Newest Knowledge of Low Back Pain
A Critical Look

ALF L. NACHEMSON, M.D., Pu.D.

Scientific scrutiny of the low back problem demon-
strates its socioeconomic importance in most in-
dustrialized societies. Natural history studies re-
veal that the prognosis for the low back pain pa-
tient is excellent; for those with sciatica and
painful spondylolisthesis it is good. It is even rela-
tively good for those older patients with symptoms
of spinal stenosis. Although today there is a better
understanding of pain, the pathomechanism of low
back pain is unknown. However, for patients with
sciatica, spondylolisthesis, and spinal stenosis,
physicians are beginning to get a better perception
of what causes the pain. Psychosocial factors, in-
cluding insurance benefits, have been demon-
strated to be more important than biomechanical
workload not only for acute but also for chronic
low back pain patients who are unable to work.
Orthopedic surgeons must recognize this fact
when contemplating operations for patients with
ill-defined back syndromes. Rarely are diagnoses
scientifically valid, nor is the effectiveness of sur-
gery proven by acceptable clinical trials.

Although, as evidenced by the excelient
contributions to this Symposium, there is an
increased amount of basic and clinical scien-
tific efforts in this field, the enormous low
back pain (LBP) problem still awaits a solu-
tion.

This critical overview applies strict scien-
tific scrutiny to the most common disorders
causing LBP.
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The following questions are crucial to an
analysis of the LBP problem. (1) What is the
extent and socioeconomic impact of the
problem? (2) What causes the problem? (3)
What is its natural history? (4) Are diagnoses
well defined and diagnostic tests accurate? (5)
Is treatment proven effective?

In the context of this Symposium, the au-
thor will apply this framework of thinking to
some of the more common and more clearly
(albeit not conclusively) defined low back
syndromes: sciatica due to disk hernia or root
canal stenosis, spondylolisthesis, and spinal
stenosis. The present author will also try to
delineate current knowledge in the area of
greatest concern, the LBP syndromes of un-
known etiology, i.e., idiopathic or mechani-
cal LBP.

THE EXTENT OF THE PROBLEM

Epidemiologic studies from all over the
world have demonstrated the enormous so-
cietal impact of low back disorders that cause
worker absenteeism.!»11-325L8211LI3 1t §g clear
that most people suffer from occasional low
back trouble at some time during their life,
even though disabling LBP is, fortunately,
much less common.’>5>%° Absenteeism has,
however, in some parts of the world reached
epidemic proportions.®>'% An international
comparison has been made (Table 1).

It has been long suspected that mechanical
factors of various types affect disability
caused by LBP, yet definite cause-effects
have not been identified.
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TABLE 1. International Comparison Yearly Incidence of Disabling Low Back Pain

Average Number
of Days of
Back-Related
Back-Pain-Related Back Diagnoses Absence Level of
Inhabitants Days of Sickness (% of workforce  Per Patient Insurance
Country (millions) (million days/year) sicklisted/year) Per Year Benefit
USA3245110 240 20 2 9 0-80%
Canada"'¢"! 23 10 2 20 40-90%
Great Britain!'*!¥ 55 33 2 30 0-80%
West Germany*%6%° 61 16 4 10 100% (0-4 weeks)*
80% (5-8 weeks)*
60* (9 weeks)*
The Netherlands'?"'4 14 4 4 25 80%
Sweden
1980% 8 7 3 25 90%
1983% 8 13 5 30 90%
198782 8.5 28 8 40 100%

* Parentheses indicate duration of LBP episode.

In this Symposium, Pope and Hanson®?
expand the existing knowledge of the effects
of vibration on LBP. A completely new devel-
opment of the last ten years, however, is the
importance of various psychosocial factors.
Bigos et al.'! address this problem in one of
the largest and longest prospective studies in
this field. As a matter of fact, most case con-
trol studies of cross-sectional design that have
addressed the mechanical and psychosocial
factors influencing LBP, including job satis-
faction, have concluded that the latter play a
more important role than the extensively
studied, mechanical factors.”%314772116117,_
120,124,126,136,138. This applies in particular to
those 5-10% of patients who are disabled for
more than three months and who account for
75-90% of the costs.!13115

For chronic LBP syndromes, certain insur-
ance factors seem to have some influ-
ence, 36:17:1927.3695.101 - particularly disabling
are those systems where the patient, to re-
ceive remuneration, has to prove in an adver-
sarial fashion that his back pain was caused
by work. #9138 These evaluations usually
take a long time to resolve, during which time
the patient adapts to the sick role responding
with pain behavior’®!24-126 and becoming in-

creasingly difficult to rehabilitate to a produc-
tive and active life.

