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Correlation of lower extremity functional scale and
electrodiagnostic findings in patients with sciatic
neuropathy
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Abstract \
Aim: Sciatic nerve has an essential role in sensorimotor innervation of the lower extremities. This study explored
the association between electrophysiological findings and lower extremity function in patients with sciatic neu-
ropathy.
Methods: This retrospective study analyzed the electrophysiological data of 41 patients with sciatic neuropathy
who underwent evaluation between January 2023 and August 2024. Lower extremity function was evaluated with
the Lower Extremity Functional Scale (LEFS), while neuropathic pain was assessed using the Douleur Neu-
ropathique 4 (DN4) questionnaire.
Results: The median LEFS score was 29, reflecting significant functional impairment, while 95.1% of patients
exhibited neuropathic pain based on DN4 scores. LEFS scores showed a significant correlation with the compound
muscle action potential (CMAP) amplitudes of the abductor hallucis brevis (Spearman rho: 0.52, p < 0.001) and
extensor digitorum brevis (Spearman rho: 0.32, p = 0.04) muscles.
Conclusions: This study provides novel evidence on the critical role of posterior tibial and peroneal nerve dys-
function in lower extremity impairment in sciatic neuropathy patients. The stronger correlation of LEFS with pos-
terior tibial nerve function underscores its importance in high-effort activities. We propose that electrophysiolog-
ical findings may facilitate a more objective evaluation of functional impairment in sciatic neuropathy patients and

aid in the development of targeted rehabilitation strategies.
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The sciatic nerve is the longest and largest nerve originating
from the lumbosacral plexus and is essential for the innervation of
the lower extremity muscles. Sciatic neuropathy (SN) is the second
most prevalent neuropathy affecting the lower limbs since it is
vulnerable to injury at various locations along its extensive
anatomical pathway.! Etiologies of SN may include penetrating
trauma, bone fractures, gluteal intramuscular inject-ions, pelvic or
hip surgeries, hip dislocation, surgical positioning, tumor or
hematoma compression, piriformis syndrome, auto-immune
processes, inflammation, radiation, and ischemia 2.

Electrophysiological assessments are essential for diagnosing
sciatic neuropathies and localizing the injury site.l While
electrophysiological research in this area is limited, available
studies generally indicate that axonal damage frequently affects the
sciatic nerve or its branches, predominately in the peroneal

division.34 Prior research has demonstrated that compound muscle
action potentials (CMAP) of the tibial and peroneal nerve and
sensory nerve action potentials (SNAP) of the sural nerve correlate
with prognosis and the severity of neuropathic pain.4-7
Furthermore, some studies suggest that the extent of neurogenic
involvement observed in needle electromyography (EMG)
examinations may vary according to the etiology of SN,
distinguishing injection neuropathy from other causative factors.3.6

The Lower Extremity Functional Scale (LEFS) was developed to
assess the functional status of the lower extremities in individuals
with musculoskeletal disorders.8 Evidence from the literature indi-
cates that the LEFS can be reliably employed in clinical practice to
assess the impact of various conditions on lower extremity
function.?

Sciatic neuropathies can compromise lower extremity function
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through sensory-motor deficits and neuropathic pain. However, the
impact of sciatic neuropathy on LEFS has not been specifically
investigated. This study seeks to bridge this gap in the literature. We
sought to evaluate the relationship between clinical and
electrophysiological aspects of sciatic neuropathy and the LEFS.
Considering that the sciatic nerve has an essential role in the
sensory-motor innervation of the lower extremity, we hypothesized
that certain electrophysiological findings associated with SN could
significantly affect LEFS outcomes.

This retrospective study was conducted through analysis of
patients who were referred to the electrophysiology laboratory of
the Neurology Department at Adana City Training and Research
Hospital with a preliminary diagnosis of sciatic neuropathy between
January 2023 and August 2024. The study received approval from
the local ethics committee (Registration number:118/15.08.2024).

