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Abstract: Background and Objectives: In the Western world, back pain and sciatica are among the
main causes of disability and absence from work with significant personal, social, and economic
costs. This prospective observational study aims to evaluate the effectiveness of a rehabilitation
program combined with the administration of Alpha Lipoic Acid, Acetyl-L-Carnitine, Resveratrol,
and Cholecalciferol in the treatment of sciatica due to herniated discs in young patients in terms of
pain resolution, postural alterations, taking painkillers, and quality of life. Materials and Methods: A
prospective observational study was conducted on 128 patients with sciatica. We divided the sample
into 3 groups: the Combo group, which received a combination of rehabilitation protocol and daily
therapy with 600 mg Alpha Lipoic Acid, 1000 mg Acetyl-L-Carnitine, 50 mg Resveratrol, and 800 UI
Cholecalciferol for 30 days; the Reha group, which received only a rehabilitation protocol; and the
Supplement group, which received only oral supplementation with 600 mg Alpha Lipoic Acid, 1000
mg Acetyl-L-Carnitine, 50 mg Resveratrol, and 800 UI Cholecalciferol. Clinical assessments were
made at the time of recruitment (T0), 30 days after the start of treatment (T1), and 60 days after the end
of treatment (T2). The rating scales were as follows: the Numeric Rating Scale (NRS); the Oswestry
Disability Questionnaire (ODQ); and the 36-item Short Form Health Survey (SF-36). All patients
also underwent an instrumental stabilometric evaluation. Results: At T1, the Combo group showed
statistically superior results compared to the other groups for pain (p < 0.05), disability (p < 0.05), and
quality of life (p < 0.05). At T2, the Combo group showed statistically superior results compared
to the other groups only for pain (p < 0.05) and quality of life (p < 0.05). From the analysis of the
stabilometric evaluation data, we only observed a statistically significant improvement at T2 in the
Combo group for the average X (p < 0.05) compared to the other groups. Conclusions: The combined
treatment of rehabilitation and supplements with anti-inflammatory, pain-relieving, and antioxidant
action is effective in the treatment of sciatica and can be useful in improving postural stability.

Keywords: sciatica; rehabilitation; postural balance; alpha lipoic acid; acetyl-l-carnitine

1. Introduction

The most common cause of low back pain (LBP) and sciatica is represented by lumbar
disc herniation (LDH) [1].

About 9% of all people in the world are affected. It has a substantial impact on quality
of life and represents a significant economic burden. In the Western world, back pain and
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sciatica are among the main causes of disability and absence from work with significant
personal, social, and economic costs. In recent years, lifestyle changes have led to a gradual
increase in the incidence of LDH and a reduction in the average age of onset [2].

Finally, it has been shown that people with back pain have worse physical and mental
health than the healthy population. It has also been shown that there is a close relationship
between pathology and psychosocial stress [3].

The approach to this pathology is multidisciplinary and includes medical therapy
(NSAIDs, Glucocorticoids, Opioids, Muscle Relaxants, and Antiepileptics), interventional
techniques such as intraforaminal injection of corticosteroids, physiotherapy in all its forms,
and finally, surgery only for selected patients. The prolonged use of drugs or infiltrations
is not recommended due to the numerous side effects or, in the second case, adverse
events [4].

The updated 2017 LBP guidelines from the American College of Physicians recommend
the use of nonpharmacologic treatments for patients with low back pain. Physical exercise
is recommended in combination with other non-pharmacological therapies such as massage
therapy and physical therapy [5].

Physiotherapy is considered the first-line treatment for patients with symptoms caused
by a lumbar disc herniation, both in the acute and chronic phases. Some blind random-
ized controlled studies have demonstrated the effectiveness of the McKenzie method,
mobilizations, and vertebral tractions, even in the acute phases [6].

Furthermore, some physical therapies such as cryotherapy, electrotherapy, laser ther-
apy, etc., have been indicated as very sensitive initial accompanying treatments [7–9].

While in the chronic phases, the effectiveness of resistance exercises for muscle
strengthening of the paravertebral and abdominal muscles has been demonstrated [10].

