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Chapter 4
Risk of Chiropractic Care

Introduction

While the benefits of Chiropractic care are too numerous to list here (see Tables 1-6 in Chapter
10), the risks of chiropractic spinal adjustments and spinal manipulation will be reviewed in this chapter.
The first important thing to note is that the risks of spinal adjustments and spinal manipulations compared
to standard medical care are minimal, which can be shown by the malpractice insurance premiums that
each groups pays ($2,000/yr for DCs and $30,000-$100,000 for MDs). We will divide our discgsgion of
risks with chiropractic care into two categories: Non-catastrophic risks and catastrophic risk

The ICA’s malpractice insurance organization, ChiroSecure, has provided a list mos
common claims arising against chiropractors. They are in order, 1) Rib Fracture, 2) St atients
who present with low back pain and acquire neck pain or vice versa, 4) exacerbati
complaints, 5) Sexual misconduct, 6) Board-related issues (vary by state), ang 7) @surange Audits.
Interestingly, The FCLB (Federation of Chiropractic Licensing Board) haginst agnosis is one
of the reasons that chiropractors have claims brought against them, as this & 1agnosis is absent.
We will discuss these complaints and provide any evidence that may b biomedical literature
concerning this list.

Non-catastrophic Risks
Criticism by other healthcare providers (MDs, PTs, s exaggerate, dramatize, and
e

misreport the risks with Chiropractic spinal manipulag / xample regarding adverse effects, Ernst®
stated, “searches identified 32 case reports, four ca ol two Wrospective series, three case-control
studies and three surveys [our emphasis]. In case repQuior case series, more than 200 patients were
suspected [our emphasis] to have been seriougly harme®gl'’he most common serious adverse effects were
due to vertebral artery dissections. The two pr@§Rective reports suggested that relatively mild adverse
effects occur in 30% to 61% of all patients re 7 negative letters to the journal Editor
concerning this publication. In 2006, Bro 1" stated that “Based on a critical appraisal of their
review, the authors of this commentazgmggrio hallenge the conclusions by Ernst and Canter,” who did
pthodology, thus threatening the validity of their conclusions.
glliterature pertaining to the hazards of manipulation, including
their claim that the risks of manipulation outweigh the benefits, and
ommended as treatment for any condition, was not supported by

hi

nt publications by chiropractors have shown that the non-catastrophic risks
7, Hawk et al’ reported on a systematic review of the evidence on the effect of
than spinal manipulation only, on patients with nonmusculoskeletal conditions.

case e series, 47 experimental designs, including 14 RCTs, 9 systematic reviews, and 1 a
large co study. The 14 RCTs addressed 10 conditions. They concluded that for the few studies that
did report, ddverse effects of spinal manipulation for all ages and conditions were rare, transient, and not
severe.’

In another 2007 study, Rubinstein et al'® reported on a prospective, multicenter, observational
cohort study. Patients with neck pain of any duration were recruited in a practice-based study. Data were
collected on the patients and from the chiropractors at baseline, the first 3 visits, and at 3 and 12 months.
An adverse event was defined as either a new related complaint or a worsening of the presenting or
existing complaint by >30% based upon an 11-point numerical rating scale. A total of 79 chiropractors
participated, recruiting 529 subjects, representing 4891 treatment consultations. Adverse events after any
of the first 3 treatments were reported by 56%, and 13% of the study population reported these events to
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be severe in intensity. The most common adverse events affected the musculoskeletal system or were pain
related, whereas symptoms such as tiredness, dizziness, nausea, or ringing in the ears were uncommon (<
8%). Only 5 subjects (1%) reported to be much worse at 12 months. No serious adverse events were
recorded during the study period. Of the patients who returned for a fourth visit, approximately half
reported to be recovered, whereas approximately two thirds of the cohort were recovered at 3 and 12
months. They concluded that (a) while adverse events may be common, these are rarely severe in
intensity, (b) most of the patients report recovery, particularly in the long term, and (c) the benefits of
chiropractic care for neck pain seem to outweigh the potential risks.'’

