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Chronic low back pain (CLBP) is one of the most pervasive and costly problems facing
medicine today. In addition to personal suffering, CLBP accounts for a greatly dispropor-
tionate amount of consumer health care over-utilization, employee absenteeism, lowered work
productivity, disability and compensation payments. Recent research in the area has called
attention to the complex nature of the problem and the need for an interdisciplinary approach
to identification and management. Toward this end, a panel of health care professionals with
skill in the assessment and treatment of chronic pain was convened on November 17, 1988.
Sponsored by the Institute for Behavioral Medicine in Providence and with funding from the
National Institute for Neurological Disorders and Stroke, Stroke and Trauma Program, the
purpose of the panel discussion was to bring together clinicians and researchers from
distinctly different specialties but who all work with CLBP patients. Topics of discussion
included etiology, current status of medical diagnostics and treatments for chronic pain,

conceptual and systems issues, and directions for future research.

Moderator: What do you believe
to be the critical signs or symp-
toms in a medical examination
which would suggest the presence
of disc or nerve root involvement?

Lucas: The presence of herniated
disc or nerve root irritation is
probably the easiest of all diag-
noses to make for the physician
treating individuals with lower
back pain. One can often spot the
individual with such a symptom
complex as he/she walks into the
examining room, and very often
the history gives the diagnosis.
The major complaint is that of leg
pain, weakness or numbness. Any
or all of these symptoms can be

present with nerve root compres-
sion.

There are two groups of pa-
tients that we see with nerve root
involvement: A younger group,
aged 20 to 40, that present with
leg pain secondary to a herniated
disc, and an older group, aged 50
and beyond, who present with leg
pain secondary to spinal steno-
sis. Their complaints are differ-
ent. The younger group com-
plains of leg pain, and may also
complain of numbness and
weakness. Pain is exacerbated by
standing or sitting. Relief can
often be found in a reclined po-
sition. Symptoms begin acutely,
often preceded by back pain, but

very often when the leg pain be-
gins the back pain disappears.
The older group with spinal ste-
nosis generally complains of an
achiness or weakness in the legs
which is present with standing
and walking and is relieved by sit-
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ting down, much the opposite of
the patient with an acute disc her-
niation. The leg symptoms are
differentiated from those of vas-
cular claudication in that the pa-
tient with spinal stenosis mneeds
to sit down to get relief. He or she
cannot stop walking or stand still.

On physical examination, the
younger patient generally will re-
port excruciating pain and show
marked restriction in spinal mo-
bility. He or she more often will
show neurological deficit on ex-
amination of the extremities, with
decrease in sensation, weakness,
and reflex changes, and radiating
pain with straight leg raise. The
patient with spinal stenosis may
show some spinal restriction, but
generally this is in extension
rather than flexion of the spine
and the physical exam is remark-
able only in the paucity of find-
ings. Generally there is no evi-
dence of neurological deficit. In
a classic picture of nerve root in-
volvement either due to stenosis
or disc herniation, diagnostic
studies such as a CT scan, MRI
or myelogram should only con-
firm the diagnosis arrived at on
the basis of the history and ex-
amination. It is very rare to have
a false negative diagnostic test in
a patient with nerve root involve-
ment. On the other hand, patients
with minimal clinical findings
may have notable abnormalities
on their CT scan, myelogram or
MRI which may not be clinically
significant. One must always keep
in mind, especially in the surgical
treatment of back pain and nerve
root involvement, to treat the pa-

tient based on presentation of
symptom rather than solely on the
basis of diagnostic tests.

Moderator: What are the indi-
cations for surgical intervention
in chronic low back pain?

Gelch: First, there is a major
problem with the phrase “low
back pain.” | don't treat “low back
pain” per se. | am a surgeon and
operate for radiculopathy, that is,
pain that radiates down the back
and side of the leg along the dis-
tribution of the sciatic nerve. Low
back pain can occur because of
surgically-correctable conditions
such as slippage of bones, spon-
dylosis or spondylolisthesis. Rad-
iculopathy can arise from tuber-
culosis or a metastatic process.
Finally, low back pain can be sec-
ondary to instability of the spine
because of some injury. If the
spine were all vertebrae, that is,
all bone, an individual wouldn’t
be able to bend at all. The spinal
column is a flexible rod that per-
mits bending and twisting. But
where there’s movement, partic-
ularly flexion, there is a signifi-
cant amount of force or pressure
applied to the spinal column. For
example, if an individual bends
over to lift an object, there is a
tremendous acute pressure
placed on the discs and the lig-
aments around them. And so
when an individual tears a liga-
ment somehow, the disc dis-
places. When a disc becomes
displaced it pinches the nerve,
transmitting pain down through
the buttocks, legs, and occasion-

ally the groin. By examining the
pattern of pain distribution, the
clinician can identify the level of
the involved disc.

In my practice I treat patients
who have leg pain secondary to
nerve compression. Those who
have low back pain symptoms
only are more appropriately
treated conservatively. In those
cases of low back pain secondary
to spinal instability, an or-
thopedic surgeon such as Dr Lu-
cas, who understands the me-
chanics of the back, would be the
most appropriate treating physi-
cian. On the other hand, if the low
back pain is derived from trigger
points or lumbosacral or sacro-
iliac joints, a physiatrist such as
Dr Parziale would be the most ap-
propriate.