Some nutraceuticals are considered effective in neuroprotection and pain [1–7], al-
though controlled studies in this regard are lacking. Alpha-lipoic acid (ALA), Acetyl-
L-Carnitine (ALC), and palmitoylethanolamide (PEA) are effective in the treatment of
neuropathic pain from root irradiation, as is Cholecalciferol, which has recognized anal-
gesic properties [11–15].

This prospective observational study aimed to evaluate the effectiveness of a reha-
bilitation program combined with the administration of ALA, ALC, Resveratrol, and
Cholecalciferol in the treatment of sciatica due to herniated discs in young patients in terms
of pain resolution, postural alterations, taking painkillers, and quality of life.

2. Materials and Methods
2.1. Trial Design

We conducted a randomized controlled trial on outpatients who attended the U.O.C.
outpatient clinics of Functional Recovery and Rehabilitation of the A.O.U. P. Paolo Giaccone
of Palermo for lumbosciatica. The study period was between September 2022 and June 2023.

The study received approval from the local ethical committee “Palermo 1” (approval
no. 08/2022) of the A.O.U.P. Paolo Giaccone of Palermo and was conducted in accordance
with the declaration of Helsinki. The processing of information and data has been carried
out according to the guidelines of Good Clinical Practice (GCP). Clinical trials registration
number NCT06078163.

2.2. Participants

The inclusion criteria used were as follows: age 18–45 years; lower back pain with
NRS scale score between 5 and 7 points; symptoms attributable to sciatica which occurred
no more than 4 weeks ago; pharmacological washout of NSAIDs and/or corticosteroids
for at least a week; lumbar MRI examination performed no more than 3 months ago; and
written consent for participation in the study. Patients were excluded if they had altered
states of consciousness; sciatic pain of non-disc origin; septic states in progress; presence of
scoliosis >20◦ of Cobb; previous spinal surgery; or were pregnant and/or breastfeeding.
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2.3. Intervention

The recruited patients were randomly divided into three groups through a system
of computer-generated random numbers: the Combo group (CG), composed of patients
subjected to a combination of a rehabilitation protocol of 20 sessions and daily therapy with
600 mg ALA, 1000 mg ALC, 50 mg Resveratrol, and 800 UI Cholecalciferol for 30 days; the
Reha group (RG), made up of patients subjected only to a rehabilitation protocol lasting
20 sessions; and the Supplement group (SG), made up of patients who took 600 mg ALA,
1000 mg ALC, 50 mg Resveratrol, and 800 IU Cholecalciferol daily for 30 consecutive days.

All patients were asked to avoid taking NSAIDs during the study period but were
given the option of 500 mg of Paracetamol in combination with 30 mg of Codeine as needed
in case of excessive pain.

2.4. Outcomes

All recruited patients were evaluated three times: at the time of recruitment (T0),
30 days after the start of treatment (T1), and 60 days after the end of treatment (T2). During
the initial clinical evaluation, demographic information (age, sex, BMI, education level) and
clinical information (smoking habits and daily working hours) were collected. For each
clinical evaluation, some rating scales were administered by the same physiatrist, such
as the Numeric Rating Scale (NRS) [16], to evaluate the extent of the pain; the Oswestry
Disability Questionnaire (ODQ) [17], to evaluate the degree of disability caused by low back
pain; and the 36-item Short Form Health Survey (SF-36) questionnaire, to assess quality of
life [18].

Patients were also asked to fill in a diary where they noted any daily intake of the
combination of Paracetamol and Codeine and its frequency of intake during the day.

Finally, all patients will be subjected to stabilometric analysis using a baropodomet-
ric platform that uses the FreeMed posturography system (produced by Sensor Medica,
Guidonia Montecelio, Roma, Italy). During the stabilometric examination, the length of the
beam (mm) was considered, which is the size of the section drawn by the oscillation of the
center of gravity (CoP) during the test; the surface of the ellipse (mm2), which includes 90%
of the CoP section; the X-mean (mm), which indicates the average position maintained on
the frontal plane during lateral oscillations; and the Y-mean (mm), which is the midpoint of
the center of gravity on the sagittal plane during the anteroposterior oscillations [19].

