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Spinal Manipulation in the
Treatment of Low-Back Pain”

Dr. Kirkaldy-Willis 1s a professor
emeritus of or? thi opcdics and director of
the Lewo-Back Pamn Cliniz ar the Uni-
versify Hospital, Saskatoon (Canadal,
D.”, Ca::nﬂu I L}.u '""77 and a
TeSeaTCN fc,.c- welth the D) ezgrhment of
Orthopedics a: the Un,b,r_,:; Hosy:-

ia).

. Spimalmeralation, one of the oli-
e<‘for7r of therapy for back u.m Fiis
mostly beer pract ticed ~utndc of thr

medicai profession. Guer the past dec-
ade . there has beenan escalation of ¢
ical and basic science rosearch on ma-
nmuiah'* the Tapni, which has \}‘LL wm
thai thore 15 a scietific basiz for the

71_

treatment of back pain
tion. Mest famiy pracutionems h
neither the time nor inchiasion to mas-
ter the art of maniruicris I3
wish lo refer thelr paticnis fo a skilled
practitioner of this therayry. Results of
spinal manipulation m 283 patients
with: low back pain are p”wﬂ*-“d The
phusician who makes use of this re-
source wil! provide religf for many pa-
tients.

I
J‘u‘ man L’ wha-

*Reprinted with permission. Kirkaldy-
Willis WH, Cassidy JD. Spinal ma-
nipulation in the treatment of low-back
pain. Can Fam Physician 1985;31:535-
40.
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Back pzin is one of the com-
monest presenting complaints in
office practice: almost 80% of the
general population will experience
low back pain during adult life. At
anv given time, 20-30% of adults
suifer from low back pain.’ ? In
industry, disorders of the lower
back account for four hours per
year per worker of lost productiv-
ity, and rank second only to upper
respiratory mfectlon as a cause of
absenteeism.? Patients with low
back pain represent a major seg-
ment of the chronically disabled,
comparable to the numbers suffer-
ing from heart dzsease arthritis
and rheumatism.? Estimates for
the cost of treatment and com-
pensation in the United States for
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these suffering from back p
ceed $14 billion annualiv — not-
withstanding the cost of iost pro-
ductivity in the work place.”
Despite the high frequency and
enormous cost of low back pain,
the causes and effective therapeu-
tic programs remain highly prob-
lematic. Part of this problem is due
to the nature of low back pain:itisa
common, self-limiting disorder
with a high rate of recurrence.*
Moreover, the many different
causes of back pain are not always
readily apparent. In fact, with the
exception of back pain and sciatica
resulting from entrapment of the
spinal nerve root by degenerative
changes or by disc herniation, most
causes of low back pain lack objec-

pain ex-
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tive clinical signs and overt patho-
logical changes. Nevertheless,
these obscure causes are responsi-
le for most of the back pain seenin
clinical practice.” Less than 10% of
low back pain is due to herniation
of the intervertebral disc or entrap-
ment of spmah’lﬁesb degenera-
tive disc disease.’ * ° ALcordmg
lv, the diagnosis of low back painis
a difficult matter. We attempt to
group back pain patients into syn-
drome categories on the basis of
their history, pain distribution,
phyvsical examination and radio-
graphic findings.® By this ap-
proach, we try to identify the pre-
dominant pain-producing lesion
and direct our treatrment accord-
inglv. Although this method is
clinically useful, it does not neces-
sarilv reflect true pathogenesis.
Since most low back pain is
idigpathic, the effects of many
commoniy applied therapies re-
main highiv speculative. This is
true for such popular treatments as
spinai fasion, chemonucleolysis,
face: injection and denervation,
trerscutaneous electnical nerve
stimulztion, acupunciure, exer-
Cise, frag tmn mampua won and so
on. 2ne could ie that spinai fu-
o rehieves pain by denenvating
nal structures rather than by sta-
.;i‘izjn:‘ an unsiaple mnt‘;oﬁse"-
ment. Perh aps extensive operatve
procedures relieve back pain by
lovsermé, INtraosseous venous
hypertension or by enforcing bed
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rest and a planned period of

