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ABSTRACT

Objective: The purpose of this study was to assess the diagnostic accuracy of a modified Bragard test compared with
the straight leg raise (SLR) test in patients presenting with electrodiagnostic evidence of LS and S1 nerve root
compression.

Methods: This was a cross-sectional study conducted on 506 consecutive patients with signs and symptoms
consistent with lumbosacral radiculopathy confirmed by electrodiagnostic study. Patients were evaluated from
September 2013 to September 2015 in the physical medicine and rehabilitation outpatient clinic of Shahid Faghihi
Teaching Hospital, Shiraz, Iran. The SLR test was investigated concomitantly to determine the sensitivity and
specificity.

Results: Electrodiagnostic study findings indicated lumbosacral radiculopathy in 312 patients. Of these participants,
198 were positive on SLR testing, and of 114 SLR-negative patients, 79 were positive on Modified Bragard testing.
Sensitivity of the Modified Bragard test was 69.3%, and specificity was 67.42%. Positive and negative predictive
values were 73.15% and 63.16%, respectively. Positive likelihood ratio was 2.13, and negative likelihood ratio was
0.46. Diagnostic odds ratio was 4.63. In patients with symptom duration of less than 3 weeks, SLR sensitivity and
specificity decreased as the Modified Bragard test diagnostic accuracy increased.

Conclusions: The Modified Bragard test is easy to perform and has an acceptable test performance, which can help to
increase the discriminative power of clinical examination in patients with LS or S1 nerve root compression who
exhibit a negative SLR test result, especially in the acute phase of disease. (J Chiropr Med 2018;17:36-43)

Key Indexing Terms: Intervertebral Disc Displacement,; Physical Examination; Radiculopathy, Sensitivity and

Specificity; Low Back Pain; Sciatica

INTRODUCTION

Low back pain is one of the most common health
problems and results in personal, community, and financial
burden globally. A recent global review of the prevalence of
low back pain in the adult general population reported a
point prevalence of 12% to 33% and a 1-year prevalence of
22% to 65%." Of all 291 conditions studied in the Global
Burden of Disease 2010 Study, low back pain ranked
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highest in terms of disability (years lived with disability),
and sixth in terms of overall burden (disability-adjusted life
years).” In Iran, low back pain is the third leading cause of
disease burden as measured by disability-adjusted life
years in the Iranian population aged 15 to 69 years,
regardless of the causes of intentional and unintentional
injuries.”

There are different medical conditions that cause low
back and lower extremity pain, and patients may have more
than 1 disorder. The question of whether a lumbosacral
radiculopathy—or sciatica—is present is one of the most
common cause of referrals to the electrodiagnostic
laboratory.* Although precise epidemiologic data are
difficult to establish, the prevalence of lumbosacral
radiculopathy is approximately 3% to 5%, distributed
equally in men and women.” Most radiculopathies are
caused by root compression, most commonly from the
intervertebral disk disease or other degenerative changes of
the spinal column, such as ligamentous hypertrophy or the
bony changes that accompany osteoarthritis. Other com-
pressive lesions can less commonly cause radiculopathy,
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such as tumors and cysts.* Lumbosacral radiculopathy is
characterized by pain, paresthesia, weakness, reflex change,
and sensory loss. Pain and paresthesia are uniquely
distributed within the areas innervated by the affected
nerve root.®

Patients with sciatica are commonly treated in primary
care, but a small proportion is referred to secondary care
and may eventually have surgery.’ Primary care clinicians
use patient history and physical examination to evaluate the
likelihood of radiculopathy and select the patients for
further imaging and possible surgery. Clinical provocative
tests, which place the lower extremity in a position to
aggravate or relieve radicular compression symptoms, are
commonly used in clinical practice in patients with a
suspected lumbosacral radiculopathy. The straight leg raise
test (SLR) and the crossed straight leg raising test (CSLR)
are physical maneuvers that provoke the lumbosacral nerve
roots. These tests are often used in making decisions about
diagnostic imaging or hospital referral.® Another comple-
mentary physical maneuver is the Bragard test. It is used
when the SLR test is positive at a given point: the leg is
lowered below the angle of radicular pain and dorsiflexion
of the foot is induced. If there is an increase in radicular
pain, the test is considered positive.

