection 
in situ most common 
cause of presentation 
accounts for risk



Summary

• Clear that need for vigilance for vascular 

causes of neck and head pain by people 

who treat head and neck pain!

• Individual patients need high levels of 

clinical reasoning and professional 

judgement with patient 

• Not easy to have clear and “simple do it 

like this” rules or guidance….

Education context

• Considerable uncertainty

• High levels of reasoning and competence

• Novice practitioners

• Safety



Educational setting

• Brings together 

– Anatomy

– Pathophysiology

– Epidemiology and clinical epidemiology

– Case history taking

– Examination skills 

– Clinical reasoning and uncertainty

– Communication skills, shared decision making 
and consent

– Referral and emergency care skills



Cervical Arterial Dysfunction / Vascular Neck Pathology overview 



Hutting et al 

2013 

Kranenburg et al 

2017 



Relative Risk: 0.14 – 6.66 (decrease of 86% to increase of 

666%!)

Risk of stroke HVT (and treatment)

Bejot Y, Daubail B, Debette S, et al. 2014 Incidence and outcome of cerebrovascular events related to cervical artery 

dissection: the Dijon Stroke Registry. International journal of stroke.9(7):879-82

Nielsen SM, Tarp S, Christensen R, Bliddal H, Klokker L, Henriksen M. 2017 The risk associated with spinal 

manipulation: an overview of reviews. Syst Rev. 6(1):64. .

• Vertebral Artery dissections in normal population: 

0.75 – 2.9/100,000

• Int Carotid Artery dissections more frequent

• Serious adverse events associated with physical treatments 

more commonly involve the Vertebral Artery

• Vertebral Artery dissection stroke associated with physical 

treatment population: 0.4 – 5/100,000



Absolute Risk Increase: 0.006% 

(“worse-case” scenario)

Numbers Needed to Harm: 416,666



.

Risk of VA dissection 

in normal population

1: 100,000

Absolute Risk : 0.006% minus 0.001% = 0.005%

= epidemiologically irrelevant (for causation)

……

Risk of VA dissection in 

manipulation population

6: 100,000



Intervention Adverse 

Event

Risk Baseline 

prevalence 

(events 

occurring 

without any 

intervention) per 

100,000a

Absolute Risk 

(absolute 

percentage 

increase if 

intervention is 

given)

NSAIDS (non-

specific)

MI1

GIB2

1.48 – 1.75*

4.27**

2,400

87

5.95% - 6.6%

0.46%

NSAIDS (Cox-2) MI1

GIB2

1.58 – 2.65*

2.90**

2,400

87

6.19% - 8.67%

0.34%

Aspirin Bleedb 1.433 – 3.054 *** 87 0.21% - 0.35%

Paracetamol5 CV

GIB

Renal

1.19 – 1.68**

1.11 – 1.49**

1.40 – 2.19**

2,400 (e.g. of MI)

87

1,350

5.26% - 6.43%

0.18% - 0.27%

3.24% - 4.30%

Cervical OMTc Stroke (VBA) 6.66** 0.79 0.006% 

Comparative risks of commonly used therapeutic interventions 
for head and neck pain

1: Bally et al (2018); 2: Masclee et al (2014); 3:Zeng and Roddick (2019); Roberts et al (2014)  
a: based on UK government data  b:intra- and extracranial, and gastrointestinal; c Including MI; cerebrovascular accidents and hypertension d Specifically 
reductions in estimated glomerular filtration rate, increases in serum creatinine concentration and the need for renal replacement therapy eusing a 
‘worse-case’ scenario of lowest baseline (0.79/100,000) and highest OMT-prevalence (5/100,000)
NB: Risk of cardiovascular events with all NSAIDS increase with a history of cardiovascular risk factors and age 
(Koffman et al 2014)





Testing







Non-manipulation 

events of stroke 

(cervicogenic)

RTA
Hair-

washing

Judo

Rugby

Active 

neck 

ROM

Dentist

MWMs
Military

Snowboarding









Tunica 

Intima

Intimal 

Tear

False 

Lumen

Tunica 

Media

Tunica 

Adventitia

Blood 

Flow







5D’s and 3N’s

•Diplopia Double vision or other vision problems

•Dizziness Vertigo, light-headedness

•Drop Attacks
Sudden numbness/weakness of 

face/arm/leg

•Disarthria Difficulty speaking

•Dysphagia Difficulty swallowing

•Ataxia of Gait Difficulty walking

•Nausea Vomiting or queasiness

•Numbness Loss of sensation on one side

•Nystagmus Involuntary rapid eye movements





NECK AND HEAD 

PAIN IS A 

COMMON EARLY 

MANIFESTATION OF 

CAD
-Kerry et al (2008)

p(VBA 

Dysfunction)

p(ICA 

Dysfunction)



History taking



Dissection
Non-Dissection 

(atherosclerosis)

Migraine CV risk 

factors

CV risk 

factors

Trauma

45-50 

years

Vascular Pathology Risk 

Factors





Manage (PT) Refer







Patient - Practitioner 

Benefits

Risks

Alternatives

No treatment

Communication

Patient Needs

Preferences

History and

Examination

Treatment

Receive 

Consent

Record 

Consent

Receive 

Consent



Special case depends how you 

view it

• Manual therapy causal, gain consent as risk 
of intervention

• Non causal missed diagnosis

– Treat as cauda equina, 

– Vigilant and give information

• What would you prefer if you were a patient? 

– to have the information for you to consider or for 
the clinician to decide for you what information 
you can cope with?

– “safety netting” to alert the patient



Explaining risk

• Use plain language

• Absolute risks and frequencies

• Images such as pictographs

• Needs of patient

– Hoping to discuss (add to agenda)

– What do you know about risk of ..

– Did you have any worries about …

– Would you tell me about the options…





Vascular 

pathologies of the 

neck are rare

Adverse events of 

OMT are rare

No single “good” 

special test

Vascular risk 

factors should be 

identified

Less Screening,

More Differentiation

Opportunity for 

innovative but 

challenging 

teaching

Summary



More learning

• https://cpd.uco.ac.uk/blended-learning-

courses

& 13 May 2023

https://cpd.uco.ac.uk/blended-learning-courses


Thank you for you attention 


