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ABSTRACT

Introduction
Despite evidence-based guidelines, plain x-rays are used
more extensively than recommended in low back pain,
do not help diagnose simple back pain or nerve root
problems and carry high false-positive risk.

Aim
To review the literature regarding GPs’ use of plain x-
ray and determine expert opinion regarding use of these
investigations.

Method
A literature review and modified two-round Delphi con-
sultation was conducted with a panel comprised of pro-
fessionals involved in the management of patients with
low back pain.

Results
There was consensus that most low back pain resolves,
and spondylosis and disc degeneration findings are com-

mon in both symptomatic and non-symptomatic patients,
hence in absence of trauma or other ‘red flags’ lumbar
spine x-rays should be avoided for four to six weeks. X-
rays are recommended where serious pathology is sus-
pected. Opinion was mixed regarding MRI as first-line
investigation. Lumbar x-rays require 30–40 times the
dose of chest x-ray radiation.

Conclusion
Where there is consensus on the literature, GPs should
adhere to recommendations. Lack of consensus justifies
GP clinical flexibility. A greater awareness by doctors
and patients of radiation levels involved may diminish
ordering lumbar x-rays when serious pathology is un-
likely.
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Introduction
For over a decade there has been
extensive review of the acute low
back pain literature internationally,
starting with the 1987 Quebec Task
Force1 and then the 1994 Agency for
Health Care Policy and Research
(AHCPR) publication of A Clinical
Guide to Acute Low Back Problems

in Adults2. The latter served as a
foundation for a number of other
guidelines produced in various parts
of the world, including Canada,3 Brit-
ain,4,5 the Netherlands,6 Australia7

and New Zealand.8

Plain x-rays can detect structural
changes in bones but do not show
problems in soft tissues such as
nerves or vertebral discs. Although

the major guidelines are consistent
in withholding the use of plain x-
rays in uncomplicated cases of low
back pain for the first four weeks,
such studies are frequently or even
routinely used by chiropractic prac-
titioners.9 Their justifications include
ruling out pathology, performing a
biomechanical evaluation, protect-
ing against medicolegal action, ob-
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taining financial gain and out of
habit.10 Where doctors have received
education on implementing the
guidelines, use of x-rays has signifi-
cantly reduced with no detrimental
outcomes.11,12

An American study of the use of
lumbosacral spine x-rays for low back
pain by primary care doctors found a
wide range of use of between 2% and
48% (average 16%).13 Disadvantages
of inappropriate or
over-use of x-rays
include a waste of
limited resources,
unnecessary expo-
sure of gonads and
bowel to radiation,
and irrelevant find-
ings that result in
inappropriate diag-
nosis or treatment.

A 1994 study of use of imaging
in low back pain found little con-
sensus regarding its use among over
1 000 physicians from eight differ-
ent specialities, and imaging was
generally used prematurely and more
extensively than the then-available
Quebec Task Force guideline recom-
mended.14 One study reported that
overuse of imaging studies ranged
from 20% of primary care doctors to
70% among orthopaedic specialists.15

Another study evaluated the ap-
proach taken in 183 patients and
found that using the AHCPR 1994
guidelines, 26% of lumbar spine x-
rays, 66% of computed tomography
(CT) and magnetic resonance imaging
(MRI) scans were inappropriate.16

One controlled study of primary
care doctors found that those who
received the AHCPR guidelines dem-
onstrated no reduction in their use
of plain x-rays, even though they re-
ported that they had read the guide
and found it useful.13

However another case study
found significant reductions in
imaging use after primary care doc-
tors were educated regarding appro-
priate low back pain evaluation and
management.11 Similarly, a rando-
mised study of patients found those
receiving a brief educational inter-

vention subsequently underwent sig-
nificantly fewer x-rays, with no dif-
ference in symptom resolution, func-
tional improvement, missed diag-
noses or patient satisfaction between
the two groups.12