Because the current evidence indicates poor diagnostic
performance of most physical tests used to identify lumbar
radiculopathy,” it is worthwhile to present a variation of a
test that appears to have better diagnostic accuracy. The
purpose of this study was to compare the diagnostic
accuracy of the Modified Bragard test and the SLR test in a
selected group of patients who had a clinical presentation of
lumbosacral radiculopathy and correlated electrodiagnostic
evidence of L5 or S1 nerve root compression.

METHODS

This cross-sectional study included 506 consecutive
patients referred for electrodiagnosis of the lower extrem-
ities as a result of unilateral radicular low back pain who
were evaluated from September 2013 to September 2015 in
the physical medicine and rehabilitation outpatient clinic of
Shahid Faghihi Teaching Hospital, Shiraz, Iran. The study
was performed in accordance with the Declaration of
Helsinki. Its protocol was reviewed by medical ethics
committee of Shiraz University of Medical Sciences. The
rationale of the study was explained to all participants and
they all signed a consent form before enrollment. This
article was written according to the Standards for Reporting
of Diagnostic Accuracy statement (except for items 13, 18,
22, and 24).'°

Inclusion and Exclusion Criteria
Inclusion criteria were: age range of 20 to 80 years with a
history and physical examination suggesting unilateral L5
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or S1 radiculopathy (which includes symptoms of low back
pain with pain or paresthesia radiating into the right or left
lower extremity below the level of the knee, in the nerve
root territory, dermatomal sensory loss for at least 2 weeks;
or any sign of muscle atrophy or weakness as well as
decreased Achilles stretch reflexes). Exclusion criteria
were: current pregnancy or a history of major trauma to
the vertebral column or spinal or lower limb surgery,
history of spinal congenital abnormalities and diagnosis of
infection or malignancies, and underlying rheumatologic
disease or diabetes.

Clinical Examination

All participants were referred by physicians other than
those who performed the study. One physical medicine and
rehabilitation specialist blinded to all outcome data visited
all eligible participants and performed the physical
examinations. Standardized clinical examination consisted
of L5, S1 dermatomal sensory testing through softly
striking the skin bilaterally and simultaneously. The patient,
with eyes closed, was asked if the feeling clearly differed
between the left and right sides, L5, S1 myotomal muscle
strength (by testing muscle strength during big toe
extension and ankle plantar flexion in supine position
against resistance compared with nonsymptomatic side),
and determination of Achilles stretch reflexes (noticing
reflex diminution or abolishment) and muscle wasting (by
measuring calf circumference and providing 1 cm differ-
ence with nonsymptomatic side for a positive test result).
There were intervals of 5 minutes’ rest between diagnostic
tests to allow the patients recover from any pain or
discomfort induced during examination. The order of test
performance (SLR or Modified Bragard test) was also
randomly alternated to prevent testing bias.

Assessment Procedures

The SLR test was performed by having the patient lie
down on a flat examination table in a supine position. Both
hips and knees of the involved leg were maintained in a
neutral position neither abducted nor adducted. The
patient’s head was not supported by a pillow. The examiner
grasped the patient’s heel in the cup of his hand. The
examiner’s other hand maintained the patient’s knee in an
extended position. The examiner slowly raised the tested
leg up to 90° by flexing the hip while maintaining the knee
in extension and keeping the limb neutral, neither externally
nor internally rotated. The maneuver was positive if the
patient complained of reproduction of symptoms distal to
the knee joint, between 30° and 70° of hip flexion.” An
angular goniometer with a degree of error equal to +1° was
applied at the level of the greater trochanter to measure the
value of hip flexion.
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When a structural abnormality such as a herniated disk
compresses the nerve root proximal to or at the neural
foramen, pain may occur. This may lead to pain radiating
down the leg in the appropriate nerve root distribution
(generally L5, or S1). The exact cause of the pain is
unknown, but the symptoms may be related to decreased
blood flow in the nerve root, increased tension of the nerve,
compression of the nerve root, nerve root irritation, or
other causes.® The reproduction of back pain only or thigh
pain (not extending distal to the knee) was considered a
negative test.