Low back pain is really only a
description and not a diagnosis.
A patient either has low back pain
secondary to a specific working
diagnosis or sciatica. If a patient
has sciatica, he/she may require
neurosurgical evaluation to rule
out multiple sclerosis, herpes
zoster, or diabetes affecting the
nerve, and neurosurgical inter-
vention may be required.

Moderator: Dr Gelch has raised
some interesting points. The def-
inition of terms is important to
discuss. Dr Follick, would you
differentiate acute and chronic
pain conditions, and what the im-
plications are for treatment of
these two types of pain problems?

Follick: A clear distinction must
be made between acute and
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chronic pain. In the context of an
acute pain problem, the pain per
se is considered as a symptom.
Acute low back pain is the phrase
used to describe pain that is less
than three months in duration and
typically is related to some injury.
When considering chronic pain,
the situation is quite different.
Pain is not necessarily viewed as
a symptom but rather often times
is the primary problem. Chronic
pain, in contrast to acute pain, is
a complex phenomenon com-
prised of sensory, affective and
evaluative components. Chronic
pain is usually experienced daily
and is pain that has persisted for
an inordinately long period of
time, usually six months or more,
despite repeated medical inter-
ventions.

The mechanisms involved in
the maintenance of chronic pain
are hypothesized to be different
than those for acute pain. In the
case of chronic pain, psychoso-
cial and/or environmental factors
are considered to have a major
influence on the clinical picture.
Hence, treatment of chronic pain
needs to be different than the
treatment employed for an acute
pain.

Moderator: Returning to the
question of diagnosis, recently the
field of medicine has witnessed
major advances in technology.
Diagnostic techniques have im-
proved considerably with mag-
netic resonance imaging (MRI)
perhaps as the best example. Dr
Parziale, what additional infor-
mation does MRI provide beyond
Computerized Tomography (CT)?
Also, would you comment on
other techniques that are now
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available for the diagnosis of low
back disorders?

Parziale: Magnetic resonance
imaging (MRI) allows excellent
visualization of anatomy. It has
certain specific advantages over
CT, especially when evaluating
soft tissues. With MRI the clini-
cian can examine the saggital
plane quite clearly, something
that is often difficult to do with
CT. Additionally, the hydration
status of a disc can be evaluated
by MRI more readily than with CT.
This aspect of MRI is important
because in some disc syn-
dromes, a dehydrated disc can in
itself be a source of pain where
a well-hydrated disc is less likely
a source of discomfort. MRI can
help in differentiating between fi-
brosis, hematoma, recurrent disc,
and the patient who has a failed
back surgery syndrome. A neu-
rosurgeon would be less likely to
operate upon a person who pre-
viously had back surgery if they
were operating upon scar tissue
only, since pain will most likely
recur. If pain is related to a re-
current disc, that surgeon might
be more likely to reoperate. MRI
allows good visualization of the
spinal cord and the spinal nerve
root without intrathecal contrast.
The sensitivity of the examination
can be enhanced by weighing it
differentially using T1 and T2
weights. That along with para-
magnetic agents such as TV ga-
dolinium can dramatically im-
prove the contrast between the
various soft tissue structures. An-
other advantage of MRI over CT
is that MRI does not result in any
radiation exposure. CT still has
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an important place in evaluation
of the patient with low back pain.
In particular, CT is very good at
examining bony structures. For
fracture, displacement, or arthri-
tis, CT is the preferable tech-
nique.

Is there still a place for mye-
lography? Clearly, there is, but the
role of myelography will be
changing as we become more fa-
miliar with MRI techniques. Yet
MRl is not without drawbacks. The
MRI gantry is a narrow tunnel, and
some patients become claustro-
phobic during testing. Also, MRI
has certain contraindications
such as its use with patients who
have pacemakers or metallic im-
plants.

Plain film X-rays have been
used for many years and continue
to be valuable as part of a base-
line evaluation for low back pain.
Thermography has been advo-
cated by some although the re-
producibility of the thermograph
remains in question; thermogra-
phy is not considered a particu-
larly reliable diagnostic test at the
present time. Electro-diagnostic
studies such as EMG and nerve
conduction studies can give ex-
cellent information about the in-
tegrity of the nervous system. Fi-
nally, somatosensory evoked
potentials reveal the function of
the spinal cord. To summarize, a
variety of diagnostic techniques
and studies as well as local in-
jections and bone scans are avail-
able to help the clinician diag-
nose the causes of acute and
chronic low back pain.

Moderator: There is some excit-
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ing work being done now in the
area of the biomechanics of the
lumbar spine. I would like to pose
this question to Dr Marras first and
then ask Dr Wolf to comment as
well. Dr Marras, in your opinion,
what are the critical biomechan-
ical factors in low back pain?

Marras: Before | describe the bio-
mechanical factors involved in
low back pain, first let me give
you a brief overview of the way I
perceive the world. I like to divide
the world up into both internal
and external forces. External
forces are those forces against
‘which gravity works. In other
words, if I'm going to lift a box,
the force of gravity opposes the
lift. Internal forces, on the other
hand, are the muscular reactions
to external forces and these can
often become quite strong, as Dr
Gelch had mentioned. It is im-
portant to look at the muscular
involvement and that is often re-
flected by the motion of the back.
I would like to come back to this
point.