2.5. Rehabilitation Protocol

The rehabilitation protocol to which the patients in the two groups (Combo and Reha)
underwent was the same. It included daily sessions, 5 days a week, with a duration of
60 min, and for a total of 4 consecutive weeks. The rehabilitation protocol provided was
carried out under the supervision of an experienced physiotherapist. We proceeded with
an initial cardiorespiratory training phase lasting 15 min on a cycle ergometer (produced
by Chinesport SPA, Udine, Italy). In the central part of the training, we proceeded with
muscle strengthening exercises for the muscles of the trunk and the upper and lower part
of the body and stretching exercises of the posterior kinetic chains. Each exercise was
performed with 3 sets of 15 repetitions and at an intensity of 60% of the maximum. The
third phase of the protocol involved therapy with physical agents, such as transcutaneous
electronervous stimulation (TENS) for 20 min by stimulation with biphasic rectangular
pulses of 100 microseconds and a frequency of 110 Hz, with a maximum output amplitude
of 100 mA; and low power laser for 10 min with a stable, paravertebral, lumbar method
with total daily doses of 18 J.

2.6. Rating Scales

The NRS scale is a quantitative rating scale by which patients are asked to rate their
pain on a defined scale, from 0 to 10 [16].

The Oswestry Low Back Pain Disability Questionnaire (ODQ) (File S1) is a self-
completed questionnaire with ten items covering pain intensity, ability to care for oneself,
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lifting and carrying, ability to walk, ability to sit, the ability to stand, the quality of sleep,
social life, sexuality, and the ability to travel. Each item has six statements describing
possible situations in the patient’s life. The most applicable statement is checked by the
patient. Questions are scored on a scale of 0 to 5. We adapted the questionnaire by omitting
an item regarding sexual function. The MCID for this scale is 10 points per second [17].

The SF-36 is a questionnaire comprising eight multiple-choice questions that can be
divided into two large subgroups: the physical component of the disease and the mental
component of the disease. A score is assigned to each scale; the higher the score, the better
the state of mental and physical health. The score ranges from 0 (worst state of health) to
100 (best state of health). The MCID for this scale is 4.9 points [18].

2.7. Statistical Methods

The data collected were indexed in Excel. The aim was to detect a mean difference
in NRS (0–10) between the two groups. A power analysis was conducted with the type I
error set at 0.05 and the type II error at 0.15 (85% power). The estimated sample size was
45 patients from each group to detect the minimal clinically significant difference in NRS of
2.6 units [20]. The follow-up loss was estimated to be 20%. For this reason, the numbers of
44 patients for the Combo group, 43 patients for the Reha group, and 41 for the Supplement
group were considered sufficient to demonstrate our thesis.

Through the use of the Shapiro–Wilk test, the normality of our collected data was
verified. In the text and the tables, we have reported continuous variables, expressed as
means and standard deviations, and categorical variables, expressed as absolute numbers
and percentages.

Regarding the statistical analysis of the data, we used the t-test for the comparison
of the means between the quantitative variables, while Mood’s median test was used for
the comparison of the medians between the categorical variables. Finally, to evaluate the
statistically significant difference between the NRS and lesion diameter variables examined
between the two groups, ANOVA was used. R statistical software (R Core Team, Vienna,
Austria, 2021) was used to analyze the collected data. A priori results showing p < 0.05
were considered statistically significant.

3. Results

Table 1 shows the general characteristics of the 128 patients who were included in the
study. Participants were mainly women (59.8%), with an average age of 37.4 ± 3.4 years and
an average BMI of 25.6 ± 2.8 kg/m2. A total of 48.3% (n = 42) had a primary school diploma,
32.2% (n = 28) had a secondary school diploma, and 19.5% (n = 17) had a university degree.
More than half of the participants (63.2%) were smokers. The average daily working hours
of the recruited sample were 9.6 ± 3.2 h. The mean perceived pain was 6.2 ± 0.6 points
according to the NRS scale, with a mean score on the ODQ scale of 39.6 ± 5.1 and the SF-36
scale of 56.7 ± 7.2. There were no significant differences between the participants of the
three study groups regarding the different baseline characteristics analyzed (Table 1).

