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he Sensitivity of the Seated Straight-Leg Raise Test
ompared With the Supine Straight-Leg Raise Test in Patients
resenting With Magnetic Resonance Imaging Evidence of
umbar Nerve Root Compression
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ABSTRACT. Rabin A, Gerszten PC, Karausky P, Bunker
H, Potter DM, Welch WC. The sensitivity of the seated

traight-leg raise test compared with the supine straight-leg
aise test in patients presenting with magnetic resonance im-
ging evidence of lumbar nerve root compression. Arch Phys
ed Rehabil 2007;88:840-3.

Objective: To compare the sensitivity of 2 methods of
erforming the straight-leg raise (SLR) test, one in the supine
osition and the other in the seated position, in patients pre-
enting with signs and symptoms consistent with lumbar
adiculopathy.

Design: A cohort study in which patients with signs and
ymptoms consistent with lumbar radiculopathy and magnetic
esonance imaging (MRI) results available for review at the
ime of participation were assessed with both the supine and the
eated SLR test.

Setting: A large neurosurgical referral office.
Participants: Seventy-one consecutive patients with signs

nd symptoms consistent with lumbar radiculopathy referred
or evaluation of low back pain were prospectively recruited.

Interventions: Not applicable.
Main Outcome Measures: Supine SLR and seated SLR.
RI was used as the criterion standard.
Results: The sensitivity of the supine SLR test was .67

ompared with a sensitivity of .41 of the seated SLR test
P�.003).

Conclusions: The traditional SLR test performed in a supine
osition is more sensitive in reproducing leg pain than the
eated SLR test in patients presenting with signs of and symp-
oms consistent with lumbar radiculopathy and MRI evidence
f nerve root compression.
Key Words: Neurologic examination; Lumbar region; Ra-

iculopathy; Rehabilitation.
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PPROXIMATELY TWO THIRDS of adults will suffer
low back pain (LBP) at some time in their lives, most

ommonly affecting men and women in the fourth and fifth
ecades of their lives.1 Lumbar radiculopathy is a disease of the
umbar nerve root. The features of lumbar radiculopathy in-
lude pain, paresthesia, weakness, reflex change, and sensory
oss. The pain and paresthesia are uniquely distributed within
he territory innervated by the affected nerve root.2,3 Lumbar
adiculopathy is a widespread, often disabling, condition seen
n general medical and spine practices.

Magnetic resonance imaging (MRI) is the most common
maging technique used to evaluate lumbar spinal conditions.

RI can show bulging, protruding, or herniated disks and any
ssociated nerve root compression.4,5 The sensitivity and spec-
ficity of MRI in detecting neural structure compromise in the
umbar spine has been reported at 83% and 78%, respectively.6

he reliability of MRI evaluation of lumbar disk herniation has
een reported at � equal to .74.6 It has been well established,
owever, that findings such as bulging or even protruding disks
n an MRI are common in completely asymptomatic per-
ons.7,8 For this reason, it is extremely important to correlate
hese imaging results to the history and physical examination to
stablish an accurate diagnosis.

Manipulative tests are used to help confirm the diagnosis of
ower lumbar radiculopathy. The straight-leg raise (SLR) test is
mong the tests commonly used.9 In a recent literature review10

f the diagnostic accuracy of the SLR test, the test was shown
o have a fairly high sensitivity (91%) but low specificity (26%)
n detecting lumbar disk herniation. This high sensitivity rate
uggests that, given a negative SLR, the diagnosis of acute
umbar radiculopathy may be ruled out with reasonable confi-
ence.
Historically, the SLR test was described by Lasègue’s pupil

orst in 1881 and subsequently reported in further detail by
azarevic.11-14 A number of variations and supplemental addi-

ions to this manipulative procedure have been described.14

he SLR test is traditionally performed with the patient in the
upine position. The examiner flexes the patient’s hip while
aintaining the knee in extension. This maneuver causes a

liding of the lumbar nerve roots.15 When a structural abnor-
ality such as a herniated disk compresses the nerve root

roximal to or at the neural foramen, pain may occur as these
oots are pulled against the disk herniation and gliding is
estricted.14-16 This may lead to pain radiating down the leg in
he appropriate nerve root distribution (generally L4, L5, or
1). The exact cause of the pain is unknown, but the symptoms
ay be related to decreased blood flow in the nerve roots,

ncreased tension of the nerve, compression of the nerve root,
erve root irritation, or other causes.15,17,18

