BACK HEALTH

" “Passive Straight Leg Raise Test:
Definition, Interpretation,
Limitations and Utilization

ABSTRACT

Thisarticlehighlightsthemythsand misunderstandingssurroundingthestraightlegraise (SLR) testfor
sciatica. Unfortunately, neitherintra-norinter-observerreliability of the passive SLR test has ever been
agreed upon. In addition, there is poor consensus about what constitutes a positive SLR test in terms
of pain location, leg elevation limitation or clinical significance. Until there are stricter performance
standardsanduniformagreement, researchersandcliniciansshouldinterpretthetestwithcaution.We
believeatruepositive SLRshouldbethereproductionorexacerbation ofthe typicallegdominantpain
in the affected limb atany degree of passive elevation. Those with only increased back pain oranyleg
pain other than that presenting as the chief complaint should be regarded as false positives.
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ciatica is constant leg dominant pain anywhere from the gluteal fold and lower
buttock down to the knee, calf or foot.! It results from irritation, usually inflam-
matory, within or adjacent to the spinal canal of one or more of the roots of
the nerves that combine to form the sciatic nerve (L4, L5, S1, S2). Charles Lasegue
first published the effects of stretching the sciatic nerve by extending the knee with
the hip flexed. Lasegue’s medical student JJ Forst was the first to describe the more
common passive straight leg raise in his medical thesis of 1881.2 Today, the passive
straight leg raise (SLR) is a common component of a low back examination3+ and
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Passive Straight Leg Raise Test

is the test of nerve root irritation
most often associated with the des-
ignation of sciatica and the concur-
rent diagnosis of an acute lumber
disc herniation.5

While only a few studies have
concluded that the passive SLR
has high specificity;” several stud-
ies have shown high sensitivity and
low specificity+®'° indicating that a
negative test is diagnostically more
important than a positive one."
The chief diagnostic value of the
SLR may be in ruling out the pres-
ence of sciatic nerve root irritation.
We consider a test that does not
reproduce a patient’s typical leg
dominant pain to indicate there is
no irritation of the roots of the sci-
atic nerve.!

Unfortunately, neither intra-
nor inter-observer reliability of the
passive SLR test has been estab-
lished.? In addition, there is little
agreement about what constitutes
a positive passive SLR test in terms
of pain location, leg elevation limi-
tation or clinical significance.'? The
location of the pain in a positive
test has varied from ipsilateral leg
pain below the knee, to general
leg pain, to a combination of back
and leg pain.t5'31® The reproduc-
tion/exacerbation of pain as the
examiner lifts the affected leg is
generally considered to indicate
the presence of root irritation but
there is wide variation in the sig-
nificance attributed to the angle of
elevation at which that pain is elic-
ited. Brieg and Troup*® and oth-

ers have suggested that less than
70 degrees is clinically meaning-
ful. Unfortunately, some clinicians
misinterpret pain produced above
that level as a negative result. A
positive test is one that reproduces
a patient’s typical leg dominant
pain. A clinically meaningful test
is one that indicates a level of root
irritation requiring treatment. The
higher the leg can be lifted before
the typical pain is produced, the
less irritability that is present.
Patients suffering severe sciatica
may be unable to even fully extend
the knee, much less allow the leg
to be lifted. By the time the root
irritation has subsided to the point
where a patient can tolerate over
70 degrees of elevation, recovery
without aggressive medical inter-
vention is almost assured. An SLR
test remains positive however,
when it produces or increases
the typical leg pain regardless of
the degree of elevation.2° From
a purely diagnostic perspective,
reproduction of leg pain is more
important than the degree of limi-
tation.»2°22

A second problem with inter-
preting the test at elevations above
70 degrees is the appearance of
pain from tight hamstrings. When
a patient reports pain in the back
of the thigh, this is frequently con-
fused with the radicular pain of
true sciatica. To significantly reduce
this confusion, the SLR can be per-
formed in sitting or, with a patient
supine and the contralateral hip
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Passive Straight Leg Raise Test

and knee flexed so that the foot is
as close to the buttock as possi-
ble. Both of these positions rotate
the pelvis backward relaxing the
hamstring muscles and allowing
the straight leg to be lifted about