Clinical and demographic data, neurological examination
findings, etiology and time since injury (in months),
electrodiagnostic test results, and radiological findings were
documented. Patients diagnosed with sciatic neuropathy were
included in the study if they fulfilled all of the following criteria:

1- Weakness of lower extremity muscles innervated by the sciatic
nerve or its branches, including knee flexion and foot
dorsiflexion/eversion or plantar flexion/inversion

2- Sensory disturbances in areas supplied by the sciatic nerve or
its branches, including the dorsum of the foot/lateral leg, sole
of the foot, or posterolateral leg

3- Abnormalities of at least two branches of the sciatic nerve
(posterior tibial, peroneal, or sural) in nerve conduction studies
(NCS)

4- Needle EMG abnormalities in atleast one muscle innervated by
the sciatic nerve or its branches

Exclusion criteria included any of the following:

1- Evidence of peripheral neuropathy on electro-physiological
examination or a condition likely to cause peripheral
neuropathy (e.g., diabetes mellitus)

2- Findings from electrodiagnostic tests or radiological imaging
consistent with lumbosacral radiculopathy or plexopathy
Lower extremity functions were evaluated using the validated

Turkish version of the Lower Extremity Functional Scale 1. This
scale includes 20 items, each scored on a 5-point scale from 0 to 4,
resulting in a total score of 80; higher scores reflect better functional
capacity 8. Douleur Neuropathique 4 (DN4) questionnaire was
utilized to evaluate neuropathic pain, which comprises ten items
with a cut-off score of four.11.12

All electrophysiological evaluations were performed by
authors, following protocols similar to those used in previous
studies.613 Electrodiagnostic evaluations were conducted with the
Cadwell Sierra Summit EMG unit (Cadwell Laboratories, Kennewick,
Washington, USA). Surface electrodes were utilized for both
stimulation and recording in nerve conduction studies. Electrod-
iagnostic tests were conducted if the limb temperature was = 32°C;
extremities below this temperature were warmed. NCS were
carried out bilaterally on the lower extremities. Bandpass filters for
sensory and motor NCS set to 20 Hz-2 kHz and 20 Hz-10 kHz,
respectively. The sweep speed and sensitivity settings were setto 1
ms/10 pV per division for sensory studies and 5 ms/2 mV for motor
studies, respectively. SNAP and CMAP amplitudes were measured
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from peak to peak.

Antidromic sensory NCS was performed to record sural and
superficial peroneal nerve SNAPs. CMAP was recorded from the
abductor hallucis brevis (AHB) muscle for the posterior tibial nerve
and the extensor digitorum brevis (EDB) and tibialis anterior (TA)
muscles for the peroneal nerve. The reference values for NCS from
our prior research were used to define the normal limits 1415, NCS
results were considered abnormal if either CMAP or SNAP was
absent, outside the normal range, or if the amplitude was less than
50% of the corresponding nerve on the contralateral lower
extremity. Based on previous studies 415. CMAP and SNAP
amplitudes were graded as follows: Grade 1: CMAP or SNAP
amplitudes are within normal reference limits and exceed 50% of
the amplitude in the contralateral limb; Grade 2: CMAP or SNAP
amplitudes are within normal reference limits but are less than 50%
of the amplitude in the contralateral limb; Grade 3: CMAP or SNAP
amplitudes are below the lower reference limit; Grade 4:
CMAP/SNAP amplitudes are absent.

Needle EMG was performed using a concentric needle electrode
(length = 50 mm, diameter = 0.46 mm; Bionen Medical Devices,
Florence, Italy). Bandpass filters was set at 10 Hz-10 kHz. The
bandpass filter was set to 10 Hz-10 kHz. Positive sharp waves and
fibrillation potentials were evaluated with a sensitivity of 100
uV/division and a sweep speed of 10 ms/division during resting.
Motor unit action potentials (MUAP) were analyzed during mild
muscle contraction, with a sensitivity between 500-1,000
uV/division and a sweep speed of 10 ms/division. MUAPs were
classified as neurogenic if the duration exceeded 15 ms and the
amplitude was greater than 4 mV. Depending on the patient's
tolerance level, needle EMG was applied to the tibialis anterior,
medial gastrocnemius (MG), peroneus longus (PL), both short and
long heads of the biceps femoris, vastus lateralis, gluteus medius,
and gluteus maximus muscles. Paraspinal muscles at levels L3, L4,
L5, and S1 were examined if lumbosacral radiculopathy was
suspected. Additionally, saphenous and femoral nerve conduction
studies were performed, and needle EMG was applied to the vastus
lateralis, adductor longus, and iliopsoas muscles in cases with
suspected lumbosacral plexopathy. The needle EMG examination
was considered abnormal if there were acute (positive sharp waves
and fibrillation potentials) or chronic (increased MUAP duration
and amplitude) neurogenic findings in the evaluated muscle.