Plain x-rays do not assist in diag-
nosis of simple back pain or nerve root
problems. They will, however, often
detect degenerative changes in the
spine. The incidence of spondylosis

and disc degenera-
tion increases with
increasing age.
However a study of
the x-rays of pa-
tients with low
back pain with sci-
atica found no in-
creased incidence
of spondylosis and
disc degeneration

compared with patients with no low
back pain.17

A prospective study of patients
with low back pain found the yield
of explanatory x-ray findings was
over three times greater among pa-
tients with indications for radiogra-
phy than among those without. Fur-
thermore, an indication for x-rays
existed for all patients found to have
a malignancy, and for 13 of 14 pa-
tients with identified fractures. How-
ever, actual requests for x-rays from
doctors did not correspond well with
the recommended indications.18

A plain lumbar x-ray carries sig-
nificantly high risk of false-positive
findings, which increases with age.
Over age 60, 25% of normal adults
have spinal stenosis, and 33% have
herniated discs.19 Herniated discs are
only clinically important in the pres-
ence of pain or dysfunction, indicat-
ing pressure on nerve root or cauda
equina.20 Only 2% of all patients with
low back pain21 and 5% to 10% of
patients with sciatica eventually re-
quire surgery.22

If there are no red flags on as-
sessment, then x-rays will detect sig-
nificant spinal pathology only once
in 2 500 patients.23

A small randomised trial compar-
ing magnetic resonance imaging (MRI)

with plain x-ray found no difference
in clinical outcome, although MRI re-
sulted in greater patient reassurance.24

There is no current cost effectiveness
data available regarding patient reas-
surance as an outcome. Overall, the
potential for increased patient satisfac-
tion to result in lower expenditure is a
factor to be considered and assessed.

The aim of evidence-based medi-
cine is to match best available evidence
with the patient’s values.25 The aim of
this study was to review the literature
relating to GPs’ use of imaging (mainly
plain x-ray) and to determine the val-
ues of experts in relation to use of these
investigations. It is hoped that consen-
sus on the literature should support GP
action in provision of quality of health
care. Lack of consensus means that GP
flexibility is warranted clinically and
that these are areas warranting further
research.

Methods
A literature review was conducted.
Databases searched included Medline,
Embase, Cochrane and CINAHL, and
a number of guidelines and other re-
sources were also accessed. Relevant

One study reported that
overuse of imaging

studies ranged from 20%
of primary care doctors

to 70% among
orthopaedic specialists

RED FLAGS are physical risk
factors which suggest the pres-
ence of serious spinal pathology
(infection, carcinoma or trauma):

• Unexplained weight loss

• History of cancer

• Unexplained fever

• Patient over 50 years

• Intravenous drug use

• Prolonged corticosteroid use

• Severe, unremitting night-time
pain

• Significant trauma

• Pain that gets worse when
patient is lying down.

• Features of cauda equina
syndrome (especially urinary
retention, bilateral neurologi-
cal symptoms and signs, saddle
anaesthesia).
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papers were also sourced through
hand searching for references from
articles retrieved by other methods.
The literature was retrieved by a va-
riety of methods including direct ac-
cess from internet sites, from local and
international libraries, and by direct
requests to authors of papers not read-
ily available through the library sys-
tem. Papers regarding the manage-
ment of low back pain were graded
using the Scottish Intercollegiate
Guidelines Network (SIGN) revised
grading system for recommendations
in evidence-based clinical guidelines,
and diagnostic tests by the grading
system from the Centre for Evidence-
Based Medicine Levels of Evidence
and Grades of Recommendations for
Diagnostic Tests.
(see http://cebm.jr2.ox.ac.uk/docs/
levels.html#levels).

Summaries of the relevant litera-
ture findings and recommendation
statements for GPs were prepared
from the literature review and formed
the basis for the first round of the
Delphi consultation process. The Del-
phi technique is a consensus method
used to determine the extent of
agreement on an issue. The technique
involves asking a panel of experts to
take part in a series of rounds to
clarify, refine, and gain consensus on
the particular issue. It is a tool based
on the three characteristics of ano-
nymity, statistical
analysis and feed-
back of reasoning
which allows a
group of experts to
come to some con-
sensus of opinion.
As the panel do
not meet, indi-
viduals can ex-
press their opinion
without being in-
fluenced by others.
We used a modified Delphi approach
to produce recommendations relat-
ing to general practitioner manage-
ment of low back pain and specifi-
cally criteria regarding referral to
other health professionals.