THE TERM SCIATICA, AS IT IS FREQUENTLY
EMPLOYED, HAS SEVERAL CHARACTERISTICS
THAT ARE EITHER POORLY DOCUMENTED
OR SIMPLY ASSUMED TO BE VALID. AS A
RESULT THE LINK BETWEEN SLR TESTING
AND TRUE SCIATIC PAIN IS SURROUNDED
IN CONTROVERSY.

an additional 20 degrees without
discomfort. The altered starting
position does not reduce the sen-
sitivity of the test for nerve root
irritation.

Differentiating between root
and hamstring pain is a reason
that many clinicians employ a
variety of secondary tests to con-
firm the existence of radicular
symptoms; a common example
is Braggard’s test: elevating the
affected leg to the point of pain,
lowering it 10 degrees to reduce
the pain than dorsiflexing the
foot to intensify the pain again.
The “bowstring sign”, where pres-
sure placed in the popliteal fossa,
increases the leg pain is another
example. In each case, the test
will not affect hamstring pain but

will aggravate sciatica. But these
secondary tests and additional
discomfort that they create are
not required when the SLR is cor-
rectly interpreted as reproduction
or exacerbation of the patient’s
typical leg dominant symptoms as
identified on history and not just
any leg pain.

The term sciatica, as it is fre-
quently employed, has several
characteristics that are either
poorly documented or simply
assumed to be valid. As a result
the link between SLR testing and
true sciatic pain is surrounded in
controversy. Conflicting opinions,
lack of standardized test methods
and divergent interpretations of
what constitutes a positive test
yield misleading and perplexing
results and confounds treatment
decisions.>2325 The result is a
high number of false positives
(those who have no sciatic root
irritation but who are reported
to exhibit a positive straight leg
raise).2¢

For example, in a recent study
of 2154 patients, clinical out-
comes for different presentations
of an apparently positive find-
ing on straight leg raising were
used to help define true positive
test results (increased leg domi-
nant pain with straight leg rais-
ing) from false positive ones
(increased back pain with straight
leg raising). There were three dis-
tinct study groups:

1. positive leg pain: SLR testing
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Passive Straight Leg Raise
(SLR) Test
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Passive Straight Leg Raise Test

increased the leg dominant pain
2. positive back pain: SLR testing
increased only the back domi-
nant pain
3. no change: no increase in back or
leg pain with straight leg raising

A PATIENT WITH A HISTORY OF BACK
PAIN ONLY, WITH NO SYMPTOMS
BELOW THE BUTTOCKS, WILL NEVER
HAVE A TRUE POSITIVE SLR.

Given the striking similarity in
outcomes between the back pain
and no change groups, increased
back pain with a passive straight
leg raise test should be consid-
ered a false positive. The Positive
Leg Pain group’s outcomes were
significantly worse and different
from the Positive Back Pain group,
offering further evidence that
increased back pain on straight
leg raising should be considered a
false positive.2°

The proper interpretation of
the SLR begins with the history; a
step that is frequently overlooked.
The leg pain produced or increased
with the straight leg lift must be the
same pain that a patient described
in the history as the worst pain.
For the test to be positive, a patient
must be suffering radicular symp-
toms and therefore have a chief
complaint of leg dominant pain:
pain that is most intense around
and/or below the gluteal fold. In

situations where back dominant
pain radiates to the leg, the back
pain is still reported to be the most
painful. Back dominant pain is
referred pain without direct nerve
root involvement and since the
SLR is a test of nerve irritation, the
test cannot be positive. It is not
pathologically possible to have a
patient with a history of back dom-
inant pain and a physical exami-
nation showing a positive straight
leg raise; there was either an error
made in recording the history or
performing the examination. To
state it even more simply, a patient
with a history of back pain only,
with no symptoms below the but-
tocks, will never have a positive
SLR. You cannot reproduce radic-
ular pain when a patient has never
truly experienced it.

