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Qualified?

Dr. Demetrious was the first person to ever publish that medication can weaken the cervical arteries
and cause strokes. His hypothesis has been initially confirmed by three independent researchers.

James Demetrious, DC, DABCO - PostGradDC.com

Disclosures Dr. Demetrious owns and operates
PostGradDC.com, a company that offers advanced
online post-graduate continuing education.

Dr. Demetrious is a member of the NCMIC
Speakers’' Bureau and teaches advanced
continuing education course work throughout the
United States.

Text and graphics on the following slides are
presented for educational purposes. Meticulous
references and attribution have been made to
respective authors and copyright holders.
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Disclaimer , . :
The views and opinions expressed in

this presentation are solely those of
the author.

Dr. Demetrious and PostGradDC do
not set practice standards.

We offer this only to educate and
inform.

James Demetrious, DC, DABCO - PostGradDC.com

Many Thanks to NCMIC

We should all be grateful for the
generous sponsorship of continuing
education funded by NCMIC.

| am personally thankful for their
support of our great profession.

James Demetrious, DC, DABCO - PostGradDC.com
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Earn NCMIC Premium Discounts

Full-time D.C.s can attend an 8-hour qualifying seminar
and receive a 5% discount for 3 consecutive years on the
renewal of their malpractice insurance premium (2.5%
discount for part-time D.C.s).

To receive the discount, the DC can email or fax a copy of
their CE form to NCMIC.

NCMIC does not set practice standards. Information
and opinions expressed are are offered as educational
material by the lecturer.

James Demetrious, DC, DABCO - PostGradDC.com

Syllabus

We will review:
e Purpose
e A Public Health Initiative
e Spontaneous events
e Arterial Dissections and Stenosis
e Epidemiology
e Bad Science — The Lack of Causality
e Highly powered research
e CAD Assessment Tool

e Cases

James Demetrious, DC, DABCO - PostGradDC.com
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Purpose...

“CAD affects a reported ~9 people (less than 50
years of age), per 100,000 per year.

While ~90% of patients will recover, when possible,
the extraordinarily difficult diagnosis of a
developing CAD can save lives.

While it is a rare occurrence and chiropractors do
not cause the problem, we may be able to identify
it to make emergent medical referrals.

To avoid tragic events, this should be a national
healthcare initiative.”

~ James Demetrious, DC, DABCO

James Demetrious, DC, DABCO - PostGradDC.com
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What is Our Purpose?
To protect our patients.
+ Attention and
Discipline
10
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Locked In Syndrome

Locked-in syndrome (LiS) has three main types, or
forms, including:

The classical form: In this type of LiS, you have total

immobility (lack of voluntary movement) but can

move your eyes vertically (up and down), blink and

hmaintain your usual cognitive abilities. You can also
ear.

The incomplete form: This type of LiS is just like the
classical form except you can have some sensation
and movement functions in certain areas of your
body.

The total immobility form: In this type of LiS, you
have complete body paralysis and loss of eye
movement, but you have your normal cognitive
abilities. Healthcare providers can tell a person with
this form still has cognitive (thinking and reasoning)
function by examining cortical function with

an electroéncephalogram (EEG), a test that
measures brain waves.

James Demetrious, DC, DABCO - PostGradDC.com

An Unpredictable and Spontaneous Event...

Associated cause?
Could anyone predict this event?

What Standard of Care could predict this
event?

* |C, Hx, Exam, Office Notes?

Detect, Emergent Referral and Communicate.

James Demetrious, DC, DABCO - PostGradDC.com
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CAD...An Extremely Difficult DDX

Pearls/Pitfalls:

e CAD is a disease process with multiple risk factors. Make sure to keep this
diagnosis on your differential for any patient with severe neck pain, new-
onset headache and/or neurological abnormalities on exam. Pain may be
the only presenting symptom for a cervical artery dissection.

https;//www.emdocs.net/cervical-artery-dissection-the-elusive-diagnosis/

James Demetrious, DC, DABCO
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CAD...An Extremely Difficult Diagnosis

Conclusions: 27% of patients with nontraumatic CAD were
misdiagnosed at first presentation. Misdiagnoses may be more
common in younger persons with less pre-existing disability, and

those with nonspecific symptoms such as dizziness and neck pain.

Larger studies are needed to provide more precision in estimates
of association.

James Demetrious, DC, DABCO - PostGradDC.com
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CAD...An Extremely Difficult DDX

Clinical manifestations of the 123 patients:

¢15.5% were asymptomatic from a neurological standpoint or
presented with nonspecific symptoms considered to likely not

be related to the CeAD.

James Demetrious, DC, DABCO
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Challenges to Avert Tragedy?

Does a Reasonable Standard of Care Exist?

Lacking apparent cause;
Common symptoms and conditions;
Transient and variable symptoms and signs;

Unknown, undiagnosed, and undisclosed pre-
existing risk factors;

Asymptomatic presentations;
Unpredictable;

Temporal delay and spontaneous
thromboembolism that are unpredictable;

Complex and unconfirmed causality;
Patient non-compliance;

Rare events - most DC's will never see it.

James Demetrious, DC, DABCO - PostGradDC.com
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Spontaneous

James Demetrious, DC, DABCO - PostGradDC.com
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Spontaneous and Unpredictable Events

In the case of stenosis, sluggish blood flow distal
to the dissection results in the formation of fibrin
clot. The clot continues to enlarge and eventually
breaks off to travel and dislodge downstream as

an embolus.

James Demetrious, DC, DABCO - PostGradDC.com
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Spontaneous and Unpredictable Events

J Am Coll Cardiol 2015; 65:281-94

James Demetrious, DC, DABCO - PostGradDC.com
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Spontaneous and Unpredictable Events
Tidsskr Nor Legeforen 2014. 134:180-4
20
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CAD...An Extremely Difficult DDX

Acute hypoglycemia Migraine headache
Carbon monoxide toxicity Neck Trauma

Cervical fracture Retinal artery occlusion
Cluster headache Retinal vein occlusion
Hemorrhagic stroke Subarachnoid hemorrhage
Herpes simplex Tension headache

Herpes zoster Transient ischemic attack
Ischemic stroke Vertebral artery dissection

Carotid dissection is a rare disease, and it is an
extremely difficult diagnosis to make.

James Demetrious, DC, DABCO - PostGradDC.com
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Instructive Case
60-year-old patient seeks care for lower back pain:
+ HXand risk factors:
¢« Hypertensive
*  Symptoms:
« Transient dizziness, following massage therapy earlier during
the day. Recurrence following lumbar spine SMT. NO cervical
spine SMT performed. ° ]
- Questions?
«  A&O x 3, BP:140/90, 74BPM Afebrile
« -CN
* + Romberg with drift on walking
« +Dix-Hallpike
¢ - Otoscope
¢« - Ortho, remaining - neuro
James Demetrious, DC, DABCO
22
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Arterial dissections, which involve an abrupt tear in the wall of a major artery resulting in
the intramural accumulation of blood, are a family of catastrophic disorders causing
major, potentially fatal sequelae.

Involving diverse vascular beds, including the aorta or coronary, cervical, pulmonary, and
visceral arteries, each type of dissection is devastating in its own way.

James Demetrious, DC, DABCO - PostGradDC.com

23
Bax M, et al. (2022) Arterial dissections: Commmon features and new perspectives. Front.
Cardiovasc. Med. 9:1055862.
James Demetrious, DC, DABCO - PostGradDC.com
24
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Bax M, et al. (2022) Arterial dissections: Common features and new perspectives. Front.
Cardiovasc. Med. 9:1055862.

James Demetrious, DC, DABCO - PostGradDC.com
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Bax M, et al. (2022) Arterial dissections: Commmon features and new perspectives. Front.
Cardiovasc. Med. 9:1055862.
James Demetrious, DC, DABCO - PostGradDC.com
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Bax M, et al. (2022) Arterial
dissections: Common features
and new perspectives. Front.
Cardiovasc. Med. 9:1055862.

James Demetrious, DC, DABCO - PostGradDC.com
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The true incidence of vertebral artery stenosis is not known due to the cases of
asymptomatic stenosis of the vertebral artery.

In a study conducted with 3,717 patients, 7.6% (6.8% to 8.5%, Cl of 95%) of patients, who

exhibited symptoms of atherosclerotic arterial disease, had asymptomatic vertebral artery
stenosis or occlusion [40].

Therefore, it was concluded that there is a low risk of posterior circulation stroke in
patients with asymptomatic vertebral artery stenosis [40].