The Modified Bragard test was performed in the
following manner. The patient was positioned supine on
the examination table with both legs straight. The examiner
began with the SLR test. If the patient sensed no radicular
pain or symptoms despite 70° hip flexion (negative SLR
test), the foot was dorsiflexed firmly, and if radiating pain
below the knee was produced, the Modified Bragard test
result would be recorded as positive. The test is based on the
hypothesis that combining hip flexion and knee extension
with ankle dorsiflexion will increase the examiner’s
capacity to provoke nerve root/sciatic signs and symptoms
in SLR-negative patients.

Electrodiagnosis (EDx) served as the reference criterion
for lumbosacral radiculopathy. All the eligible participants
underwent the same standardized electrophysiologic exam-
ination by a board-certified physiatrist with 10 years of
postgraduate experience by the same instrument (Medelec
Synergy VIASIS, Surrey, England) in the same session as
physical examination was performed without any time
interval. She was unaware of the patients’ physical
examination at the time of enrollment.

The EDx was considered positive according to stan-
dardized diagnostic criteria: (A) positive sharp waves or
fibrillation potentials (in 1-limb muscle plus lumbar
paraspinal muscles at the corresponding level, or in
2-limb muscles innervated by the same nerve root), (B)
remodeled motor unit action potentials (high-amplitude,
long-duration or polyphasic motor unit action potentials
increased more than 30% in at least 2 muscles of 1
myotome innervated by the same myotome but by separate
peripheral nerves), or (C) prolonged soleus H reflexes. "'

All nerve conduction study procedures were performed
in accordance with the guidelines for measurement,
temperature, safety precautions, and electrode placement. '
Motor and sensory nerve conduction studies were carried
out first, and after that, H-reflex testing of the soleus and
electromyography were conducted. The H reflex was used
to evaluate the status of the peripheral nervous system
with respect to proximal peripheral nerve conduction and
potential entrapment of the nerve roots, such as radicu-
lopathies. To perform soleus muscle H-reflex testing, the
patient was positioned comfortably in prone position with
the feet off the edge of a plinth. A pillow was placed
beneath the legs to cause slight knee flexion. The active
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electrode was located in the bisected line between the
mid-popliteal fossa and the Achilles tendon, and the
reference electrode was located over the Achilles tendon
when the ground electrode was placed between the
stimulus and recording electrode. Sweep speed of 10 ms/div,
amplifier sensitivity of 500 pV/div and pulse duration of
1.0 ms were used. The cathode of the stimulator was placed
in the mid-popliteal fossa with the anode distal. The
stimulus was delivered at a rate of 1 stimulation every 2 to 3
seconds. The current intensity was slowly increased until
the H-reflex magnitude was maximized without concom-
itant activation of the motor fibers. Several responses were
noted at this stimulus level to ensure a reproducible and
stable response. The latency was then recorded to the initial
departure of the H reflex from the baseline. Side-to-side
difference of 1.5 ms was used as a prediction of an S1
radiculopathy.'® H-reflex latency prolongation or
side-to-side differences probably indicate neural demye-
linatiorll with significant damage of the large diameter nerve
axons. "’

Statistics

Descriptive statistics were used to analyze the sample’s
demographic data and clinical findings. Positive and
negative results from EDx were cross tabulated (2 x 2
contingency table) with positive and negative results from
each index test and sensitivity, specificity, and positive and
negative predictive values. The diagnostic odds ratio
(DOR) and likelihood ratio (LR) with 95% confidence
intervals (Cls) were calculated.

Furthermore, patients were divided according to the
duration of symptoms into acute (<3 weeks) and chronic
(>3 months) to compare them statistically.'®'” For each
group, sensitivity, specificity, positive and negative LRs,
and positive and negative predictive values were analyzed.
Statistical analyses were done using Statistical Package
for the Social Sciences, Version 14.0 (SPSS Inc, Chicago,
[linois).