Wolf: It's remarkable that most of
the low back pain patients we see
don'’t have clear discogenic prob-
lems, nor is there clear evidence
of radiculopathy. Thus, we have
learned to ask a patient the crit-
ical question, “What activities ex-
acerbate your pain and then show
us those activities?” This ques-
tion begins to address the bio-
mechanical aspects of low back
pain. We thought several years
ago that one gained insight to-
ward understanding the aberra-
tions in movements in low back
pain patients by evaluating bilat-
eral paraspinal electromyo-
graphic activity to see how these

mirror-imaged muscles move rel-
ative to one another. While this
approach has provided some in-
sight into abnormal movements
when compared to normal pat-
terns, and also provided the basis
for certain training and treatment
strategies, it has not been the rev-
elation that some clinicians would
have liked. This is not surprising
when we consider the complexity
of the anatomy of the lower back.
Presumably, most low back pain
problems will govern the L4-L5 or
L5-S1 vertebrae interspaces, and
if we consider each as the mini-
mum of four joints, and each
moved by seven pairs of muscles
on each side of the back, then any
mechanical factors that produce
an aberration in alignment can
cause a change in the relative ac-
tivity or tension in those muscles.
As a result, there will be unequal
pull upon the various bones. In
turn, this excessive muscle ten-
sion can serve to reinforce the
misalignment, thus leading to fur-
ther pain.

A more exciting and promising
approach to examining the im-
portance of biomechanical fac-
tors is still in its infancy, and al-
though we have touched upon this
approach in recent years I think
we are going to hear a lot more
about it. This approach de-em-
phasizes electromyographic
analysis and rather concentrates
on kinematics; that is, the indi-
vidual’s ability to move through
three planes during dynamic ac-
tivities. There is accumulating
evidence that kinematics may be
a far more sensitive indicator of
aberrations of movement in terms
of pain than electromyography.

Marras: | agree totally with Dr
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Wolf. Given my perspective as a
biomechanicist, | want to deter-
mine what the low back muscles
are doing to produce that force
outside the body during dynamic
movements. | think of this proc-
ess in terms of a transfer function.
What I mean by that is input ver-
sus output. In other words, I want
to know what those muscles have
to do to supply that counter force
so as to maintain spinal equilib-
rium. As Dr Gelch mentioned, a
particular lift may result in 2000
Ibs of force exerted on the lumbar
spine. From a biomechanical
viewpoint, if an individual is
holding 100 lbs some distance
from the body, say a foot or two
away, then a moment around the
spine has been created which will
be equivalent to the force times
the distance. That moment must
be counteracted by another mo-
ment, which is supplied by the
muscle position relative to the
spine. However, that muscle is
only an inch or two away from
the spine, so the forces have to
be very, very great which is why
there can be 2000 Ibs of pressure
on the spine. As Dr Wolf men-
tioned, there are several ways to
evaluate the forces on the lumbar
spine. One method involves elec-
tromyography to determine the
amount of activity required to
produce the necessary counter-
force to the forces outside the
body. Another method involves
determining the net sum of that
muscle activity, which is often re-
flected in motion patterns around
the spine. In our laboratory, we
have done studies that have dem-
onstrated that there are dramatic
differences in the motion patterns
of individuals who are suffering
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from chronic low back disorders
as compared to controls. | think
that motion patterns are our “win-
dow to the world.” This biome-
chanical approach determines
exactly how all these myscles op-
erate. However, there needs to be
a word of caution. Presently, there
are a number of back testing ma-
chines available on the market
that measure these types of bio-
mechanical parameters. It is very
important to determine the net
sum of the muscle activity during
dynamic movement. Several ma-
chines claim they measure veloc-
ity parameters and motion com-
ponents yet these machines may
alter the motion so much that the
clinician is no longer evaluating
what the person has naturally de-
veloped over a lifetime of pro-
grammed learning of recruitment
of those muscles. Several ma-
chines control the velocity of
movement, which may be desir-
able when examining electro-
myography.

If the clinician is interested in
examining the net sum of motion
then the types of machines de-
scribed above are not necessarily
appropriate. There are other ma-
chines that let you use motion pa-
rameters as a dependent mea-
sure. The person is placed in a
chair and then moved around in
different planes. The motion pat-
terns or the motion components
are observed and analyzed for
those with and without back
problems. However, this type of
machine also has limitations be-
cause the mechanics of the de-
vice may alter the motion of the
back significantly. Usually the up-
per harness of these types of de-
vices may weigh anywhere from
30 to 50 Tbs which create huge
moments of inertia. Thus, when
an individual pushes against the
device, the mass begins to move
and will continue to move by it-
self even when the individual
stops pushing against it. Clearly,

the clinician should carefully
consider the advantages and dis-
advantages of the various types of
machines, and the purpose for
which it is intended, prior to mak-
ing a purchase. '

Moderator: Dr Follick alluded to
the role of psychosocial factors
in pain syndromes, especially as
the transition occurs from acute
to subacute, and ultimately
chronic pain. First, Dr Bishop,
what is the role of testing for or-
ganic signs when evaluating low
back pain? And second, to what
extent should the presence of sig-
nificant emotional and psycho-
social difficulties alter the medi-
cal approach to both assessment
and treatment?

Bishop: Clearly clinicians need
to conduct a careful assessment
of the psychosocial components.
There is compelling evidence that
psychosocial factors are ex-
tremely important in the devel-
opment of persistent pain con-
ditions. George Engel and a
number of other researchers
promulgated the concept of the
pain-prone individual. This re-
search has suggested that a num-
ber of factors, in particular, in-
dividuals with a background of
inordinate feelings of guilt, with
a marginal adjustment to life and
a high degree of problems, strong
aggressive drives and those who
experience loss or even the threat
of loss are prone to developing
persistent pain problems.