James Demetrious, DC, DABCO - PostGradDC.com

28
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Clinical manifestations

Stenosis or occlusion of the vertebral artery unijlaterally or bilaterally causes decreased artery perfusion and
can result in several symptoms of a posterior circulation transient ischemic attack, such as:

e vertigo,

e ataxia,

e diplopia,

e disturbance of speech,

e and bilateral hemianopia [37,38].

James Demetrious, DC, DABCO - PostGradDC.com
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James Demetrious, DC, DABCO - PostGradDC.com

Vertebral artery stenosis can
also result in:

recurring

syncope,

headaches,

recurrent stroke,

palsy of cranial nerves,
change in consciousness,

altered function of the
sensory and pyramidal
tracts,

cerebellar infarcts,

and tinnitus [8,24,27,34].

30

15


https://www.cureus.com/articles/109678-vertebral-artery-stenosis-a-narrative-review
https://www.cureus.com/articles/109678-vertebral-artery-stenosis-a-narrative-review
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Vertebral artery stenosis can also result in decreased
perfusion to the basilar artery and cause several
symptoms, including:

e vertigo,

e dizziness,

e diplopia,

e ataxia,

e dysarthria,

® nausea,

e nystagmus,

e drop attacks,

e |oss of consciousness,

e motor symptoms,

e sensory symptoms such as numbness,

e and an increased risk of experiencing strokes or transient
ischemic attacks [616.30,32.39],

e These symptoms are typically observed when there is
stenosis or occlusion of both vertebral arteries [16].

James Demetrious, DC, DABCO - PostGradDC.com
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™ The Bone and Joint Decade 2000-2010 Task Force on Neck

Pain and Its Associated Disorders

Executive Summary

Vertebrobasilar Stroke Study Findings

There was an association between chiropractic services and
subsequent vertebrobasilar artery stroke in persons under
45 years of age, but a similar association was also observed
among patients receiving general practitioner services.

This is likely explained by patients with vertebrobasilar
artery dissection-related neck pain or headache seeking
care before having their stroke.

James Demetrious, DC, DABCO - PostGradDC.com
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I The Bone and Joint Decade 2000-2010 Task Force on Neck
Pain and Its Associated Disorders

Executive Summary

The Task Force consisted of committee members
originated from 9 countries and represented 19
clinical and scientific disciplines or specialties.
The Task Force was affiliated with 8 collaborating
universities and research institutes in 4 countries,

and 11 professional organizations agreed to
become non-financial sponsors.

James Demetrious, DC, DABCO - PostGradDC.com
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™ The Bone and Joint Decade 2000-2010 Task Force on Neck
Pain and Its Associated Disorders

Executive Summary

A total of 31,878 citations were screened, and 1203
relevant articles were accepted for review.

Ultimately, some 552 scientific papers were deemed
to be scientifically admissible for the best evidence
synthesis.

In addition, a number of original research projects
were conducted within the Task Force mandate.

James Demetrious, DC, DABCO - PostGradDC.com
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James Demetrious, DC, DABCO - PostGradDC.com
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The most recent study, by Cassidy et al, replicated the results of the
two previous studies using the Ontario population over nine years—
that is, over 100 million person years at risk.9

They confirmed a strong association between chiropractic care and
subsequent vertebrobasilar stroke in people under 45 years old
using both case-control and case-crossover designs (odds ratio 3.60,
1.46 to0 10.84) for those consulting a chiropractor in the previous
month.

However, they found a similar association between family physician
care and vertebrobasilar strokes.

James Demetrious, DC, DABCO - PostGradDC.com
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New Research from the Mayo Clinic

James Demetrious, DC, DABCO
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Epidemiology of sCeAD

Cervical artery dissection (CeAD) is an uncommon cause of
ischemic stroke.

However, in adults under the age of 50 years, CeADs
represent up to 15% to 25% of ischemic strokes.

INn a 19-year period from 2002 to 2020, 262 records were
manually screened...and 123 residents with a diagnosis of
CeAD were identified in Olmsted County.

James Demetrious, DC, DABCO

38
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Epidemiology of sCeAD

Clinical manifestations of the 123 patients:

e Most patients presented with headache
(49.6%) and neck pain (29.3%).

e Ischemic stroke occurred at presentation in
45 patients (36.6%), with infarction
confirmed on imaging in 44, and
diagnosed based on clinical findings alone
inl.

¢ 15.5% were asymptomatic from a
neurological standpoint or presented with
nonspecific symptoms considered to likely
not be related to the CeAD.

James Demetrious, DC, DABCO

39
Epidemiology of sCeAD
Pre-Existing Co-Morbidities:

® 39.8% were current or former smokers;

e hypertension (35.8%),

e hyperlipidemia (36.6%), and

e migraine headaches (37.4%);

e family history of dissection was noted in 3 patients. 7 patients had either a
previous diagnosis of fibromuscular dysplasia or received a diagnosis during the
evaluation for CeAD.

e 1 patient carried the diagnosis of Ehlers-Danlos type IV at the time of diagnosis.

Of note, medical providers did not consistently document examination for
stigmata of connective tissue disease such as hyper-extensibility, previous joint
dislocations, or congenital abnormalities, so we are unable to report these.
James Demetrious, DC, DABCO
40
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Imaging Characteristics

Imaging Modalities:

® 22.8% of patients had arterial
occlusion at presentation,

e 78.0% had at least some degree of
stenosis. This includes 30.1% of
patients who presented with the
classic constant tapering stenosis
characteristic of dissections.

e 23.6% of patients had dissecting
pseudoaneurysm at the time of
diagnosis.

James Demetrious, DC, DABCO

41

Imaging Characteristics

James Demetrious, DC, DABCO

42
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Outcomes

Favorable Outcomes:

e A good clinical outcome was achieved in 88.7% of patients.

Recurrence:
e Recurrent strokes or TIAs occurred in 10 (8.1%) patients.
e Recurrent dissection occurred in 10 patients (8.1%),
e 1involving the same site of the original dissection (8 symptomatic and 2 asymptomatic).
e Out of the 10 patients with recurrent dissection,

e 2 carried the diagnosis of fiboromuscular dysplasia and 1 carried the diagnosis of Ehlers-
Danlos type IV.

e 1 had a recurrent dissection 5 years after the initial presentation.

James Demetrious, DC, DABCO

43

Discussion

Incidence rate:

e Our study shows an increase in the incidence rate of detection of CeAD from
2.30 per 100 000 person-years to 8.93 per 100 000 person-years over a 19-year
period from 2002 to 2020, an increase of over 3-fold.

e This trend likely reflects the increased use of non-invasive vascular imaging
in recent years, specifically computed tomography angiography.

e A recent study using Optum de-identified database of claims for beneficiaries of
commercial and Medicare Advantage health plans reported an increase in the
use of neck CTA in the emergency department setting by 1300% between the
years 2007 and 2017.

James Demetrious, DC, DABCO

44
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Imaging Characteristics

James Demetrious, DC, DABCO

45

Discussion

Important incidental findings:

¢15.5% of the patients in this study had acute or age-
indeterminate dissections found incidentally on imaging
that was obtained for indications as wide as altered
mental status and generalized weakness.

e\We are likely detecting more asymptomatic dissections.

031.8% of patients with ICAD and 44.4% of patients with
VAD presented with ischemic stroke.

James Demetrious, DC, DABCO
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Discussion

Asymptomatic dissections:

eThe percentage of asymptomatic CeAD may even be
underestimated, as there were cases in which clinicians
noted that the dissection was possibly unrelated to the
headache or neck pain at presentation.

e |t is possible that more patients with asymptomatic and
potentially chronic CeAD are diagnosed more commonly
with the increased use of CTA leading to a somewhat
older cohort.

James Demetrious, DC, DABCO

47

Discussion

Resolution:

e Most patients achieved favorable imaging outcomes,
with 89.1% having near-complete or complete resolution
of the initial stenosis or stability of imaging findings.

¢10 patients (8.1%) had recurrent dissection with a
median time to reimaging of 90 days, including 1in the
same artery and location.

James Demetrious, DC, DABCO
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Although the incidence of CD in CMT patients is probably low,
[?7?] and causality difficult to prove, [???] practitioners should
both strongly consider the possibility of CD [???] and inform
patients of the statistical association [?2?] between CD and
CMT, prior to performing manipulation of the cervical spine.

Stroke. 2014;45:3155-3174.

James Demetrious, DC, DABCO - PostGradDC.com

49

To DX the Developing CAD, We Must Consider...

Risk Factors
Symptoms
Signs

Extraordinarily difficult. CADs are rare. Most doctors will

never see this problem. Patients often do not provide
detailed histories despite our best efforts.