Also in 2007, Thiel et al'' studied treatment outcomes obtained from 19,722 patients. Spinal
manipulation (SMT) was defined as the application of a high-velocity/ low-amplitude or mechgmgeally
assisted thrust to the cervical spine. Serious adverse events, defined as "referred to hospital or
severe onset/worsening of symptoms immediately after treatment and/or resulted in persigiag
significant disability/incapacity,”" and minor adverse events reported by patients as a wq @0
presenting symptoms or onset of new symptoms, were recorded immediately, and d
treatment. Data were obtained from 28,807 treatment consultations and 50,24 cefical sgine
manipulations. There were no reports of serious adverse events. This transjate ated risk of a
serious adverse event of, at worse to be 1 per 10,000 immediately after ce | sMige manipulation, 2 per
10,000 up to 7 days after treatment and 6 per 100,000 cervical spine magifula inor side effects
with a possible neurologic involvement were more common. The highdgt riskimmediately after treatment
was fainting/dizziness/ light-headedness in, at worst 16 per 1000 p to 7 days after treatment,
these risks were headache in, at worst 4 per 100, numbness/tingl{ig 4 er limbs in, at worst 15 per
1000 and fainting/dizziness/light-headedness in, at worst 13 0 atments. They'' concluded that
minor side effects following cervical spine manipulaf latively common and the risk of a serious
adverse event, immediately or up to 7 days after tre to very low. Furthermore, the authors
conclude that the risk rates described in this study co favorably to those linked to drugs routinely
prescribed for musculoskeletal condition in ggneral ( practice.'!

In 2006, Childs et al'* reported that logback pain subjects were at risk if they did not receive

spinal manipulation. One hundred and thi ne cutive patients with LBP were randomly assigned
to receive manipulation and an exercise irffe jon (n = 70) or an exercise intervention without
manipulation (n = 61). Patients were 1 to whether they had experienced a worsening in
disability upon follow-up. Patients pleted the exercise intervention without manipulation were

0 experience a worsening in disability than patients who

13,14

who presented wit to a chiropractor and the other'* appears not to include chiropractors in the

survey. viewed article by Laurin McElheran, DC in the Beacon, a student newspaper at
Palmer sents a case of a 64-year-old man with a history of corticosteroid use suffering
fro ck paill apparently receive multiple rib fractures following a side-posture adjustment. The
articl the case was settled out of court for a total of $5,500.00."> The fact that there are very

severely untlerreported or it is rare.

Catastrophic Risks

Probably the most catastrophic risk of manipulation that has been proposed is the risk of
Vertebrobasilar Artery (VBA) dissection or stroke following cervical spine manipulation. Anatomically,
there are several factors that one must take into consideration when analyzing the cervical spine and
determining the risk of VBA dissection following manipulation. The vertebral arteries are branches of the
subclavian artery. The arteries ascend up the cervical spine through the foramina in the transverse
processes and, in combination with the basilar artery create the blood supply to the Circle of Willis, the
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main supply to deep brain structures such as the cerebellum and brainstem. The vertebral arteries run
roughly parallel to the carotid arteries however, at the level of C1, they travel across the posterior arch of
atlas and enter the foramen magnum into the skull. The vertebral arteries are an arterial redundancy to
ensure blood supply to the head in the case of constriction of one of the carotid arteries.'® Redundancy is a
necessary and common occurrence in the arterial supply to the head and appears to reduce neurological
sequalae of ischemic events.'

Risk factors for VBA are extensively reported in the literature and include, but are not limited to,

17-20 32,33
and

age,'”™ gender'® '**!-** hypertension,”*’ diabetes,*****” oral contraceptives, ***' smoking.
certain diseases such as fibromuscular hyperplasia® ***" and Marfan’s Syndrome.** Cervical

manipulation*®* is only one of the proposed causes of VBA dissection and others include, but gag not
limited to major trauma,*** rotatory head movements,” ***° sports activities’ ', and some i%
mplicgfions

known cause whatsoever.”>'>* Wise clinicians should educate themselves on the possib
and underlying causes of stroke and pre-screening activities such as vertebro-basilar fu ts should
be performed prior to cervical spine manipulation. However, understanding the si oms of
VBA strokes, taking pre-cautions, and screening will not prevent an arterial @sse@he patient is
having the cerebrovascular event before entering the chiropractor’s office,

While some investigators claim that SMT can cause loss of vision, th¥noplegia, diplopia,
and Horner's syndrome (14 case reports in 8 years),” phrenic nerve inj u as symptom free

after 1 year),” spinal epidural hematoma (7 additional cases found on fview¥ " intracranial hypotension
and abducens palsy,” intracranial hypotension (claimed cervical lation produced a remote
lumbar dural tear),” and stroke.®*’”® Chiropractors’'”> have chall Ac analyses, claims, and
correlations in many of these publications. ** They”'”* hayffindig@ted/that (a) in one instance, SMT was
correlated to stroke in 14% while in the authors’ data correlated with stroke at 76%, (b)
in approximately 50% of cases where the headline pke Weth Chiropractic SMT”, in fact the
maneuver was NOT even performed by a Doctor of S#Bpractic, but by MDs, PTs, DOs, or American
Indian faith healers, (c) incidence of stroke with SMT Weae greatly exaggerated, (d) in some instances,
surveys instead of data were used to report th T is associated with stroke, and (e) stroke caused by
SMT is very unlikely in healthy individual

