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Content
• The association between neck adjustments and stroke.
• Association vs Causation.
• How do vertebral artery dissections occur.
• Key terminology.
• The proof adjustments do not increase risk of stroke.
• What can you do to avoid a vertebral artery dissections?
• Are Pre-Adjustment Screening Tests Useful?
• What you should and should not do if you suspect your patient has had a 

vertebral artery dissection in your office.
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Mystery Solved: Katie May

© Haavik Research 2022

Thursday, February 4, 2016

On January 29, Katie May tweeted
that she had ‘pinched a nerve in her
neck and got adjusted at a
chiropractor’. On January 31, she
tweeted that she was returning to the
chiropractor the following day.

She was later admitted to Cedars
Sinai Hospital where she lost
consciousness and was placed on life
support. Life support was withdrawn
on February 4, 2016 and she passed
away.

She originally saw a chiropractor
after injuring her neck during a
photoshoot. The precise mechanism
of injury is uncertain, although some
reports have suggested that she
suffered a fall and struck her neck or
head.

Following an inquiry, the Los
Angeles County Coroner’s office
issued a statement, reporting that Ms
May’s death was caused by a
chiropractic adjustment. The causes
of death were said to be (a) brain
infarction; (b) vertebral artery

Playboy model Katie May died of a
stroke after seeing a chiropractor

dissection; (c) blunt force
trauma to the neck. The manner
of death is described as
‘accident’.



CHIROPRACTIC CARE IS SAFE

© Haavik Research 2022

Medical error causes 251,000 deaths per year in the United States (2016).

Medical error is the third leading cause of death (behind heart disease and cancer) (2016).

Adverse drug reactions cause over 300,000 deaths a year across the US and Europe (2018).

115 Americans die from an opioid overdose every single day (2018).

Rare events seem to be perceived as scarier than frequent events.

Compare the news reaction to a car crash vs an airplane crash.

Katie May’s death gained publicity due to her rare case and fame.

(Makary & Daniel, 2016; Light et al, 2013; European commission, 2008; Ryan et al 2018; Silva & Kelly 2020; Wilson et al, 2020)



Cause or Association

© Haavik Research 2022

We commonly see this in studies suggesting 
chiropractic care caused an adverse event

Bruce Walker, 2013
•RCT; frequency of adverse events from chiro care vs sham care.
•Some minor/severe adverse events were reported but no serious ones.
•There was no significant difference in the frequency of adverse events that 

occurred in each group.
•“A substantial portion of adverse events after chiropractic treatment may result 

from natural history variation and nonspecific effects.”

Correlation ≠ Causation



Formative Questions

You are challenged by a patient who says that chiropractors 
cause strokes.  How will you respond to them (according to the 
latest research evidence)?

• Is there a relationship between cervical adjustments and stroke?

• What is the cause of this relationship? What causes what?

© Haavik Research 2022



Terms

• CVA - cerebrovascular accidents

• VBI – vertebrobasilar insufficiency

• VBAI – vertebrobasilar artery insufficiency

• VAD – vertebral artery dissection

© Haavik Research 2022



It is primarily the vertebral arterial dissections (VADs) which have been 
implicated in the majority of stroke or stroke-like incidents associated 

with spinal manipulation

Cause or Association?
Correlation ≠ Causation

(Rosner, 2004, Fig 1)

© Haavik Research 2022



Globally, strokes are the 2nd leading cause of 
death after Ischemic heart disease

• 150 new strokes per 100,000 in 2017.
• 80 deaths per 100,000 in 2017.
• Two main types; Ischaemic (45%) or 

haemorrhagic (55%).
• Predisposing factors: poor diet, 

hypertension, diabetes mellitus, 
obesity, smoking, air pollution, alcohol 
use, hypercholesterolemia, low 
physical activity.

© Haavik Research 2022 (Avan et al 2019)



Cervical Artery Dissections 
Are Rare Events

• Internal carotid artery dissection (ICAD) occurs in 
approximately 2.5–3.0 per 100,000 individuals. 

• Vertebral artery dissection (VAD) occurs in approximately 
1.0–1.5 per 100,000 individuals. 

© Haavik Research 2022



Spontaneous 
vs Traumatic

© Haavik Research 2022

If no precipitating event can be 
identified, the dissection is termed 
“spontaneous”.

If obvious injuries are identified prior 
to onset, including minor injuries 
(e.g., sudden neck rotation and 
cervical spine manipulation), the 
dissection is regarded as “traumatic”.