James Demetrious, DC, DABCO - PostGradDC.com
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Manual therapy does not result in
an increased risk of CAD

The World Health Organization
regards manual mobiization and/or
spinal manipulative treatment con-
ducted by chiropractors to be a
safe and effective treatment with
few, mild, transient AEs [47], such
as local soft tissue tenderness and
tiredness on the treatment day
[48-55].

Chaibi and Russell. ANNALS OF MEDICINE. 2019,
VOL. 51, NO. 2, 118-127.

James Demetrious, DC, DABCO - PostGradDC.com
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Most adverse events associated
with spinal manipulation are
benign and self-limiting.

The incidence of severe
complications following
chiropractic care and
manipulation is extremely low.

The best evidence suggests
that chiropractic care is a useful
therapy for subjects with neck
or low-back pain for which the
risks of serious adverse events
should be considered
negligible.

James Demetrious, DC, DABCO - PostGradDC.com

52

26



4/29/24

Bad Science - A Lack of Causality

James Demetrious, DC, DABCO - PostGradDC.com
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Bad Science - A Lack of Causality

James Demetrious, DC, DABCO - PostGradDC.com

54

27



4/29/24

Bad Science - A Lack of Causality

This study has demonstrated
that the literature infrequently
reports useful data toward
understanding the association
between cSMT, CADs and
stroke.

Improving the quality,
completeness, and consistency
of reporting adverse events may
improve our understanding of
this important relation.

James Demetrious, DC, DABCO - PostGradDC.com
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Bad Science - A Lack of Causality

In conclusion, spinal
manipulation, particularly when
performed on the upper spine,
has repeatedly been associated
with serious adverse events.

James Demetrious, DC, DABCO - PostGradDC.com
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Refuting Bad Science

The number of errors or omissions in the 2007 Ernst paper, reduce the validity of the study
and the reported conclusions.

The omissions of potential risk factors and the timeline between the adverse event and SMT
could be significant confounding factors.

Greater care is also needed to distinguish between chiropractors and other health
practitioners when reviewing the application of SMT and related adverse effects.

James Demetrious, DC, DABCO - PostGradDC.com
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Bad Science - A Lack of Causality

Although the incidence of CD in CMT patients is:
e probably low, [?77]
e and causality difficult to prove, [?77?]

practitioners should both strongly consider the possibility of CD [???] and inform patients of the
statistical association [??7?] between CD and CMT, prior to performing manipulation of the cervical
spine.

Stroke. 2014;45:3155-3174.

James Demetrious, DC, DABCO - PostGradDC.com
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Refuting Bad Science

Although several case reports and case series raise the
hypothesis of an association, we found no epidemiologic
studies that validate this hypothesis.

James Demetrious, DC, DABCO - PostGradDC.com
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OPEN 8 ACCESS Freely available online @ P LOS | ONE

The Quality of Reports on Cervical Arterial Dissection
following Cervical Spinal Manipulation

Shari Wynd'*, Michael Westaway®, Sunita Vohra®?, Greg Kawchul®
1 Texas Chirapractic Callege, Pasadena, Texas, United States of America, 2 Lifemark Health, University of Alberta, Cakgary, Alberta, Canada, 3 Department af Pediatrics,
Faculty of Medicine and Dentistry, University of Alberta, Edmantan, Alberta, Canada, 4 Camplementary and Ahernative Research and Educatian Pragram, Pediatric

Camplementary and Ahemative Medicine Research and Educatian Netwark, Alberta Innavates Health Salutians, Edmantan, Alberta, Canada, S Department af Physical
Therapy, University of Alberta, Edmantan, Alberta, Canada

“This study has demonstrated that the literature infrequently
reports useful data toward understanding the association between
c¢SMT, CADs and stroke.”

James Demetrious, DC, DABCO - PostGradDC.com
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Refuting Bad Science

A few case studies have reported serious AEs following cervical spinal manipulative
therapy (SMT), but whether there is a causal relationship between cervical SMT and CAD
has not been determined because of the methodological design, low level of evidence
and low prevalence [40,42,43].

e [40] Rubinstein SM. Adverse events following chiropractic care for subjects with neck or low-
back pain: do the benefits outweigh the risks? J Manipulative Physiol Ther. 2008;31:461-464.

e [41] Tuchin P. A replication of the study 'Adverse effects of spinal manipulation: a systematic
review'. Chiropr Man Ther. 2012;20:30.

e [42] Wynd S, Westaway M, Vohra S, et al. The quality of reports on cervical arterial dissection
following cervical spinal manipulation. PLoS One. 2013;8:e59170.

e [43] Chung CL, Cote P, Stern P, et al. The association between cervical spine manipulation and
carotid artery dissection: a systematic review of the literature. J Manipulative Physiol Ther.
2015;38:672-676.

Chaibi and Russell. ANNALS OF MEDICINE. 2019, VOL. 51, NO. 2, 118-127.

James Demetrious, DC, DABCO - PostGradDC.com
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Bad Science - A Lack of Causality

This study has demonstrated
that the literature infrequently
reports useful data toward
understanding the association
between cSMT, CADs and
stroke.

Improving the quality,
completeness, and consistency
of reporting adverse events may
improve our understanding of
this important relation.

James Demetrious, DC, DABCO - PostGradDC.com
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Bad Science - A Lack of Causality

Although there is no direct
evidence that chiropractic
mManipulation causes
cervical artery dissection,
clinical reports have found
that mechanical forces
may contribute to cervical
artery dissections.

James Demetrious, DC, DABCO - PostGradDC.com
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No Excess Risk of CAD

However, several extensive cohort studies and meta-analyses have
found no excess risk of CAD resulting in secondary ischaemic
stroke for chiropractic SMT compared to primary care follow-up
[39,44,68].

e [39] Cassidy ID, Boyle E, Cote P, et al. Risk of vertebrobasilar stroke and chiropractic

care: results of a population-based case-control and case-crossover study. Spine
(Phila, PA,1976). 2008;33:5176-S183.

e [44] Cassidy JD, Boyle E, Cote P, et al. Risk of carotid stroke after chiropractic care: a
population-based case-crossover study. J Stroke Cerebrovasc Dis. 2017; 26:842-850.

e [68] Church EW, Sieg EP, Zalatimo O, et al. Systematic review and meta-analysis of
chiropractic care and cervical artery dissection: no evidence for causation. Cureus.
2016;8:€498.

James Demetrious, DC, DABCO - PostGradDC.com
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Manual therapy does not result in an increased risk of CAD.

Cassidy et al. Risk of vertebrobasilar stroke and chiropractic care: results of a population-
based case-control and case-crossover study. Spine. 2008;33(4 Suppl):S176-83.

Church et al. Systematic review and meta-analysis of chiropractic care and cervical artery
dissection: no evidence for causation. Cureus. 2016;8(2):e498.

Cassidy et al. Risk of carotid stroke after chiropractic care: a

i gopulation-based case-
crossover study. J Stroke Cerebrovasc Dis. 2017;26(4):842-850.

James Demetrious, DC, DABCO - PostGradDC.com
65
The source population included all residents of Ontario (109,020,875 person-years
of observation over 9 years) covered by the publicly funded Ontario Health
Insurance Plan (OHIP).
Available utilization data included hospitalizations with diagnostic coding, and
practitioner (physician and chiropractic) utilization as documented by fee-for-
service billings accompanied by diagnostic coding.
James Demetrious, DC, DABCO - PostGradDC.com
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Conclusion.
e VBA stroke is a very rare event in the population.

e The increased risks of VBA stroke associated with chiropractic and PCP visits

is likely due to patients with headache and neck pain from VBA dissection
seeking care before their stroke.

e We found no evidence of excess risk of VBA stroke associated chiropractic
care compared to primary care.

James Demetrious, DC, DABCO - PostGradDC.com
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There is an association between vertebrobasilar artery stroke and chiropractic
visits in those under 45 years of age.

We found no evidence of excess risk of VBA stroke associated chiropractic care.

The increased risks of vertebrobasilar artery stroke associated with chiropractic
and physician visits is likely explained by patients with vertebrobasilar dissection-
related neck pain and headache consulting both chiropractors and primary care
physicians before their VBA stroke.

James Demetrious, DC, DABCO - PostGradDC.com
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In 2017, Cassidy et al. published the results of a large population-based, case-crossover
study in the Journal of Stroke and Cerebrovascular Diseases. The authors found no
excess of carotid artery stroke following chiropractic care and confirmed that
patiﬁnts sought care with early dissection related symptoms before developing
strokes.