Other researchers have docu-
mented physical and sexual abuse
in the backgrounds of individuals
with chronic pain. They claim that
these individuals have led mis-
erable lives and are depressed.
However, the research evidence
suggests that most often depres-
sion associated with chronic pain
is qualitatively different than ma-
jor affective illness. Thus, we can-
not claim that pain is simply a

symptom of an underlying major
depression.

From a clinical perspective, the
psychosocial examination will
help the clinician make judg-
ments about the course of treat-
ment, which is a clinically im-
portant issue. It is also generally
acknowledged that a central psy-
chosocial component of chronic
pain is depression. It is, there-
fore, important to determine the
extent of depressive symptoms.
For example, does the individual
present with a history of chronic
depressive symptoms or a depres-
sive personality? Perceive the
glass as being half empty rather
than half full? Is the depression
reflective of a psychiatric disor-
der? The presence of a chronic
medical condition does not pre-
clude the presence of a concom-
itant psychiatric disorder. Does it
represent an adjustment to some
chronic marital or family dys-
function, with an exacerbation of
personality features as a result?
And last, but not least, is the pain
a result of depression secondary
to the medication syndrome these
patients often develop, the “junk
syndrome” of multiple medica-
tions? The clinician must sort out
these etiological factors, and re-
member that in a given patient
several of them may be active.

Another approach is to con-
sider different models, for ex-
ample, a social learning theory
point of view. Do operant or re-
inforcement factors account for
pain complaints and behavior?
Classical conditioning is also an
important paradigm to consider.
Patients frequently come to hos-
pitals or treatment centers and
have negative experiences be-
cause of unpleasant procedures,
such as myelograms, and they
may develop a conditioned fear
as a result. These fears may per-
sist and lead to full-blown pho-
bias. Many of these patients have
more phobias than we realize.



Also, modeling is an important
process by which patients learn
to respond to pain and illness. It
is, therefore, important to deter-
mine whether these individuals
have been exposed to «family
members or other individuals who
suffered from pain or other dis-
abling conditions and how they
handled it. Hence, if we examine
the patient from a social learning
point of view, and find positive
evidence, then this information
will help to determine the kind of
treatment to be provided.

The second model is adaptation.
As clinicians we often overlook
the individual’s preferred coping
strategy. Some people-read books
when they get upset, some peo-
ple go out and chop wood. If
you're a wood chopper, and you
develop a chronic back condi-
tion, you not only have the back
problem, but you have lost your
coping strategy, whereas the per-
son who reads the books may ac-
tually be able to make use of that
activity to overcome or modulate
the pain problem. The other as-
pect to consider within the ad-
aptation model is the presence of
maladaptively used defense
mechanisms. For example, is the
individual someone who tends to
somaticize, ie, express distress in
physical symptoms, overly focus
on bodily functions or displace
conflicts onto their body?

To summarize, there are many
psychosocial contributions to
chronic pain and several models
we can use to assess them. We
need to evaluate carefully in or-
der to choose the most appropri-
ate treatment.

Moderator: The assessment of
low back pain is compounded
further by the fact that there are
significant socioeconomic impli-
cations when an assessment is
conducted of a chronic pain pa-
tient. The terms that describe lim-
itations are not understood clearly

and, consequently, often con-
fused. Dr Parziale, would you
comment on and distinguish
among the terms impairment,
disability and handicap?

Parziale: The terminology is often
misused in clinical practice. The
World Health Organization has
developed standard definitions for
impairment, disability and hand-
icap. Impairment is an abnor-
mality of psychological, anatom-
ical or physiological function.
Disability is a loss of functional
capacity at an individual level.
Handicap is the resultant disad-
vantage of the disability which can
take various forms. It can assume
socioeconomic, vocational, or
cultural forms. Let me give you
an example of how these terms
may be distinguished. A young
man presents with spondylosis or
spondylolisthesis in his lumbar
spine found on routine X-rays.
That individual may be sympto-
matic or asymptomatic. If he’s
asymptomatic, he has an impair-
ment; there is a structural abnor-
mality, but there is no resultant
disability. If this man is sympto-
matic, he may have very little dis-
ability if he is employed in a fairly
sedentary type of job and has the
types of coping strategies that Dr
Bishop spoke about for his pain
problem. On the other hand, if
this individual is a professional
football player who has signifi-
cant pain from this impairment of
his lumbar spine, he may have
significant disability which will
then give rise to a resultant hand-
icap. He may not be able to pur-
sue his vocation, which would
then lead to a cultural and soci-
oeconomic hardship.

Moderator: I'd like to shift our
focus now to treatment questions
and ask Dr Gelch, what are the
criteria for surgical interventions
following an initial laminectomy?

Gelch: As a neurosurgeon, I'd like
to comment first about the eval-
uation of psychological/psychi-
atric problems in this population.
There is no question that chronic
pain is very commonly associ-
ated with depression. Many of the
medications used for pain such
as Percodan may mask an un-
derlying depression. But my ex-
perience as a neurosurgeon for
many years has made me aware
of the potential for a neurophy-
siologic basis for depression in
these patients. For many years, |
had performed a lumbar laminec-
tomy for a pinched nerve which
relieved leg pain but the patient
would be discharged with de-
pressive symptoms. For the past
4-5 years, I've been prescribing
high doses of steroids post-op-
eratively to address these symp-
toms, with favorable results. In
many cases, the depression re-
solves within 24 hours. In these
cases, the depression is not solely
functional but rather the fact that
the chronic pain produces adre-
nal insufficiency. Often times now
when we conduct a workup for
depression in the hospital, we de-
termine ACTH levels and perform
other hormonal tests to deter-
mine if there is any underlying
physical cause. It is my opinion
that many of these people with
chronic pain, because of the
stressful nature of the condition,
develop adrenal insufficiency.
These patients become de-
pressed and slow down in their
activities. In turn, they become so
concentrated on their back pain
and problems because they are
afraid of more pain that they de-
velop a chronic pain syndrome
which then becomes very com-
plicated. So it is important to rule
out any physiologic basis for the
depression that might be correct-
able.