Cervical Artery Dissection Risk Factors
• Recent acute respiratory infection
• Hyperhomocysteinaemia
• B-6, -9, and 12 vitamin deficiency 
• Low body mass index 
• Low cholesterol
• Smoking
• Pulsating tinnitus
• medical and/or family history of 

arterial anomalies and/or CAD
• Connective tissue disorders:

• Ehlers–Danlos syndrome type IV
• Marfan’s syndrome
• Osteogenesis Imperfecta
• Loeys–Dietz syndrome

© Haavik Research 2016

(Morris et al 2011; Blum & Yaghi 2015 Wu et al 2020; Chaibi & Russell, 2019; Debette et al 2014)

Causes for the wall lesions 
are considered to be:

• Atherosclerotic changes

• Inflammation



Most People Who Have A Cervical Artery 
Dissection Recover Well!

• The majority of patients with CAD have a favorable outcome.

• By 3 months post CAD disability is low for 89% of cases.

• They have either no symptoms and no disability, or they rate 
their disability as slight disability and are able to look after own 
affairs without assistance.

© Haavik Research 2022

(Wu et al 2020; Chaibi & Russell, 2019)
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Early Chiropractic Research
Early research shows there is a statistical relationship between chiropractic care and strokes5,6

Rothwell, et al. 2001
• Compared 582 people who had a vertebral 

artery stroke with over 2300 people who hadn’t.
• People under forty-five were 5x more likely to 

have seen a chiro within a week of the stroke.

Smith, et al. 2003
• Looked at twenty-five people who had suffered 

from a vertebral artery stroke.
• These people were 6x more likely to have seen a 

chiropractor before their stroke.

These studies only found a link between chiro care and vertebral artery stoke and NOT internal 
carotid artery dissection.
There was a statistical link but couldn’t show if it was correlational, causal, or chance.
Neck pain and headaches are early symptoms of stroke in over 2/3 of patients with vertebral 
artery dissection7.

Did chiropractic cause the stroke, or would it have happened anyway? 



How Do 
Vertebral 
Artery 
Dissections 
Occur?
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Mechanisms (origins) Of Vertebral Artery Dissection
The literature indicates that VAD arises 

spontaneously, from trivial movement, minor 
trauma, or major trauma.

The following have been cited in the literature as 
preceding a VAD - Judo, yoga, ceiling painting, nose 
blowing, hypertension, oral contraceptive use, sexual 
activity, receiving anesthesia, use of resuscitation 
activities, receiving a shampoo, vomiting, sneezing, 
chiropractic care, etc.

© Haavik Research 2022



VAD Mechanism of origin

• Conclusions: The literature does not assist in the 
identification of the offending mechanical trauma, neck 
movement, or type of manipulation precipitating 
vertebrobasilar artery dissection or the identification of 
the patient at risk. 

• Thus, given the current status of the literature, it is 
impossible to advise patients or physicians about how to 
avoid vertebrobasilar artery dissection when considering 
cervical manipulation or about specific sports or 
exercises that result in neck movement or trauma.

© Haavik Research 2022

(Haldeman et al 1999)



VAD Mechanism of origin

• A retrospective review of 64 medical legal cases of strokes 
temporally associated with cervical spine manipulation was 
performed. 

• The results of this study suggest that a stroke, particularly 
vertebrobasilar dissection, should be considered a random 
and unpredictable complication of any neck movement 
including cervical manipulation. 

• The sudden onset of acute and unusual neck and/or head 
pain may represent a dissection in progress and may be the 
reason a patient seeks manipulative therapy that then 
serves as the final insult to the vessel leading to ischemia.

(Haldeman et al 2002)

© Haavik Research 2022



VAD Mechanism Of Origin

Note that the strains for the cervical manipulation trials are typically 
less than 50% of those obtained during normal ROM testing

Vertebral Artery (VA) and Internal Carotid Artery (ICA) strains obtained during 
Diversified-style cervical manipulation and range of motion (ROM) strains and 
strain needed to induce mechanical failure of the VA.

The VA only underwent gross mechanical failure at 58-62% strain

(Symons & Herzog et al 2013)
© Haavik Research 2022



How Commonly 
Does Vertebral 
Artery Dissections 
Occur Following 
Neck Manipulation?

© Haavik Research 2022



Incidence of VAD from the Literature

• 1 in 20,000 adjustments cause a stroke (Vickers, BMJ, 1999)

• 1.3 in 100,000 patients (Rothwell, Stroke, 2001)

• 1 in 1 million adjustments (Hosek et al, JAMA, 1981)

• 1 in 2 million adjustments (Klougart et al, JMPT, 1996)

• 1 in 5.85 million cervical spine adjustments (Carey et al, CMAJ, 2001) 

© Haavik Research 2022



Some Perspective

© Haavik Research 2022

• Medical error is the third leading cause of death in the US in 2013.

• In 2017, drug overdoses became the leading cause of death for Americans 
younger than fifty-years old.

• 1 in 6 people have a lifetime odds of dying from heart disease.

• 1 in 92 have a lifetime odds of dying from an opioid overdose.