An alternative practice method to assess for acute lumbar

adiculopathy has been to perform the SLR test in the seated



p
r
c
d
s
t
f
n
t
e
r
t
b

d
d
o
l
r
n
t

S

n
i
I
c
o
4
b
w
p
f
c

b
a

i
h
e
t
d
d
fi
e
t

a
h
s
n
p
h
k
t
k
o
m
k
w
p
p
i

o
9
p
r
2
p
o

F
t
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osition by extending the patient’s knee and assessing for the
eproduction of symptoms. The origin of this practice is un-
lear, but it may have originated from previous work by Wad-
ell19 and Weinstein and colleagues20 who compared this
eated SLR test to the supine SLR test in an effort to examine
he presence of nonorganic pain behavior in patients suffering
rom LBP. This seated SLR test has the potential advantages of
ot only providing reduced patient discomfort by not placing
he patient in a supine position but also expediting the physical
xamination. Importantly, although there has been a trend to
eplace the supine SLR test with the seated SLR test, neither
he sensitivity nor the specificity of the seated SLR test has
een determined.
The aim of this study was to compare a less accepted

iagnostic maneuver, the seated SLR test, with a well-accepted
iagnostic maneuver, the supine SLR test, in a selected group
f patients who had a clinical presentation of lumbar radicu-
opathy as well as correlating radiographic evidence of nerve
oot compression. We hypothesized that the seated SLR test is
ot identical to the supine SLR test, and discrepancies between
he 2 tests will exist.

METHODS

tudy Design, History, and Physical Examination
Seventy-one consecutive patients referred to the outpatient

eurologic surgery clinic for evaluation of LBP who met the
nclusion criteria were prospectively recruited for this study.
nclusion criteria were age greater or equal to 18 years and a
omplaint of LBP with pain or paresthesia radiating into either
r both lower extremities below the level of the knee for at least
weeks. All patients underwent MRI of their lumbar spine

efore evaluation. Patients who underwent spine surgery
ithin 6 months before their referral were excluded from
articipation, as were patients with lumbar instability requiring
usion, far-lateral disk rupture, metastatic disease, severe vas-
ular disease, or lumbar infection. The institutional review

ig 1. (A, B) The supine SLR
est.
oard of the University of Pittsburgh approved the study, and
ll subjects signed a consent form before enrollment.

All subjects underwent a standard clinical evaluation includ-
ng recording the history of the current condition and general
ealth and psychosocial status. This was followed by a physical
xamination that included evaluation of lumbar range of mo-
ion, myotomal muscle strength, deep tendon reflexes, and
ermatomal sensory testing. Other routine examination proce-
ures were performed but not for the purpose of the study. The
ndings were compared with accepted norms for physical
xamination. The results of the history and physical examina-
ion were determined independently of the lumbar MRI.

The SLR test was performed on all subjects in both supine
nd seated positions. The supine SLR test was performed by
aving the patient lie down on a flat examination table in a
upine position. Both hips and knees were maintained in a
eutral position. The patient’s head was not supported by a
illow. The examiner grasped the patient’s heel in the cup of
is hand. The examiner’s other hand maintained the patient’s
nee in an extended position. The examiner slowly raised the
ested leg up to 90° by flexing the hip while maintaining the
nee in extension (figs 1A, 1B). When the patient complained
f reproduction of symptoms distal to the knee joint, the
aneuver was stopped. The examiner then flexed the patient’s

nee while keeping the hip at the same angle, and the patient
as asked to report any change of his/her symptoms. The
rocedure was performed first on the noninvolved leg (in
atients with unilateral complaints) and then repeated on the
nvolved leg.