James Demetrious, DC, DABCO - PostGradDC.com
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* Positive associations were found for both chiropractic and PCP visits
and subsequent stroke in patients less than 45 years of age.
* There was no significant difference between chiropractic and PCP
risk.
James Demetrious, DC, DABCO - PostGradDC.com
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In 2016, Church et al. reported, "There is no convincing evidence to support a causal
link between chiropractic manipulation and CAD." The authors reported an
unfounded belief in causation might have dire consequences.
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—)

confounder.
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In 2017, Cassidy et al. published the results of a large population-based, case-crossover
study in the Journal of Stroke and Cerebrovascular Diseases. The authors found no
excess of carotid artery stroke following chiropractic care and confirmed that
patients sought care with early dissection related symptoms before developing

strokes.
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Conclusion Among Medicare beneficiaries aged 65 and older
who received cervical spinal manipulation, the risk of cervical
artery dissection is no greater than that among control groups.
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CSM does not appear to be a significant risk factor for CeAD in
this population group.
James Demetrious, DC, DABCO - PostGradDC.com
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SMT is Safe

Thus, these studies support the evidence of spontaneous causality
or minimally suggest a very low risk for serious AEs following SMT
[41,73,74].

e [41] Tuchin P. A replication of the study 'Adverse effects of spinal
manipulation: a systematic review'. Chiropr Man Ther. 2012;20:30.

e [73] Gouveia LO, Castanho P, Ferreira JJ. Safety of chiro- practic interventions:
a systematic review. Spine (Phila, PA, 1976). 2009;34:E405-E413.

e [74] Whedon JM, Song Y, Mackenzie TA, et al. Risk of stroke after chiropractic
spinal manipulation in medi- care B beneficiaries aged 66 to 99 years with
neck pain.J Manipulative Physiol Ther. 2015;38:93-101.

There is no strong evidence in the literature that manual therapy
provokes CAD.
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The present and previous cases provide limited evidence that some carefully considered

chiropractic manual therapies can afford patients with VBI relief from concurrent neck pain
and possibly dizziness.

Given the paucity of research, cervical SMT cannot be recommended in such patients. These

findings do not apply to vertebral artery dissection, for which SMT is an absolute
contraindication.

Limitations

e First, as a single case, the demonstrated results are not generalizable.

James Demetrious, DC, DABCO - PostGradDC.com
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Chu et al. Am J Case Rep, 2022; 23: €937991.
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Chu et al. Am J Case Rep, 2022; 23: €937991.
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This case highlights a patient with neck pain and concurrent VBI, with confirmed VBI on imaging related to
vertebral artery stenosis that responded positively to thoracic SMT and soft tissue manipulation.

Four cases were reported in the literature in which chiropractors either avoided manual cervical SMT altogether or

modified it to reduce or avoid cervical rotation as a safety precaution when treating neck pain among patients with
VBI, yielding a positive outcome.

However, as there is insufficient evidence that cervical SMT is safe for patients with VBI, this therapy should be
avoided in these patients.

As illustrated in the present case and supported by recent research, thoracic SMT or soft tissue manipulation may
provide alternative means of alleviating neck pain in those with VBI.

Practiiotioners considering these treatments should do so in collaboration with medical specialists and on a case-by-
case basis.

James Demetrious, DC, DABCO - PostGradDC.com
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We found no significant association between exposure to chiropractic care and
the risk of VBA stroke.
We conclude that manipulation is an unlikely cause of VBA stroke.
James Demetrious, DC, DABCO - PostGradDC.com
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No Association with Traumatic Injury

Retrospective cohort studies have reported no
association with traumatic injury to the head or neck
after SMT for neuromusculoskeletal pain [69].

e [69] Whedon IM, Mackenzie TA, Phillips RB, et al. Risk of traumatic injury
associated with chiropractic spinal manipulation in Medicare Part B
beneficiaries aged 66 to 99 years. Spine. 2015;40:264-270.
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SMT Strains Do Not Exceed Failure Strains

Invasive studies have further disproven any misconception as to
whether VA strains during head movements, including SMT,
exceed failure strains [70,71].

e [70] Herzog W, Leonard TR, Symons B, et al. Vertebral artery strains during high-

speed, low amplitude cervical spinal manipulation. J Electromyogr Kinesiol.
2012,22:740-746.

e [71] Piper SL, Howarth SJ, Triano J, et al. Quantifying strain in the vertebral artery with
simultaneous motion analysis of the head and neck: a preliminary investigation. Clin
Biomech (Bristol, Avon). 2014,29:1099-1107.
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VA strains obtained during SMT are
significantly smaller than those obtained
during diagnostic and range of motion
testing, and are much smaller than
failure strains.

We conclude from this work that cervical
SMT performed by trained clinicians does
not appear to place undue strain on VA,
and thus does not seem to be a factor in
vertebro-basilar injuries.

James Demetrious, DC, DABCO - PostGradDC.com
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During cervical spine manipulations (using cervical spine extension
and rotation), arterial length changes remained below that slack
length, suggesting that VA elongated but were not stretched
during the manipulation.

James Demetrious, DC, DABCO - PostGradDC.com
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The present findings suggest that wall stress increases at the intimal side of the artery
wall surrounding the distal edge of the carotid bulb after head movements may be
important for the development of carotid dissection.

The lack of wall stress difference between the two groups indicates that the carotid
arteries of patients with carotid dissection have either distinct functional or anatomical
properties or endured unusually heavy wall stresses to initiate dissection.

James Demetrious, DC, DABCO - PostGradDC.com
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Because most events of sSICAD are connected with normal head movements, this
suggests that the carotid arteries of sICAD patients may have distinct functional or
anatomical properties important in the initiation of dissection.

Patients with sICAD have a higher prevalence of hereditary connective tissue disorders
such as Marfan syndrome, Ehlers-Danlos syndrome, osteogenesis imperfecta, and, in
particular, fiboro-muscular dysplasia.

James Demetrious, DC, DABCO - PostGradDC.com
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Trauma?
Approximately 40% of the CeAD patients reported any kind of recent head or neck
trauma in the month prior to symptom onset (4), as compared to 10% of the patients
with ischemic stroke attributable to a cause other than CeAD and 20% of the healthy
controls (4).
More than 90% of the trauma events recalled by the CeAD patients were trivial and so
mild that the individuals did not seek for medical care or advice.
As a causal relationship with the CeAD is either questionable or unclear, the
term mechanical trigger eventis preferred.
James Demetrious, DC, DABCO - PostGradDC.com
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There were no significant changes in blood flow or velocity in the
vertebral arteries of healthy young male adults after various head
positions and cervical spine manipulations.

James Demetrious, DC, DABCO - PostGradDC.com
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Our work is the first to show that cervical manipulation does not result in brain perfusion
changes compared with a neutral neck position or maximal neck rotation.
The changes observed were found to not be clinically meaningful and suggests that cervical
manipulation may not increase the risk of cerebrovascular events through a haemodynamic
mechanism.
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Hemodynamic measurements of the V3 region of the vertebral artery
do not show significant changes in the measured head positions or
following manipulation of the upper cervical spine in patients without

pre-existing risk factors.
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Craniocervical artery dissection (CAD) is a sudden tear in the
intimal layer with subsequent bleeding into the subintimal
space.

This causes progressijve vessel wall incursion into the lumen
and narrowing, which at times proceeds to occlusion.]

The site of dissection becomes thrombogenic because of
turbulent blood flow and exposure of thrombogenic factors
(Figure 1A).

Enlargement of the vessel wall can also lead to compression
on surrounding structures like cranial nerves.2

If the intramural hematoma grows into the adventitia, it can
lead to pseudoaneurysm formation (Figure 1B).

Rupture of a pseudoaneurysm can cause subarachnoid
hemorrhage (SAH) if the site of dissection extends to the
intracranial vasculature.

James Demetrious, DC, DABCO
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Chaibi et al. report that history taking is
the single most important factor for
detecting subtle symptoms of CAD.

Chaibi A, Russell BR. A risk-benefit assessment strategy to exclude cervical artery dissection in

spinal-therapy: a comprehensive review. Annals of Medicine. 2019; 51 (2)118-127.

James Demetrious, DC, DABCO - PostGradDC.com
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Difficult (IF Not Impossible DX)
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In a comprehensive review of the literature published in the Annals of Medicine, Chaibi
and Russell concluded, “Manual therapy does not result in an increased risk of CAD.”
Additionally, the authors state, “...there is no firm scientific basis for direct causality

between cervical spinal manipulative therapy and CAD.”
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Chaibi and Russell’'s CAD Assessment Tool

Other Risk Factors?:

e Age <45
e Prior incident

e Fluoroquinolone
antibiotics

e Arteriopathies

' 04

Chaibi A, Russell BR. Annals of Medicine. 2019; 51 (2)118-127.
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Factors Associated With CD:

e Major and minor cervical trauma
Arterial hypertension

Young

Current use of oral contraceptives

Migraine

Fibromuscular dysplasia

Ultrastructural connective tissue abnormalities
Vascular subtype of Ehlers-Danlos syndrome
Marfan syndrome

Turner syndrome

Williams syndrome

Familial cases

Hereditary hemochromatosis

Stroke. 2014;45:3155-3174.