There have been various calculations of
the total societal cost of back pain, and in one
particular study in Sweden, the author found
that it amounted to approximately 10 billion
dollars.®? Figures in the United States vary
from 20 to as much as 50 billion dollars.?6-!!!

WHAT CAUSES LOW BACK PAIN?

During the last decade, research into basic
neurophysiologic pain mechanisms has in-
tensified.?®'?® Now known is how various
centers in the brain-stem can be modulated
by various psychologic influences and can
alter the production of pain mediating chemi-
cal substances such as enkephalines, seroto-
nin, etc. This of course means that now ex-
plainable is why a person interprets any ail-
ment or irritation as more painful when he or
she is tired, discontented, or depressed. There
has also been a recent breakthrough in ge-
netic research where, at least in rats, the gene
for a special type of pain sensitivity has been
found.'®

No evidence has been found of free naked
nerve endings inside the vertebral disk, but
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there is an abundance of new studies demon-
strating their existence in the outer part of the
annulus fibrosis, in the dorsal longitudinal lig-
ament, and in the facet joint capsules.'>3%!3°

One of the more intriguing findings, one
which may be genetically governed, is that
the vanious pools of nerve cells in the dorsal
columns can be hypersensitized and thus can
signal a painful condition even though there
is very little peripheral input. This explains
why the response to any painful stimulus in
the periphery is interpreted as extremely in-
tense and also why researchers cannot rely on
a positive pain response from diskographic
analysis.”*8133 It also explains why patients
treated with surgery for chronic LBP practi-
cally always have painful neuromas over the
bone graft harvesting site at the iliac crest.”
When bone graft is taken in the same manner
in subjects with a nonpainful deformity like
scoliosis or spondylolisthesis, no such painful
scars ensue,2!42106

The pathomechanism of pain in patients
with spondylolisthesis is not really clear. Far
from all patients with this condition have se-
vere pain,®43192 byt instability, at least as
demonstrated by traction—compression roent-
genograms, seems to link the otherwise nebu-
lous diagnosis of instability to a painful
state.** In patients with sciatica caused by
disk herniation, new knowledge about gan-
glion pain as well as other mechanisms, de-
lineated by several contributors to this Sym-
posium (Olmarker ef a/.*° and Jayson®?), has
been acquired. These findings have been sup-
ported in experimental studies as well as clin-
ical patient material.

In spinal stenosis, venous obstruction
caused by mechanical compression seems to
play arole, even though the direct pain media-
tor is unknown. 54!

Unfortunately, however, for the majority
of patients, physicians do not know what spe-
cific structures in and around the motion seg-
ment are the source of pain. Table 2 summa-
rizes the present knowledge of the causes of
back pain, current research endeavors, natu-
ral history, and prognosis if left untreated.

The commonly used diagnosis of a facet
syndrome for some low back patients must
be questioned, as described by Jackson® in
this issue. No one can say that the facets can-
not be the source of pain, but diagnostic capa-
bilities for testing the presence of a facet syn-
drome have been proven invalid.'3¢"% The
same thing goes for sacroiliac joint “dysfunc-
tion”**'?" and other commonly used diag-
nostic labels. Degenerative disk disease is a
nonvalidated diagnosis. The specificity, as
judged from all available roentgenographic
studies, >102348.7383 {5 extremely low. Even
when strict radiologic criteria are adhered to,
“disk degeneration” is demonstrated with
equal incidence in subjects with or without
pain.