The seated SLR test was performed with the patient seated
n the examination table with his/her hips and knees flexed to
0°. No lumbar support was given. The examiner held the
atient’s foot in the cup of his hand. The examiner slowly
aised the patient’s leg extending the patient’s knee (figs 2A,
B). The leg extension was stopped when the patient com-
lained of the reproduction of symptoms distal to the knee joint
r full extension was obtained. The examiner then lowered the
Fig 2. (A, B) The seated SLR
test.

Arch Phys Med Rehabil Vol 88, July 2007
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A

atient’s leg until symptoms were diminished or completely
bolished. The procedure was performed first on the nonin-
olved leg and then repeated on the involved leg.
In both methods of SLR examination, a positive test was

efined as clear reproduction of the patient’s symptoms distal
o the knee joint as the leg was elevated or the knee was
xtended and diminution or abolishment of the symptoms with
nee flexion. The reproduction of back pain only or thigh pain
not extending distal to the knee) was considered a negative
est. The sequence of test performance (seated versus supine)
as varied to prevent testing bias.
Both the seated and supine SLR tests were performed a

econd time by a different examiner on a subset of 20 partic-
pants to establish the interrater reliability of both maneuvers.
ach examiner did not have knowledge of the results of the
ther examiner when testing this subset of 20 participants.
Before beginning this investigation, both examiners in-

olved in testing the participants of this study underwent train-
ng in performing both the seated and the supine SLR versions.
raining included agreement on the operational definition of
oth examination procedures as described previously and train-
ng in the performance of the procedures on healthy volunteers
efore beginning to enroll subjects.

adiographic Analysis
All patients had MRI available for review. Any patients with

vidence of radiographic instability on either the MRI or plain
adiographs were excluded from the trial. These studies were
eviewed and rated by an experienced surgeon who did not
ave prior knowledge of the SLR test results. Similarly, the
xaminer who performed the physical examination did not
ave knowledge of the MRI results. The magnetic resonance
mages were rated as either positive (indicating the presence of
erve root compression) or negative (no evidence of nerve root
ompression).

tatistical Analysis
The sensitivity of the seated test was compared with that of

he supine test by using the McNemar test, and 95% confidence
ntervals (CIs) were computed by using the Clopper-Pearson
ethod. Both the test and the confidence intervals were exact.
he Cohen � was used as a measure of interobserver reliabil-

Table 1: Clinical Findings on the Symptomatic Side Suggesting
Lumbar Radiculopathy Among Study Participants

Finding
No. of Participants

With Positive Findings

Myotomal weakness
L1-2 iliopsoas 27
L3-4 quadriceps 29
L4 tibialis anterior 25
L5 tibialis anterior, extensor hallucis 34
S1 gastrocnemius 25
Dermatomal sensory loss
L4 anterior tibial region 27
L5 great toe, medial foot 31
S1 heel, lateral foot 25
Deep tendon reflexes
L3-4 knee 28
S1 ankle 40

OTE. Total exceeds the total number of participants (N�58) be-
ause many subjects exhibited findings in more than 1 dermatome,
yotome, or reflex.
ty.21
F
v

rch Phys Med Rehabil Vol 88, July 2007
RESULTS
Seventy-one subjects were enrolled in the study. Fifty-eight

ubjects had an MRI indicating lumbar nerve root compression
hat correlated with the patient’s side and distribution of symp-
oms. The 13 subjects with a negative MRI were excluded from
urther analysis because our intention was to assess the sensi-
ivity of the 2 clinical tests. All 58 patients presenting with a
ositive MRI had at least 1 clinical finding that suggested a
umbar radiculopathy such as myotomal weakness, dermatomal
ensory loss, deep tendon reflex diminution, or abolishment on
he symptomatic side. These findings are given in table 1. All
8 patients underwent the seated SLR test. Given that 1 subject
ould not lie flat because of pain, 57 of the patients presenting
ith a positive MRI underwent the supine SLR test.
The sensitivity (95% CI) of the supine SLR test in repro-

ucing the patient’s radicular pain in light of an MRI scan
ndicating the presence of nerve root compression was .67
95% CI, .53�.79). The sensitivity (95% CI) of the seated SLR
est was at .41 (95% CI, .29�.55) (fig 3). This represented a
tatistically significantly difference with a P value of .003. The
nterrater reliability of the 2 tests, as measured by the � coef-
cient, was .69 for the supine test and .60 for the seated test.
his represents substantial and moderate agreement, respec-

