What are the Risks of Chiropractic
Neck Adjustments?
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From timeto time, news items have reported on the supposed risks of chiropractic
manipulation to the neck. As a practicing chiropractor who uses neck manipulation
everyday in my practice, | find these reports exaggerated and alarmist.

I’ve been in practice for over 12 years, and I’ ve personally performed well over 15,000
neck adjustments without a Sngle serious complication that | am aware of. | often
perform neck adjustments on my friends, family and loved ones, and often receive them
mysdf from colleagues. Based on the available scientific evidence and my past dlinica
experience, I'm persondly convinced that neck adjustments are a very safe and very
effective form of trestment. Clearly, the risks of neck manipulation are not as extreme as
some of the more irrespongble reportsimply.

Stroke and Neck Manipulation

Criticisms regarding the safety of chiropractic neck trestments usudly focus on the
remote risk of astroke or cerebrovascular accident (CVA) occurring as aresult of the
treatment.

The mogt likely mechanism of stroke
from neck movement involvesinjury
to the vertebra artery (VA) asit goes

. WERTEBRAL ﬁ.ﬁl‘i AT, Proabaricd i rB'-Elha
through the sides of the upper MEWINTIEE. il ]
cervica vertebrae and into the base i e

[ of verizbed 2

of theskull. The part of the artery s {) A
that passes through the cervical spine

iscaled the vertebral artery. The el T % ks
continuetion of the artery into the Q -1

base of the brain is called the basilar s U0 T el
atery. Both sections together are mmm_’j ) |

usudly caled the vertebrobasilar o L= o

sygtem. pind buarch ) }— u
Rotation of the neck may injurean W i j;
abnormdly fragile vertebrd artery el et

aong its course by partidly tearing ' Cormen carkd
the inner artery wall (the intima).

Thisevent iscaled avertebrd artery
dissection (VAD). TR

Eiachiom phaic iunk




Theinjury to the arterid wall may lead to formation of ablood clot. Part of the clot
(cdlled an embolus) can break free, travel upward into the basilar artery, and lodge in one
of the samaller blood vessals branching off the basilar artery and going into the base of the
brain. This can result in ischemic stroke, or alack of blood supply to these brain tissues.

Traumatic or spontaneous dissection can aso occur in the other major artery in the neck,
the carotid artery, and can d o lead to astroke. However, it ishighly unlikely that these
injuries can be caused by neck manipulaion. Thisis because thereisno plaushble
mechanism where the carotid artery can be significantly injured by turning the head,
snceit located in the front of the neck, is much more movable, and is not constrained by
passing through the cervica vertebrae, like the vertebrd artery.

Cervicd manipulaion is not the only mechanism to initiate a vertebrd artery injury. The
medicd literature contains numerous reports of Smilar arterid dissections resulting from
common medica procedures such as administering anesthesia during surgery (1-2), or
while extending the neck during dental procedures or taking X-rays (3). Cases of
vertebrobasilar accidents have been reported which apparently occurred during normd
activities such as taking on the telephone, svimming, yoga, sargazing, overhead work,
sexud intercourse, and even during deep. “Beauty Parlor Stroke,” caused by extending
the neck over a snk while washing the hair, is dso well-documented (4-5).

Vertebra artery dissections can occur in dl ages, dthough they are relatively more
common in younger people; 70% of cases occur in persons aged 35-50 years. The
femde-to-mderatiois 3:1. Inthe US, the combined incidence of both vertebra artery
dissection and its related condition carotid artery dissection is estimated to be 2.6 per
100,000 persons. Dissections of the carotid arteries are estimated to be 3-5 times more
common than dissections of the vertebra arteries. Despite their rarity, cervicd artery
dissections are responsible for as many as 20% of the ischemic strokes in younger
patients (age 30-45) (6).

The typicd presentation of VAD is ayounger person with a severe heedache at the base
of the skull and severe pain in the back of the neck following a recent, relatively minor,
twist or turn of the neck. Neurologic sgns suggesting a stroke (ex. dizziness, nausea,
double vison, loss of feding or weakness) eventudly develop in 85% of al patients.
However, alatent period aslong as 3 days between the onset of neck pain and the
development of obvious neurologica sgnsis not uncommon. Deays of weeks and even
years have aso been reported.

The condition likely has amultifactorid etiology, involving both genetic and
environmenta factors.

Most cases of VAD are spontaneous in nature—their history does not involve severe
blunt or penetrating trauma as a precipitating factor. However, even in cases of severe
neck trauma resulting from amotor vehicle accident, afal or a penetrating neck injury,
dissections of the vertebra artery are exceedingly rare. This indicates that these arteries
arenormdly very dadtic and resilient to injury; it dso suggeststhat it isunlikely that a
normd artery would be damaged by the minor strains it would experience during a



skillfully performed neck adjustment.

Other Risk Factorsfor Arterial Dissection:

Possible I nfectious Cause: One recent case-control study established a recent respiratory
tract infection as a possible risk factor of spontaneous carotid and vertebra artery
dissections, a possibility supported by the seasona variation in this condition, with a pesk
occurrence in the autumn (7).

