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Learning Objectives
1. Review of epidemiology and demographics of vertebral artery dissection (VAD).

2. Review of anatomy and pathophysiology of VAD.

3. Evidence supporting a genetic predisposition for VAD.

4. alid diagnostic tests for VAD.

5. Differentiating between symptoms/clinical presentations of Dissection and Stroke.

6. Recognizing the VAD in progress.

7. Discussion about medico-legal and media issues.

8. Q&A
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Epidemiology of VAD
(based upon estimates)

• Prevalence of cervical artery dissections:
• ICA =  2.5 per 100,000 = 0.0025%
• VAD = 1 per 100,000 = 0.001%   (10 per million)

• Prevalence of serious adverse events from vaccines
• 1-2 per million 

• US Population = 345 Million
• VAD = 3,450 cases per years?

• How many related to C manipulation?
• 1 in 20,000?
• 1 in 5 million?
• Pure conjecture?

• 70,000 DCs in the U.S.
• 20 C spine adj/week x 50 weeks = 1,000 adj/year
• 70 million adj/year

VAD demographics/risk factors
• Average age =  <45 years
• Males 53-57%
• Association with high blood pressure and history of migraine

o? Smoking, birth control pills, obesity, recent infection ?

• May be relatively asymptomatic
o If symptomatic, most common symptoms are neck pain and HA

• Delay in seeking treatment = 9 days to 3 months
• Gold standard tests = MRA and CTA
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https://www.ncbi.nlm.nih.gov/books/NBK441827/

Anatomy of the VA
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VAs converge to form the Basilar Artery and Circle of Willis

Tunica intima
(endothelium)

Tunica media
(smooth muscle)

Tunica adventitia
(connective tissue)

VAD starts with a tear in the intima
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• TIA 
• Stroke
• Neuro signs

• Asymptomatic
• Neck pain and/or HA
• No neuro signs

Tear can lead to emboli and/or occlusion

Forces on VA during manipulation
• Measurements of VA tensile load during extension/rotation manipulation

• Slack must be taken up prior to VA experiencing tensile force
• 33.5% to 1st force occurrence

• Required to cause VA failure 
• 51.3% to failure

• During manipulation
• 5.1% change in length

• Conclusions
• During manipulation VA length change was below slack length
• VA elongated but not stretched to tensile force

Gorrell et al. Vertebral arteries do not experience tensile force during manual cervical spine manipulation applied to human cadavers. 2022.
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Genetics and VAD

Genetic 
polymorphisms 

(SNP) 

Encode for 
Collagen Type III 

deficit

Structural 
weakness in 

connective tissues

Ligament 
laxity

Arterial 
fragility

Associated with 
several genetic 

disorders

Fibromuscular 
Dysplasia

Marfan 
Syndrome

Vascular 
Ehlers-Danlos

VAD Genotype?

CHROMOSOMES are made of DNA - broken down into specific GENE segments.

A GENE is a stretch of DNA that determines a certain trait.
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Examples of Genetic Variants 

General Population = “Normal” genotype

“Normal” protein/enzyme 

Genetic Variant B
- Single SNP (allele) 

Single Nucleotide Polymorphism (SNP)

Genetic Variant C
- Two SNPs (alleles) 

SNP

SNP
Variant 
protein/enzyme B Variant protein/enzyme C

Rada I. Genetics of spontaneous cervical and coronary artery dissection. 2023.

Best Current Evidence
Suggests a Genetic Predisposition for VAD
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Rada I. Genetics of spontaneous cervical and coronary artery dissection. 2023.

Genetics and Spontaneous Dissections

Dissection vs Stroke/TIA 
Different Symptoms

Dissection 
symptoms

Occipital 
Headache Neck pain

Stroke or TIA 
symptoms

5 D’s and 3 N’s
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• Sympathetic nerves from cervical ganglion

• Sensory and motor nerves from C1, 2, 3
Aalkjaer C, et al. Sympathetic and sensory-motor nerves in peripheral small arteries. (2021)

Innervation of the VA

Bogduk N, et al. Cervicogenic headache: an assessment of the evidence on clinical diagnosis, invasive tests, and treatment. (2009)

1. Unilateral occipital headache 
o “A terrible headache… nothing like I’ve ever had…not a migraine”

2. Ipsilateral neck pain 
o Average interval between onset of neck pain and headache/other symptoms is 2 weeks

Cardinal 
Symptoms 

of VAD

VAD Symptoms
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https://www.raynersmale.com/blog/2014/5/25/red-flags

Stroke/TIA
The “5D’s and 3 N’s”

The Proverbial Chicken or Egg Argument:

Does C spine manipulation “cause” a VAD 
and/or stroke… 

or is there just an “association” 
between the two?
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Genotype       Phenotype with minor trauma

N=307 VAD cases from 2010 to 2020

47% were spontaneous and 44% were 
traumatic (auto accident, etc)

6% (N=23) were associated with a visit to a 
DC w/in 30 days

Cases associated with visits to DCs:
Female 61%
Average age: 42 years
Average BMI: 29%
Non-smokers (1/3 previously smoked)

No contraceptive: 71%
No Diabetes: 96%
No Hypertension: 61%
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Bottom Line
There’s no reliable or valid screening test for VAD

• Physical exam “screening tests” are unreliable
o False positives and False negatives
o May be contraindicated!
o Blood pressure (to rule out)

• Clinical Case History
• Headache
• Neck Pain
• Non-MSK behavior

• Neuro exam
• Negative – not a green light
• Positive – a red light
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Medico-Legal Issues

• What is the ‘standard of care’ when examining a new patient?
o1º complaint is Neck pain without headache
o1º complaint is Headache with or without neck pain
o Presence/absence of neuro signs

• Choice of manipulative technique: thrust vs. non-thrust?

• Immediate or delayed onset of post-treatment symptoms?

• What is role of informed consent?

Media Issues
What is the ‘correct’ response to these questions:

• “Does C spine manipulation cause stroke”?

• If response is “evidence shows association but not causation” …
how do you explain cases of immediate symptoms?

• “Considering the risk of VAD/stroke… why would you ever perform                
C spine manipulation”?

• “What is the chiropractic profession doing about this issue”?
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Thank you! 
Michael Schneider DC, PhD

mjs5@pitt.edu
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