Osteogenesis imperfecta type |
al-Antitrypsin deficiency
677T genotype MTHFR
Hyperhomocysteinemia
Cystic medial necrosis of intracranial vessels
Styloid process length
ICAM-1 E4690 K gene polymorphism
Autosomal-dominant polycystic kidney disease
Infections [INFECTION OR FQs??27]
Moyamoya disease

[FRECKLES..REALLY??7]

Vessel redundancies (coils, kinks, loops), especially if
bilateral

Fluoroquinolones NOT Identified
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CAD Risk Factors?

Open Neurol J. 2010; 4: 50-55. Cervical Artery Dissection: Emerging Risk Factors

e Primary disease of arterial wall (fibrodysplasia), Enlers Danlos-syndrome |V, Marfan’s syndrome,
vessel tortuosity, recent respiratory tract infection, migraine, hyperhomocysteinemia, major
head/neck trauma like chiropractic maneuver, coughing or hyperextension injury associated to
car.

Lancet Neurol. 2009 Jul;8(7):668-78. Cervical-artery dissections: predisposing factors,
diagnosis, and outcome.

e Trauma to the neck, infection, migraine, hyperhomocysteinaemia, underlying arteriopathy

Stroke. 2005 Jul;36(7):1575-80. A systematic review of the risk factors for cervical artery
dissection.

e Aortic root diameter >34 mm, trauma, homocysteine, and recent infection.

James Demetrious, DC, DABCO - PostGradDC.com
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A 21- year-old man with fever, cough
and purulent sputum was diagnosed
as lobar pneumonia (leukocytosis:
16.9/nL and positive chest X-ray) and
treated with levofloxacin for 3 days.

Chest X-ray. A: At first admission, prior to antibiotict
. B. After the treatment, at the second admission.

James Demetrious, DC, DABCO - PostGradDC.com

104

52



4/29/24

On the fourth day, pneumonia symptoms had
improved, including coughing, and he was
discharged.

In the same night, he woke up with a sudden
onset of intense right hemi-cranial and
retroorbital pain followed by visual disturbance
and left hemiplegia.

Brain CT revealed a right striatocapsular
ischemic stroke (Fig 2%

Four-vessel digital angiography showed an
irregular high-grade stenosis at the right
internal carotid artery HICA) starting about 2cm
distal to the carotid bulb extending until an
occlusion into the petrous bone.

The proximal segment of the right ICA had a
tapered flame-like appearance. There was an
accentuation of the filling of the external
carotid artery branches (Fig 3).

These findings supported the diagnosis of
arterial dissection.

James Demetrious, DC, DABCO - PostGradDC.com
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In conclusion, we call attention to the diagnosis of CAD as an important cause of ischemic
stroke in young patients and reinforce the possibility of recent infection as an
environmental trigger factor for spontaneous CAD.
Infection??? How about iatrogenic Fluoroquinolone caused CAD?
James Demetrious, DC, DABCO - PostGradDC.com
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Spontaneous cervical artery dissection (sCAD) is one of
the main causes of ischemic stroke in young adults.]

Local symptoms (LSs) are common in sCAD and often
predate ischemic events, yet little is known about their
frequency and prognosis.2-9

James Demetrious, DC, DABCO - PostGradDC.com
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Local Symptoms (LSs) were evident in 212 of the 259 sCAD patients (81.9%)
with:

e Head/neck pain being the most frequent (n=205, 79.2%),
e followed by Horner's syndrome (n=42, 16.2%),
e tinnitus (n=19, 7.3%), and
e lower cranial nerve palsy (n=13, 5.0%).
Multiple LSs were seen in 61 of 259 patients (23.6%).

Headache was the only LS that was present in all patients with multiple
LSs and head/ neck pain combined with Horner's syndrome was the most
common combination of symptoms (34 of 61, 55.7%).

James Demetrious, DC, DABCO - PostGradDC.com
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Conclusions

e CAD is a multi-factorial disease.
Many of the reviewed studies
contained 2 or more major
sources of bias commonly found
in case-control studies.

e Only one study (of homocysteine)
used healthy controls, a robust
sample size, and had a low risk of
biased results.
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Genetic or Inborn Predisposition/Disorders With a
Familial Association

e Connective Tissue Disease

e Gene-association Studies

e Gene Mutation/Sequencing Studies

e Homocysteine

e Migraine

e Vessel Abnormalities
Environmental Exposures

e [nfection

e Oral Contraceptive Use

e Fluoroquinolones - Demetrious
Trauma

e Trivial Trauma

James Demetrious, DC, DABCO - PostGradDC.com
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Factors Associated With CD:

Major and minor cervical trauma
Arterial hypertension

Young age

Current use of oral contraceptives
Migraine

Fibromuscular dysplasia

Ultrastructural connective tissue abnormalities

Vascular subtype of Ehlers-Danlos syndrome

Marfan syndrome
Turner syndrome
Williams syndrome
Familial cases

Hereditary hemochromatosis

Osteogenesis imperfecta type |
(ll—AﬁTmyDS\P dO:\C\OHC\/
677T genotype MTHFR
Hyperhomocysteinemia
Cystic medial necrosis of intracranial vessels
Styloid process length
ICAM-1 E4690 K gene polymorphism
Autosomal-dominant polycystic kidney disease
Infections [INFECTION OR FQs??7]
Moyamoya disease
[FRECKLES..REALLY??7]
Vessel redundancies (coils, kinks, loops), especially if bilateral

Fluoroquinolones NOT Listed

Stroke. 2014,45:3155-3174.
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CAD Risk Factors?

Open Neurol J. 2010; 4: 50-55. Cervical Artery Dissection: Emerging Risk Factors

e Primary disease of arterial wall (fibrodysplasia), Ehlers Danlos-syndrome IV, Marfan's syndrome,
vessel tortuosity, recent respiratory tract infection, migraine, hyperhnomocysteinemia, major
head/neck trauma like chiropractic maneuver, coughing or hyperextension injury associated to

car.

Lancet Neurol. 2009 Jul;8(7):668-78. Cervical-artery dissections: predisposing factors,

diagnosis, and outcome.

e Trauma to the neck, infection, migraine, hyperhomocysteinaemia, underlying arteriopathy

Stroke. 2005 Jul;36(7):1575-80. A systematic review of the risk factors for cervical artery

dissection.

e Aortic root diameter >34 mm, trauma, homocysteine, and recent infection.
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Journal of Athletic Training 2014:49(3):422-427
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Unidentified Etiology of Cervical Artery Dissection?...Fluoroquinolones

James Demetrious, DC, DABCO - PostGradDC.com
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Cipro (ciprofloxacin), Avelox (moxifloxacin), Levaquin
(Levofloxacin),Floxin (ofloxacin), Factive (gemifloxacin), Noroxin
(norfloxacin)
James Demetrious, DC, DABCO - PostGradDC.com
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“Of note, in December 2018, FDA issued several
“black box warnings” against FQ with the latest
safety announcement warning about an increased
risk of ruptures in the aorta blood vessel in certain
patients.”
124
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A Medical Intragenic Cause of CAD

Dr. Demetrious was the first person to ever
publish that medication can weaken the cervical
arteries and cause strokes. His hypothesis has
been confirmed by three independent
researchers.

PostGradDC.com - James Demetrious, DC, DABCO
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A Medical Intragenic Cause of CAD
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A Medical Intragenic Cause of CAD
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A Medical Intragenic Cause of CAD

Fluoroquinolone adverse effects

To our knowledge, it is the first case series
reporting visceral artery dissections
following a treatment by FQ.

All the previous studies establishing a link
between arterial dissection and FQ were

Although this class of antibiotics is effective
to treat many infectious diseases, their
prescription must be earmarked for weighed
medical indications and avoided in )
patients with a previous history of dissection
or underlying condition of arterial fragility.

In addition, the search for a fluoroquinolone
intake must be carried out precisely in the
event of the discovery of a medium-sized
arterial dissection.

James Demetrious, DC, DABCO - PostGradDC.com

related to aortic syndrome or carotid arteries.
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Casel

A 45-year-old man presented to the emergency department with
sudden-onset left posterior neck pain andleft hemiparesis.