Also essential to an accurate
history of true sciatica is determin-
ing the presence of constant leg
pain.»2° The nerve root irritation
pain is predominantly inflamma-
tory, not simply mechanical. The
intensity of the leg symptoms can
vary with positon or the degree
of root tension but because of the
underlying sustained pathology,
the pain never completely sub-
sides.

Confirmation during the physi-
cal exam means reproduction
or exacerbation of the leg domi-
nant pain identified on history. A
straight leg raise that causes back
pain may be a useful clinical find-
ing for gauging the severity of
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Passive Straight Leg Raise Test

1.

Position the patient supine with the leq to be examined
straight out and contralateral knee bent to place the
contralateral foot as close as possible to the buttock.

— u SUMMARY OF KEY POINTS w

Proper passive straight leg raise test technique: Instructions for the clinician.

4.

A positive test is the reproduction or exacerbation of the
patient’s leg dominant pain as identified on the history.

Place one hand under the Achilles tendon and the other

hand just above the knee.

An increase in back pain is irrelevant.

Raise the straight leg slowly noting both the location of

the pain and the degree of elevation.

An increase in the typical pain in the leg at any degree of
elevation is a positive test indicating nerve root irritation.

The SLR should be performed bilaterally.

J

the mechanical problem but it is
a negative test for radicular pain
and should be recorded as a nega-
tive SLR."7 A passive SLR test that
does not reproduce or exacerbate a
patient’s typical leg dominant pain
indicates no irritation of the roots
of the sciatic nerve.2°

Traditionally, limitation of the
SLR was thought to indicate the
presence of nerve root compres-
sion,?”28 but there is a poor consen-
sus about the exact cause of pain.
Theories include physical pressure
on the nerve root itself,?”28 painful
ligamentous structures,?® involve-
ment of the dural cuff of the nerve,?°
the anterior theca,” nerve root
edema,?73%3! nerve root irritation3>33
and intervertebral foramen venous
obstruction.3+35 All of them have all
been implicated in the literature.?
But regardless of the putative ana-
tomical cause, a positive SLR test

should be regarded as indicative of
direct nerve root involvement, rep-
resented by the increase or repro-
duction of the patient’s typical leg
dominant pain.

A full discussion of straight leg
raising must include two clinical
scenarios associated with the test,
which are frequently misunder-
stood: well-leg lift and crossover
sign.

Well-leg lift — raising the unaf-
fected leg reproduces the typi-
cal pain in the affected leg; this
indicates a highly irritable nerve
root(s) on the affected side. The
patient will frequently be unable
even to straighten the painful leg.
A positive well-leg lift is a mark of
an extremely sensitive root; it iden-
tifies severity but not additional
pathology.

Crossover sign — raising the
straight leg on the affected side
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— KX CLINICAL PEARLS

\_

reproduces not only the typical
pain in the affected leg but causes
pain to radiate into the normally
unaffected leg as well. It is bilat-
eral sciatica from a single leg lift.
This suggests pathology located in
the midline, a central disc hernia-
tion, which is a location capable
of producing sacral root compres-
sion with bowel and bladder com-
promise: an acute Cauda Equina
Syndrome, which is a medical
emergency.

Straight leg raising is widely
used as a test for sciatica. But until
there are stricter performance
standards, consensus of interpre-
tation and better attempts at reli-
ability and validity, researchers and
clinicians should interpret the test
with caution.3 This review was an
attempt to help improve the under-

standing, utilization, limitations and

interpretation of a key diagnostic
component of sciatica, the passive
straight leg raise (SLR) test. Several
key points are worth repeating:
1. the pain of true sciatica is
constant,

2. for the test to be positive, a patient must be suffering radicular symptoms and therefore have a chief complaint of leg
dominant pain, pain that is most intense around or below the gluteal fold

3. a positive test is one that reproduces the patient’s typical leg dominant pain, not back pain.

w

o

2. for the test to be positive,

a patient must be suffer-
ing radicular symptoms and
therefore have a chief com-
plaint of leg dominant pain,
pain that is most intense
around or below the gluteal
fold,

3. a positive test is one that
reproduces the patient’s typi-
cal leg dominant pain, not
back pain.
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