As [ mentioned earlier, surgery
is indicated only if there is evi-
dence of radiculopathy. There are




only two types of disc that are op-
erative. One of the two types of
disc is called the ruptured disc,
that is, a disc that literally breaks
into pieces, like a “volcano erupt-
ing.” It's not a herniated disc, it's
not a slipped disc, it’s not a bulg-
ing disc. In a published study in
the Journal of Spinal Disorders,
researchers at the University of
Pennsylvania and Pennsylvania
Hospital conducted a retrospec-
tive study on their patients who
were carefully selected for and
underwent surgery.! They claimed
that 95 per cent of these patients
experienced good to excellent re-
sults from lumbar disc surgery.
Clearly, careful screening and se-
lection is crucial to achieve this
high a success rate. The second
type of disc is one that becomes
displaced beneath what is called
a posterior longitudinal ligament.
These are ligaments that keep this
soft, spongy material in place. If
a tear occurs the disc can then
come out through the ligament.
Oftentimes a disc comes out be-
neath the ligament over the bone
and cannot get back into place.
It is likely that there are discs that
“slip out and slip in” and this
process is one of exacerbation
and remission of pain. Indeed,
most individuals with acute pain
get better regardless of the treat-
ment provided. But we do know
that there are two types of disc,
the ruptured disc that breaks into
pieces and the incarcerated disc
which is displaced and pinches
a nerve to the extent that the body
cannot accommodate. One can
observe that the lumbar spine be-
comes flatter, with a disappear-
ance of lumbar lordosis in these
patients. That is nature’s way of
moving the disc away from the
nerve. It causes a flattening of the
back. But there is a limit to what
the body can do to accommodate
to a disc that is displaced and
compressing a nerve. So we do
operate only for those two types

of discs. Ordinarily, further explo-
ration is not appropriate. The di-
agnostic techniques that are
available, as Dr Parziale noted, are
quite good. With the combination
of CT, MRI, and myelography, one
you can obtain as high as 97-98
per cent diagnostic accuracy.
However, these tests can be
costly. Most importantly, the
physical examination is essential
in determining whether or not a
patient is likely to be a candidate
for surgery. The techniques noted
above are then used to confirm
the diagnosis and help pinpoint
the exact location of the defect.
With regard to repeat surgery, an
operation should not be per-
formed solely to remove scar tis-
sue because it simply will recur.
When you cut scar tissue, what
do you leave behind? You leave
blood. What does blood form?
Blood forms scars. Basically
you would never operate just for
scar tissue. However, there are
cases where a bone compresses
the nerve root. In these cases, a
second and even third operation
may be necessary. Some patients
do improve with a second oper-
ation, between five and ten per
cent, but as is the case for initial
surgery, one has to be very careful
that there is a clear disc problem
and not simply scar tissue. Un-
fortunately, if a nerve has been
compressed for some time, alter-
ations in the nerve can occur that
may never be correctable, even
with decompression.

Moderator: As an alternative to
surgery, a number of treatments
have been developed. Dr Parzi-
ale, would you comment on the
different non-invasive treatments
available for chronic low back
pain?

Parziale: Actually, there are many
treatments that should be consid-
ered for low back syndromes prior
to performing surgery. Generally,

it is acknowledged and, I believe
most surgeons would agree, that
there are relatively few and fairly
discreet indications for low back
surgery. Surgical intervention is
often restricted to problems such
as changes in bladder function,
acute pain that has been caused
by severe tissue compression and
progressive neurologic deficit.
Typically, the CLBP patient that
we would see in our Rehabilita-
tion Medicine Practice is one who
does not have these specific clin-
ical signs. Treatment may begin
with an education program, usu-
ally coupled with a low back ex-
ercise program. If radiculopathic
changes have led to weakness in
the lower extremity, then usually
lower extremity exercises are pro-
vided as well. The type of low back
exercise that is recommended
may vary from institution to insti-
tution and therapist to therapist.
There is good evidence though
that for many individuals who
present with acute or subacute
low back pain, extension exer-
cises, such as the McKenzie tech-
niques, can be very effective in
reducing discomfort. Williams
flexion exercises have been pre-
scribed routinely for low back
pain and are appropriate for many
patients. Traction is often applied
to theoretically reduce the ten-
sion upon the disc to the point
where actual distraction of the two
bodies is achieved. Substantial
force needs to be applied to ac-
complish this objective, in the
range of 50 per cent of body
weight, and the force has to be
applied to the pelvis keeping the
upper torso fairly stable. Conse-
quently, traction is difficult to ap-
ply consistently well and may
produce additional pain. Ultra-
sound has been used to heat soft
tissues, but may be ineffective in
many conditions. In cases of
small tumor or prior laminectomy
ultrasound is actually contrain-
dicated because of the potential



for additional damage. Superfi-
cial heat can be effective at re-
ducing paraspinal muscle
spasms. Ice treatments may be
used for the same reason. The
other treatments that are applied
in addition to exercise, traction
and heat or ice modalities in-
clude electrical stimulation to re-
duce paraspinal spasm. Electri-
cal stimulation can fatigue a
muscle that is in severe spasm
and consequently can produce
relaxation of that muscle which
can lead to a reduction in pain.
Transcutaneous nerve stim-
ulation (TNS) units can be used
to relieve pain as well. The use
of lumbar or lumbosacral corsets
can increase intra-abdominal
pressure and thus relieve intra-
discal pressure.