His medical history included hypertension, dyslipidemia, and diabetes
mellitus, and he had taken levofioxacin orally for a sore throat and
cough for 8 days.

He had no history of connective tissue disease or head and neck trauma.

His vital signs were normal, except for high blood pressure (152/95
mmHag).

A neurological examination .revealed.nP/stagmus, left hemifacial )
hypoalgesia, left-sided deficit of cranial nerves VI, IX, and X and paralysis
of the left upper limb.

Maé;netic resonance imaging (MRI)/magnetic resonance angiography
(MRA) of the brain revealed left vertebral artery dissection and infarction
of the left me-dulla (Fig. 1, 2).

A diagnosis of Wallenberg syndrome associated with vertebral artery
dissection was made.

He received conservative theragy and was subsequently tranferred to a

r(]ecgabilitation hospital on day 30. He had a Modified Rankin Scale score
of 3.

James Demetrious, DC, DABCO
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National Institute of
Neurological Disorders
and Stroke

Wallenberg’s syndrome or Lateral Medullary Syndrome is a neurological condition caused by a stroke in the:

vertebral or
posterior inferior cerebellar artery of the brain stem.

Symptoms include:

difficulties with swallowing,

hoarseness, dizziness,

nausea and vomiting,

rapid involuntary movements of the eyes (nystagmus),
and problems with balance and gait coordination.

Some individuals will experience a lack of pain and temperature sensation on only one side of the face, or a
pattern of symptoms on opposite sides of the body — such as paralysis or numbness in the right side of the face,
with weak or numb limios on the left side.

Uncontrollable hiccups may also occur, and some individuals will lose their sense of taste on one side of the
tongue, while preserving taste sensations on the other side.

Some pe(()jple with Wallenberg's semdrome report that the world seems to be tilted in an unsettling way, which
makes it difficult to keep their balance when they walk.

James Demetrious, DC, DABCO
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Case 2

A 66-year-old man was transferred to the hospital for the
treatment of pancreatitis with pancreatic abscess.

He developed pneumonia and was initially treated with
intravenous levofloxacin on postoperative day 9.

He developed sudden-onset left occipital pain on
postoperative day 13.

MRI/MRA performed on postoperative day 17 revealed left
vertebral artery dissection (Fig. 3).

His vital signs were normal, with no neurologic
abnormalities, and

MRI showed no complications of ischemic stroke.

The administration of levofloxacin was continued until
postoperative day 30. The patient was discharged on
postoperative day 35 with no neurological complications.

James Demetrious, DC, DABCO
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There are several possible mechanisms through which quinolones may cause arterial dissection:

e Quinolones have properties, such as chelation of several metal ions (e.g., calcium, magnesium, and
aluminum), which are essential for type 1 collagen synthesis (1),

e The decreased expression and activity of lysyl oxidase, and the increased expression and activity of
matrix metalloproteinases (1, 5).

e Type 1collagen is a major component of the vessel wall (6), and a decrease of type 1 collagen may lead to vessel
wall vulnerability.

e The lysyl oxidases are extracellular copper enzymes that initiate the crosslinking of collagens and elastin.
e These crosslinks provide the tensile strength and elastic properties of vascular walls.

e Some reports indicated that decreased expression of lysyl oxidase can be associated with vulnerability of arteries
(7), which can result in aortic dissection and aneurysm (8).

e Matrix metalloproteinases are a family of proteolytic enzymes that degrade several components of the
extracellular matrix and which mediate vascular remodeling, which may cause vascular dissection. In
fact, increase serum levels of matrix metalloproteinase-9 have been reported to be associated with
vertebral artery dissection (9).

James Demetrious, DC, DABCO
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Quinolone is an overused antimicrobial drug.

If quinolones can cause vertebral artery dissection, efforts to revisit the
appropriate use of quinolones may reduce the incidence of vertebral

artery dissection.

The FDA recommends that quinolones not be used by individuals who
are at risk for aortic dissection or aortic aneurysm (13).

Similarly, since vertebral artery dissection can cause serious ischemic
stroke, physicians should reconsider the need for quinolones in patients
who have additional risk factors for vertebral artery dissection.

James Demetrious, DC, DABCO
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“It was understood that the patient had presented to
an external facility with complaints of fever and fati-

gue approximately 1 month earlier, and had received

therapy after being diagnosed with COVID-19.”

James Demetrious, DC, DABCO
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Duration of FQ use and the incidence of AAD As depicted in Table 1, susceptible period analysis further
revealed that current FQ use within 60 days was associated with the highest risk of AAD.
Lee et al. observed that there was an increased risk of AAD with prolonged FQ use for 3- to 14-day exposure.
More specifcally, FQ use within 60 days was associated with the highest risk of AAD.
Howard et al. found a higher risk of AAD was associated with FQ exposure for longer than 14 days.
What is more, Pasternak et al. observed that there was no increased risk of AAD with FQ exposure for more
than 60 days.
However, recent results indicated that FQ were associated with increased 90-day incidence of AAA, iliac
artery aneurysm, and other AAA.

James Demetrious, DC, DABCO - PostGradDC.com
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Duration of FQ Use

Current FQ use within 60 days was associated
with the highest risk of AAD.

Increased risk of AAD with prolonged FQ use.

Higher risk of AAD was associated with FQ
exposure for longer than 14 days.

However, recent results indicated that FQ were
associated with increased 90-day incidence of:

e AAA (HR=1.31;95% CI 1.25-1.37),
e iliac artery aneurysm (HR =1.60; 95% CI 1.33-1.91),
e and other AAA (HR=1.58; 95% CI 1.39-1.79) [41].

Of note, the investigator suggested that FQ
should be used with caution in adults, not just in
high-risk individuals [41].

James Demetrious, DC, DABCO
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CAD is the Result of Pre-Existing Arteriopathy

In conclusion, a subset of
patients with spontaneous
CAD showed signs of a
generalized transient
inflammatory arteriopathy
in PET-CT and contrast
enhanced hrMRI.

This subset of patients may
be more prone to multiple
dissections.
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CAD is the Result of Pre-Existing Arteriopathy

To establish the etiology of a
cervical artery dissection is
important in view of possible
legal implications and to exclude
hereditary disorders, since
cervical artery dissection has
been linked to

several arteriopathies.

The underlying arteriopathy in
the presented case was an
idiopathic cystic medial
degeneration.

This report emphasizes the role
of the pathologist in defining the
underlying arteriopathy in
carotid artery dissection.
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Chaibi and Russell’'s CAD Assessment Tool

Other Symptoms?:
e Severity/location
e Cranial Nerves
e CNS
e Bladder/Bowel

e Gait
0

Chaibi A, Russell BR. Annals of Medicine. 2019; 51 (2)118-127.
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Asymptomatic CAD Presentations are Rare

James Demetrious, DC, DABCO - PostGradDC.com

147

CAD...An Extremely Difficult DDX

James Demetrious, DC, DABCO
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Sudden onset of Headache/Neck/Face Pain that’s Different than the Patient has Experienced Before?

James Demetrious, DC, DABCO - PostGradDC.com
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Questions

What percentage of CAD patients present to chiropractic
without head/neck pain, signs or symptoms of neurologic
deficits or connective tissue disorders?

What risk factors or symptoms should we list on our
intake forms that may provide insight into CAD?

Are connective tissue disorder patients absolute
contraindications to HVLA-SM of the cervical spine?

James Demetrious, DC, DABCO - PostGradDC.com
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Opinions Related to Asymptomatic CADs
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Opinions Related to Asymptomatic CADs
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Asymptomatic CAD Presentations are Rare

Also, in 20% of cases of VADS [Review of the Lee paper "Three patients were
asymptomatic (6%), and neuroimaging was performed for unrelated reasons.”] of their
cohort the individual does not have neck pain or headache and in a very small

percentage of patients vertebral artery dissection can occur in a person who has no
symptoms of any kind [48].

e [48] Lee VH, Brown RD, Mandrekar IJN, Mokri B: Incidence and outcome of cervical artery
dissection: a population-based study. Neurology. 2006, 67 (10): 1809-12.

James Demetrious, DC, DABCO - PostGradDC.com
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Asymptomatic CAD Presentations are Rare
Herein, we report a very unique case of isolated,
spontaneous, and asymptomatic common carotid artery
dissection.
James Demetrious, DC, DABCO - PostGradDC.com
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CAD...An Extremely Difficult DDX

Clinical manifestations of the 123 patients:

¢15.5% were asymptomatic from a neurological standpoint or
presented with nonspecific symptoms considered to likely not
be related to the CeAD.