The fourteen-member panel com-
prised two GPs, two orthopaedic sur-
geons, six physiotherapists, two
rheumatologists and two vocationally
registered musculoskeletal physicians.
The composition of the panel was
determined by an advisor from ACC
Healthwise, the sponsor for this
project. The Accident Compensation
Corporation (ACC) is a 24-hour, no-
fault, comprehensive and compulsory
accident insurance for anyone injured
in an accident in New Zealand. Our
request to have chiropractors or other
manual therapists included on the
panel was declined because these
practitioners apparently make very
few claims against ACC. While ACC
specified the panel composition with
respect to which professional groups
were to be represented and the num-
bers of each, the selection of indi-
vidual practitioners to serve on the
panel was made independently by the
researchers without input from ACC.

One of the GPs failed to return
any responses from round one and
was unavailable for round two, hence
a second GP was co-opted onto the
panel for round two of the process.
The process was anonymous and the
invited doctors were not informed of
the identity of others participating
in the study.

Traditionally the panel is used to
identify the initial issues. In our case

we used a modified
Delphi technique in
which the prelimi-
nary statements
were generated
from the literature
rather than from an
initial round. While
the statements pre-
sented to the panel
were based on
analysis of the com-
prehensive research

conducted in this field, the literature
references were not provided to the
participants during the first round.

Respondents were asked whether
they agreed or disagreed with each
statement and whether this was their

opinion or evidence-based. If the lat-
ter, supporting references were re-
quested. Responses were collated and
sections of the draft document re-
written in accordance with the opin-
ion and the evidence-based comments
submitted at the first round. The ref-
erences submitted by the respondents
were reviewed. Many of these, espe-
cially systematic reviews, were already
known to us and had formed the ba-
sis of our initial statements.

Round two statements included our
initial references and also incorporated
additional references provided by panel
members. Where there had been full
consensus for a statement, panellists
were asked to record only if they had
changed their mind since round one.
All fourteen panel members completed
round two. Their responses were col-
lated and summarised.

Results
The panel were unanimous that given
that the majority of low back pain
resolves in four to six weeks, and that
spondylosis and disc degeneration
findings are common in both symp-
tomatic and non-symptomatic pa-
tients, in the absence of trauma or

A small randomised trial
comparing magnetic

resonance imaging (MRI)
with plain x-ray found no

difference in clinical
outcome, although MRI

resulted in greater
patient reassurance

Key points
• The major guidelines are

consistent in withholding the
use of plain x-rays in uncom-
plicated cases of low back pain
for the first four weeks.

• One study reported that
overuse of imaging studies
ranged from 20% of primary
care doctors to 70% among
orthopaedic specialists.

• If there are no red flags on
assessment, then x-rays will
detect significant spinal
pathology only once in 2 500
patients.

• GPs can safely avoid low back
x-rays in most patients with
uncomplicated low back pain
for at least six weeks.
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other ‘red flags’ lumbar spine x-rays
should not be ordered in the first four
to six weeks.26-28 [B]*.

Plain x-rays are recommended in
acute low back pain when any of the
red flags are present.2,18,29,30 [C] A
plain x-ray is also indicated in cases
of trauma where there is a high risk
of spinal fracture (major trauma or
patients at risk for osteoporosis – age
>70 or sustained steroid use).31,32 [C]
The panel was in complete consen-
sus on these points.

The panel all agreed that if a pa-
tient with low back pain and no ‘red
flags’ has not responded to treatment
after four to six weeks, then a repeat
assessment (history and examination)
and plain lumbar x-rays should be
performed.7,26,33 [C]

Three panel members believed it
better to refer these patients on with-
out ordering a plain x-ray. There was
no agreement as to the type of prac-
titioner to refer to, including manipu-
lative physiotherapist, musculoskel-
etal physician and orthopaedic sur-
geon, with panel members tending
to favour their own speciality.

The majority (11/14) agreed that in
the 10% of patients whose symptoms
persist after four weeks, a full blood
count including erythrocyte sedimen-
tation rate (ESR) and a
plain x-ray should be
ordered to help ex-
clude neoplasm and
osteomyelitis.18,30,32 [B]
While the literature
suggests that if an oc-
cult infection or neo-
plasm is suspected, the
first-line radiological
investigation should
be MRI, or alternatively a bone scan,
which provides less sensitivity and
specificity but is considerably less ex-
pensive,31,34 [B] there was not full con-
sensus on this.