ehabilitation.” Moreover, spinal
fusxon has not been subjected to
rigorous clinical trial.? This is also
true for many other therapies.
Furthermore, the natural history of
low back pain ensures a good lonO—
term result despite treatment.’
Therefore, it is wise to begin the
treatment of low back pain with a
safe, cost-effective, conservafive
program of therapy and to proceed
to more expensive and invasive
rrocedures in carefully selected pa-
tients onlyv.

What Is Spinal Manipulation?

Spinal manipulation is essential-
lv an assisted passive motion ap-
phed to the spinai apophvseal and
sacroiliac joints. The terms mobi-
liratior and manipulation require
serarate definitions.'" In Flm’re 1
the mesion of a synovial joing 1
shown in one plane. Beyond the
end of the active range of maobaon
(ROND of anv savne vial joint. there
is a small buffer zone of p assive
mobility. A joint can be only pas-
sivelv assisted into this ROM. This
constitutes mobilization.

At the end of the passive ROM,

Table 1-— Results of spl-
nal manipulation in 54 pa-
- tients with postenor jOInt
syndrome .

- Average durahmdpal.n 56yt3
Avefage length of ioaow-up 9.2 mo. .

' Table 2 — Results of spi-
" nal manipulation in 69 pa-
_. tients with sacroiliac joint
g syndrome

i }\verage duration of pain . 7.9 yrs. -
7 Average lengm of Sollow- -up 10 3 mo.

“Hesuns S e e
- Grade 1. S g

 Grade 2.
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an elastic barrier of resistance is en-
countered. This barrier has a
spring-like end-feel which is the re-
sult of a negative or subatmospher-
ic intra-articular pressure. This
negative pressure is a stabilizing
factor in the coaptation of the ar-
ticular surfaces. If the separation of
the articular surfaces is forced
bevond this elastic barmer, the joint
surfaces suddenly move apart with
a cracking noise. This additonal
separation can only be achieved af-
ter cracking the joint and has been
labelled the paraphvsiolegical
ROM. This constitutes manipula-
tion.

The cracking sound on entering
the paraphvsiological ROM is the
result of the sudden Eberation of
svrnovial gases, a phenomenu"
known to physicists as ca\*tahon
The resuliant synovial bubtble
be demonstrated radmfﬁplum v
and is reabsorbed over the tollow-
ing 3d minutes. During this period,
the elastic barrier of resistance be-
tween the passive and paraphvs-
ioiogical zones is absent, and “here
1s an Increase in the jomnt space. As
the synovial gases are reabsorbed,
the intra-articular pressure drops
the joint space narrows, and the
elastic barrier of resisiance 5 re-
established between the passive
and paraphysiclogical zunes. Dur-
Ing this refractory penaad, the joir
is somewhat unstabie and cannct
be remanipulated safelv.

At the end of the parephysiolog-
ical ROM, the limit of anatomical
integrity is encountered. Move-
ment beyond this limit resuits in
damage to the capsular ligaments.
During manipulation, a carefully
graded and directed thrust is ap-
plied across the joint space at the
end of the passive ROM. This force
must be great enough to overcome
the elastic barrier of resistance, but
not so great as to separate the joint
surfaces beyond their limit of ana-
tomical integrity. This requires pre-
cise positioning of the joint at the
end of the passive ROM and the



proper degree of force to overcome
joint coaptation. This skill 1s not
easily acquired; considerable train-
ing and experience are necessary.
In the hands of a skilled manipula-
tor, the procedure is not painful.

Most lumbar spine manipula-
tions are done with the patient in
the side posture position (see Fig.
2). In this position, the knee and
hip of the upper leg are flexed on
the lower leg. This enables the up-
per thigh to be used as a lever. In
the side posture, the lumbar lordo-
sis is reduced, and the spine is rel-
atively straight.