James Demetrious, DC, DABCO
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Chaibi and Russell’'s CAD Assessment Tool

Exams:
2 2 e Neuro exam

e Connective tissue /
Joint Hypermobility
Syndrome exam

e Other Tests?:
+Provecativetests

Evidence?

e L acking

Chaibi A, Russell BR. Annals of Medicine. 2019; 51 (2)118-127.

James Demetrious, DC, DABCO - PostGradDC.com

CAD Examination
Physical Exam:
e Look for signs of trauma to neck (ecchymosis, bruising, crepitus) and listen for carotid bruits indicating a disruption in the blood flow of a
vessel.
e Look for a partial's Horner syndrome, evaluate for constriction of the pupils (miosis) and ipsilateral drooping of the eyelid (ptosis).
e Palpation of the neck, around the bilateral temporal regions or in the occiput region might elicit pain in some patients presenting with CAD.
e Patients can also present with tongue weakness and dysgeusia resulting from ischemia of the hypoglossal nerve, which is the most
common cranial nerve affected.
e In some cases, patients will present with symptoms of brain ischemia that can include dysphagia, dysarthria, and hemiplegia
e Patients can also experience signs of optic nerve ischemia which can lead to amaurosis fugax and other visual disturbances when a
dissection occurs near the carotid siphon.
o Weakness and paresthesias.
e Head, facial and neck pain were seen in up 74% of patients with symptomatic cervical artery dissection.
http://www.emdocs.net/cervical-artery-dissection-the-elusive-diagnosis/
James Demetrious, DC, DABCO - PostGradDC.com
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VBI Tests?

VBI tests are not able to predict
major adverse events and seem not
to have any added value to the
patient interview with regard to
detecting VBI or another vascular
pathology.

Furthermore, a negative VBI test
can be wrongly interpreted as ‘safe
to manipulate’.

Therefore, the use of VBI tests
cannot be recommended and
should be abandoned.

James Demetrious, DC, DABCO - PostGradDC.com
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CAD...An Extremely Difficult DDX
The three-component bedside HINTS (Head-Impulse, Nystagmus, and Test of Skew) can
accurately identify central causes (mostly ischemic stroke) in AVS patients [19].
In the hands of a trained oto-neurologist, HINTS was associated with a 100% sensitivity and 96%
specificity for detecting a stroke [19].
Importantly, the presence of one out of these three signs was sufficient to suspect a central
cause.
James Demetrious, DC, DABCO
160

80



4/29/24

CAD...An Extremely Difficult DDX

James Demetrious, DC, DABCO

161

CAD...An Extremely Difficult DDX

James Demetrious, DC, DABCO

162

81



4/29/24

CAD...An Extremely Difficult DDX

HI-
e During the head impulse test (HI), the patient sits opposite the examiner and fixes their gaze on the
examiner’'s nose.

e The examiner then moves the head in one direction, followed by a move to the center and another
move in the opposite direction. The head turn should be rapid from an eccentric (lateral) position back
to the center (midline) with an excursion angle of 10°.

e The examiner looks for any quick eye movement sign, a so-called corrective saccade.

e The absence of saccadic corrections points towards a central cause, whereas, on the contrary, the
presence of saccades is suggestive of a peripheral cause.

James Demetrious, DC, DABCO

163

CAD...An Extremely Difficult DDX

N -
e For testing nystagmus (N), the patient is asked to look to the left, right, and center
position.

e The direction-changing nystagmus or vertical nystagmus is suggestive of central
causes of vertigo, whereas, on the contrary, single directional horizontal
nystagmus is suggestive of a peripheral cause.

James Demetrious, DC, DABCO
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CAD...An Extremely Difficult DDX

TS -

e In the test of skew (TS), the eyes of the patient are fixed on a distant target. The eyes of the
patient are covered and uncovered in a slow alternating manner.

e A vertical skew deviation is seen in central causes of vertigo, whereas the absence of any
skew deviation suggests a peripheral cause.

James Demetrious, DC, DABCO
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CAD...An Extremely Difficult DDX

Conclusion: Using the STANDING algorithm, non-sub-specialists achieved
good reliability and high accuracy in excluding stroke and other threatening
causes of vertigo/unsteadiness.

James Demetrious, DC, DABCO
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The STANDING algorithm (i.e., a four-step
algorithm including

e 1) the discrimination between

SponTAneous and positional nystagmus,

e (2) the evaluation of the Nystagmus
Direction,

e (3) the head Impulse test, and

® (4) the evaluation of equilibrium

(staNdinG))

was designed to be more inclusive to include
the diagnosis of benign paroxysmal
positional vertigo (BPPV) as well.

James Demetrious, DC, DABCO
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CAD...An Extremely Difficult DDX

Missed or delayed diagnosis of posterior circulation stroke
is an important and, unfortunately, a cornmon problem.

For the bedside clinical assessment of acutely dizzy

patients meeting the diagnostic criteria of an acute
vestibular syndrome, looking for subtle oculomotor signs
is key to increasing diagnostic accuracy.

Both the HINTS(+) exam and the STANDING algorithm are

very good exclusion tests in the hands of trained
emergency physicians, non-sub-specialists, and neuro-
otology/ neuro-ophthalmology subspecialists [15].

Thus, in the right circumstances, both HINTS and the
STANDING algorithm can distinguish peripheral from
central diagnoses, limiting the use of further diagnostic
testing to cases where bedside testing points to a central

(or equivocal) cause of AVS.

James Demetrious, DC, DABCO
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CAD...An Extremely Difficult DDX

Importantly, both HINTS(+) [15] and STANDING
outperformed early (i.e., within the first 24-48 h) MRI-DWI,

which has a sensitivity of 81.1 and a specificity of 99.9 based
on a systematic review.

James Demetrious, DC, DABCO
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GRACE-3 - Acute Dizziness and Vertigo

This 3rd Guideline for Reasonable and Appropriate
Care in the Emergency Department (GRACE-3) from

the Society for Academic Emergency Medicine is on
the topic adult patients with acute dizziness and

vertigo in the emergency department (ED).

James Demetrious, DC, DABCO
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Interestingly, many patients with CAD have isolated mild connective tissue
abnormalities, such as:

e joint hypermobility,
e easy bruising,
e and poor wound healing,

suggesting that CAD may be another expression of a yet undefined connective tissue
disorder. 9

e Giossi A Ritelli M, Costa P, et al. Connective tissue anomalies in patients with spontaneous cervical artery dissection. Neurology.
2014;83(22):2032-2037.
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Connective Tissue / Joint Hypermobility Syndrome Examination
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Connective Tissue / Joint Hypermobility Syndrome Examination

However, mild clinical signs of a connective tissue weakness, including slight joint
hypermobility, thin and translucent skin, or easy bruising, are common and associated
with CeAD (25, 26).

e 25 Grond-Ginsbach C, Debette S. The association of connective tissue disorders with cervical artery
dissections. Curr Mol Med. (2009) 9:210-4. doi: 10.2174/156652409787581547

e 26.Giossi A, Ritelli M, Costa P, Morotti A, Poli L, Del Zotto E, et al. Connective tissue anomalies in patients with
spontaneous cervical artery dissection. Neurology. (2014) 83:2032-7. doi: 10.1212/WNL.0000000000001030
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Connective Tissue / Joint Hypermobility Syndrome Examination

Approximately 40% of the CeAD patients reported any kind of recent head or neck
trauma in the month prior to symptom onset (4), as compared to 10% of the patients
with ischemic stroke attributable to a cause other than CeAD and 20% of the healthy
controls (4).

More than 90% of the trauma events recalled by the CeAD patients were trivial and so
mild that the individuals did not seek for medical care or advice.

As a causal relationship with the CeAD is either questionable or unclear, the
term mechanical trigger eventis preferred.

James Demetrious, DC, DABCO - PostGradDC.com
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Connective Tissue / Joint Hypermobility Syndrome Examination
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The Beighton Score

The evidence presented here brings into question the validity of the BS as a direct and
indirect indicator of GJH and disputes its continued use as a diagnostic tool.

The BS should be used as intended, i.e. as an initial screening method, after which other
notable joints, for example, the shoulder, hips, ankles, and remaining digits, could be
examined until the clinician is satisfied that no evidence of systemic JH conclusively

exists, nor any associated syndromic features, before excluding Heritable Connective
Tissue Disorders (HCTD) as a diagnosis.

James Demetrious, DC, DABCO - PostGradDC.com
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The Beighton Score

The Beighton score is a highly reliable clinical tool that shows
substantial to excellent inter- and intrarater reliability when used
by raters of variable backgrounds and experience levels.