Table 2 shows the changes in the variables examined in the three groups at T1. In
the Combo group, we observed statistically significant improvements for perceived pain
(6.4 ± 0.5 vs. 3.6 ± 0.3; p < 0.05) and for disability (40.2 ± 4.3 vs. 33.1 ± 3.7; p < 0.05). In
the Reha group, statistically significant improvements were observed only for disability
(38.8 ± 5.2 vs. 36.3 ± 4.2; p < 0.05). In the Supplement group, only pain showed statisti-
cally significant improvements after 30 days of treatment for pain reduction (6.4 ± 0.6 vs.
5.5 ± 0.5; p < 0.05).

Table 3 shows the changes in the variables examined in the three groups at T2. The
Combo group showed statistically significant improvements for pain (6.4 ± 0.5 vs. 3.2 ± 0.4;
p < 0.05), disability (40.2 ± 4.3 vs. 34.4 ± 4.2; p < 0.05), and quality of life (56.4 ± 5.8 vs.
81.6 ± 6.2; p < 0.05). The Reha group showed statistically significant improvements for
pain (6.2 ± 0.7 vs. 4.1 ± 0.6; p < 0.05) and disability (38.8 ± 5.2 vs. 36.1 ± 3.9; p < 0.05). A
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statistically significant improvement was also observed in the Supplement group for pain
(6.4 ± 0.6 vs. 4.8 ± 0.3; p < 0.05) and for disability (43.5 ± 3.2 vs. 37.2 ± 4.9; p < 0.05).

Table 1. General patient characteristics.

Characteristics Total
(n = 128)

Combo Group
(n = 44)

Reha Group
(n = 43)

Supplement
Group (n = 41) p-Value

Age, mean ± SD 37.4 ± 3.4 37.7 ± 2.8 37.2 ± 4.1 37.3 ± 3.1 0.69
Sex, no. (%)

Male 50 (39.1) 16 (36.4) 19 (44.2) 15 (36.5)
0.71Female 78 (60.9) 28 (63.6) 24 (55.8) 26 (63.5)

BMI, mean ± SD 25.6 ± 2.8 25.8 ± 2.1 26.3 ± 2.2 25.6 ± 3.2 0.13
Education, no. (%)

Primary school 60 (46.8) 22 (50) 20 (46.5) 18 (43.9)
0.56Secondary school 38 (29.7) 15 (34.1) 13 (30.2) 10 (24.4)

Degree 30 (23.5) 7 (15.9) 10 (23.3) 13 (31.7)
Smoker, no. (%)

Yes 84 (65.6) 26 (59.1) 29 (67.4) 29 (70.7)
0.43No 44 (34.4) 18 (40.9) 14 (32.6) 12 (29.3)

Work hours,
mean ± SD 9.6 ± 3.2 9.9 ± 3.1 9.5 ± 2.9 9.7 ± 2.8 0.53

NRS, mean ± SD 6.2 ± 0.6 6.4 ± 0.5 6.2 ± 0.7 6.3 ± 0.6 0.13
ODQ, mean ± SD 39.6 ± 5.1 40.2 ± 4.3 38.8 ± 5.2 39.5 ± 4.9 0.7
SF-36, mean ± SD 56.7 ± 7.2 56.4 ± 5.8 57.8 ± 6.9 55.8 ± 7.7 0.31

Table 2. Effects of the different treatments in the Combo group, in the Reha group, and in the
supplement group at T1.

Characteristics Combo Group Reha Group Supplement Group

NRS, mean ± SD
T0 6.4 ± 0.5 6.2 ± 0.7 6.3 ± 0.6
T1 3.6 ± 0.3 5.3 ± 0.5 5.5 ± 0.5

p-value <0.05 0.13 <0.05
ODQ, mean ± SD

T0 40.2 ± 4.3 38.8 ± 5.2 39.5 ± 4.9
T1 33.1 ± 3.7 36.3 ± 4.2 42.3 ± 4.2

p-value <0.05 <0.05 0.81
SF-36, mean ± SD

T0 56.4 ± 5.8 57.8 ± 6.9 55.8 ± 7.7
T1 64.6 ± 4.3 60.2 ± 7.2 58.2 ± 6.5

p-value 0.19 0.12 0.48

Table 3. Effects of the different treatments in the Combo group, in the Reha group, and in the
supplement group at T2.