It is significant that some compet fessionals (MDs, PTs, DOs) exaggerate unfortunate
stroke victim incidents after spinal pulationloften submitting these cases to the national press).
Every decade, hundreds of thousang pery patients have strokes from surgery induced blood clots

4

stroke and chiropractic utilization in Saskatchewan and Ontario between
wished to determine whether at an ecological level, the incidence of VBA stroke
of chiropractic utilization. They concluded that, at the ecological level, the increase
ot seem to be associated with an increase in the rate of chiropractic utilization. Again
in 20 t al” wished to investigate associations between chiropractic visits and vertebrobasilar
artery ( ) stroke and to contrast this with primary care physician (PCP) visits and VBA stroke. Cases
included elfgible incident VBA strokes admitted to Ontario hospitals from April 1, 1993 to March 31,
2002. There were 818 VBA strokes hospitalized in a population of more than 100 million person-years.
They”® concluded that VBA stroke is a very rare event in the population. They’® found no evidence of
excess risk of VBA stroke associated with chiropractic care compared to primary care MDs. Furthermore
they”™ conclude that the reason that the individual sought care from the chiropractor for neck pain or
headache was due to the fact that the stroke had already occurred or was in the process of occurring.

It is of primary importance for the practicing chiropractor to be aware of, although the risk of
VBA dissection does exist with the use of spinal manipulation, the proper history and examination should
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allow the astute clinician to recognize not only the patient who is a greatest risk but also the patient who
may already be suffering from symptoms related to VBA dissection.

In the past, criticisms of cervical extension traction methods to restore lordosis and x-ray
protocols have been based on the 1999 Commentary by Haas et al” These criticisms often neglect to
provide the Harrison rebuttal written in 2000,* which reported that Haas et al.”’ misrepresented
references, misinterpreted references, misquoted references, and performed a selective literature review.*
In fact, this Harrison-Haas debate was a series of three publications.”™' Additionally, the uniformed often
state that the extension position in CBP® cervical traction methods are dangerous.

Numerous articles from the literature lead to the conclusion that this is definitely not the case. In
fact, in a 1999 thorough review of the literature on varying positions of the head associated witlmgertebral

and basilar artery blood flow and dissection, Haldeman et al.** concluded that “examination off t a
fails to show a consistent position or movement of the neck that could be considered partigmarly
dangerous.”

¢

Disk Rupture Cannot be Caused by Chiropractic/SMT
It has been postulated by some that chiropractic or spinal manipul

N)y (SMT) can be a
cause of disc herniation. We will present current biomedical literature h strates that the

herniation of an intervertebral disc is impossible with spinal manipulat{@n. Ti literature has

demonstrated that not only is SMT not a cause of disc herniations 4§ erred form of treatment to
alleviate the symptoms associated with existing disc injuries. Alis se with VBA dissection and
]
I

stroke, it is probable that the claims brought against chiroprador sing disc herniations are actually
patients who had the disc injuries prior to presenting
properly informed of their condition. In order to u @ fl the Wossible implications chiropractic
adjustment/SMT has in the rupture of the interverteb sc an understanding of the biomechanics is first
necessary.

The primary issue at hand is whether ot Chiropractic Manipulation/Manual Therapy applied
to the cervical spine, thoracic spine, or lu spMg s capable of causing herniation/prolapse of the
cervical discs. In order to answer this que@ii biomechanics literature detailing the mechanical causes
of disc injury, including anatomy, injury and magnitude of applied |oad(s) are required,
must be reviewed. To begin, there ain categories of intervertebral disc herniations: A) Sudden

prolapse resulting from a tg d B) Gradual prolapse or herniation resulting from sustained
3-85

actor, and, unfortunately were not

cal descriptions of spinal movement, we refer to the Cartesian
jabi et al*’ in 1974 in Figure 1.