Statistical analysis was conducted using SPSS version 20 (IBM,
Armonk, New York). Shapiro-Wilk test was utilized to evaluate the
normality of data distribution. Categorical data are presented as
numbers and percentages (%). Numerical variables with a normal
distribution are presented as mean * standard deviation (SD), while
other variables are presented as medians and interquartile ranges
(IQR). Pearson's chi-square test was used to analyze differences
between categorical parameters. Since most of the electro-
physiological data were non-parametric, the Mann-Whitney U and
Wilcoxon signed-rank tests were used for group comparisons, and
Spearman's rank correlation test was applied for correlation
analysis. A p-value of less than 0.05 was considered indicative of
statistical significance.

Among the 52 patients referred to our clinic with a preliminary
diagnosis of sciatic neuropathy, 41 (33 male, 8 female) were
included in the study. Eleven patients were excluded: six due to
evidence of peripheral neuropathy and five based on radiological or
electrodiagnostic findings suggestive of lumbosacral radiculopathy.



Etiologies of sciatic neuropathy Neurological examination findings in sciatic neuropathy patients
Etiology Number of patients (%) Sensory deficits Number of patients (%)
Pelvic or hip surgery 13 (31.7%) Posterolateral leg 30 (73.1%)
Gluteal intramuscular injection 10 (24.3%) Dorsum of the foot/lateral leg 28 (68.2%)
Gunshot wound 8 (19.5%) The sole of the foot 27 (65.8%)
Penetrating trauma 4(9.7%) Motor deficits Number of patients (%)
Trauma from earthquake debris 4(9.7%) Dorsiflexion/eversion of the foot 33 (80.4%)
entrapment
Malignancy 1 (2.4%) Plantar flexion/inversion of the foot 27 (65.8%)
Piriformis hematoma 1 (2.4%) Knee flexion 14 (34.1%)

Grading of CMAP/SNAP amplitudes in the evaluated nerves (EDB: Extensor digitorum brevis, TA: Tibialis anterior, CMAP: Compound
muscle action potential, SNAP: Sensory nerve action potential)
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The mean age was 35.2 + 14.9 years (range: 17-63 years),and  orded from the EDB was significantly higher than the peroneal
the mean body mass index (BMI) was 23.2 + 3.7 kg/m? (range: 17.7-  nerve recorded from the TA [median (IQR): 4(1) vs. 3(2),p =0.012],
31.6 kg/m?). The time interval between injury and the electrodiag-  as well as the posterior tibial nerve [median (IQR): 4(1) vs.3(3),p =
nostic study averaged 24.4 * 35.9 months (range: 1-144 month).  0.12]. Figure 1 illustrates the gradings of the evaluated nerves.

The etiologies of sciatic neuropathy are summarized in Table 1. The tibialis anterior, medial gastrocnemius, and peroneus lon-

The most common sensory deficit was at the posterolateralleg  gus muscles were evaluated in all 41 patients, while the short and
within the sural nerve innervation area (73.1%), while the most fre-  long heads of the biceps femoris were assessed in 33 and 27 pa-
quent weakness was foot dorsiflexion or eversion (80.4%). Neuro- tients, respectively. Table 4 summarizes the rate of neurogenic signs
logical examination findings are summarized in Table 2. The most  (acute or chronic) detected in the needle EMG.
frequent NCS abnormalities were found in the EDB-recorded pero- The median (IQR) LEFS and DN4 scores were 29(25.3) (range:
neal nerve (90.2%) and the superficial peroneal nerve (90.2%). Ab- ~ 8-75) and 8(2) (range: 2-10), respectively. According to the DN4
normality rates and mean values of CMAP and SNAP amplitudes of  scale, 39 patients (95.1%) exhibited neuropathic pain. Since LEFS
assessed nerves are detailed in Table 3. Wilcoxon signed-rank test  and DN4 scores did not have a normal distribution, non-parametric
indicated that CMAP amplitude grading of the peroneal nerve rec-  tests were employed.
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Table 3
The number of abnormalities and the median (IQR) CMAP/SNAP
amplitudes for the evaluated nerves.