The literature indicates that if a
herniated disc is suspected in patients
with clinically severe symptoms, MRI
or CT confirmatory studies are indi-
cated,26 and an MRI rather than a plain

x-ray is indicated in patients with any
neurological deficit, evidence of
radiculopathy or cauda equina com-
pression.35 [B] However only a minor-
ity of the panel (4/14) agreed that in
patients with neurological symptoms
(pain in a nerve distribution without
any signs), the first-line radiological
investigation therefore should be MRI.
On the other hand, most of the panel
(12/14) agreed that in patients with
neurological signs (a straight leg test
is positive, absent reflexes, inability to
heel or toe walk, evidence of muscu-
lar weakness or sensory deficit) the
first-line radiological investigation
should be MRI (or possibly CT scan)
to determine if these signs are caused
by disc herniation.

All but one panellist agreed that
where herniated disc is suspected in
patients with clinically severe symp-
toms, MRI or CT confirmatory studies
are indicated.7,36,37 [B] Most felt that it
was not always necessary to perform
this investigation immediately, but
this investigation should be performed
when surgery is being contemplated
and in patients showing no response
to conservative management.

All but one agreed that when plain
x-rays are ordered they should be lim-
ited to anteroposterior and lateral

views, as oblique and
coned lateral views
give little new diag-
nostic information
and significantly in-
creases the radiation
exposure dose.31,38–40

[C] The exception to
this is when spondy-
lolysis, spondy-
lolisthesis or

ankylosing spondylitis are suspected,
when oblique or sacroiliac views are
required to confirm the diagnosis.

Discussion
In the majority of cases of acute low
back pain it is not possible to diag-
nose specific pathology. Yet a sound
presumptive diagnosis determines
subsequent management, investiga-

tion and referral. Waddell and other
commentators advocate a diagnos-
tic triage in acute low back pain: sim-
ple backache, nerve root pain and
possible serious spinal pathology.23

The vast majority of low back pain
is non-specific, self-limiting pain of
musculoskeletal origin.23 Pain is lo-
cated in the lumbosacral region, and
may extend to one or both buttock(s)
and thigh(s). The pain ranges from
mild to severe and varies with physi-
cal activity. Evidence suggests that
about 80% of acute non-specific low
back pain resolves spontaneously ir-
respective of management, but 20%
progresses to chronic back pain, pre-
senting complex psychosocial and
occupational problems.19

Radicular pain is commonly
caused by peripheral nerve root
compression from intervertebral disk
protrusion; less commonly from in-
traspinal tumour, abscess or hae-
matoma. Less than 5% will have
nerve root pain. In most cases
radicular pain stems from a single
nerve root. Involvement of more
than one nerve root increases the
likelihood of a more widespread
neurological condition.

Our review suggests that GPs can
safely avoid low back x-rays in most
patients with uncomplicated low
back pain for at least six weeks. This
is important as there are both cost
and safety reasons, with plain lum-
bar spine x-ray delivering 30 to 40
times the radiation dose of a chest
x-ray.41 GP education regarding the
radiation dose patients receive could
help reduce requests for unnecessary
lumbar x-rays.

X-rays are indicated if red flags
are present and referral should be
undertaken in patients with signs of
neurological damage. It may be rea-
sonable to observe patients with neu-
rological symptoms but no signs, par-
ticularly if the pain is improving.

In these circumstances, where
there is consensus on the literature,
GPs should adhere to the recommen-
dations. While indications for x-ray

Our review suggests
that GPs can safely
avoid low back x-

rays in most patients
with uncomplicated
low back pain for at

least six weeks

* Letter designates the Centre for Evidence-Based Medicine Level of Evidence for Diagnostic Tests, http://cebm.jr2.ox.ac.uk/docs/levels.html
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use in acute low back pain are
straightforward, investigation of sub-
acute and chronic pain is less clear-
cut. There is some indication that even
in the presence of pathology, plain x-
ray should be avoided and the first-
line approach be MRI or possibly bone
or CT scan. An RCT comparing MRI
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