RESULTS

A total of 627 potentially eligible participants were
enrolled in the study. Of these, 121 participants were
excluded from further analysis because of pregnancy,
history of surgery or trauma, and confounding underlying
medical condition (Fig 1).

Mean (standard deviation [SD]) age of the participants
was 46.51 (14.63) years old. Among them, 204 patients
(40.3%) were male and 302 (59.6%) were female.
Frequency of positive clinical findings, provocative tests,
and electrodiagnostic findings on the symptomatic side
of the participants with EDx evidence of sciatica are shown
in Table 1.
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Potentially eligible
participants
(n=627)

Excluded (n = 121)
Pregnancy (n =7)
History of spinal trauma (n = 11)
Spinal/lower limb surgery (n = 35)

Underlying medical condition (n = 48)

Eligible participants with
history or physical exam
suggesting S1
radiculopathy

Modified Braggard

(n = 506)

!

Straight Leg Raise

test test
n =203 n =506
Negative Positive Negative Positive
n=95 n=108 n =203 n =303
Electrodiagnosis Electrodiagnosis Electrodiagnosis Electrodiagnosis
n =95 n=108 n =203 n =303

Final Diagnosis
S1 radiculopathy present (n = 35)
S1 radiculopathy absent (n = 60)

Final Diagnosis
S1 radiculopathy present (n = 79)
S1 radiculopathy absent (n = 29)

Final Diagnosis
S1 radiculopathy present (n = 114)
S1 radiculopathy absent (n = 89)

Final Diagnosis
S1 radiculopathy present (n = 198)
S1 radiculopathy absent (n = 105)

Fig 1. Flow diagram showing the sensitivity of the modified Bragard test versus straight leg raise test.

Of the 506 patients, 312 (172 were female and 140 were
male) were diagnosed with lumbosacral radiculopathy on
the basis of EDx findings; the mean (SD) age of the patients
was 47.80 (13.7) years. Duration of symptoms ranged from

14 days to 72 months, with a mean (SD) duration of 24.2
(22.3) weeks.

Of these 312 sciatica patients, 198 had positive a SLR
test on the ipsilateral side of complaint, whereas of the 194

Table 1. Findings on the Symptomatic Side of Participants With EDx Evidence of Sciatica

Measure

No. of Participants With Lumbosacral Radiculopathy (%), n = 312

Clinical finding
Ankle plantar flexion weakness
Big toe extension weakness
Dermatomal sensory loss in heel/lateral of foot
Dermatomal sensory loss on the dorsum of foot
Impaired Achilles deep tendon reflexes
Muscle wasting

Provocative test
Positive SLR
Positive modified Bragard test

Electrodiagnostic finding
Prolonged H reflex
PSW/fibrillation potentials
Remodeled MUAPs

28 (9)
46 (14.7)
62 (19.8)
30 (9.61)
91 (29.1)
32(10.2)

198 (63.4)
79 (69.2)*

250 (80.1)
67 (21.4)
188 (60.2)

EDx, electrodiagnosis; MUAP, motor unit action potential; SLR, straight leg raise; PSW, positive sharp wave.
? Positive modified Bragard test in total number of 114 patients with sciatica who are SLR negative.
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Table 2. 2 x 2 Contingency Table for SLR Test

Positive EDx
for Lumbosacral

Negative EDx
for Lumbosacral

Result Radiculopathy Radiculopathy Total

Positive straight 198 105 303
leg raising

Negative straight 114 89 203
leg raising

Total 312 194 506

EDx, electrodiagnosis; SLR, straight leg raise.

Table 3. 2 x 2 Contingency Table for Modified Bragard Test

Positive EDx Negative EDx
for Lumbosacral ~ for Lumbosacral
Result Radiculopathy Radiculopathy Total
Positive modified 79 29 108
Bragard test
Negative modified 35 60 95
Bragard test
Total 114 89 203

EDx, electrodiagnosis.

patients for whom the electrodiagnostic evaluation was thought
to indicate no evidence for LS or S1 radiculopathy, the SLR test
yielded negative results for 89 patients (Table 2). There was no
significant difference in the age between the SLR-positive and
SLR-negative patients.

