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Learning Objectives

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

. Review of anatomy and pathophysiology of VAD.

. Evidence supporting a genetic predisposition for VAD.

. alid diagnostic tests for VAD.

. Differentiating between symptoms/clinical presentations of Dissection and Stroke.
. Recognizing the VAD in progress.

. Discussion about medico-legal and media issues.

o N o o~ 0w N

. Q&A
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Epidemiology of VAD

(based upon estimates)

* Prevalence of cervical artery dissections:
* ICA= 2.5per 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?
* 1in 20,0007
* 1in 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
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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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Epidemiology

Go to: (v

It 15 estimated that vertebral artery dissection 1s the cause of approximately 2% of all 1schemic strokes. However, in
middle-aged and younger patients (30 to 45 years of age), it 1s believed to be as high as 10% to 25%, representing a
significant population affected by this condition. The combined incidence of both vertebral artery and carotid artery
dissections 1s estimated to be 2.6 per 100,000. Carotid artery dissections are three to five times more common than
vertebral artery dissections. It should be noted that chiropractors dismiss the association between manipulation and
vertebral artery dissection on the grounds that the dissection 1s the cause of neck pain and the reason why the patients

seek out chiropractic care. There is no conclusive evidence linking the two leading some medical associations only to
suggest a causative link.

https://www.ncbi.nlm.nih.gov/books/NBK441827/
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Anatomy of the VA

Basilar artery

Subclavian artery

The vertebral artery is divided into four anatomic segments:

= V1 -Origin of the vessel to the foramina of the sixth cervical (C6) transverse process.

= V2 - Intraforaminal segment from the sixth to the second cervical vertebral body (C6 to C2).

= V3 - From the second cervical (C2) foramina to the base of the skull.

= V4 -Intracerebral segment of the vertebral artery. The vertebral arteries merge to form the basilar artery and are intradural.

Graph

06466 Version 6.0

University of

Pittsburgh

School of Health and
Rehabilitation Sciences

pToDate, Inc. and/or its affiliates. All Rights Reserved

2/3/2025



VAs converge to form the Basilar Artery and Circle of Willis

Circle of Willis

anterior cerebral artery

anterior communicating artery

circle middie cerebral artery
of Willis

posterior communicating artery

posterior cerebral artery

basilar artery

vertebral artery

posterior inferior
cerebellar artery
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VAD starts with a tear in the intima
Tunica intima
' 1 (endothelium)
nset
Tunica media
(smooth muscle)
Tunica adventitia
(connective tissue)
Ilustrated by: Fitri Jafani La'biran
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Tear can lead to emboli and/or occlusion

—

Initiation of arterial dissection

* Asymptomatic —
* Neck pain and/or HA
* No neuro signs

~—— Dissection with reopening to the
lumen and distal emboli —_—
Dissection with mural hematoma >— *« TIA
and complete occlusion
s * Stroke
* Neuro signs
© MAYOCLINIC
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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 1stforce 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)
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CHROMOSOMES are made of DNA - broken down into specific GENE segments.
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A GENE is a stretch of DNA that determines a certain trait.

Gene

Nucleus
Cell

Chromosomes
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Genetic Variant B \
- Single SNP (allele) . )

Single Nucleotide Polymorphism (SNP)
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Examples of Genetic Variants

General Population = “Normal” genotype

SNP

x*
Genetic Variant C 4 A
4 1 A - Two SNPs (alleles) )

Variant

protein/enzyme B Variant protein/enzyme C
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Best Current Evidence
Suggests a Genetic Predisposition for VAD
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Coronary
Artery
Disease

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

School of Health and Rehabilitation Sciences

2/3/2025



Genetics and Spontaneous Dissections

i .SGQAD

TNV related to

cardiovascular system
development and
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Rada I. Genetics of spontaneous cervical and_coronary artery dissection. 2023.
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Dissection vs Stroke/TIA
Different Symptoms

Dissection

Stroke or TIA
symptoms

symptoms

Occipital
Headache
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Neck pain 5D’sand 3N'’s
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Innervation of the VA

Trigeminal
nerve (V)

Spinal tract of rigeminal nerve

C1spinal nerve

* Sympathetic nerves from cervical ganglion

2 spinal nerve

3 spinal nerve

* Sensory and motor nerves from C1, 2, 3

3 University of
Pittsburgh

Aalkjaer C, et al. Sympathetic and sensory-motor nerves in peripheral small arteries. (2021)
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Cardinal
Symptoms
of VAD

VAD Symptoms

B 95-100% W 70-94% 45-69%

&b

(1-2

1. Unilateral occipital headache
o “Aterrible 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

Bogduk N, et al. Cervicogenic headache: an assessment of the evidence on clinical diagnosis, invasive tests, and treatment. (2009)
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Stroke/TIA
.. The“5D’sand 3 N’s”

> Dizziness

Ay ._""*.
o Diplopia, blurred vision or transient & - ;E
hemianopia i z
o Drop attacks (loss of power or ' i _ »
consciousness) 778 @: .,,.pt_;‘)p_fd Z
o Dysphagia (problems swallowing) "r/{,.’ ';:‘»/o A o st :::1‘
2 il i 1 L () - N }:
o Dysarthria (problems speaking) %5 o ._;/v_’g%"’-f-g,\? 5
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o Nystagmus
o Nausea or vomitring

o Other neurological symptoms
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https://www.raynersmale.com/blog/2014/5/25/red-flags
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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?