• 1 in 107 have a lifetime odds of dying from a motor vehicle crash.

(Makary & Daniel, 2016)
https://injuryfacts.nsc.org/all-injuries/preventable-death-overview/odds-of-dying

https://injuryfacts.nsc.org/all-injuries/preventable-death-overview/odds-of-dying


No difference in rates of arterial dissection for 
spontaneous – hospital-based, spontaneous – community-based,

or from cervical manipulation

© Haavik Research 2022

(Rosner, 2004, Table 1)



Relative risk is a ratio of the probability of an event occurring in the exposed group 
versus the probability of the event occurring in the non-exposed group.

A relative risk of 0.5 means that your risk is 1/2 that of non-exposed group or a 50% 
lower risk. 

A relative risk of 1.5 means you have a 50% higher risk compared to non-exposed group.

A relative risk of 10 means you have 10 times the average risk.

Relative Risk

© Haavik Research 2022



Cassidy, 2008
• Looked at association between chiro visits or 

primary care physician visits and subsequent 
VBA stroke.

• Reported on 818 VBA strokes in a population 
of more than 100 million person-years.

• There was a positive association with 
patients under forty-five seeing a 
chiropractor or primary contact physician 
visits prior to stroke.

• In patients over forty-five, there was no 
association between chiro care and stroke.

• Authors believe this “increased risk” is 
actually due to patients seeking care for the 
symptoms of the arterial dissection that later 
causes the stroke9.

© Haavik Research 2022



Kosloff, et al. 2015
• Included 1,829 VBA strokes in almost 40 

million health plan members in the U.S. over 
three years.

• No significant association between chiro care 
and the risk of VBA strokes, including those 
under the age of forty-five.

• There was a significant association between 
primary contact physician visits and VBA 
strokes10.

• Concluded this association was due to 
patients seeking help with their symptoms 
related to the early stages of the stroke10.

© Haavik Research 2022



What they did:
• In two separate studies, researchers looked at huge patient databases from insurance plans in Canada and America and 

compared over 2600 patients who had suffered from a VBA stroke to people who hadn’t had a stroke. 
• They looked to see whether these people who had had a stroke were more likely to have seen a chiropractor or a medical 

doctor before suffering from the stroke.

What they found:
• What they found was that people who had suffered from a VBA stroke were no more likely to have seen a chiropractor than 

a medical doctor before the stroke occurred. 

What this means:
• These studies suggest that patients who suffer from a VBA stroke after seeing a chiropractor may well have been seeing the 

chiropractor because they have neck pain or a headache that has been caused by the early stages of the blood vessel 
damage that ultimately caused the stroke. 

Limitations:
• It’s possible that the specific treatment provided is not recorded properly.
• It’s possible that the diagnosis of VBA is wrong in some cases which will have impacted the results. 
• It has been argued that misclassification took place in these studies and that the researchers got it wrong.11 Recently Murphy 

et al went through the paper that argued this and concluded that misclassification wasn’t a problem in the Cassidy or Kosloff
papers.12

• Patients who go to see their medical doctor may also be suffering from worse pain than those that see a chiropractor. 

© Haavik Research 2022
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Take-home Message to Patients

“The risk of having a stroke after seeing a chiropractor is no 

greater, and in some cases is even less, than the risk of 

having a stroke after seeing a medical doctor. People who 

suffer from a stroke after seeing a chiropractor have most 

likely gone to see the chiropractor because they had neck 

pain or headaches that are due to early symptoms of a 

stroke that’s already started to occur.”



Clinical Pearl # One

Current thinking holds that the 
majority of patients who develop 
frank symptoms of a vertebral 
artery stroke following chiropractic 
care were in the process of a 
vertebral artery dissection when 
presented for care.

And ANY neck movement in that 
case could have resulted in that 
stroke – including the neck 
adjustment.

© Haavik Research 2022



Systematic Reviews About 
Chiropractic Care and Cervical Artery 

Dissection
Evaluated evidence suggesting chiropractic care causes cervical artery dissections.

Concluded there was no evidence of a causal link between chiro care and cervical artery dissection.

The papers that have concluded spinal manipulation causes strokes had many weaknesses.

Patients with neck pain are more likely to visit a chiropractor than patients without neck pain.

Patients with neck pain or headaches may already have a dissection in progress before they visit a 
chiropractor.

Therefore, chiropractic did not cause the dissection and stroke!

© Haavik Research 2022 (Church et al 2016; Chung et al 2015)



So, What Can 
You Do To 
Avoid A VAD??

© Haavik Research 2022



Are Pre-Adjustment Screening Tests Useful?

George’s Test or DeKlyne’s Test yield an unacceptable percentage of false 
positives and false negatives. So, it tells you nothing reliable.

For the patient who is a VAD-in-progress, the testing may be enough to 
make a bad situation worse.