The diagnosis of isolated disk resorption??
is entertained by some surgeons, again with-
out any tests or studies to validate the diagno-
sis, and unfortunately the same goes for seg-
mental instability. Recent studies®>!%® using
the Selvik stereophotogrammetric method
and other newly developed means described
in this Symposium by Pope et al.®' may help
us in the future. There is also some proof that
high degrees of instability coincide with in-
creased amounts of disabling pain.*+¢7

NATURAL HISTORY KNOWLEDGE

SPONDYLOLISTHESIS

Researchers now have a fair knowledge of
the natural history of at least young spondy-
lolisthesis patients. There have been several
studies published which demonstrate that,
contrary to our previous beliefs, the risk for
progression is small, even in the young girl
(traditionally at greater risk) who come to us
with the diagnosis,3*40:41:43.102,103,107 The gver-
all risk of progression only amounts to 10%.
In some studies, this risk was more prevalent
in boys.?** Saraste!*> demonstrated that pa-
tients with spondylolisthesis have an in-
creased incidence of LBP attacks, but the
attacks are not necessarily chronically dis-
abling. This has been confirmed by others.**%
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The most significant finding of the long-term
follow-up studies, however, is that the patient
suffers significantly more sciatica than the
population at large.

SCIATICA

The natural history of sciatica caused by

disk herniation has long been established,

and the studies by Weber,!3*!3! Hakelius**
and others'®!32 demonstrate that the long-
term results are the same whether the patient
is treated with surgery. The recovery rate,
however, is not as rapid as for patients with
idiopathic LBP.>2%-%¢

STENOSIS

Spinal stenosis has not been well investi-
gated. However, the contribution by Johnson
et al ** to this Symposium demonstrates that
there does not seem to be a progression of
symptoms with time; thus, again, the natural
history seems to be somewhat more favorable
than previously thought.

IDIOPATHIC LBP

The natural history of idiopathic LBP is
well known, and the prognosis is excellent;
90% of patients return to work within six
weeks.2%% We have also in many stud-
iest 45110113 delineated that it is the last 4% or
5% of low back sufferers who are disabled for
three months or more who account for 70~
80% of the societal costs for the disease. For
those patients with LBP and leg pain (not nec-
essarily caused by a disk hernia), the recovery
is less rapid.>**

Longer follow-up periods for larger cohorts
of patients have demonstrated that there is a
very high recurrence rate 50-60%.5%!18119
However, these tendencies for recurrence
seem to taper off after three to five years.

ARE DIAGNOSES WELL DEFINED
AND MEASUREMENTS ACCURATE?

A diagnosis is a clearly defined clinical
state that is either present or absent in a given

individual. To ascertain if patients have a cer-
tain diagnosis, physicians subject them to dif-
ferent tests that have been defined as a clini-
cal intervention. Their primary purpose is to
enhance a physician’s knowledge of the pa-
tient’s condition. The various tests we em-
ploy have different levels of accuracy. When
performing these tests, the accuracy is calcu-
lated from the sensitivity, which is the pro-
portion of individuals with the condition
whose tests turn up positive, and the specific-
ity, which is the proportion of individuals
without the condition whose test turns up
negative.'? Take the example of disk hernia
diagnosis. Various tests have been performed
in patients with appropriate symptoms as
well as in normal volunteers. Myelography,>®
computed tomography, !4 and magnetic reso-
nance imaging’® have all been used and
have demonstrated that, in patients with
appropriate symptoms, 90-98% show
disk hernia. In normal volunteers without
known symptoms, 28-35% show the same
findings. This means that the sensitivity of
these tests is good, whereas the specificity is
only around 70%.

The specificity of these tests for spinal ste-
nosis is even lower.!*13* The diagnostic accu-
racy of lumbar diskography is unproven 3133
Actually, despite its frequent use in some
parts of the world, there has been few at-
tempts even to evaluate its efficacy. In the
two published studies, the accuracy was
found to be poor.346!

The roentgenographic test used to diag-
nose spondylolisthesis is accurate at least
for slips exceeding Meyerding’s Grade 1
(>25%).”® Unfortunately, the most likely
cause of pain in patients with spondylolisthe-
sis, segmental instability, is very difficult to
diagnose. Recent studies clearly demonstrate
that measurements from ordinary clinical
roentgenograms are inaccurate up to =20%
of distances measured.?*?>!'%® Such errors
also apply to measurement of disk height, a
frequently used sign of disk degeneration,
where it has been demonstrated that errors
are even higher (+50%).4? The accuracy of
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measurements of forward sliding as well as
translation in flexion-extension roentgeno-
grams are inherently poor, also discussed in
depth by Pope ef al.®! in this Symposium.

