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INTRODUCTION 

In 2014, Mattox et al. published the case report Recognition of Spontaneous Vertebral 
Artery Dissection Preempting Spinal Manipulative Therapy: A Patient Presenting With 
Neck Pain and Headache for Chiropractic Care.1 Although this case report was published 
ten years ago, it is still referenced today as an example of chiropractic clinical competency. 
A critical analysis of this case report yields insights into the history, examination, 
differential diagnosis, and advanced imaging required to diagnose vertebral artery dissection 
(VAD). 

This study is historically important as it was one of the first case reports of VAD published 
by the chiropractic profession. Other important early case reports of this nature were Kier 
(2006),2 Liebich (2014),3 Tarola (2015),4 and Futch (2015).5 

VAD and stroke were discussed in the literature as early as 1947.6–17 Notably, this topic has 
been discussed by chiropractic researchers: Haldeman (1999),18 Haldeman (2002),12,19 
Tuchin (2013),20 and Brown (2024).21 The IFOMPT (International Federation of Orthopedic 
Manal Physical Therapists) Cervical Framework Document, a resource for examination of 
the cervical region for potential vascular pathology, was first published in 2012.22 Chaibi 
and Russell published a risk assessment strategy to exclude VAD in 2019.23   
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DISCUSSION 

The Case 

Upon subjective examination, the 45-year-old female patient presented with “…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”. 

Unilateral neck pain and headache are one of the most common symptoms of VAD. 
Episodic stress/tension headaches and migraines will normally improve after 72 hours or 
less, whereas this patient’s headache was progressing after 72 hours.24,25 Cervical spine 
radicular symptoms can also be a symptom of VAD as vessel wall hematoma in the V2 
segment can compress the cervical spine nerve roots.26 Radicular symptoms can also be 
caused by cervical spine disc herniation and cervical spine nerve root compression.27 

The subjective examination indicated the patient had no history of trauma. However, there 
was no other information provided about the patient’s past medical history or risk factors for 
dissection or stroke. It is unknown if the patient took medications, was a smoker, or used 
oral contraceptives. It is unknown if the patient’s pain was non-responsive to over-the-
counter or prescription medications. It is unknown if the patient had a recent acute 
infection.28 The report states the patient was “well-nourished”, but the patient’s BMI (body 
mass index) was not recorded. A low BMI is a risk factor for dissection, a high BMI is a risk 
factor for ischemic stroke.  

The objective examination consisted of active range of motion, done visually, and palpation. 
No vital signs, not even blood pressure, were recorded. No orthopedic testing was done. No 
neurological testing was performed. No reflexes, myotomes, or dermatomes were evaluated. 
No cranial nerve testing was done. No auscultation for carotid artery bruits was performed. 
Apparently, no imaging was considered or ordered. Minus neurological examination, it 
cannot be determined if any of the 5 Ds, 2 Ns, and an A of cerebral ischemia were present 
(diplopia, dizziness, drop attacks, dysarthria, dysphagia, nausea, numbness, nystagmus, and 
ataxia).  

The assessment was “myofascial pain syndrome.” A differential diagnosis including other 
causes neck pain, headache, and radicular symptoms was not formulated. Treatment 
consisted of 4 minutes of therapeutic ultrasound over the suboccipital and posterior cervical 
musculature, and massage therapy to the same area. 

An exact time lapse from treatment to the onset of ischemic symptoms was not noted. 
However, “within minutes” of treatment the patient 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. At this point, the DC 
suspected vascular etiology and paramedics were summoned.  
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Right VAD in the V2 segment was noted on CT angiography examination. The case report 
stated that “Hospital records described transient ischemic attack, but imaging showed no 
evidence of stroke.” Anticoagulation therapy was administered and the patient was 
discharged without complications after 5 days in the hospital. 

According to Easton and Johnston, “TIAs are minor ischemic strokes. These events should 
be named such, and the term TIA should be retired.”29 Therefore, this author will refer to the 
cerebrovascular ischemic event that occurred in this case as a stroke. 