Characteristics Combo Group Reha Group Supplement Group

NRS, mean ± SD
T0 6.4 ± 0.5 6.2 ± 0.7 6.3 ± 0.6
T1 3.2 ± 0.4 4.1 ± 0.6 4.8 ± 0.3

p-value <0.05 <0.05 <0.05
ODQ, mean ± SD

T0 40.2 ± 4.3 38.8 ± 5.2 39.5 ± 4.9
T1 36.1 ± 3.9 36.1 ± 3.9 37.2 ± 4.9

p-value <0.05 <0.05 <0.05
SF-36, mean ± SD

T0 56.4 ± 5.8 57.8 ± 6.9 55.8 ± 7.7
T1 81.6 ± 6.2 61.5 ± 8.2 58.5 ± 7.2

p-value <0.05 0.21 0.39
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Table 4 shows the comparison between the results obtained in the three groups. At
T1, the Combo group showed statistically superior results compared to the other groups
regarding pain (p < 0.05), disability (p < 0.05), and quality of life (p < 0.05). At T2, the
Combo group showed statistically superior results compared to the other groups only in
terms of pain (p < 0.05) and quality of life (p < 0.05). No statistically significant differences
were present between the three groups at T2 for disability.

Table 4. Comparison of results at T1 and T2 between the three groups.

Characteristics T1 T2

TG CG SG p-Value TG CG SG p-Value

NRS, mean ± SD 3.6 ± 0.3 5.3 ± 0.5 5.5 ± 0.5 <0.05 3.2 ± 0.4 4.1 ± 0.6 4.8 ± 0.3 <0.05
ODQ, mean ± SD 33.1 ± 3.7 36.3 ± 4.2 42.3 ± 4.2 <0.05 34.4 ± 4.2 36.1 ± 3.9 37.2 ± 4.9 0.18
SF-36, mean ± SD 78.6 ± 4.3 60.2 ± 7.2 58.2 ± 6.5 <0.05 81.6 ± 6.2 61.5 ± 8.2 58.5 ± 7.2 <0.05

Table 5 shows the results of the stabilometric examination in the three groups at T1 and
T2. From the analysis of these data, we only observed a statistically significant improvement
at T2 in the Combo group for the average X (p < 0.05) compared to the other groups.

Table 5. Results of the stabilometric evaluation in the three groups.

Characteristics T1 T2

CG RG SG p-Value CG RG SG p-Value

Sphere length,
mean ± SD 372.1 ± 124.8 374.3 ± 118.1 373.7 ± 114.5 0.93 366.2 ± 102.4 368.4 ± 105.2 368.6 ± 107.2 0.92

Ellipse surface,
mean ± SD 131.1 ± 99.6 128.4 ± 98.7 129.5 ± 89.5 0.79 125.5 ± 92.5 124.6 ± 96.4 125.6 ± 94.5 0.96

Maximum oscillation,
mean ± SD 2.5 ± 1.6 2.3 ± 1.5 2.3 ± 1.3 0.55 2.3 ± 1.1 2.2 ± 1.6 2.3 ± 1.4 0.73

X-media, mean ± SD 0.3 ± 7.1 0.5 ± 5.9 0.4 ± 6.3 0.98 0.2 ± 2.4 0.5 ± 5.2 0.4 ± 4.6 <0.05
Y-media, mean ± SD −18.2 ± 11.9 −16.5 ± 10.6 −17.1 ± 10.2 0.48 −17.8 ± 10.6 −16.4 ± 10.4 −17.2 ± 9.8 0.53

Regarding the number of days of Paracetamol and Codeine intake, we observed a
statistically significant reduction at T2 compared to T1 only in the treatment group (3.4 ± 0.8
vs. 1.8 ± 0.6; p < 0.05). At T2, however, no statistically significant difference was observed
between the three groups.

4. Discussion

During this study, we tried to evaluate the effectiveness of the rehabilitation treatment
combined with the administration of ALA, ALC, Resveratrol, and Cholecalciferol in the
treatment of sciatica due to herniated discs in young patients. Efficacy was evaluated in
terms of pain resolution, postural alterations, intake of painkillers, and quality of life.