Perhaps the most promising
concept developed in treating
pain syndromes on a long-term
basis has been the idea of the
“neutral” spine,? promulgated by
Dr Jeffrey Saal. The objective is to
move a patient through various
ranges of motion and define the
position of the spine that is most
comfortable, which is not always
what is the normal lumbar lor-
dosis. The patient is taught to
maintain that neutral position of
the spine whenever they change
from a standing to sitting posi-
tion, sitting to standing, supine to
sitting and/or lifting objects.
Hence, when a transition is made,
most of the force is applied to the
legs rather than to the low back
region. This approach represents
an important theory in the reha-
bilitation of low back pain pa-
tients.

Moderator: Dr Wolf, do you want
to make any additional com-
ments on treatment alternatives?

Wolf: Well, I agree with Dr Par-
ziale that there has been an at-
tempt to develop treatment meth-

ods based upon normalization of
the spinal alignment. Considera-
ble research has been conducted
utilizing paraspinal EMGs during
static postures and dynamic
movements with the goal of un-
derstanding the forces on the
lumbar spine during these activ-
ities. 1 have concern with most
thermal modalities. Under the ap-
propriate conditions, either heat
or ice can reduce muscle spasm;
but the undeniable fact is that the
cause of the spasm is often in-
determinate and those spasms
will persist and represent them-
selves as long as that imbalance
in muscles remains. Unfortu-
nately some proponents of mo-
bilization techniques, including
manipulation of the spine and
gentle mobilization based upon
palpation and reorganization of
misaligned spinal segments, have
not adequately documented the
scientific validity of these ap-
proaches. In my experience, and
perhaps for some of you in this
room, very favorable results have
been obtained with mobilization
techniques. However, it is very
difficult to document the validity
and efficacy of this approach.
With regard to electrical stimu-
lation, particularly TNS, we have
had some experience at my in-
stitution regarding its utility as a
treatment technique. In most
cases, patients do very well while
they are under the TNS treatments
along with other interventions, but
as soon as the applications are
relegated to the patient, out of the
context of the clinical setting and
when these patients are sub-
jected to a variety of other factors
over which we have no control,
the benefits of this form of stim-
ulation decrease considerably.
Thus, I would say that electrical
stimulation to block pain has a
limited role in the total compre-
hensive care of back pain pa-
tients.

Moderator: A number of our
panelists today have commented
on the association between
chronic pain and depression. Dr
Bishop, would you comment on
the role of antidepressants in the
treatment of chronic pain.

Bishop: I think the term antide-
pressant is somewhat of a mis-
nomer. These drugs affect neu-
ronal transmission and vary in
their actions and side effects de-
pending on which enzyme sys-
tems they affect. Some of the ear-
lier generations of these drugs
affected many receptor systems.
Presently, there are antidepres-
sants available that affect only
specific receptors.
Antidepressants have other ef-
fects. For example, some are very
potent analgesics and can be used
in conjunction with other anal-
gesics to maximize the desired
analgesic effect. Amitryptiline
would be an example. Imipra-
mine is a very effective, fast-act-
ing antispasmodic (within 24-48
hours), quite different than the
time-line for its antidepressant ef-
fect, which typically is about two
weeks. The antidepressants are
also potent in reducing anxiety.
Clearly, they are effective in the
treatment of the neuro-vegetative
symptoms of depression such as
sleep and appetite disturbance as
well as other symptomatology
such as negative attributions and
the negative/pessimistic view of
the world that | mentioned ear-
lier. The antidepressants are also
useful with patients who suffer
from obsessive-compulsive dis-
orders. Many chronic pain pa-
tients present with very fixed and
rigid pain complaints, some of
which take on a very strong, ob-
sessive quality. In summary, anti-
depressants have an important
role to play in the treatment of
pain syndromes and the choice
is determined by the symptom
pattern to some extent. As I men-



tioned earlier, the promise for the
future is further specificity of ac-
tion and this in turn will increase
our knowledge of the psycho-
physiological correlates of com-
plex pain problems. .

Moderator: Clearly, CLBP is a
major health care problem that
has stymied attempts at diagnosis
and treatment. Because of its
complexity and recalcitrance,
CLBP has an enormous socioec-
onomic impact. Dr Follick, would
you comment on CLBP and the
Worker’s Compensation System.

