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Vertebral artery dissection in a patient practicing
self-manipulation of the neck
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Objective: The purpose of this case report is to describe a patient who regularly practiced
self-manipulation of her neck who presented with shoulder and neck pain and was undergoing
a vertebral artery dissection.
Clinical Features: A 42-year-old female patient sought care for left shoulder pain with a
secondary complaint of left lower neck pain. Twelve days prior, she had had “the worst
headache of her life,” which began in her left lower cervical spine and extended to her left
temporal region. The pain was sudden and severe, was described as sharp and burning, and
lasted 3 hours. She reported nausea, vomiting, and blurred vision.
Intervention and Outcome: Initial history and examination suggested that the patient's head
and neck pain was not musculoskeletal in origin, but vascular. She repeatedly requested that
an adjustment be performed, but instead was referred to the local emergency department for
further evaluation. Magnetic resonance angiogram revealed a dissection of the left vertebral
artery from C6 to the C2-C3 interspace and a 3-mm dissecting pseudoaneurysm at the C3
level. She underwent stent-assisted percutaneous transluminal angioplasty combined with
antiplatelet therapy (clopidogrel) and experienced a good outcome.
Conclusion: This case suggests that careful history taking and awareness of the symptoms of
VAD are necessary in cases of sudden head and neck pain. More research is needed on the
relationship between vertebral artery dissection and self-manipulation of the neck.
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Introduction old.1-4 It is estimated that 1 to 1.5 per 100 000
Vertebral artery dissection (VAD) is one cause of
stroke in patients who are younger than 45 years
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individuals in the United States will experience this
condition.5,6 Common presenting symptoms are
headache and neck pain; thus, many of these patients
may present for chiropractic care. As these symptoms
are nonspecific and may be related to a number of
underlying conditions, it can be difficult to properly
diagnose a VAD.7 Currently, medical treatment of
ciences.
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this condition includes administration of anticoagu-
lant drugs.8

Vertebral artery dissection is the result of a flap-like
tear in the tunica intima of the vertebral artery. Because
of this tear, blood enters into the tunica media causing a
hematoma in the vessel wall. Although the mechanism
of this condition is well documented, little research
has been conducted concerning the clinical presentation
of VAD.9 Cassidy et al10 and Murphy11 recently sug-
gested that some patients visiting chiropractic clinics
with complaints of head and neck pain may have
undiagnosed VAD. These patients may undergo cer-
vical spinal manipulation for this pain, further compli-
cating their VAD through a thromboembolic event.10

This can lead to the assumption that manipulation
caused the dissection. In light of this, it is critical that
doctors of chiropractic be able to differentially
diagnose VAD from benign causes of head and neck
pain to avoid catastrophic complications. The purpose
of this case report is to describe a patient with VAD
who reported that she regularly practiced self-manip-
ulation of her neck and to present guidelines to identify
and properly manage VAD.
Case report

A 42-year-old female patient complained of left-
sided 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.

A chiropractic intern performed a routine initial
evaluation to determine the diagnosis. Bilateral pulse,
respiration, and seated blood pressure were measured
within normal limits. Palpation indicated burning on
the left side of C7, myospasms on the right side para-
spinal muscles between T4-T9, myospasms on the left
side paraspinal muscles between L2-L4, and a high
right hip. Cervical compression and shoulder depressor
test caused pain in the left lower cervical region.

The supervising doctor of chiropractic requested a
more detailed history based upon the distressed
appearance of the patient. As the patient was further
questioned, 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 5 to 10 minutes at
a time. This admission raised red flags for both the
intern and the supervising chiropractor. 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.

The patient refused the immediate emergency
attention recommended by the supervising chiropractor
and instead waited until the following day because of
insurance reasons before she went to a university
hospital. At admission to the hospital, she reported no
dizziness, lightheadedness, weakness, or other focal
motor or sensory changes, consistent with her presen-
tation at the chiropractic clinic. Her physical examina-
tion and blood profile showed no abnormalities. A
magnetic resonance imaging was conducted to rule out
the possibility of stroke, and the findings were
negative. A magnetic resonance angiogram with
contrast was ordered to evaluate the integrity of the
vertebral arteries. The results of this test showed left
vertebral artery dissection extending from C6 to the C2-
C3 interspace with poststenosis and a 3-mm pseudoa-
neurysm at the C3 level. The dissection is best
visualized in Fig 1 near the arrow as the decreased
luminal caliber with increased signal intensity medial to
the vessel. The emergency department doctor explained
to her that the chiropractor recognized the need for
emergency care and referring her to the hospital may
have saved her life.