This correlation might be explained by the hypothesis that an upper respiratory infection
triggers an inflammatory cascade that adds a critical amount of stressto aneck artery that
is dready weaker than norma due to a pre-exigting connective tissue abnormdlity.

Other recent sudies suggest that mildly increased blood levels of homocystine, an amino
acid associated with other cardiovascular diseases, might also be arisk factor for arteria
dissectionsin the neck (8). This association might be explained by the hypothesis that the
elevated leve of homocydtine is amarker indicating generdly poor cardiovascular hedth,
and may be associated with an underlying condition of weskend blood vessel wlls. A
common cause of devated homocydtine levelsis adeficiency of various B vitamins
associated with poor diet, maabsorption syndromes, smoking and a cohol abuse.

Severd inheritable connective tissue disorders are associated with an increased risk of
vertebra and carotid artery dissection, including:

Ehlers-Danlos Syndrome (EDS) type |V, an inheritable disorder characterized by
weekened linings of the walls of blood vessdls and the intestine. Type IV EDSis
associated with minimal skin and joint hyperextensbility, but is associated with a
notable tendency toward easy bruising.

Marfan’s Syndrome, agenerdized disorder of connective tissue with skeletal, ocular
and cardiovascular manifestations. Characteristicaly, the affected personistal and
thin with long extremities, and often have long, thin and hyperextensible fingers,
deformities of the gernum and spind kyphosisis common.

Osteogenesis | mperfecta, a generdized inheritable disorder of the connective tissue
asociated with anormd fragility of the skeleton, easy bruising, aonorma dentition
and blue scleree.

The“Epidemic” of Vertebral Artery Dissections

With the increasing availability of noninvasive imaging technologies, in particular
magnetic resonance imaging (MRI), many patients who present with subtle
manifestations of the condition are now being diagnosed as having a verterd artery
dissection.  Although gtill considered arare form of stroke, the number of diagnosed
cases of vertebral artery dissection from al causes hasincreased notably in recent years.



The Question of Causation

Many of the cases where vertebra artery stroke appearsto be correlated with a
chiropractic vist may not have been caused by the actua trestment.

It is common that a vertebral artery dissection can be preceded by symptoms of headache
or neck pain days— or even weeks— before the actud stroke occurs. This pain might
come from the evolving injury to the arterid wall.

The “true stroke” might occur later only after the formation of ablood clot at the Ste of
injury, which then breaks free and lodges in one of the blood vessdsin the base of the
brain.

Therefore, it is possible that in many of the cases where a VA dissection and stroke is
temporally correlated with a chiropractic visit, the stroke may not have been caused by
the trestment itself. The patient may have been seeing the chiropractor for trestment of
the symptoms that were actualy caused by the evolving arterid dissection.

Thewarning signs that may indicate a patient is in the process of experiencing a vertebra
artery dissection are often subtle and difficult to recognize for even the most experienced
and knowledgeable practitioner. They can easly be mistaken for more common, and less
serious, causes of neck pain and headache. Currently, no smple and inexpensive
screening test exigts that can reliably determineif a patient’s neck symptoms are being
caused by avertebra artery dissection or a much more common cause such as muscular
tightness or joint stiffness.

A recent biomechanicd study (9) measured the forces transmitted to the vertebrd artery
during vigorous cervicd spine manipulation. This study found that the forces transmitted
to the artery during this procedure are less than 1/9th the force necessary to stretch or
otherwise damage anormal vertebra artery. The forces measured during a neck
manipulaion were actudly less than the forces measured during norma range- of-maotion
movements of the neck. Based upon recent evidence, many experts now believethat it is
physicaly impossible for acompetently performed neck adjustment to cause a vertebra
artery dissection unless the artery dready has a significant pre-exising weakness.

Outcomes from Vertebral Artery Dissection

Strokes of the vertebrobasilar circulation usudly result in sgns of braingem injury such
as severe nausea and vomiting, visua problems, or dizziness. These symptoms can vary
in severity, and can become permanent.

Strokes of the pogterior circulation can aso result in Wallenberg' s syndrome, where there
isloss of pain and temperature of the face on the same sde of the injury, and loss of pain
and temperature of the body on the opposite side of the injury.

Although the outcome of vertebrobasilar strokes can catastrophic, only aminority of
these strokesisfatd or resultsin severe disability. One retrospective analyss of hospital



records followed up on 26 patients who suffered VAD from a variety of causes: 83% had
afavorable outcome and there was alow recurrence rate. (10)

Appropriateness of Cervical Manipulation

Theissuefor any hedthcare intervention is appropriateness. Thisinvolves balancing
safety and effectiveness—The Risk/Bendfit Ratio. Anyone who only wants to discuss risk
and not potential benefit is demonstrating a bias or doesn’t understand the issue.

Many scientific studies and expert reviews show that neck manipulation (or chiropractic
cervica adjustment) is safe, effective and appropriate for patients with common forms of
neck pain and headache.