Tobegin the process of mobiliza-
tion and manipulation, the pa-
tient’s upper body is twisted to in-
troduce an element of rotation and
lateral flexion into the lumtar spine
(see Fig. 3}. In this position, thereis
a counter-rotation of the upper tor-
so on the pelvis, and the posterior
facet joints are at, or near, their
limit of active ROM. During the
next step, the manipulator must try
to localize the potint of counter-
rotation to the motion segment to
be manipulated, by varying the de-
gree of flexion in the upper knee
and hip (see Fig. 4). This, in turn,
varies the degree of tension placed
on the lower lever and the point of
counter-rotation between the two
levers. Bv increasing the tension on
the lower lever, the force of the
manipulation can be localized to
higher levels of the lumbar spine.
With experience, the manipulator
can be very specific in selecting the
spinal level to be manipulated.

Once the force of the manipula-
tion has been localized, the process
of mobilization and then manipula-
tion can begin. With the patient ro-
tated in the side posture, the coun-
ter-rotation force on the spine can
be increased through the passive
ROM up to the elastic barrier of
resistance (see Fig. 5). This consti-
tutes spinal maobilization and can
be repeated several times with in-
creasing force. If enough force is
applied to overcome joint coapta-
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tion. a crack is produced, and the
ROM is increased into the para-
phyvsiclogical zone (see Fig. 6). An
experienced manipulator can over-
come the elastic barrier of resist-
ance with a caretuliv applied, high-
velocity, short-amplitude thrust.
Less experienced clhinicians should
master the art of mobilization be-
fore attempting to manipulate the
spine.

What Are the Effects of Spmal
Mampulat;on"

Research into the effects of spi-
nal manipulation has esca]a‘ed
over the past decade,’®* partly
due to increased understanding of
articular neurology and pain mod-
ulation.

Melzack and Wall'® first pro-
posed the gate theory of pain in
1965. Since that time, the basic
principles of this theory have with-
stood rigorous scientific scrutiny —
even if the precise mechanisms and
anatomical details are not fully
understood. In essence, they pro-
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posed a spinal gating mechanism
within the substanta gelatinosa
(Rexed’s lamina I} of the dorsal
horn of the spinal cord. This gate
controls the central transmission of
sensory information including
pain, touch, temperature and
proprioception. They have shown
that the central transmission of
pain can be blocked by increased
proprioceptive input and facili-
tated by a lack of proprioceptive
input. This simple concept ex-
plains why rubbing an acute injury
alleviates the pain and the impor-
tance of earlv mobilization to con-
trol pain after musculoskeletal in-
jury.

Wyke' has shown tha? the ar-
ticular capsules of the spinal facet
joints are denselv populated by
mechanoreceptors. These en-
capsulated nerve ending: relav
proprioceptixe information on
joint position and mobility through
large myelinated fibers to the sub-
stantia gelatinosz of the spinal
cord. These impulses then com-
pete for central transmission with
impulses from the smailer un-
myelinated pain fbers from adja-
cent tissues. Hence, increased
proprioceptive input in the form of
spinal mobility tends to degease
the central transmission of pain
from adjacent spinal structures by
closing the gate. Any therapy
which induces motion into articu-

Table 3 — Results of spi-
' nal manipulation in 48 pa-
- tients with combined
postenor joint and sac-
L_Wrolhac joint syndromes
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lar structures will help to mh1bxt
pain transmission by this means.’
Wvke and others*?' have also
shown that articular mechano-
receptlor stimulation has a reflex-
ogenic effect on motor unit activity
in the muscles operating over the
joint being stimulated. Stretching
of apophvseal joint capsules can
thererore reflex]v inhicit facilitated
moteneuron poois which are re-
sponsible for the increased muscle
excitability and spasms that com-
monly accompany low back pain.
In more chronic cases, there is
shortening of penarticular connec-
tive tissue and intra-articular adhe-
sions may form.* = We believe
that in some cases, manipulation
will stretch or break these adhe-
sions. In fact. in most cases of
chronic low back pain, there is an
mnitial increase in symptoms after