Weakness of Case Report: Informed Consent 

There was no documentation that the DC obtained written or verbal informed consent 
concerning the risks of physical medicine modalities such as massage therapy and 
therapeutic ultrasound.30 While informed consent may have been obtained it was not 
documented in the case report. In medicolegal settings, this would be tantamount to consent 
not having been obtained. Such information is relevant to a case report on the clinical 
management of VAD and should have been included and discussed. 

Weakness of Case Report: Misdiagnosis 

There was no acknowledgement that the DC misdiagnosed the patient with “myofascial pain 
syndrome.” It cannot be ruled out that this misdiagnosis was the result of inadequate history 
and physical examination. This patient may have had myofascial pain syndrome, but it was 
not the primary cause of their symptoms.  

Weakness of Case Report: Failure to Diagnose & Refer 

There was no acknowledgement that the DC failed to suspect right VAD and refer the 
patient to medical emergency prior to the occurrence of the stroke.23 The authors state that it 
was, “…not possible to distinguish her musculoskeletal symptoms from the those of the 
VAD”. This is incorrect. The symptoms she presented with were the symptoms of the VAD. 
Headache, neck pain, and radicular pain can be symptoms of many types of conditions, 
including vascular conditions. 

A DC is required to determine the nature of a patient’s symptoms. They cannot assume the 
presence of musculoskeletal symptoms; this is beneath the standard of care. The standard of 
care requires a thorough history, examination, and differential diagnosis be performed to 
exclude VAD before performing any treatment.23 The DC failed in their duty to do so. 

The differential diagnosis for the patient’s symptoms includes, but is not limited to, cervical 
spine radiculopathy, cervical spine disc herniation, cervical spine nerve root compression, 
vertebral artery dissection, and carotid artery dissection. There was no differential diagnosis 
considering any of these conditions. Had the DC suspected VAD and referred the patient for 
emergency medical treatment prior to administering massage therapy and therapeutic 
ultrasound, which may have been contributory, the stroke could have been prevented. 
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Weakness of Case Report: Causation 

There was no acknowledgement that the physical medicine modalities performed by the DC 
more likely than not caused the stroke. Causation can be established as more likely than not 
if plausibility, temporality, and lack of a more probable alternative explanation are present.31 
These three criteria are met in this case to establish causation of stroke by these physical 
medicine modalities: 

1. It is plausible that therapeutic ultrasound and massage therapy could exacerbate 
VAD and cause stroke by a thromboembolic mechanism. Both therapies are contraindicated 
in the presence of symptoms of potential VAD.32,33 Bombarding an existing VAD with 
therapeutic ultrasound for four minutes could putatively dislodge a loosely adherent blood 
clot causing a thromboembolic stroke. 

Neck and head movement associated with seated massage therapy could do the same. The 
use of a seated massage chair to stabilize the cervical spine and head was not noted. Since 
the type of massage therapy performed was not documented, it cannot be ruled out that 
stretching associated with massage therapy treatment may have exacerbated the patient’s 
condition. There are several case reports of a causal association between massage therapy 
and cervical artery dissection and/or stroke.34,35,36 

2. There was a close temporal relationship (documented as minutes) between the 
physical medicine modalities and the stroke. The temporal proximity of the physical 
medicine treatments and the worsening signs and symptoms was not considered by the 
authors. 

3. There is not a more probable explanation for the cause of the stroke. The VAD had 
been present and stable for at least 72 hours and only progressed into a stroke within 
minutes of contraindicated therapies.31  

Further Analysis 

Since we cannot rule out that many readers will fail to go on to the full text article after 
reading the abstract, especially if they are prone to confirmation bias along the lines that 
chiropractic care almost never causes stroke, we must comment on the dangerous 
disinformation provided by the abstract. It states: “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.” The authors fail to mention that the neurological deficits 
began after the subjective and objective examination and “within minutes” of 
contraindicated therapies. The abstract implicitly, without stating as such, suggests the 
neurological deficits began before any evaluation or treatment was provided. It is 
unfortunate that the treating doctor did not properly examine the patient for a condition that 
could lead to such deficits. 
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The abstract states: “We suggest that early recognition and emergent referral for this patient 
avoided potential exacerbation of an evolving pre-existing condition and resulted in timely 
anticoagulation treatment.” However, the “early” recognition and emergent referral was not 
early enough to avoid the stroke. Exacerbation of a pre-existing condition is actually what 
happened, rather than avoided. Stroke following contraindicated therapies is as concerning 
as stroke following contraindicated spinal manipulation. 