James Demetrious, DC, DABCO - PostGradDC.com
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Connective Tissue / Joint Hypermobility Syndrome Examination
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Connective Tissue / Joint Hypermobility Syndrome Examination
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Connective Tissue / Joint Hypermobility Syndrome Examination
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Connective Tissue / Joint Hypermobility Syndrome Examination
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Instructive Cases
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A 42-year-old female patient complained of
leftsided neck pain and shoulder pain at a
chiropractic college community outreach clinic.

The patient had not seen a chiropractor for 8
years according to records; however, she
reported that she would regularly self manipulate
or “crack” her neck to reduce neck pain.

She reported that she had performed this self-
manipulation of her neck several times a day for
the past several years. She was not a chiropractor
and had no training in manipulative therapy.

When she arrived at the clinic, she appeared tired
and distressed.

She stated that she had burning, sharp pain and

requested that her neck and shoulder be
adjusted.

James Demetrious, DC, DABCO - PostGradDC.com
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She reported a persistent headache that started 12 days prior
while driving her vehicle.

The pain was in her lower neck and shoulder and ascended to
the temporal region on her left side.

She described her headache as a stabbing pain, worse than she
had ever experienced before, that moved throughout her head
and occurred for approximately 5to 10 minutes at a time.

The pain was intense and burning, rating a 10/10 on a numerical
rating scale.

This pain was followed by episodes of nausea and vomiting. She
stated that she would have these headaches for 3 hours per day
and, for most of the time, she would be on her hands and knees
in a dark corner of a room.

She denied any tobacco or oral contraceptive use and noted
drinking socially.

Throughout the visit, she repeatedly requested that she wanted
to have her neck manipulated. The supervising chiropractor
stated that he would not perform a chiropractic manipulation
due to the seriousness of her suspected condition.

He quickly referred her out to an emergency department for
consult and advised her not to self-manipulate her neck.

James Demetrious, DC, DABCO - PostGradDC.com
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Limitations

There are several important limitations to this case report.
Although the present report represents the first to describe
a case of VAD for a patient who habitually practiced self-
manipulation before the onset of symptoms, a sample of 1
cannot “prove” that a relationshi&a exists between self-
manipulation of the neck and VAD.

It merely suggests a chronological association and need for
future studies to determine causality. Second, as this is a
retrospective study, it was not possible to determine the
exact interval of time between the last cervical self-
manipulation and the onset of symptoms.

All that is known, as stated earlier, is that the patient
reportedly self-manipulated her neck several times a day.

This raises the question of whether or not the patient was
undergoing a VAD and had resultant head and neck pain for
which she tried to self manipulate, leading to further
complication of the condition.

This also raises another question of whether her crude

attempts at replicating a chiropractic adjustment were the
cause of the VAD in the first place.

James Demetrious, DC, DABCO - PostGradDC.com
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Conclusion

It is critical for doctors of chiropractic to
exercise proper clinical evaluation and
treatment when addressing their patients,
specifically when dealing with suspected VAD.

This case report should serve as a reminder
that recognizing “red flags” is critical to a
proper diagnosis.

By taking a proper history, realizing the
warning signs, and performing the right action
plan (ie, immediate referral to an emergency
department), the chiropractic doctor and
intern contributed to the preservation of this
patient's life.

James Demetrious, DC, DABCO - PostGradDC.com
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“Based on the history of sudden
onset of severe upper cervical
pain and headache with visual
disturbance and ocular
numbness, the DC was
concerned about the possibility
of early VAD. Urgent MR
angiography (MRA) of the neck
and head, along with MRI of the
head, was ordered. No cervical
spine examination or
manipulation was performed...”

Futch D, et al. BMJ Case Rep 2015. doi:10.1136/bcr-2015-
212568.
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This case exemplifies a symptom picture of a
potential vascular deficiency problem to the
brain.

Presentation of the classic symptom picture of
pain, dizziness, headache, visual and hearing
disturbances, sensory disturbances, loss of
balance, and nausea requires immediate
appropriate actions such as withholding
manipulative procedures of the neck,
advanced imaging (MR and CT), neurological
consultation, and pharmaceutical support.

Recognition and rapid response by the
chiropractic physician provided the optimum
outcome for this particular patient.

James Demetrious, DC, DABCO - PostGradDC.com
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A 34-year old white woman reported to a
chiropractic clinic with a constant burning pain at
the right side of her neck and shoulder with a
limited ability to turn her head from side to side,
periods of blurred vision, and muffled hearing.

Dizziness, visual and auditory disturbances, and
balance difficulty abated within 1 hour of onset and
were not present at the time of evaluation.

A pain drawing indicated burning pain in the
suboccipital area, neck, and upper shoulder on the

right and a pins and needles sensation on the dorsal
surface of both forearms.

Turning her head from side-to-side aggravated the
pain, and the application of heat brought temporary
relief.

The Neck Disability Index score of 44 placed the
patient’s pain in the most severe category.

James Demetrious, DC, DABCO - PostGradDC.com
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While this particular patient had a spontaneous
vertebral artery dissection, not all cases with a
similar signs or symptoms will result in similar
diagnhoses, and some positive cases may exhibit
asymptomatic presentations.

Nevertheless, when patients present with symptoms
that are suggestive of a possible cerebral vascular
event, caution in providing manipulative care seems
advisable until the vascular disruption has been
ruled out through proper examination procedures.

This procedure may be construed as an error on the
side of excessive caution or defensive medicine that
requires unnecessary costly additional procedures
and patient anxiety, but in the opinions of the
authors, the potential for significant adverse results
justifies these actions.

James Demetrious, DC, DABCO - PostGradDC.com
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A 45-year-old otherwise healthy female presented
for evaluation and treatment of neck pain and
headache.

Within minutes, non-specific musculoskeletal
symptoms progressed to neurological deficits,
including limb ataxia and cognitive disturbances.

Suspicion was raised for cerebrovascular ischemia
and emergent referral was initiated.

James Demetrious, DC, DABCO - PostGradDC.com
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A 45-year-old white female, well-nourished and employed as a school administrator, presented to
a chiropractic clinic complaining of upper back/neck pain and stiffness as well as headache and
pain in the posterior portion of the right arm down to the elbow of 3 days duration.

Her level of discomfort progressed in severity in the 24 hours prior to presentation, which is what
prompted her appointment. Because this was a new complaint, an updated history and
examination were performed.

No history of trauma was disclosed.

Physical examination revealed painful and limited active range of motion in the cervical region.
Palpation was provocative for tenderness.

Journal of Chiropractic Medicine (2014) 13, 90-95.
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After the initial examination, a working diagnosis of myofascial pain syndrome was established.

Therapeutic ultrasound (Chattanooga Medical Supply, TN) was applied (4 minutes, 1 W/cm2 at 1
MHz) in the seated position over the suboccipital and posterior cervical musculature.

While still in the seated position, soft tissue treatment was performed by a licensed massage
therapist on the suboccipital and posterior cervical musculature.

The patient was shown to a treatment room and was supine when the clinician entered and asked
how she felt.

Ehedpatgwent responded that her neck pain was much better, but she was more aware of her
eadache.

Journal of Chiropractic Medicine (2014) 13, 90-95.
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The patient was assisted to the seated posture, became dizzy, reported visual and cognitive
disturbances, and had difficulty speaking.

She proceeded to lose control of her right leg, which spontaneously assumed a flexion
contracture.

The clinician suspected a vascular etiology at this time and SMT was not performed.

Paramedics were immediately summoned and the patient was transported to a local
hospital with a working diagnosis of acute cerebrovascular ischemia.

Journal of Chiropractic Medicine (2014) 13, 90-95.
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Journal of Chiropractic Medicine (2014) 13, 90-95.
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Journal of Chiropractic Medicine (2014) 13, 90-95.
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Journal of Chiropractic Medicine (2014) 13, 90-95.
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Diligence to Identify a Developing CAD...
Patients may present to physicians with developing CADs.
While rare and difficult to diagnose the developing CAD, it is vitally
important to exert clinical diligence.
The result of an undiagnosed CAD and resultant stroke can be
catastrophic:
e Death
e Infarcts
e Paralysis
e Locked-in Syndrome
James Demetrious, DC, DABCO - PostGradDC.com
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If Possible...Let’s Study Harder to Protect Our Patients...
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Detecting the
Burgeoning CAD:

eDetailed History
eDue Diligence

eEmphasis on
Importance to
Reporting S/S

eRe-Evaluations
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Lessons...The Process of Informed Consent

Frankly convey:

e ~9 young people of
100,000 may have
CADs due to complex
pre-existing risk
factors.

e ~25% may have a
stroke

e These spontaneous
events are
unpredictable and
occur with or without
identifiable cause.
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Thank you!

PostGradDC.com
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