Of the 114 SLR-negative patients for whom the sciatica
was documented by EDx, 79 participants had a positive
Modified Bragard test, whereas of the 89 SLR-negative
patients for whom electrodiagnostic evaluation was thought
to indicate no evidence for L5 or S1 radiculopathy, the test
yielded negative results for 60 patients (Table 3).
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The sensitivity value of the SLR test for sciatica was
63.46% (95% CI: 57.85-68.81), and specificity was 45.88%
(95% CI: 38.72-53.16). The positive and negative predic-
tive values were 65.35% and 43.84%. The positive LR was
1.17 (95% CI: 1.00-1.37), and the negative LR was 0.80
(95% CI: 0.64-0.98). The DOR was 1.46 (Table 4).

The sensitivity value of the Modified Bragard test for
sciatica was 69.30% (95% CI: 59.97-77.60), and specificity
was 67.42% (95% CI: 56.66-76.98). The positive and negative
predictive values were 73.15% and 63.16%. The positive LR
was 2.13 (95% CI: 1.54-2.94) and the negative LR was 0.46
(95% CI: 0.33-0.62). The DOR was 4.63 (Table 4).

Subgroup analysis was carried out on chronicity of the
complaint comparing only acute (symptoms <3 weeks) and
chronic (symptoms >12 weeks) patients. Of the 506
patients, 98 had the symptoms for less than 3 weeks and
were labeled as acute, whereas 267 had the symptoms for 3
months or longer and were labeled as chronic. Subacute
patients (n = 141) were not included in the subgroup
analysis. There was no significant age difference between
the acute and chronic patients. Statistical analysis was also
performed using 2 x 2 contingency tables for each of the 2
groups. Results are shown in Table 5.

Evaluating false-positive SLR results indicated that the
SLR test yielded positive results for 39.8% of the patients
whose EDx identified no electrophysiological abnormality,
66.6% of the patients with radiculopathy other than L5 and
S1 roots, and 55% of the patients with EDx evidence of a
nerve problem other than a radiculopathy (Table 6).

The Modified Bragard test yielded positive results for
30% of the patients whose EDx indicated no electrophys-
iological abnormality, 46.6% of the patients with radiculo-
pathy other than L5 and S1 roots, and 29.6% of the patients
with EDx evidence of a nerve problem other than
radiculopathy (Table 6).

Table 4. Sensitivity, Specificity, Positive and Negative LRs, and Positive and Negative Predictive Values in 2 Provocative Tests

Test Sensitivity (95% CI)

Specificity (95% CI) PLR (95% CI)

NLR (95% CI) PPV (95% CI) NPV (95% CI)

Modified
Bragard Test
Straight
Leg Raising

69.30% (59.97-77.60) 67.42% (56.66-76.98) 2.13 (1.54-2.94) 0.46 (0.33-0.62) 73.15% (66.36-79.00) 63.16% (55.67-70.06)

63.46% (57.85-68.81) 45.88% (38.72-53.16) 1.17 (1.00-1.37) 0.80 (0.64-0.98) 65.35% (61.77-68.76) 43.84% (38.72-49.10)

CI, confidence interval; NLR, negative likelihood ratio; NPV, negative predictive value; PLR, positive likelihood ratio; PPV, positive predictive value.