In March 2004, all the clinic directors of all the U.S. chiropractic colleges 
and programs agreed to abandon the teaching of and use of provocative
testing of this nature.

At the same meeting, the presidents/deans accepted the 
recommendation of the clinic directors.

© Haavik Research 2022



There are no reliable or safe tests that will rule out a VAD-in-progress. 

There are no tests that will identify 100% of patients at risk for VAD.

Your best evaluative tools are your ears, your eyes, and your gut!

Are Pre-Adjustment Screening Tests Useful?

© Haavik Research 2022



What is a Person to Do?

Look, Listen, Ask, and Think

© Haavik Research 2022



Clinical Pearl # Two

THE phrase:

“I have a pain in my neck and (or) 
head unlike anything I have ever 

had before.”

© Haavik Research 2022



Carotid Artery Dissection 
Head/Neck Pain

© Haavik Research 2022

Vertebral Artery 
Dissection Head/Neck Pain

(Thanvi et al 2005)



Partial Horner’s 
Syndrome

The 3 classic signs of Horner’s:

1. Miosis - a constricted 
pupil

2. Ptosis - drooping of the 
upper eyelid

3. Anhidrosis - absence of 
sweating of the face 

© Haavik Research 2022

Drooping eye-lid

Constricted pupil



What Do You Look, Listen, and Think About?

Can they:
• Smile?
• Raise both arms?
• Stand steady on 

both feet with 
their eyes  
closed?

• Speak simple 
sentences?

• Stick out their 
tongue?

The 5 D’s And 3 Ns
• Diplopia (double vision)
• Dizziness (vertigo, light-headedness)
• Drop attacks (sudden numbness/weakness or face/arm/leg)
• Dysarthria (speech disorder)
• Dysphagia (difficulty swallowing)
• Ataxia of Gait (difficulty walking)
• Nausea (vomiting or queasiness)
• Numbness (loss of sensation on one side, or pins and 

needles feelings)
• Nystagmus (involuntary rapid eye movements)

© Haavik Research 2022 (Terrett, 2005)



Step By Step Risk 
Assessment Strategy

(Chaibi & Russell, 2019)
© Haavik Research 2022



If You Suspect a Dissection or Stroke…

© Haavik Research 2022 (Terrett, 2005)

• Do NOT Manipulate 
the neck!

• Do NOT give the 
patient anything to eat 
or drink

• Do NOT let the patient 
go home

• Place the patient in recovery position

• Call for an ambulance and tell them 
you suspect a dissection or stroke in 
progress and request an immediate 
evaluation (treatment for CVA must be given within 
three hours to be effective!)

• Take them yourself (or your CA) if 
need be

DO NOT DO



The Importance of Immediate Action

• The main purpose of urgent medical care of a CAD in progress is to prevent 
a stroke that could result in death or long-term disability.

• Usually, a dissection can result in a thrombosis developing, with eventual 
embolism that travel onto smaller vessels and cause the stroke.

• Therefore, most are treated with antiplatelets or anticoagulants to prevent 
primary or recurrent ischemic events.

• Some emergency pharmaceutical intervention, i.e., tissue plasminogen 
activator (tPA), is most effective in the first ninty minutes, moderately 
effective for three hours, and possibly effective for up to six hours.

• Time is of the essence!

© Haavik Research 2022



Why Not Readjust?

If the patient is experiencing a 
cervical artery dissection, there 
is no form of adjustment that 
will minimize the consequences 
of the dissection.

Also, the introduction of another 
force may serve to mobilize 
thrombi and create emboli, 
increasing the likelihood of an 
ischemic stroke, worsening the 
prognosis for the patient.

© Haavik Research 2022



Professional 
Liability 
Complications

• Failure to recognize what is going on, to write it off 
as a “normal” or “typical reaction to an adjustment”.

• Failure to monitor and document the progress of the 
patient following the onset of the problem, as well as 
to document your thought processes regarding the 
situation.

• Failure to manage the situation properly and in a 
timely manner.

• Readjusting the patient.

• Sending the patient home if in an unstable/fragile 
state.

• Taking a casual approach to seeing another provider.

• Being less than honest and explicit in the record.

© Haavik Research 2022



Summary and Take-home Messages

• It is likely that the relationship between chiropractic care 
and a stroke is the patient seeking care because they 
have symptoms of the dissection in progress.

• You can’t say that an adjustment will never cause a 
stroke, but it is a very rare occurrence, and most survive.

• Most importantly, if you suspect a dissection and/or stroke in progress – get that 
person to emergency medical care as soon as possible.

• If asked about whether or not chiropractic care causes strokes, it is safe to say that 
chiropractic care has an enviable safety record, and carries no more risk of causing 
strokes than seeing a medical doctor. 

© Haavik Research 2022
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