The authors state: “Neck pain and headache in such a case could easily be mistaken as 
musculoskeletal in origin, such as the myofascial pain syndrome.” This is misleading. This 
patient presented with more than simply non-specific neck pain and headache. Three days of 
progressively worsening unilateral neck pain, headache and radicular symptoms is a 
different clinical picture than “neck pain and headache”. Chiropractic students are taught to 
consider that a headache different from previous headaches, such as a headache worsening 
after several days, is a red flag warning against treatment without proper evaluation. 

The authors state: “Most clinicians, whether medical or practitioners using SMT [spinal 
manipulative therapy], when faced with VAD in progress aren’t aware that non-specific 
symptoms such as neck pain and headache may be the only symptoms.” However, as 
accredited medical and chiropractic graduate and postgraduate programs teach that non-
specific symptoms such as neck pain and headache may be the only symptoms of VAD, this 
statement lacks plausibility. 

The authors state, “Awareness of the non-specific symptoms of VAD is important because 
SMT could exacerbate the condition and lead to complications such as stroke.” This is 
true.21 However, it is also true that therapeutic ultrasound and massage therapy could 
exacerbate the condition and lead to complications such as stroke. The VAD may have been 
present but stable for at least three days prior to the therapeutic ultrasound and massage 
therapy treatment, and only developed into a stroke within minutes of those treatments. Had 
the authors not provided therapy, the patient had an excellent chance of healing on his or her 
own: “Most dissections of the vertebral arteries heal spontaneously and especially, 
extracranial VADs generally carry a good prognosis.37 

The title of the case report is misleading and factually incorrect. The treating doctor of 
chiropractic did not recognize the would-be spontaneous VAD. They recognized the stroke 
and neurological deficits the patient had within minutes of contraindicated therapies. Spinal 
manipulation was not somehow preempted by astute recognition of “spontaneous” VAD. 
SMT was preempted by recognition of iatrogenic stroke following contraindicated therapies 
performed after inadequate patient evaluation. 

Bias Against Cervical Spine Manipulation 

If this patient had suffered the same neurological deficits within minutes of cervical spine 
manipulation, as opposed to within minutes of therapeutic ultrasound and massage therapy, 
there would likely have been a lawsuit against the DC and this case report would not have 
been published due to the malpractice case. The treating doctor was fortunate that the patient 
did not appreciate the likely causal connection between the stroke and the treatment. 
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Strength of Case Report 

A strength of this case report is that it was published in the first place. The chiropractic 
profession does not normally publish case reports of clinical case management resulting in 
stroke. This report is useful in an academic setting to teach the importance of a thorough 
history, examination, differential diagnosis, and advanced imaging. Other professions, such 
as physical therapy, have published case reports of clinical case management resulting in 
stroke.38 

CONCLUSION 

According to the information presented in the case report, the DC may have breached the 
standard of care for the chiropractic profession on four counts. The DC could have been held 
liable for: 

1. Failure to obtain informed consent to the risks of physical medicine modalities. 

2. Mistaking right VAD as myofascial pain syndrome. 

3. Failure to diagnose and refer a right VAD for concurrent medical evaluation. 

4. Causation of thromboembolic stroke by contraindicated therapies performed in the 
presence of a right VAD. 

This case report shows it is essential for DCs to form a differential diagnosis and order the 
proper advanced imaging when indicated. DCs are under a duty to diagnose and refer out 
non-neuromusculoskeletal conditions such as VAD lest a cerebrovascular accident occur. 

Very few DCs encounter VAD in their clinical internship during their graduate education. 
Chiropractic post-graduate residency opportunities in the area of vascular disorders are also 
limited.39,40 However, patients do present to DC’s with neck pain, headache, and radicular 
symptoms as a result of vascular conditions. Thus, it is essential that DCs take post-graduate 
continuing education in the diagnosis of vascular disorders. In order to train for the 
diagnosis and referral of non-neuromusculoskeletal conditions, hospital-based residencies 
for DCs have been recommended.39,40 
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