able 4 — Results of spi-
:nal manipulation in 31 pa-
ients with posterior joint =
-~ syndrome and/or sac- o
. roiliac joint syndrome .
wrth lumbar instability

ral manipulation in 60 pa-
éntxenm with nerve root en-

the first few manipulations. In
almost al] cases, however, this in-
crease in painis temporary and can
be easily controlled by local ap-
plication of ice. However, the gain
in mobilitv must be maintained
during this period to prevent fur-
ther adhesien tormation. Through
these mechanisms, spinal ma-
nipulaticn can break the cycle of
pain, muscle spasm and immobil-
itv. which predeminates in many
cases of low back pain.

At present, there is no evidence
that manipulation replaces sublux-
ated vertebrae. This theory was
first put forward by the chiroprac-
tic professicn manyv years ago and
has largely been abandoned.
However, changes in epiduro-
graphic defects have been reported
after manipulation,? though
similar stud\ using mvelography
showed no changes in the defects,
yet over 30% of the patients stud-
ied were improved by manipu-
lation.® More recently, manipula-
tive therapy was shown to be su-
perior to shortwave diathermy and
exercise in a randomized con-
trolled clinical trial on patients \~1th
prolapsed intervertebral discs.?
Qur own studies and those of
others suggest that success with
manipulative therapy decreases
with increasing neurological
deficit.”” ** We would therefore
not recommend manipulative ther-
apy in cases of prolapsed disc with
marked neurological deficit.

How-Successful Is Spinal
Manipulation?

Since 1952, there have been over
50 clinical trials of spinal manipula-
tion for back pain.?® Of these stud-
ies, 13 are randomized controlled
clinical trials. Although some of
these studies show faults in design
and some degree of variability in
the results, certain trends are
emerging.

In the treatment of acute low
back pain, most studies show that
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manipulation tends to shorten the
episode of pain,®” * partcularlv
over the short term. Longterm fou-
low-up suggests that the initial
advantage of manipulation over
other therapies is lost with time.
This is also true for other treatment
and is consistent with the recurrent
nature of low back pain.

Similar findings have been re-
ported for the treatment ot chronic
low back pain by maripula-
tion.** 3 In most cases, there is an
inital improvement followed by a
regression to the mean. These find-
ings suggest that although spinal
manipulation is successhul in alle-
viating low back pain, it does not
affect the recurrent nature of the
disorder. Similarly, discectomy for
lumbar disc herniation results in
regressxon to the mean over along-
er time.™

Several points should be made
about clinical triais of manipula-
tion. In most cases, the method of
manipulation is not described
many of these trials utlized mot:-
lization rather than manipulation.
In a majority of the studies, very
few treatments were given, and the
training and expertise of the ma-
nipulators are impossitle to judge.
In some, there are obvious design
errors and experimental bias is like-
ly. In others, the numbers are prob-
ably too small to show significance.
Nevertheless, there is ample evi-
dence that spinal manipulaton is a
useful therapy deserving further
study.

Which Is the Best Back to
Manipulate?

Many attempts have been made
to identify patients who will best
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respond to manipulative therapy.
Jayvson et al. were unable to iden-
tify any prognostic markers other
than a shorter historv of pain.*
Evans et al. found that patients
benefiting from manipulation were
more likelv to be older and to have
had sV wtoms for a shorter pe-
nod. T‘we same group was unabie
to predict treatment outcome on
the basic of ra diographic fin
o lna rerospective

identified <o

PR B
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hererore, our
nic '">e represeniaty
ot similar teatmen given in pn-
mary care to patients who are not
totally disabied.