ively.22

DISCUSSION
A clinical trend that we have noticed has been the substitu-

ion of the seated SLR test for the traditional supine SLR test.
his substitution shortens the patient assessment time and may

educe patient discomfort. The acceptance of the seated SLR as
clinical equivalent to the supine SLR may be based on the
ork of Waddell et al.19 It is important to note, however, that
either Waddell nor subsequent investigators have ever stated
hat this was the case. Based on the outcome of this study,
ndeed, this is proven to be false. The supine SLR test definitely
as a significantly greater sensitivity than the seated SLR test.
ur data, collected under controlled conditions, suggest that

he 2 tests are not equivalent and that the supine SLR more
ccurately reflects the radiologic findings of lumbar nerve root
ompression.

The design of this study did not allow us to determine the
pecificity of these 2 tests. Specifically, because most patients

Total number of 
participants with 

radiculopathy 

N=71

Subjects with 
positive MRI 

n=58

Positive
n=38

Negative  
n=19

Negative
n=34 

Positive
n=24

Seated
SLR test 
n=58 

Supine
SLR test 
n=57 

Sensitivity, .67  
(95%CI,  
.53 .79)

Sensitivity, .41 
(95% CI,
.29 .55)
ig 3. Flow diagram showing the sensitivity of the seated SLR test
ersus the supine SLR test.
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resented with positive MRI findings, a sufficient sample size
as not obtained to determine the rate of a negative SLR test

esult (supine or seated) in patients with MRI studies that did
ot show root compression. Furthermore, we found that the
ensitivity of the supine SLR test appears lower than what is
ommonly believed (67% in our study vs 91% elsewhere).10

his difference may be because of the fact that other studies
ave used surgical exploration as the reference test to which the
upine SLR test was compared. Additionally, these other in-
estigations were conducted in subjects about to undergo sur-
ery for their complaints, making these studies’ populations
ifferent from our sample. The lower sensitivity found in our
nvestigation may also be related to our strict interpretation of
hat constituted a positive test result (ie, clear reproduction of

he patient’s sciatic pain radiating below the knee). Alterna-
ively, prior and concurrent treatments in our sample such as
he use of anti-inflammatory medicines or epidural steroid
njections may have reduced the acute nerve root irritation and
ielded a lower SLR sensitivity.

tudy Limitations
Our study used MRI findings as the criterion for nerve

ompression. Physicians must be aware that MRI may have
alse-positive findings of nerve compression.6 However, the
resence of at least 1 clinical sign suggesting nerve root com-
ression on the symptomatic side in our study sample and the
nding of radiologic evidence of nerve root compression on the
ame side should lessen the concern of false-positive findings
n our sample.

CONCLUSIONS
In patients complaining of LBP and lower lumbar radicular

ymptoms who present with an MRI scan indicating lumbar
erve root compression, the supine SLR test is more sensitive
han the seated SLR test in detecting acute nerve root com-
ression symptoms. Although we recognize that the sensitivity
f the supine SLR test in detecting nerve root compression as
etermined by MRI studies, may not be as high as is commonly
elieved when a strict interpretation of positive SLR test find-
ngs is employed, this test remains as one of the basic compo-
ents of a good physical examination.23 Clinicians performing
he SLR test exclusively in the seated position may not detect
he symptoms of acute lumbar radiculopathy at the same rate as
hose performing the SLR in a supine position. Further research
s needed to establish the difference between the specificity of
he seated SLR test versus that of the supine SLR test.

References
1. Anderson G. Epidemiologic features of chronic low-back pain.

Lancet 1999;354:581-5.
2. Mosby’s medical, nursing and allied health dictionary. 6th ed.

Philadelphia: Mosby; 2002.
3. Rolak LA. Neurology secrets. 3rd ed. Philadelphia: Hanley &

Belfus; 2001.
4. Modic MT, Masaryk TJ, Ross JS. Magnetic resonance imaging of
spine. Chicago: Year Book Medical Publishers; 1989. p 76-109.
5. Grossman RI, Yousem DM. Neuroradiology. In: Thrall JH, editor.
The requisites. St. Louis: Mosby; 1994. p 461.