The emergency department physician determined
that she needed immediate surgical attention. She
subsequently underwent diagnostic cerebral angiogram
and stent-assisted percutaneous transluminal angio-
plasty of the dissected left vertebral artery involving 3



Fig. 1. Presurgical magnetic resonance angiogram show-
ing arterial narrowing as indicated by arrow.

Patient HistoryPatient History
1. Ipsilateral facial dysesthesia (pain and 

numbness)- Most common symptom 
2. Dysarthria or hoarseness (cranial nerves [CN] IX 

and X) 
3. Contralateral loss of pain and temperature 

sensation in the trunk and limbs  
4. Ipsilateral loss of taste (nucleus and tractus 

solitarius)  
5. Hiccups  
6. Vertigo 
7. Nausea and vomiting  
8. Diplopia or oscillopsia (image movement 
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experienced with head motion) 
9. Dysphagia (CN IX and X) 
10. Disequilibrium 
11. Unilateral hearing loss 
12. Contralateral weakness or paralysis (pyramidal 

tract)  
13. Contralateral numbness (medial lemniscus) 
overlapping stents Aspirin and clopidogrel were given
for blood-clotting protection, and omeprazole was
prescribed for stomach protection while on aspirin.
She was instructed by her medical physician to avoid
abrupt neck maneuvers and only perform physical
activity that she could tolerate. As of the submission of
this case report, she has resumed her working duties
and is living a healthy, normal life.
Clinical findings
1. Limb or truncal ataxia  
2. Nystagmus 
3. Ipsilateral Horner syndrome in as many as one 

third of patients with VAD (ie, impairment of 
descending sympathetic tract) 

4. Ipsilateral hypogeusia or ageusia (ie, diminished 
or absent sense of taste) 

5. Lateral medullary syndrome 
6. Medial medullary syndrome  
7. Tongue deviation to the side of the lesion 

(impairment of CN XII)  
8. Contralateral hemiparesis 
9. Internuclear ophthalmoplegia (lesion of the medial

longitudinal fasciculus) 
10. Ipsilateral impairment of fine touch and 

proprioception 
11. Contralateral impairment of pain and thermal 

sensation in the extremities (ie, spinothalamic 
tract) 

Fig. 2. Potential patient history and clinical signs or
symptoms indicating possible VAD. Adapted with permission
from eMedicine.com, 2010. Available from: emedicine
medscape.com/article/761451-overview.11
Discussion

In writing this case, the literature was searched to
determine if self-manipulation has been published in
relation to VAD. At present, it was determined that this
is the first published case of a person who claims to
self-manipulate presenting with VAD.

It should be stressed that, although cervical spinal
manipulation has been implicated in prior research as
a possible causative event in VAD, there are many
others including sneezing, violent coughing, turning
the head while driving, kneeling at prayer, yoga, and
sexual intercourse.12-14 Given the mundane nature of
these activities and the fact that the vast majority of
the population practices them without ever develop-
ing VAD (a rare condition), it is unlikely that they
could be considered a “cause” of the condition.
Recent research suggests that there may be no causal
relationship15 and that general forces of manipulation
may not be enough to cause VAD.16 It is more likely
that previous damage or a preexisting defect was
present and that an otherwise trivial trauma triggered
the VAD. This hypothesis fits with new research by
Cassidy et al10 who reason that patients who are
undergoing a VAD may present to a chiropractic
clinic with neck pain and headaches similar to
.
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neuromusculoskeletal conditions. Oftentimes, the
chiropractor may misdiagnose this as a more benign
condition and then adjust the patient, which can
complicate the underlying VAD. Thus, chiropractors
need to recognize the initial symptoms of VAD so
that diagnosis and treatment can be administered
without further harm caused by adjusting the
patient.11 Cassidy et al10 note risk factors for VAD
independent of manipulation. These factors include
connective tissue disorders, hypertension, recent
infection, vessel abnormalities, and atherosclerosis.
A patient who presents with symptoms similar to this
patient, or parts of the history in Fig 2, should be
screened for these risk factors before cervical
manipulation is given to prevent serious complica-
tions due to underlying VAD.
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 relationship 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 chiro-
practic adjustment were the cause of the VAD in the
first place. Although this fits the narrative portrayed
by Smith, Rothwell, and others, it does not
correspond to the recent prevailing thoughts of
Cassidy or Murphy. The exact mechanism of any
reported case of VAD is beyond the realm of a case
study or case series; but because temporality is one
of Sir Bradford Hill's requirements for determining
causality, manipulation before VAD detection cannot
be ruled out as a cause without specific research,
which has yet to be conducted.
Conclusion

It is critical for doctors of chiropractic to exercise
proper clinical evaluation and treatment when addres-
sing 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.
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