From the results obtained, we observed how the rehabilitation treatment combined
with the administration of supplements (ALA, ALC, Resveratrol, Cholecalciferol) showed
statistically superior improvements in terms of reduction in pain and disability related to
back pain, in the short term and above all in the long term, in the latter case also observing
a significant improvement in terms of quality of life.

There are many non-pharmacological therapies for sciatic pain, and these include
acupuncture, physical therapy, massage therapy, yoga, cognitive behavioral therapy or
progressive relaxation, spinal manipulation, and intensive interdisciplinary rehabilitation.
These treatments aim to control pain and above all to functionally recover patients, and
although the level of evidence supporting the different therapies is discreet, at the moment,
there is no consensus on their indication as first-choice treatments [21,22].

In addition to this, agents with antioxidant action, such as ALA and Resveratrol, have
recently been identified as first-line treatment for chronic neuropathic pain [23–25] thanks
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to the proven efficacy compared to placebo in the treatment of neuropathic pain [26,27].
Oxidative stress that develops after peripheral neuropathic injury is considered a relevant
factor responsible for neuropathic pain. It activates an inflammatory pathway that involves
the entire peripheral nerve up to the spinal dorsal horn, causing sensitization and chronic
neuropathic pain in the spinal column [28].

ALA can neutralize free radicals, but it also increases glutathione synthesis, regenerates
other important antioxidants, and prevents the formation of glycosylated end products
and mitochondrial damage from oxidative stress. Several studies have reported that ALA
prevents oxidative damage to nerve tissue and nerve degeneration. Furthermore, ALA
counteracts proinflammatory factors (including IL-6 and TNFα), thus reducing the overall
inflammatory load. Indeed, recent reviews provide convincing evidence of the usefulness
of ALA as an anti-inflammatory ally in several conditions such as acute and chronic pain,
neuropathy, and ulcerative colitis [10].

Resveratrol is a widely used inhibitor of the WNT/β-catenin pathway, which plays a
crucial role in many biological processes. It has shown anti-inflammatory effects in a rat
arthritis model and also has well-described antioxidant properties [14].

ALC has important physiological and pharmacological actions due to its wide distribu-
tion in many tissues, including the brain [29]. Evidence from randomized controlled trials
suggests that ALC is an effective agent for pain management in patients with peripheral
neuropathies. The protective effects of ALC against nerve damage and pain associated with
peripheral neuropathies include changes in the sensitivity of nerve growth factor (NGF)
receptors, activation of M1 cholinergic muscarinic receptors in the CNS, and upregulation
of glutamate receptors metabotropic type 2 (mGlu2) in dorsal root ganglion (DRG) neu-
rons. More recently, activation of the phospholipase C (PLC)/inositol-1,4,4-triphosphate
(PLC-IP 3) pathway and modulation of the transcriptional activity of nuclear factor (NF)-κB
transcription factors through acetylation of the p65 subunit have been added to the list of
potential mechanisms mediating the analgesic activity of ALC [13].

In line with our results, numerous studies have demonstrated how combinations
of antioxidant (ALA and Resveratrol) and neurotrophic (LAC) agents can contribute to
pain control, reducing the use of analgesic drugs and improving the safety profile of the
treatments used [30–33].

An important observation from our research was the significant short-term reduction
in the intake of painkillers. This is an important aspect to underline considering the multiple
side effects resulting from their use. Among these, the most common are constipation,
nausea, sedation, vomiting, and dizziness. Furthermore, with prolonged use of these
drugs, many patients develop a physical and psychological dependence on opioids and the
sudden cessation of the drug causes an unpleasant withdrawal syndrome (with agitation,
insomnia, diarrhea, rhinorrhea, piloerection, and hyperalgesia) [34].

In the second part of our study, through stabilometric evaluation, we investigated any
postural alterations that may be found in patients with sciatica. Recent studies indicate
that patients with chronic low back pain have a decrease in postural control, manifesting
balance problems. Postural balance is controlled by sensory information, central processing,
and neuromuscular responses. Alterations in proprioception are identified as one of the
possible causes of alterations in postural balance in subjects with low back pain. This type
of pain is associated with decreased proprioception and muscle strength, which can affect
the quality of information and compromise the relationship between postural responses
and sensory responses to information [35].