Sche Health and
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Genotype mpPhenotype with minor trauma

Minor trauma and other triggers — Observational data suggest that trauma, typically mild or trivial in nature, or other mechanical events are triggers for cervical artery dissection in up to 40
percent of cases [20]. The list of physical activities associated with dissection is long and includes the following:

Basketball [21]
Childbirth [22]
Cervical manipulation therapy [23-28]

Coughing or sneezing [29]
Dancing [30,31]
Minor sports injuries [32,33]

Roller coaster or amusement park rides [34-39]
Scuba diving [40,41]
Sexual intercourse [42]
Skating [43]
Swimming [44]

¢ Tennis [45,46]

* Trampoline use [47]

* Vigorous exercise [29]
* Volleyball [48]

* Weightlifting [49]

* Yoga [29]

* While cervical manipulation therapy may trigger dissection, causality is difficult to establish, and the absolute incidence of dissection caused by spinal manipulation is unknown [28,50-52].
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Clinical Neurology and Neurosurgery 209 (2021) 106941

Contents lists available at ScienceDirect

Clinical Neurology and Neurosurgery

ELSEVIER journal www.elsevier.

m
Spinal manipulative therapy and cervical artery dissection: A retrospective &
comparison with spontaneous, traumatic, and iatrogenic etiologies at a
single academic medical center
Sarah J. Plachinski®, Jordan A. Gliedt?, Raphael Sacho®, Michael J. Schneider ®, Jeffrey
A. King ™"
“ Deparment of Neurosurgery, Medical College of Wisconsin, 8707 Watertown Plank Rd, Milwaukee, W1 53226, USA
® Department of Physical Therapy and Clinical and Translational Science Institute, University of Pittsburgh, 100 Technology Dr, Suite 210, Pittsburgh, PA 15219, USA
© Department of Neurosurgery, Zucker School of Medicine, 501 Seaview Avenue, Staten Island, NY 10305, USA
N=307 VAD cases from 2010 to 2020 Cases associated with visits to DCs:
Female 61%
47% were spontaneous and 44% were Average age: 42 years
traumatic (auto accident, etc) Average BMI: 29%
Non-smokers (1/3 previously smoked)
6% (N=23) were associated with a visitto a No contraceptive: 71%
DC w/in 30 days No Diabetes: 96%

No Hypertension: 61%
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Bottom Line

There’s no reliable or valid screening test for VAD

George's Test | Association of Chiropractic Colleges

Home Prospective Students News/Resaurces Links

ASSOCIATION
OF

CHIROPRACTIC
COLLEGES

s George's Test

What is Chiropractic?

hitp://vww.chirocolleges org/georges_test himl|

For many years It was thought that George's Test was a viable testing procedure to help Screen for patients wha may

be at greater risk for vertabral artery dlssection fallawing cervical spine adjusting. The fulness of ume and the

Members changed that.
use has the potential to cause more harm than good,.

Board of Directors
In March 2004, the Clinic Directors of il the

today the perspective on the test s that its

ragrams in the

Policias the presidants and/or deans of Ehe INSHEUNGNS 303 Program that they SUBPOTt 2 MoVE Lo SCOMNLE the use of
George's Test and similar provocative testing in this setting. This position was supgorted by the presidents and deans.

ACC/RAC Conference

Subsequently the Association of Chiropractic Colleges, dus to the impartance of this entire area of discussion, formed

and charged a committes to develap a lecture addressing the Subject of cervica! spine adjusting and vertebral ariery
ssuss. The commitzse was Chiired by Or. Gerry Clum of Life Chirapractic College West

—
College News

Record-breaking Attendance at
2011 ACC-RAC in Las Vegas
With a focus on chiroprsctic ecucation
and practice n Integrative healthcare,
the 3011 Assodation of Chiropraceic
Caleges Edustiona Conterence and
Research Agends Conference
{ACC-RAC) was held t Coesar's
Patace in s Vegas, Maren 17 0 20,
cted a record number of
. e tHAE il rile out 2 VAD

in progress and

Pre-adjustment screening tests

= Bottom Line: There are no reliable or safe te

thei

arc no tests that will identify 3 patient at risk

—— for VAD.
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> J Orthop Spoerts Phys Ther. 2023 Jan;53(1):7-22. doi: 10.2519/jospt.2022.11147. Epub 2022 Sep 13.

International Framework for Examination of the
Cervical Region for Potential of Vascular Pathologies
of the Neck Prior to Musculoskeletal Intervention:
International IFOMPT Cervical Framework

Alison Rushton, Lisa C Carlesso, Timathy Flynn, Wayne A Hing, Sidney M Rubinstein, Steven Vagel,
Roger Kerry

PMID: 36099171 DOL 10.2519/jospt.2022.11147

* 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 — ared light

Low

Neone or
muremal data
SUpperting
vastulogenic
hypothess

MODERATE HIGH

Mixed data Data
supporting and  supporting
refuting vasculogenic
vasculogenic hypothess
hypaothesis

FIGURE 3. Canizar

reasoning tosl fo flestrate the level

of suppart for 2 wastulogenic ypothess,
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Medico-Legal Issues

* What is the ‘standard of care’ when examining a new patient?
o 1% complaint is Neck pain without headache
0 19 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?

* Whatis role of informed consent?

University of
School of Health and
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Media Issues

What is the ‘correct’ response to these questions:

* “Does C spine manipulation cause stroke”?

* Ifresponse 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”?

University of
School of Health and
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Thank youl!

Michael Schneider DC, PhD
mjsS5@pitt.edu
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