Table 5. Sensitivity, Specificity, and Positive and Negative LRs in Acute and Chronic Patients

Acute Patients

Chronic Patients

Measure Straight Leg Raising

Modified Bragard Test

Straight Leg Raising Modified Bragard Test

Sensitivity (95% CI)
Specificity (95% CI)
Positive LR (95% CI)
Negative LR (95% CI)

58.47% (54.03-62.91)
42.85% (33.3-52.4)
1.09 (1-1.18)
0.53 (0.32-0.77)

76.62% (67.01-86.22)
66.25% (58.76-73.73)
4.23 (2.78-5.69)
0.35 (0.21-0.49)

62.24% (56.75-67.72)
45.91% (38.66-53.20)
1.17 (1.02-1.34)
0.77 (0.61-0.93)

66.50% (57.92-75.11)
64.38% (57.66-71.11)
2.20 (1.50-2.91)

0.5 (0.33-0.67)

CI, confidence interval; LR, likelihood ratio.
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Table 6. Positive Test Results in Patients for Whom the EDx Indicated No Evidence for L5, SI Radiculopathy

EDx Final Impression

n Positive (n total)

Straight Leg Raising Modified Bragard Test

No evidence of any electrophysiological abnormality
Radiculopathy other than L5 and S1 roots

Nerve problems other than a radiculopathy

Total

18 (43) 6 (20)
22 (33) 7(15)
65 (118) 16 (54)

105 (194) 29 (89)

EDx, electrodiagnosis.

DISCUSSION

Provocative lumbosacral tests with high diagnostic value
can help clinicians such as family physicians, doctors of
chiropractic, or manual or physical therapists to confirm
their diagnosis, especially in those participants lacking
well-defined neurologic deficits, without having to resort to
advanced diagnostic testing.

Some magnetic resonance imaging— or EDx-confirmed
patients with lumbosacral radiculopathy were SLR negative in
clinical evaluation. In other words, “SLR sensitivity may have
been overestimated over the years.”'®!” This observation is
parallel to our findings, indicating sensitivity of 63.46% (95%
CI: 57.85-68.81) for SLR test (Table 4). The moderate
sensitivity value reported indicates that administration of this
test might produce considerable negative responses in patients
with sciatica.

The SLR test alone cannot provide sufficient guidance to
the examiner for a correct interpretation of the clinical
picture of the patient, and only rarely does the positive or
negative test result change the clinical diagnosis (as can be
inferred from positive and negative LRs).?” The DOR noted
in our study implies a slightly greater likelihood for the test
to be positive in the group of patients with radiculopathy
compared with nonradiculopathy patients. Therefore, a
modified Bragard test may be a way to enhance the SLR test
to discriminate the patients with lumbosacral radiculopathy
from nonradiculopathy participants.

Ankle dorsiflexion in conjunction with knee extension
increases the nerve root/sciatic tension. ' Three orthopedic and
neurologic tests are associated with dorsiflexion of the foot: the
Bragard, Fajersztajn, and Homan tests. The Homan test uses
foot dorsiflexion to detect deep vein thrombosis and the
Bragard and Fajersztajn tests are confirmatory tests for SLR
and CSLR tests, respectively. Thus, there is no independent test
using dorsiflexion to increase the nerve root/sciatic tension in
SLR-negative or CSLR-negative patients. The modified
Bragard test combines hip flexion and knee extension with
ankle dorsiflexion to increase the examiner’s capacity to
provoke the nerve root/sciatic signs and symptoms in
SLR-negative patients. As shown in Table 4, the modified
Bragard test is a provocative test with acceptable diagnostic
odd ratio that augments the SLR test and helps to increase the
sensitivity of physical examination.

As shown in Table 5, in patients with acute phase of
lumbosacral radiculopathy, the sensitivity and specificity of

SLR decrease slightly, which can be concomitantly
compensated by the increased diagnostic accuracy of the
modified Bragard test. A possible explanation for this
difference in acute and chronic phase SLR could be the
initial minimum inflammation of the nerve roots at the level
of compression in the acute phase of disease. Dorsiflexion
of the foot maximizes the tension on the nerve roots,
emphasizing the importance of the modified Bragard test in
SLR-negative patients in the acute phase of the disease.
Lower accuracy of provocative tests in patients with chronic
disease may contribute to the relatively higher age in this
group because the discriminative power of the SLR seems
to decrease when age increases. >’

In our study, a positive SLR test provided a sensitivity of
63.46 and specificity of 45.88 for diagnosing a lumbosacral
radiculopathy. van der Windt et al® in their review article
reported heterogeneity with sensitivities of SLR ranging
between 35% and 97% and specificities between 10% and
100%. Vroomen et al* reported the sensitivity of SLR to be
64%, and specificity was reported to be 57%. These
findings are parallel to ours.