Figure 1. The Cartesian coordinate system shown here was
suggested for human biomechanics by Panjabi et al in 1974. It
has the positive x-axis to the left, positive y-axis upward, and the
positive z-axis forward. There are 3 axes of rotation (Rx, Ry, Rz)
and three axes of translation (Tx, Ty, Tz).

Anatomy
Due to impact of low back pain and lumbar injuries in industrialized nations, there has been an
emphasis on lumbar biomechanics research compared to the cervical and thoracic spines. This includes
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studies on the intervertebral discs. Thus, up until the early 1990’s, it was assumed that the thoracic and
cervical intervertebral discs were exactly like the lumbar discs, only smaller.*® The lumbar discs have
more central nucleus and layers of a some what elliptical shaped lamellae. However, in 1999 Mercer and
Bogduk®” reported that the cervical discs were quite different, and in fact, they lack a posterior annulus
and are more of a flat plate with the posterior longitudinal ligament covering the posterior. The
geometrical designs in a vertical view are that the thoracic discs are more circular, while the cervical and
lumbar are more of an elliptical shape.

M echanisms of Disc Herniation
A) Sudden Prolapse: A sudden macro-traumatic injury to the disc only occurs during signific

forceful injuries, such as that of whiplash injury, blow to head (diving, football, rugby etc.), ck
flexion combined with compression, or sudden lifting in a stooped posture. Importantly rdi the
recent biomechanical literature, the mechanism of sudden prolapse has to involve spina,
combined with either compression along the long axis of the spine, lateral bending
83.83.8889 Eor example, Adams and Hutton™ state “Hyperflexion stretches angythinfthe
making it the weakest structure surrounding the nucleus. A high compresgive fwc
hydrostatic pressure in the nucleus until it either bursts through the posteri
collapse outward.” Additionally, in a 1995 review of the literature, Ad
loading conditions known to cause posterior disc prolapse involves a c@inbinflion of compression, |ateral
bending and forward bending (emphasis added). This combinatig

erior annulus,
raises the

’ “demonstrated that cadaveric disc
@ (flexion < 33 degrees), while
Wfncd 33 degrees of flexion rotation and only
Ghanayem et al. state “The loading pattern

sult in annular tearing and subsequent disc herniation is
: s 90

“specimens from the mid cervical region generally4
specimens from the lower cervical region generally

that a functional spinal unit undergoes that wi
that of flexion, coupled with lateral bendinggapd
Torsion, axial rotation left and right, Jaymg ot cause sudden disc prolapse.******%* According to
White and Panjabi® “torsional loadj @ 1sc beyond its physiological limit does result in
circumferential tears in the s D@ dogh not result in disc prolapse”. These tears are in the outer most
layers of the annulus and nd the inner annulus remains intact .*

B) Gradual Prol
disc prolapse

se of the he second type, gradual disc prolapse, is the most common type of
al disc prolapse, is again, only caused by combined loading (e.g. flexion with
ial rotation, flexion with lateral flexion and rotation) ***. Importantly, this

accelerate disc herniation and radial fissures. Examples of this would be the job description of a welder
when flipping his/her face mask in front of the face, and sneezing forcefully with neck flexion
repetitively.

Magnitude of Applied Loads and Kinematics of Cervical Spinal Manipulation as They Relate to Disc
Herniation
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The magnitude of applied loads and kinematics (movement) of the vertebral segments during
cervical manipulation are critical to the understanding of disc herniation. Loads acting on the neck during
cervical manipulation have been studied. In a study of 66 manipulations applied to the neck, Triano’
calculated the loads applied to the neck and the consequent loads transmitted to the neck. The mean peak
transmitted loads acting on the cervical joints were found to be between 34-93 Newtons for Forces and
32-65 Newton Meters for Moments. According to Triano’, even at loads clinically considered as the
maximally applied loads, the applied loads are well below injury loads and are thus, safe. For an example
of this, the loads necessary to cause cervical disc herniations have been shown to be 10 times greater than
the loads applied by cervical manipulation. Therefore, cervical manipulation cannot be implic in
cervical disc herniation.