Number of
Motor Nerves abnormal CMAP (mV)
(number of patients) measurements median (IQR)
(%)
54]?])3 recorded peroneal nerve 37 (90.2%) Lk
;l"zlg)recorded peroneal nerve 29 (70.7%) 1.5(5.6)
AHB recorded posterior tibial o
nerve (41) 27 (67.9%) 6.3 (16)
Number of
Sensory Nerves abnormal
(number of patients) measurements SNAP (uV)
(%)
Superficial peroneal nerve 37(90.2) x
(41)
Sural nerve (41) 36 (87.8) =¥

*The CMAP of the peroneal nerve recorded from the EDB and the SNAPs of the
sural and superficial peroneal nerves could not be obtained in most cases,
resulting in a median value of zero. (AHB: Abductor hallucis brevis, CMAP:
Compound muscle action potential, EDB: Extensor digitorum brevis, IQR:
Interquartile range, SNAP: Sensory nerve action potential, SD: Standart
deviation, TA: Tibialis anterior, mV: Millivolt, uV: Microvolt)

Frequency of acute or chronic neurogenic signs in needle
electromyography

. Acute or chronic neurogenic
Muscle (number of patients) &

findings (%)
Tibialis Anterior (41) 34 (82.9%)
Peroneus Longus (41) 32 (78%)
Medial gastrocnemius (41) 27 (65.9%)
Short head of biceps femoris (33) 22 (66.7%)
Long head of biceps femoris (27) 14 (51.9)

No significant effects of etiology or neurological examination
findings were observed on LEFS and DN4 scores or the presence of
neuropathic pain (p > 0.05). However, the Mann-Whitney U test
indicated that the difference in LEFS scores between patients with
and without weakness in plantar flexion or inversion nearly reached
statistical significance [median (IQR): 26(16) vs 42(42), p = 0.053].

Nerve conduction study findings indicated that patients with
abnormal posterior tibial CMAP had significantly lower LEFS scores
[median (IQR): 26(17) vs. 44.5(41.8), p = 0.03]. Also, sural nerve
SNAP abnormalities were associated with higher DN4 scores
[median (IQR): 10(1.5) vs.8(2), p = 0.07]. Needle EMG evaluations
revealed that neurogenic involvement in the peroneus longus and
short head of the biceps femoris muscles are related to lower LEFS
scores [median (IQR): 26(20) vs 65(37.5), p = 0.001 and 21(19.5)
vs. 42(40), p = 0.026, respectively]. Additionally, significantly higher
DN4 scores [median (IQR): 8(2) vs. 7(2), p = 0.016] were found
when there were neurogenic findings in the needle EMG evaluation
of the short head of the biceps femoris muscle.

Correlation analysis revealed a positive correlation between
LEFS scores and both posterior tibial CMAP amplitude (Spearman
rho: 0.52, p < 0.001) and peroneal CMAP amplitude recorded from
the EDB (Spearman rho: 0.32, p = 0.04). There was also a negative
correlation between LEFS scores and posterior tibial CMAP
amplitude grading (Spearman rho: -0.49, p = 0.001), as shown in
Figure 2.

Illustration of the negative correlation between LEFS scores and
posterior tibial nerve CMAP amplitude grading

60=

{
.o

LEFS Scores
3
.‘
{

.
/
ee | o
/
eme oo

-
L1
.o .--,l‘

Posterior Tibial CMAP Amplitude Grading

LEFS: Lower extremity functional scale, CMAP: Compound muscle action
potential

This study demonstrates that sciatic neuropathy significantly
impairs lower extremity functions, as assessed by the LEFS. Moreo-
ver, as a novel finding, various electrophysiological parameters
were found to have a significant association with the extent of func-
tional impairment in the lower extremities.

Among the 52 cases meeting the inclusion criteria, 11 were ex-
cluded due to the presence of exclusion criteria. These patients ex-
hibited findings indicative of either widespread peripheral neurop-
athy or lumbosacral radiculopathy coexisting with sciatic neuropa-
thy. Since these conditions could independently affect LEFS scores
and potentially confound NCS and needle EMG findings associated
with sciatic nerve injury, they were excluded from the study.

The electrophysiological findings in patients with sciatic neu-
ropathy were consistent with those reported in previous studies,
showing varying degrees of involvement across all branches, with
the peroneal nerve being the most commonly affected.2-416 The
LEFS scores highlight the significant impact of sciatic neuropathy on
lower extremity function in nearly all cases. No significant associa-
tions were identified between LEFS and DN4 scores and demo-
graphic characteristics, etiology of sciatic nerve injury, duration
since injury, or neurological examination findings. However, a near-
significant statistical association was observed between lower LEFS
scores and weakness in plantar flexion or inversion, which are func-
tions performed by muscles innervated by the posterior tibial
nerve.l7

Abnormal posterior tibial CMAP in NCS and neurogenic findings
in the needle EMG evaluation of the peroneus longus and the short
head of the biceps femoris muscles were associated with lower LEFS
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scores. Correlation analyses further confirmed the relationship be-
tween LEFS scores and posterior tibial and peroneal CMAP ampli-
tudes. These results suggest that electrophysiological evidence of
damage in both motor branches of the sciatic nerve, particularly the
posterior tibial branch, significantly impacts LEFS scores.