Follick: In the past few years,
problems with the Workers’ Com-
pensation System have received
a great deal of attention, often-
times with a lot of finger pointing.
Since CLBP is one of the most
frequent and costly work-related
injuries, it is an issue of great con-
cern. Physicians, attorneys and
employers at various times have
been accused of contributing to
the failure of the compensation
system which was to meet the
needs of patients and society at
large. It is my opinion that there
are a multitude of factors in-
volved, each contributing to the
problem. As a society, we have to
consider the total system. There
is little or no benefit gained from
finger pointing; rather it serves to
obscure the complex nature of the
problem and movement toward
some resolution. Another ele-
ment that is often not addressed
or recognized but which is part
of the system, particularly in
Rhode Island, is the presence of
an “entitlement syndrome”
among workers. According to this
philosophy, once an individual is
injured, he or she is entitled to
receive benefits until death or un-
less a cure is obtained. This mind
set contributes to the magnitude
of the compensation problem.
With regard to the economic

costs of work-related injures, ap-
proximately 75 per cent of the
costs are the result of indemnity
payments, with the remaining 25
per cent attributable to medical
costs. Hence, the longer patients
remain out of work, the greater
the cost. In a ten year period be-
tween 1976 and 1986, Workers’
Compensation costs rose 355 per
cent. In this same time period, the
average weekly pay rose 96 per
cent. So you are looking at a 16.5
per cent increment in the cost of
Workers’ Compensation com-
pared to a 7 per cent annual in-
crement in the weekly wage.
These statistics tell the story of a
system that has spiralled out of
control. Unfortunately, many pa-
tients become caught in the sys-
tem because of inefficiency. In
many cases there is no definitive
treatment plan, or endpoint. Al-
though I don’t want to single out
any one profession, those health
care providers that carry on treat-
ment indefinitely without objec-
tive evidence of improvement
perpetuate the problem. It is my
opinion that the time has come
where people who are paying the
freight for the health care system,
ie, corporate America, are not
going to ask anymore for changes
in the system. Rather, they are
going to demand a change be-
cause of limited financial re-
sources. Thus, the system is sorely
in need of overhaul with the goal
of providing quality care while at
the same time reducing cost.

Moderator: At this point, I would
like to pose one question to all
of the panel members. What are
the major etiologic factors in
chronic low back pain?

Parziale: Actually, there are many
factors involved in low back pain.
Some have been examined more
carefully than others but, in par-
ticular, the data collected in re-

lation to the occupational health
situation are quite compelling.
The research evidence indicates
that for those individuals who
have suffered an on-the-job in-
jury, certain types of work activi-
ties and the association between
physical status and work activity
can place them at high risk for
low back pain. Those individuals
who perform heavy labor, espe-
cially repeated, heavy lifting, are
at risk for low back pain. One
study that compared heavy vs
moderate vs light manual work
with the incidence of low back
injuries found that those persons
who are in heavier work areas
have about a 2/3 higher rate for
low back injury than those per-
sons who are in moderate or light
types of work activities. The fre-
quency of load handling is an-
other factor which can increase
the risk for low back pain. The
match of an individual’s strength
with the physical demands of the
task is also important. For ex-
ample, a 170 Ib man who lifts a
50 Ib box several times a day is
at more risk for experiencing an
injury compared to a 200 Ib man
who also lifts several times a day
because of the difference in
weight and strength. Prolonged
sitting or standing, assymetric lift-
ing or twisting activities can also
place individuals at higher risk for
low back injuries. Many other fac-
tors that I'm sure the panel will
comment on such as alcohol and
tobacco use, various psycholog-
ical disorders and satisfaction
with the job, combine to increase
an individual’s risk for low back

injury.

Gelch: | agree with Dr Parziale.
Clearly, there is no one etiologi-
cal agent in low back pain.

Bishop: As | mentioned earli‘er,
in the context of a low back in-
jury, psychosocial factors con-




tribute to the transition from an
acute phase into a chronic phase.

Lucas: This issue is very contro-
versial. At the present time, we
really don’t know the cause. There
are many etiologic theories that
have been proposed and we must
ascribe to some theory in order
to guide the treatment we pro-
vide. One must remember that
back pain is a symptom, not
a disease, so it is important to try
to determine an appropriate
working diagnosis. One can
hardly develop a treatment pro-
gram if, in fact, there is no work-
ing diagnosis. As has been men-
tioned today, low back pain can
originate from many sources in-
cluding muscle strain, injury to
the sacroiliac joint, herniated disc
or facet joint derangement. It is
very difficult, if not impossible at
times, to pinpoint the precise
causal factor. If we just limit our-
selves to the spinal column for a
moment, [ will propose what I
consider to be important etio-
logic factors. The theory | ascribe
to was developed by Kirkaldy-
Willis in Canada.® According to
this theory, lower back problems
develop as a result of a natural
degenerative process that begins
at an early age, 18-20, when bio-
chemical changes start to occur
within the disc. These changes,
in turn, lead to alterations of bio-
mechanical processes in the way
the disc responds to the various
stresses of everyday life. As the
disc undergoes degeneration, it
becomes less able to protect the
facet joint, which in turn, begins
to set arthritic changes in motion.
This theory is consistent with the
clinical course where, as Dr Gelch
mentioned, symptoms wax and
wane. Initially, there’s an injury,
perhaps secondary to disc degen-
eration. In response to this injury,
the body responds in a protective
fashion which permits healing;

hence, initial symptoms resolve.
This explains, [ think, why most
people with back problems get
better. There is a natural healing
process. It is only when an event
occurs that the body cannot re-
spond to that a chronic process
begins to develop. This theory can
also be useful to patients in terms
of helping them understand the
fluctuating course of the prob-
lem. There are additional factors
that Dr Parziale and Dr Bishop al-
luded to that effect this natural
history. Anything that effects the
nutrition of the disc is going to
accelerate the degenerative proc-
ess so that if the blood supply to
a disc is compromised in some
way, there is likely to be a more
rapid change in the degenerative
process. It has been demon-
strated in animal studies that ex-
posure to cigarette smoke de-
creases diffusion of nutrients into
the disc, and patients who smoke
(compared with nonsmokers)
have a higher incidence of back
pain. Another relevant factor is the
amount of motion or activity of
the individual. Motion actually
helps the disc by increasing the
diffusion of nutrients and slowing
the degenerative process. Finally,
genetically determined body type
and biomechanical characteris-
tics are also contributing factors.