IS TREATMENT PROVEN EFFECTIVE?

Even though in many instances physicians
do not know the exact cause of the patient’s
LBP, for some categories there exist treat-
ment modalities that are of proven effective-
ness either in reducing pain or disability or
both 8285

The strongest and only conclusive evi-
dence of effectiveness is the randomized,
controlled trial,''* which in the ordinary clin-
ical situation is difficult to perform. All con-
secutive patients with a certain condition or
defined pain in the same location and for the
same length of time are randomly allocated
to different types of treatment. These studies
may be single blinded; that is, the patient
does not know what treatment was received.
It can be double blind, when neither the pa-
tient nor the outcome assessor knows, or it
can even be triple blind where neither pa-
tient, therapist, nor assessor knows the treat-
ment allocation.

Unfortunately, most of the follow-up stud-
ies that have been published in the medical
literature on treatment of back pain are inher-
ently poor'? and probably have contributed
to leading researchers erroneously to believe
effectiveness when no such thing has been
proven. When reading the clinical back litera-
ture, only those studies that are prospective
and randomized should be read. Sadly, most
of the studies are just case reports that de-
scribe a group of patients treated in a certain
way. Such studies, however, only demon-
strate that the phenomenon exists. The level
of proof of effectiveness is zero.

There are case—control series that analyze
the treatment received by patients who show
different outcomes. They suggest conclusions
but only if the study is good. The same is true
for the cohort studies that compare out-
comes, prospectively or retrospectively, of pa-

tients receiving different treatments but
where no random allocation was performed.
Such studies carry a low level of proof of effec-
tiveness.

The quality of these latter studies depends
greatly on whether they are prospective
rather than retrospective. Patient selection
must be clearly defined, with no mixture of
various nonobjective diagnosis and a suffi-
cient number of patients must be studied.
Proper objective evaluations should also be
performed before and after treatment. There
is a vast literature on how to objectively evalu-
ate LBP patients.!>2%8487

In these case~control and cohort studies,
the follow-up evaluation must be nonbiased,
i.e., never performed by the treating physi-
cian. It must be performed with the same eval-
uation forms as were used before the treat-
ment. A sufficient follow-up period must
elapse before evaluation; for surgical cases,
the follow-up period must be no less than two
years, and the number of patients observed
must exceed 80%. Even so, a worst-case analy-
sis must be performed on the patients not ob-
served.’? The bare minimum is to establish
from the objective pretreatment evaluations
that no significant differences exist between
those not followed and those available for ex-
amination.

The level of proof of treatment effective-
ness is high for good prospective case—control
and cohort studies with a sufficient percent-
age of cases followed by a nonbiased ob-
server. The only conclusive evidence of treat-
ment effectiveness, again, is a good prospec-
tive randomized trial. During the last decade,
this has repeatedly been mentioned in the or-
thopedic literature. 3%

TREATMENT

In the wake of clearly validated diagnostic
labels for all the sufferers of LBP, it scems
pertinent to use temporal delineation, i.e,
confine the diagnosis to LBP of unknown ori-
gin lasting for up to one week, from one week
to six weeks, from seven weeks to three
months, and more than three months. In this
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TABLE 3. Level of Proof of Effectiveness of Various Common Treatment Modalities for
Low Back Pain of Unspecified Origin

Duration of LBP Episode
<7 days 7 days-6 weeks 7 weeks-3 months >3 months

Bedrest < 2 days®# Conclusive Conclusive Low Low
Bedrest > 7 days®>% None None None Negative
Medication: Paracetamol

NSAID®¥ Conclusive Conclusive Conclusive Low
Manipulation’>$%87 Low High Low None
Back school®%%3#7 Low High Low Negative
Heat/cold®1% Low None None Low
General fitness exercise

(supervised)**37:8285 None Low Conclusive Low
Facet injection®!7488 na Negative Negative Negative
Stretching>32 None None None None
Traction®** None None None None
Surgery/any type3%3%-368287 na None None None

na, not applicable.

context, LBP can be defined as pain between
the lower ribs and the gluteal folds, with min-
imal radiation to the thigh and never below
the knee, whereas LBP and sciatica is defined
when there is back pain together with radiat-
ing pain in the leg below the knee.