The modified Bragard test provided a sensitivity of
69.3% and specificity of 67.4% for diagnosing a lumbo-
sacral radiculopathy. Thus, more sensitive tests, like the
modified Bragard, might be used in radiculopathy in which
the SLR is negative. It is another variation of neurodynamic
tests designed to place the sciatic nerve roots under
increased tension and would warn the examiner of the
presence of nerve root compression when there is a negative
SLR test.

There are some important considerations to keep in mind
to perform the Modified Bragard test correctly. It is a
provocative test for patients who have a positive result on
SLR testing. The ankle should be dorsiflexed at the
maximal point of the leg raising (70°) after the radicular
pain for SLR has diminished, not from the beginning of
raising, because ankle dorsiflexion may limit the angle of
SLR.** The test result is considered positive only if the pain
radiates below the level of the knee.

Limitations

One of the inherent problems in determining the
accuracy of provocative tests is the lack of a gold standard
for the diagnosis of lumbosacral radiculopathy. Electro-
diagnostic studies for radiculopathy are rarely falsely
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positive; if an electromyogram indicates evidence of a
radiculopathy, the patient almost certainly has one. When
the criteria used for diagnosis are the presence of positive
sharp waves and fibrillation in 1 limb muscle plus the
lumbar paraspinal muscles at the corresponding level or in 2
limb muscles innervated by the same nerve root, it is 100%
specific for lumbosacral radiculopathy. If evidence of
either acute changes or chronic denervation (as indicated by
the fact that more than 30% of motor units are polyphasic,
have large amplitude, and have increased duration) is used
as the electrodiagnostic criterion, then specificity decreases,
but it still remains in the range of 81 (nearly 100%),
depending on the level tested.”

The diagnostic sensitivity and specificity of H-reflex
testing vary widely, depending on the criteria and methods
used to define the abnormality. One study noted 100%
sensitivity and specificity, whereas others reported sensi-
tivity of 51%, specificity of 91%, positive predictive value
of 64%, and negative predictive value of 84% in the S1
radiculopathy group. !

A further limitation is that neither index tests (SLR and
modified Bragard tests) nor the reference standard (EDx) was
administered by 2 examiners, so reproducibility (interobserver
variation of the tests) was not assessed. Intraexaminer and
interexaminer reliability of the modified Bragard test need to be
investigated and reported before it can be recommended for use
in clinical practice or future research studies.

Other important methodological limitations include spec-
trum bias. Because the suspicion of a radiculopathy was the
reason for referral in this study and also the reason for inclusion
in the study, the participants were more likely to have a worse
clinical presentation than those presenting in primary care.
Patients most likely would have been referred for EDX testing
because of a strong clinical suspicion of a radiculopathy or the
lack of response to conservative care, so they are more likely
than participants recruited with pseudoradicular pain or
pain from the brachial plexus or a peripheral nerve to be
accurately classified according to these tests.

Another limitation of the present study was that the
participants were exclusively representative of radicular
low back pain because of LS and S1 root compression.
Although the intervertebral disks affected most commonly
are L4-5 and L5-S1, leading to L5 or S1 radiculopathies,’
the diagnostic property of the test in this study may be
different when L4 or S2 root level is involved, so the results
should be interpreted with caution.

CONCLUSIONS

The modified Bragard test is easy to perform and has an
acceptable test performance, which can help to increase
discriminative power of clinical examination in patients
with LS or S1 nerve root compression who exhibit a
negative SLR test result, especially in the acute phase of the
disease.
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Practical Applications

e This study suggests a modification of the
Bragard test with acceptable diagnostic
accuracy.

e This test may increase the discriminative
power of clinical examination in patients with
lumbosacral radiculopathy but negative SLR,
especially in the acute phase of the disease.
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