Marras: To expand on Dr Parzi-
ale’s comments, there are data
that support the contention that a
third of the back injuries that oc-
cur in this country can be elimi-
nated through preventive meas-
ures in the workplace. Cumulative
trauma, a concept that has not
been mentioned today, is in my
opinion a major factor in the etiol-
ogy of low back disorders. It is
the repetitive wear-and-tear that
is responsible for the biomechan-
ical degenerations that are often
found in these patients, as de-
scribed by Dr Lucas. For exam-

ple, if I take a coat hanger and try
to pull it apart with my bare hands,
I'would not be able to. It can’t be
broken apart. But if the same coat
hanger is worn by bending and
twisting it at the same point over
and over, eventually it will break.
With this process, the metal heats
up, becoming more brittle. The
weakened coat hanger provides a
gross analogy to what happens in
the body. It is that repetitive wear-
and-tear and strain placed on a
particular joint during the per-
formance of work, coupled with
natural degenerative changes,
that, in my opinion as a biome-
chanicist, is responsible for many
of the back injuries today. Pre-
vention of these problems can be
accomplished through the appli-
cation of proper ergonomics. Er-
gonomics is the study of human
factors and matching the work-
place to an individual’s capabil-
ities. Dr Parziale mentioned the
importance of matching workers
with the physical demands of their
jobs. I think we should go one
step beyond and make sure we
design the job so that anybody
could do it, not just certain peo-
ple. Then we do not have to worry
about worker selection, and
through proper engineering tech-
niques and biomechanical anal-
ysis, this task can be accom-
plished today. Another point I
would like to comment on is not
just the risk associated with heavy
lifting but the manner in which
an individual conducts these lifts,
especially acceleration of the
back during a lift. Motion patterns
play a very big role since force
is equal to mass times accelera-
tion. When either heavy or light
loads are moved very rapidly, an
impulse is generated on the spine.
This impulse plus the co-contrac-
tion of the muscles cause im-
pulse loadings on the spine that
are substantial. Thus, it is not sur-
prising that injuries occur partic-
ularly for those people with de-



generation and other contributing
factors.

Follick: Clearly, there are multi-
ple etiologic factors; organic, bio-
mechanical, environmental and |
want to comment on another im-
portant source, psychosocial. The
psychosocial aspect of pain syn-
dromes, as Dr Bishop stated, often
times distinguishes acute from
chronic and, therefore, the treat-
ments for these conditions must
be different. That is not to say that
psychosocial factors are not re-
lated to acute injury. Indeed, they
influence the acute injury rate. Not
only are there the biomechanical
factors that Dr Marras described
but accident frequency can be in-
fluenced by an individual’s state
of mind, level of depression, be-
havior and job satisfaction. An-
other factor is malingering, al-
though frank malingering is
surprisingly low in prevalence.
The last point I want to make is
the impact that psychosocial fac-
tors have on the maintenance of
disability. Unfortunately, it is not
uncommon for a detectable or-
ganic defect, say nerve root in-
trapment, to be corrected at least
from a strictly surgical perspec-
tive, and yet the disability per-
sists. In this case, psychosocial
and behavioral conditioning var-
iables are likely to play a major
role in determining the patient’s
functional disability status.

Wolf: I think the etiological fac-
tors of low back pain are as di-
versified as human behavior.
What Dr Follick referred to as psy-
chosocial factors, I consider more
cultural factors. The manner in
which we respond to back pain
in our society, I believe, helps to
explain why we have the problem
of chronic pain behavior, com-
pared to other cultures. With ref-
erence to other factors, certainly

there is the likelihood of a genetic
predisposition to back injuries.
Some individuals are going to
have “bad backs” whether they
want to or not; it is probably in-
evitable, given a genetic predis-
position and the presence of pre-
cipitating factors, many of which
have been mentioned today. Fi-
nally, with respect to biomechan-
ical issues, | agree that many back
injuries are related to the work
place. Elements such as fatigue,
lack of conditioning, and over-
exertion all contribute to the
probability of an injury and, quite
frankly, that blends into the no-
tion of repetitive trauma. From this
perspective, clearly, the better
prepared, physically and emo-
tionally, an individual is, the less
likely the risk for low back injury.
Pertinent to this point is the im-
portance of preparation for work
or what is referred to today as
“work hardening.” All too often
we consider work hardening only
after an injury has occurred. I
would recommend the establish-
ment of very specific condition-
ing programs geared at preven-
tion rather than limited only to
post-injury intervention.

Moderator: To summarize, al-
though we are uncertain about the
exact etiology of chronic low back
pain syndromes, our panelists to-
day have identified most of the
likely factors. I would like to take
an opportunity to thank our
panelists at this time.

All recommendations or sugges-
tions for use of drugs, devices or
techniques contained in this
panel discussion reflect the opin-
ions of the discussion partici-
pants. No responsibility or liabil-
ity in presenting this information
is assumed by the editors, the
publisher, or the accrediting in-
stitution.
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