In our study, the patient’s re-
sponse to Teatment was assessed
by an independent observer and
based on the patient’s impression
of pain relief and loss of disability.
The results were graded as follows:

Grade 1. Symptom-free with no re-
strictions for work or other activi-
ties.

Grade 2. Mild intermittent pain
with no restrictions for work or
other activities.
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~ere made worse by
manipuletion, vet many experi-
enced an increase in pain during
the first week of treatment. Pa-
tients undergoing manipulative
treatment must therefore be reas-
sured that the initial discomfort is
only temporary. In our experience,
n\thmg less than two weeks of
daily manipulation is inadequate
for chronic back pain patients.
Our results are summarized in
Table 8. Patients grouped under
the referred pain syndromes in-
clude those with posterior joint
and sacroiliac svndromes. These
patients may present with low back
and/or leg pain, but have no signs

19 — 11 — 63

of radiculopathv. The designation
of postenior joint or sacroiliac svn-
drome does not necessaniv reflect
pathogenesis, but rather the struc-
tures that were manipulated. The
patients grouped under nerve
compression syndromes include
those with nerve root entrapment
syndrome and a small, select grk up
of patients with central spinal cte-
nosis svndrome who were unfi*
surgery. These patients all had evi-
dence of radiculopath\" most pre-
sented with leg pain. The Jovel of
manipulation in this group was de-
termined b\ Criteria outlined
elsewhere. ™

It we consider a grade 1-2 re-
sponse to treatment s climcally
significant. a significantiy b(ttcr re-
sult was obtained in the referred
pam svndromes. We also tound
that patients with low back and or
pr m'm.; sciatica (pain not past the

‘- Table & — Resu!ts of spi-
" nal manipulation in ten
patients with nerve root
entrapment syndrome
" with lumbar instability

- Average duration of pain = 115 yrs
Average length of follow-p 126 ma.

" Resuhts: - T

- Grage 1 40%
] Grade 2 : 1%
[ Grade 3 o 20%
L. Grade 4 - 30

Table 7 — Results of spi-
. nal manipulation in 11 pa-
. Hients with central spinal -
stenosis eyndrome . -

L Average duration of pain - .163yra

,Average langthoffollow—up 7.0m

siaded jeuoissajoad
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knee) responded significantly bet-
ter than those with distal sciatic
radiation of pain (p<<0.001). In one
group of patients (Table 4), radio-
graphic evidence of motion seg-
ment instability (as diagnosed from
lateral views taken at the extremes
of lumbar flexion and extension)
was associated with a significantly
poorer response to manipulation
(p<<0.01).* Almost 25% of our pa-
tients had undergone previous sur-
gical treatment for their back pain,
and although there was a trend to-
wards a poorer response to treat-
ment, it was not statistically signifi-
cant. This was also true for the de-
gree of degenerative disc disease
seen on the X-ray.

Who Should Deliver
Manipulative Therapy?

Several professional groups ofter
manipulative therapy; of these
chiropractors are the largest. Most
provincial health care plans insure
their care. Recently, the phys-
iotherapy profession has become
more interested in providing this
care. Many undergraduate phys-
iotherapy colleges now offer train-
ing in mobilization and manipula-
tion. In the United States, some
osteopaths still provide manipula-
tive care as part of their allopathic
practices. Some physicians practice
manipulative medicine fulltime;
most are members of the North
American Academy of Manipula-
tive Medicine which offers post-

graduate training. It is not difficult
to obtain manipulative treatment
in most Nerth American and Euro-
pean centres.

Manipulation requires much
practice to acquire the necessarv
skills and competence. It is a full-
time vocation: few medical practi-
tioners have the time or inclination
to master it. Most doctors, whether
family physicians or surgeons, will
wish to refer their patients to a
practitioner of manipulative ther-
apy with whom they can cooper-
ate, whose work they know and
whom they can trust. The profes-
sional background of these practi-
tioners may vary from case to case.
The physician who makes use of
this resource will provide relief for
many back pain patients. =
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