There have been a few serious attempts
in the literature during the last five years to
evaluate what is known about treatment effec-
tiveness. In the following tables, the level of
proof is delineated with regard to the various

82,87

LBP syndromes, divided temporally as men-
tioned above (Table 3), spondylolisthesis (Ta-
ble 4), and sciatica caused by disk herniation
and root canal stenosis and spinal stenosis
(Table 5). The various supporting references
have also been tabulated. For the subacute
industrial LBP patient, general cardiovascu-
lar activation exercises, supervised and sup-
ported by behavioral psychology methods,
are of proven benefit.3*%7

Sciatica, caused by so-called root canal ste-

TABLE 4. Level of Proof of Effectiveness of Various Common Treatment Modalities for
Spondylolisthesis With Disabling Symptoms Lasting Longer than Two Months

Age
<25 years >25 years
Slip
Modality <50% >50% <50% >50%
Bedrest#0:41,102.105 Low Low Low Low
Rest from strenuous activities*®!?? Low Low Low None
Brace*'%° Low Low High High
Posterolateral fusion in sity*>1% Low Low High Low
Circumferential fusion in siru*>'% Low High Low Low
Reduction and fusion None None None None
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nosis, has not been well delineated, and nei-
ther the natural history nor the measure-
ments of its existence or treatment effective-
ness has really been scientifically evaluated.
It is hoped, however, that magnetic reso-
nance imaging will allow better studies to be
performed in these patients exhibiting sciat-
ica without visible disk herniation, as well as
differentiate between a recurrent disk hernia-
tion and scar.”” Ross and Modic®’ bring re-
searchers up to date in this Symposium. It
has been shown'?? that the prospective use of
a nerve root block helps in securing a good
clinical result from a small laminotomy oper-
ation. If a nerve root block was positive, sur-
gical decompression by small interlaminar
approach showed satisfactory results in 80%
of patients versus 60% when a larger proce-
dure was performed without prior use of a
diagnostic nerve block.

Lumbar spinal fusion is a common proce-
dure for patients with poorly defined diag-
nostic labels. In this Symposium, Esses and
Huber?® have critically scrutinized its use and
found very few if any proper indications for
it. However, a recent report by Herkowitz
and Kurz®” demonstrated (in patients with
spinal stenosis in a prospective, randomized
trial with a two-year follow-up period and an
unbiased observer) that fusion added to a one
level decompression was significantly supe-
rior to decompression alone. This is the first
prospective, randomized trial in the history
of fusion for any back condition. Mooney,’®
however, in a double-blind study, demon-
strated that electrical stimulation via external
induction could enhance the healing of an
attempted fusion. No functional outcome
evaluation was performed for these patients.

Orthopedic surgeons sometimes try to help
chronic LBP patients by using rather large
operative intervention, not without consider-
able risks. It must be stressed that in the last
decade, an increasing amount of stud-
ies337:38:123-126 haye demonstrated the impor-
tance of pain or illness behavior in these pa-
tients. It is imperative that such psychologic
signs are not interpreted as physical prob-

lems. As described in Frymoyer’s contribu-
tion on disability,* it has been demonstrated
that the illness behavior component of a pa-
tient’s disability is more important than the
underlying presumed physical trouble. Clini-
cal studies with good controls and nonbiased
follow-up examinations have demonstrated
that psychologic factors need be addressed
more thoroughly than hypothetical physical
problems or biomechanical factors.5%!!%123-126

Physicians must remember that symptoms
and signs are functions both of pathology and
illness behavior.

Finally, it is becoming clear in this field
that ill-conceived diagnostic behavior on the
physician’s part can lead to abnormal illness
behavior in patients, and this, in turn, may
lead to abnormal treatment behavior.
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