Concerning the kinematics (movement) of the cervical spine, Kelsey and colleagyege studi
factors associated with acute cervical intervertebral disc prolapse. Here frequent twisti neck left
and right on the job was not related to disc herniation. BenEliyahu’' discusses thatg degrees
of rotation in a healthy disc and 14.3 degrees in a damaged disc to cause disqguptfife. Rgcent 3-D in vivo
(living subjects) studies on the range of motions at the cervical vertebral jqints that 60-70%
occurs at occiput to C2, while C3-C7 only averages 4.2-7.4 degrees of rot & For example,
Lai” et al state the average axial rotation between C2 and C7 (combine ngles for 4 joints, 3-
4 degrees each) was 15 degrees in the current study...” which is much @nallefjthan the 25 degrees found
in cadaveric studies. Accordingly, it is very unlikely that even the t e, maximum amount of
cervical rotation can cause disc rupture even in cases of degenerdlio e intervertebral disc.” The
conclusion of BenEliyahu summarizes this point. He states g@crvi nematic studies reveal that there

de
,In

is only 1-12 degrees of rotation in the cervical motio e nding upon the segmental level and
cervical and lumbar spine, rotational
re or exacerbation of a disc herniation, and for

- 91
failure, facet fracture must occur first”.

magnitude of head movement)”.”' He continues,

ST
2

manipulation most likely cannot be implicated in dis8

rotational forces from a manipulation to be ingolved in 8

[T3g”’

Standard of Chiropractic Carefor Disc NIARPORS

It is very likely that reports of dis ions caused by manipulation are in fact pre-existing
conditions that were not fully explai ient prior to adjustment/SMT. Critical to the discussion
of pre-existing disc herniations is t t chiropractic manipulation is actually the standard of care

for patients who have cervigft' (fc h ns. ¥ 71979 1 fact, even in the Mercy Center Guidelines, it
is stated that manipulatiofigs og ptraindicated in the case of “extensive disc prolapse with evidence of
severe nerve damage”.'” In'% ~@ tive study of 27 individuals with MRI confirmed cervical disc
herniations, BenEliyahu®' dem ated statistically significant improvements in visual analog scales,
pain intensity, re ork, and a reduced size of the disc herniation following chiropractic care. He
states “Chiropracti ent of disc herniation, including spinal manipulation, may be a safe and
helpful foNfhie treatment of cervical and lumbar disc herniation”.”! Not only does spinal
manipuldfion not ggu$p disc herniations, there is strong evidence that it is of benefit to these cases.

O

M eclami jon or torque

ial rotation of the in vivo spine, y-axis rotation, is an example of torsion applied to the disc. It
is helpful t&note, that the term torque is used when this type of moment load is applied to cadaveric discs,
motion segments, or spinal regions.

Figure 1B in the last issue depicts torsional loading and the resultant elastic deformation. This
simple model is applicable to our discussion. Figure 1F shows that cross-sectional shear stress is caused
by torsion. The arrows increase in length moving away from the center toward the periphery. This
indicates that the inner portion is under minimal stress and strain, while the outer margin is subjected to
large stress and strain. Applying this to the disc, the nucleus and inner annulus will experience low
magnitudes of stress and strain during torsion, while the outer annulus will experience the greatest stress
and strain.
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The above analysis of stress and strain in the disc is only correct for a structure with a circular
cross-sectional shape. A predominantly circular or cylindrical shape is only encountered for discs in the
thoracic region. The cervical and lumbar IVD’s are elliptical in cross-sectional shape.®’ Different shapes
of the disc will have different stress and strain distributions. A disc which is circular in transverse section
would have an even distribution of the stress arising from torsion around its circumference; the thoracic
discs exhibit this type of stress. However, the elliptical cervical and lumbar discs will develop posterior
and posteriolateral stress concentrations as a result of torsion.®” At first glance, this may seem to indicate a
structural design flaw in the cervical and lumbar regions, however, other design features and material
properties compensate for these stress concentrations. In actuality, these cross-sectional shape changes are
structurally suited for the regional variations in movements and loading throughout the spine. “Zg

There are three primary mechanisms whereby a motion segment resists torsion: 1) th@{ti
direction and stiffness of the annular fibers, 2) bony restriction via articular process cont
depends upon the orientation of the zygapophyseal joints in the different spinal regions
strain in other spinal ligaments, which primarily occurs in the thoracic region and i
cervical spine during larger rotation angles.™” The first two are relevant to ougdis

1) All collagen fibers, in their long axis direction, are organized ingo a
called the crimp of the material. This crimped orientation allows for longi &m with minimal
stress in the initial stages. As the crimp is taken out, the fibers become ig@Ras tiff (large increases

in stress are required to deform the tissue further). Strains of 3-4 % arefequir@d to remove the crimped
101

pattern of collagen.* Longitudinal strains of 4% in single'”' and ip 8 afular lamellae are required
before the tissue begins to develop maximum stiffness. Hukins* §a ested that this is the strain at

which damage may begin, but this has yet to be confirmed. &
1ghe
ate t

atlure stress, failure strain, and tensile
lowest values, while the outer lamellae
fin the posterior and posteriolateral areas. It is
of the anterior annulus is related to the location