6. Boos N, Rieder R, Schade V, Spratt KF, Semmer N, Aebi M. 1995
Volvo Award in clinical sciences. The diagnostic accuracy of
magnetic resonance imaging, work perception, and psychosocial
factors in identifying symptomatic disc herniations. Spine 1995;
20:2613-25.

7. Jensen M, Brant Z, Obuchowski N. Magnetic resonance imaging
of the lumbar spine in people without back pain. N Engl J Med
1994;331:69-73.

8. Modic MT. Degenerative disease and infection; role of imaging.
In: Benzel EC, editor. Spine surgery techniques, complication
avoidance, and management. Philadelphia: Elsevier; 2005. p
1706-33.

9. Jonsson B, Stromqvist B. The straight leg raise test and the
severity of symptoms in lumbar disc herniation. A preoperative
and postoperative evaluation. Spine 1995;20:27-30.

0. Deville WL, van der Windt DA, Dzaferagic A, Bezemer PD,
Bouter LM. The test of Lasegue: systematic review of the accu-
racy in diagnosing herniated discs. Spine 2000;25:1140-7.

1. Dyck P. Lumbar nerve root: the enigmatic eponyms. Spine 1984;
9:3-5.

2. Forst J. Contribution a l’etude clinique de la sciatique [disserta-
tion]. Paris: Universite de Paris; 1881.

3. Lazarevic L. Iscias postica cotunnii: ein beitrag zu deren differ-
ential diagnose. Allg Wein Med Zeitung 1884;29:425-6.

4. McDonald JV, Welch WC. Patient history, general physical ex-
amination and neurologic examination with studies. In: Welch
WC, Jacobs GB, Jackson RP, editors. Operative spinal surgery.
Stamford: Appleton & Lange; 1999. p 13-26.

5. Kobayashi S, Shizu N, Suzuki Y, Asai T, Yoshizawa H. Changes
in nerve root motion and intraradicular blood flow during intra-
operative straight leg raising test. Spine 2003;28:1427-34.

6. Breig A, Troup J. Biomechanical considerations in the straight leg
raising test. Cadaveric and clinical studies of the effects of medial
hip rotation. Spine 1979;4:242-50.

7. Epstein J, Epstein B, Rosenthal A. Sciatica caused by nerve root
entrapment in the lateral recess: the superior facet syndrome.
J Neurosurg 1972;36:584-9.

8. Falconer M, McGeorge M, Begg A. Observations on the cause
and mechanism of symptom-production in sciatica and low-back
pain. J Neurol Neurosurg Psychiatry 1948;11:13-26.

9. Waddell G, McCulloch J, Kummel E, Venner R. Nonorganic
physical signs in low back pain. Spine 1980;5:117-25.

0. Weinstein J, Rauschning W, Resnick D, Spencer D, Spengler D.
Part A: Clinical perspectives. In: Frymoyer JW, Gordon SL,
editors. New perspectives on low back pain. Rosemont: Am Acad
Orthop Surgeons; 1989. p 37-57.

1. Clopper C, Pearson E. The use of confidence or fiducial limits
illustrated in the case of binomial. Biometrika 1934;26:404-13.

2. Landis J, Koch G. The measurement of observer agreement for
categorical data. Biometrics 1977;33:159-74.

3. Hunt D, Zuberbier O, Kozlowski A, et al. Reliability of the lumbar
flexion, lumbar extension, and passive straight leg raise test in
normal populations embedded within a complete physical exam-

ination. Spine 2001;26:2714-8.

Arch Phys Med Rehabil Vol 88, July 2007


	The Sensitivity of the Seated Straight-Leg Raise Test Compared With the Supine Straight-Leg Raise Test in Patients Presenting With Magnetic Resonance Imaging Evidence of Lumbar Nerve Root Compression
	METHODS
	Study Design, History, and Physical Examination
	Radiographic Analysis
	Statistical Analysis

	RESULTS
	DISCUSSION
	Study Limitations

	CONCLUSIONS
	References