Most of the questions in the LEFS are designed to assess the ef-
fort-intensive functions of the lower extremities.!® Given that the
posterior tibial nerve innervates several muscles—such as the long
head of the biceps femoris, gastrocnemius, and soleus—responsible
for high-effort movements of the thigh and posterior leg compart-
ment, its functional integrity is crucial. Therefore, damage to this
nerve understandably results in more pronounced impairments on
the LEFS.17 Furthermore, the only neurological examination finding
with a potential impact on the LEFS was weakness in plantar flexion
or inversion, which are functions of these muscle groups.

Interestingly, while the presence of needle EMG abnormalities in
muscles innervated by the posterior tibial nerve does not inde-
pendently affect LEFS scores, neurogenic findings in the peroneus
longus and short head of the biceps femoris muscles do have an in-
dependent impact on LEFS. Several factors may explain this finding.
First, the short head of the biceps femoris was not evaluated in the
needle EMG for all cases, which may result in insufficient analysis.
Additionally, considering that the peroneal branch of the sciatic
nerve is frequently affected (>90%), a limited number of cases re-
mained for intergroup comparison, which could introduce statisti-
cal bias. Lastly, a muscle's functional capacity or strength is more
closely tied to recruitment patterns than to the presence of acute or
chronic neurogenic changes on needle EMG.19.20 Given these consid-
erations, it can be inferred that NCS abnormalities in the peroneal
and posterior tibial nerves are more reliable indicators of functional
impairment than neurogenic findings observed in needle EMG stud-
ies in SN patients.2!

Another noteworthy finding is that while the CMAP recorded
from the peroneal nerve at the EDB exhibited a significant relation-
ship with LEFS, no association was observed with the TA-recorded
peroneal nerve. This discrepancy may be attributed to the less pro-
nounced injury to the nerve fibers innervating the TA muscle, pos-
sibly related to the fascicular organization of the sciatic nerve.22 The
abnormality rate in the TA-recorded peroneal nerve CMAP was
70.7%, compared to 90.2% in the EDB-recorded cases. Additionally,
comparing the CMAP amplitude grading of these two nerves re-
vealed more severe involvement in the EDB-recorded peroneal
nerve. Considering that the peroneal nerve’s function appears to
have a less pronounced impact on LEFS than the posterior tibial
nerve, it can be concluded that the relatively lower degree of in-
volvement in the TA muscle likely accounts for its lack of independ-
ent effect on LEFS.

Finally, the DN4 scale indicates that neuropathic pain is com-
monly observed in SN patients, with a prevalence of 95.1%. The as-
sociation between sural nerve SNAP abnormalities and neuropathic
pain has been demonstrated in a previous study.¢ However, detect-
ing abnormalities in the biceps femoris's short head through needle
EMG constitutes a novel finding in this study. The short head of the
biceps femoris is innervated by the main trunk of the sciatic nerve,
and thus, damage to this muscle may reflect more extensive injury
at the proximal levels of the sciatic nerve, potentially leading to
broader sensory innervation impairment and more severe neuro-
pathic pain.1.17

This study has several limitations. Firstly, the cases were evalu-
ated at a single time point. Therefore, the temporal effects of elec-
trophysiological findings on LEFS could not be assessed. Secondly,
there is a broad time interval since the onset of the SN. Some pa-
tients were assessed during the acute phase, while others were in
the chronic phase, and thus, electrophysiological findings could not
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be evaluated independently of the nerve regeneration process. Fi-
nally, a significant proportion of patients had sciatic neuropathy
caused by physical trauma (such as fractures, penetrating injuries,
or traffic accidents), which also resulted in damage to muscles,
joints, or bones. So, it should be considered that these injuries may
have been a confounding factor in some cases, in addition to sciatic
neuropathy.

This study demonstrates a significant relationship between spe-
cific electrophysiological findings and lower extremity functions in
patients with sciatic neuropathy for the first time in the literature.
LEFS was significantly correlated with the CMAP amplitude of the
posterior tibial nerve and less so with the EDB-recorded peroneal
nerve. These findings could allow for a more objective assessment
of functional loss in the lower extremities of SN patients. Therefore,
large-scale, prospective studies must validate these results and in-
vestigate the effects of changing electrophysiological findings over
time.
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