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Grand Rounds:
Neurologic Deficits Due to VAD
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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. He 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.

●NCMIC does not set practice 
standards.

●We offer this only to educate and 
inform.
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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.

Earn NCMIC Premium Discounts
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●Pearls/Pitfalls:

● 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.

CAD…An Extremely Difficult DDX

https://www.emdocs.net/cervical-artery-dissection-the-elusive-diagnosis/
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Asymptomatic CAD Presentations are Rare
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An Unpredictable and Spontaneous Event…
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• Listen to how he describes 
the onset, symptoms and 
neurologic compromise due 
to this acute CAD.
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●Spontaneous cervical artery dissection (sCAD) is one of 
the main causes of ischemic stroke in young adults.1 

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

11

James Demetrious, DC, DABCO - PostGradDC.com 12

●Local Symptoms (LSs) were evident in 212 of the 259 sCAD patients (81.9%) 
with:

● Head/neck pain being the most frequent (n=205, 79.2%), 

● followed by Horner’s syndrome (n=42, 16.2%), 

● tinnitus (n=19, 7.3%), and 

● 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%). 
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Asymptomatic CAD Presentations are Rare

16

● Three patients were asymptomatic (6%), and neuroimaging was performed for unrelated 
reasons. 

● Three patients (6%) had known disorders of connective tissue and an additional three 
patients had a family history of connective tissue disorder in first-degree relatives. 

From the Departments of Neurology (V.H.L., R.D.B., B.M.), and Biostatistics (J.N.M.), Mayo Clinic College of Medicine, Rochester, MN. 
Dr. Lee is currently with the Department of Neurology, Rush University Medical Center, Chicago, IL.
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Asymptomatic CAD Presentations are Rare
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Asymptomatic CAD Presentations are Rare
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●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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Epidemiology of sCeAD

● Clinical manifestations of the 123 patients:
● Most patients presented with headache

(49.6%) and neck pain (29.3%). 
● Ischemic stroke occurred at presentation in 

45 patients (36.6%), with infarction 
confirmed on imaging in 44, and 
diagnosed based on clinical findings alone 
in 1. 

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

19
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●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. 

CAD…An Extremely Difficult DDX
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Clinical manifestations

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

● vertigo, 

● ataxia, 

● diplopia, 

● disturbance of speech, 

● and bilateral hemianopia [37,38]. 

21
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● 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]. 

22

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:

● vertigo, 

● dizziness, 

● diplopia, 

● ataxia, 

● dysarthria, 

● nausea, 

● nystagmus, 

● drop attacks, 

● loss of consciousness, 

● motor symptoms, 

● sensory symptoms such as numbness, 

● and an increased risk of experiencing strokes or transient 
ischemic attacks [6,16,30,32,39]. 

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

23
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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. 
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CAD…An Extremely Difficult DDX
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CAD…An Extremely Difficult DDX
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● HI-

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

● 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°. 

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

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

Contraindicated
in developing CADs or 
patients at risk for 
thromboembolism?

27
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CAD…An Extremely Difficult DDX

● N -

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

● 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.

28
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CAD…An Extremely Difficult DDX

● TS -

● 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. 

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

29
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CAD…An Extremely Difficult DDX

?
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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.

31

James Demetrious, DC, DABCO 32

CAD…An Extremely Difficult DDX

● The STANDING algorithm (i.e., a four-step 
algorithm including 

● 1) the discrimination between 
SponTAneous and positional nystagmus, 

● (2) the evaluation of the Nystagmus 
Direction, 

● (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. 

32



5/7/24

17

James Demetrious, DC, DABCO 33

CAD…An Extremely Difficult DDX
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CAD…An Extremely Difficult DDX

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

35
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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).
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• 60-year-old patient seeks care for lower back pain:
• HX and risk factors:

• Hypertensive

• Symptoms:

• Transient dizziness, following massage therapy earlier during 
the day. Recurrence following lumbar spine SMT. NO cervical 
spine SMT performed.

• PE:

• A&O x 3, BP: 140/90, 74BPM Afebrile

• - CN

• + Romberg with drift on walking

• +Dix-Hallpike

• - Otoscope

• - Ortho, remaining - neuro

Consider 
everything!
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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 
related to aortic syndrome or carotid arteries. 

● 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.

A Medical Intragenic Cause of CAD

38

https://www.sciencedirect.com/topics/medicine-and-dentistry/carotid-artery
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Case 1

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

● His medical history included hypertension, dyslipidemia, and diabetes 
mellitus, and he had taken levofloxacin 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 

mmHg). 
● A neurological examination revealed nystagmus, left hemifacial 

hypoalgesia, left-sided deficit of cranial nerves VII, IX, and X and paralysis 
of the left upper limb.

● Magnetic 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 therapy and was subsequently tranferred to a 
rehabilitation hospital on day 30. He had a Modified Rankin Scale score 
of 3. 

39
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● 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 limbs 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 people with Wallenberg’s syndrome report that the world seems to be tilted in an unsettling way, which 
makes it difficult to keep their balance when they walk.

●

40
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Sudden onset of Headache/Neck/Face Pain that’s Different than the Patient has Experienced Before?

42James Demetrious, DC, DABCO - PostGradDC.com
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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 

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

43
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Chu et al. Am J Case Rep, 2022; 23: e937991.
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Chu et al. Am J Case Rep, 2022; 23: e937991.
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To DX the Developing CAD, We Must Consider…
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●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.
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Questions?
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●Which neurologic deficits are truly Red Flags?

●How to differentiate migraine from CAD?

●Is it possible to diagnose an asymptomatic CAD?

47
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Protecting patients.

Protecting your family, 
practice, and 
profession.

Professional 
development.
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Advanced Certification
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The PostGradDC Certifications
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● We are building a series of PostGradDC Certifications

● Our coursework is approved by the American College of 
Chiropractic Orthopedists, and the International Academy 
of Neuromusculoskeletal Medicine and PACE.

● Each certification will entail 10 CE hours of designated 
coursework.

● 7 CE Hours of Recorded ONLINE coursework;

● 3 CE Hours of LIVE Grand Rounds Webinars.

The PostGradDC Certifications
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Upcoming Grand Rounds Schedule

50

Upcoming Rounds

●June 4, 2024 – Medically Caused CAD: 
Fluoroquinolones 

●Additional live qualifying CAD classes will be 
available at the end of the year.

The First Tuesday of the Month at 8PM EST

James Demetrious, DC, DABCO - PostGradDC.com
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PostGradDC.com
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Thank you!
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Credit and Certification
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●You must complete the Class Survey to receive your Certificate of 
Completion and license renewal credit (for those doctors practicing 
in PACE approved states).

●Go to PostGradDC.com, log onto your account, go to My 
Account and click on the class. 

●Complete the survey. Your Certificate of Completion will be 
generated and accessible in a PDF format.

●To achieve PostGradDC CAD Certification, complete the requisite 
classes listed on our Certification page and submit your form for 
processing.
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