Quebec Task Force Report on Whiplash Injuries (1995) (11)

A multispecidty pand of leading reseerchers and clinicians from North
America and Europe reviewed the scientific literature and provided treatment
guidelines for whiplashtype injuries to the neck.

Joint manipulation and mobilization were recommended to improve range of
motion and reduce pain, and as part of amanagement strategy based on early
return to function and activities as opposed to rest or use of acervicd callar.
RAND Corporation Report (1996) (12)

This report, based on the work of a multidisciplinary expert panel including
chiropractors, neurologists, a neurosurgeon, an orthopedic surgeon and
primary care physcians:

Concluded that “manipulation is probably dightly more effective than
mohbilization or physicd therapy for some patients with sub-acute or chronic
neck pain, and al three trestments are probably superior to usua medical
care” Also concluded that “Manipulation and/or mobilization may be
beneficid for muscle tension headache.”

Duke University Evidence Report (2001) (13)

This systematic review of the scientific evidence for trestments of headache
was performed by the Duke University Evidence-Based Practice Center. It
found cervical manipulation appropriate for both tenson-type headache and
cervicogenic headache—a sub- category of tension headache that is associated
with specific neck symptoms. In addition, it noted thet “cervica spind
manipulaion has avery low risk of serious complications’ which may be
“one of its appeds over drug treatment.”

Chiropractic neck manipulation has proven specific physiologicd benefits. Studies have
shown that cervica manipulation produces a consstent and significant increasein the
active range of motion, and that this benefit remains for may weeks after the trestment is
complete (14).



Risk Estimates

The best estimates of the odds of suffering a serious complication from a chiropractic
neck trestment are about one incident out of every two million treatments (15-16). That
means that you would expect one chiropractor out of 25 to see such an incident
throughout their entire careers, if they are each in full-time practice for 40 years (17).

In other words, the greet mgority of practicing chiropractors will never seen such an
incident in their lives, despite that fact that most chiropractors perform hundreds or
thousands of neck adjustments per year. These events seem to have gotten a
disproportionate amount of attention in the medical literature, consdering how
extreordinarily infrequently they occur.

To properly assess the risks of chiropractic trestment, it must be compared against the
risks of other trestments for smilar conditions. For example, even the most conservative
conventiond treatment for neck and back pain—prescription non-steroidal anti-
inflammatory drugs (NSAIDs)—may carry Sgnificantly grester risk than the drug-free
chiropractic approach to these conditions (18- 23).

Less conservative treatments such as neck surgery are a'so used for some conditions
amilar to those chiropractors treet with spina adjusments. There is athree to four
percent rate of complication for cervical spine surgery (24), and 4,000- 10,000 deaths per
million. Theserisk rates are thousands of times greater than the most extreme estimates

of risks from spinal adjustments.

Even bed rest, amaingtay of conservative treatment for back and neck pain in the padt,
carries substantia risks. These risksinclude muscle wasting (1.0 to 1.5 percent of muscle
mass lost per day); cardiopulmonary deconditioning (15 percent lossin agrobic capacity
in 10 days); bone minera loss, and the risk of thromboembolism (blood clots) (25). The
socid and psychologica sde effects of prolonged bed rest are aso considerable. Current
evidence suggests that more than two to four days of bed rest does more harm than good.

Moreover, “doing nothing,” i.e. not treating patients with neck and back pain, carries
risks as well. These may include increased rates of disability, abuse of prescription
narcotics or illega drugs for pain reief, disruption of work and socid activities, and the
risk that an uncomplicated short-term pain condition will become chronic and permanent.

In summary, dthough al available evidence demondrates thet there is an extremely

smdl risk of mgor complications from chiropractic neck trestments, thisis an area of
concern for the chiropractic profession. Doctors of chiropractic have contributed valuable
research to the physiologicd, epidemiologica and clinica understanding of these injuries
(9, 15-17). Our profession seeks to work closely with other medica professonas on this
matter, for the best interests of our patients.



TABLE 1. Estimated risks of common chiropractic treatments, common medical
treatments and accidents.

Procedure or Activity Estimated Risk Source
Risk of death in fatal air crash, flying three 1in 2,000,000 (26)
hours on a U.S. commercial airline
Risk of death in motor vehicle accident, driving 1in 2,000,000 27
35 miles
Risk of serious stroke or neurological 1in 2,000,000 (15-17)
complication resulting from a chiropractic neck treatments (best
adjustment estimate): Range from
1:500,000 to 1:
5,000,000
Risk of being injured in motor vehicle accident, 1in 2,000,000 27
driving ¥2 mile
Risk of death, per year, from Gl bleeding due 800 in 2,000,000 (21)
to NSAID use for osteoarthritis and related
conditions
Overall Mortality rate for spinal surgery 7in 10,000 (25)
Death rate from cervical spine surgery 4-10 in 10,000 (24)
Rate of serious or life-threatening 5in 100 (25)
complications from spinal stenosis surgery
Risk of a developing a gastric ulcer visible on 19 in 100 (19)
endoscopic examination after 1 week’s (380,000 in

treatment with naproxen (at 500mg twice daily 2,000,000)
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