There exists regional and circumferential varg
modulus for the annulus.'”"'"* The inner lamellae d
have the largest with the anterior having higher valud
important to realize that the increase in matergal propert

of the axis of rotation during torsion (i.e., the is posteriorly located which means the anterior annulus
will have larger stress and strains comparedgtp th erior).” However, Ebara and colleagues'” state,
“importantly, values for tensile modulus, i tress, and failure strain appear to vary more with
position in the radial direction than b, n ior and posteriolateral sites”. Therefore, it should be
obvious that the mechanical proper tlae outer annulus are ideally suited to resist the increasing

stresses and strains moving er sed by torsion.

According to Hul§ & ol@gen fibers can only strengthen or reinforce tissue if a given stress
increases their longitudinal ‘-@ the material experiences tensile strain). Torsion is the only load
which acts parallel to the fiber 4ggfCtion of the annulus. Thus, the fiber direction is ideally suited for
resisting the stre ated by torsion. However, only 50% of the annulus can resist a given torsional
load due to the alt prection of the adjacent lamellae.®
s shown that in order to obtain an annular fiber strain of 3.0 % (recall, 3-4 % strain
issue damage begins) during torsion, a rotation angle of 5 degrees must be applied.
d Hutton® have shown that the disc will recover completely from rotations of up to 9
degre umbar spines in vitro and in vivo, the articular processes only allow a maximum of 3
in most cases only 1-2 degrees of axial rotation per side occurs.'®"!" It appears, therefore,
that torsion"s incapable of inducing the rotation required to cause annular damage or failure.

Farfan and Sullivan'"? first proposed that asymmetric facets or facet tropism was a direct
mechanism leading to disc pathology during torsional loading. Later, others suggested similar
mechanisms. ' In contrast, recent investigations have rendered this hypothesis to be invalid.'**"'*!''® For
instance, Ahmed et al.,'" in reference to Farfan and Sullivan''? and Loback et al,'"® state “the foregoing
researchers have only quantified the facet geometry in the transverse cross-sectional plane,”and “these
methods are limited to two-dimensional geometric features.” This prompted Ahmed et al.'”® to study the
three-dimensional facet geometry in 35 L2-L3 and 35 L4-L5 motion segments and its relation to axial
torque. They state, “the results of the present study indicate that the axial torque-rotation response is not

-
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affected by asymmetry of the facet joint geometry at either the L2-L3 or the L4-L5 segmental level.” '

Adams and Dolan''® state “Torsional loading damages the lumbar apophyseal joints long before the disc
regardless of the precise orientation of the articular surfaces.”

Still, many investigators continue to support the ideas of Farfan''” and claim that torsion is a
damaging load for the disc.*®'"® However, Adams and Dolan® discussed that the apophyseal joints must
be removed in order to obtain the magnitude of rotation (10-20 degrees) used by Farfan to damage the
annulus.

Krismer et al''® concluded that annular fibers restrict rotation more than facets. However, their
methodology is questionable. They used functional spinal units (FSUs) that were given two separate
injuries in alternating sequences: removal of the facets and complete sectioning of half of the pgsgerior

and body weight) combined with axial torque, the apophyseal joints restrict more than § tghe applied
moment. Additionally, FSUs do not simulate the intact behavior of full lumbar sping gfherates
complex moments and forces which differ at the various segmental levels.log‘n w
specimens, only total discectomy at one level will cause an increase in thegxi
applied torque moments. "%

When all the information is pooled, it is apparent that torsional in S\ inadequate cause of
damage to the annulus and most certainly does not cause or lead to nu@]iation. 8.

85,88,103,104,110,114,115,119,120, 121

ongo occur during

Summary
While the Chiropractic adjustment has been i atc@in a variety of potential side-effects, there
benefit of the procedure.
Biomechanical data demonstrates that it is unlikely tH@y adjustive force could damage a spinal disc.
Qg a cerebrovascular accident has been discussed
in the literature in case reports and physiologigstudies, more recent information demonstrates that the

likelihood of such an event in lower than cygpth before. Significant adverse events from
chiropractic adjustments are rare. It is lik%n
n

any patients present to the chiropractors office with the
implicated side-effects as a pre—exis@

s that went undetected and/or unexplained to the patient.
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