Our data showed that the group subjected to the rehabilitation treatment combined
with the administration of ALA, Resveratrol, LAC, and Cholecalciferol presented fewer
perturbations in the frontal plane in the long term, without showing particularly significant
improvements in all the other stabilometric parameters, both short and long term.

Pain represents the main factor responsible for changes in postural control, regardless
of the intensity of the pain. This determines an alteration of the upright position which
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determines an increased activation of the lumbar muscles, with consequent increase in
muscle fatigue [35–37].

In addition to pain, the impaired postural control found in patients with sciatic pain
could result from a reduction in proprioceptive acuity, restrictive trunk movement, and
protective trunk muscle strategies [38]. With the development of chronicity, a progressive
decrease in variability and an increase in rigidity would lead to an increase in postural
sway [38].

Several systematic reviews [35,38] suggest that low back pain leads to a shift in postural
control from the lumbar spine to the ankles, and postural control at the ankles increases
the magnitude of swing. However, other studies have reported smaller and slower CoP
movements during quiet standing with eyes closed and eyes open [39].

Lemos et al. [40] analyzed the influence of low back pain on the balance of athletes of
the Brazilian women’s canoe team and found an increase in the extent of displacement of
the CoP in the horizontal plane in athletes with the presence of pain. Park et al. observed
that, compared to controls, individuals with cLBP showed increased postural sway during
quiet standing. In contrast, we did not find strong support for an effect of cLBP on postural
swing velocity.

Our study was not without limitations. The first is represented by the small sample
size which does not allow the results obtained to be generalized. Another limitation may
be represented by the lack of evaluation between the different entities of lumbar pain and
the postural alterations present in patients with sciatica. Finally, a further limitation may
be represented by the failure to evaluate the stabilometric examination with eyes closed.

5. Conclusions

For the treatment of sciatica, the combined treatment with rehabilitation and sup-
plements with anti-inflammatory, pain-relieving, and antioxidant action is effective in
reducing pain and improving disability in the short term, compared to a single rehabili-
tation treatment or with supplements. In the long term, the combination also allows an
improvement in the quality of life. Finally, the intake of natural substances reduces the
need for painkillers.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/medicina59122197/s1, File S1: The Oswestry Low Back Pain
Disability Questionnaire (ODQ).

Author Contributions: Conceptualization, F.V. and D.S.; methodology, F.V.; software, S.T.; validation,
D.S., S.R. and G.L.M.; formal analysis, C.S.; investigation, F.V.; resources, F.V.; data curation, D.S.;
writing—original draft preparation, F.V.; visualization, D.S.; supervision, S.R. and G.L.M. All authors
have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of Palermo 1 (Protocol Code 08/2022 and date of
approval 19 August 2022).

Informed Consent Statement: Written informed consent was obtained from the patients to publish
this paper.

Data Availability Statement: The data used to support the findings of this study are available from
the corresponding author upon request.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Urits, I.; Burshtein, A.; Sharma, M.; Testa, L.; Gold, P.A.; Orhurhu, V.; Viswanath, O.; Jones, M.R.; Sidransky, M.A.; Spektor, B.;

et al. Low Back Pain, a Comprehensive Review: Pathophysiology, Diagnosis, and Treatment. Curr. Pain Headache Rep. 2019, 23, 23.
[CrossRef]

https://www.mdpi.com/article/10.3390/medicina59122197/s1
https://www.mdpi.com/article/10.3390/medicina59122197/s1
https://doi.org/10.1007/s11916-019-0757-1


Medicina 2023, 59, 2197 9 of 10

2. Wong, T.; Patel, A.; Golub, D.; Kirnaz, S.; Goldberg, J.L.; Sommer, F.; Schmidt, F.A.; Nangunoori, R.; Hussain, I.; Härtl, R.
Prevalence of Long-Term Low Back Pain after Symptomatic Lumbar Disc Herniation. World Neurosurg. 2023, 170, 163–173.e1.
[CrossRef] [PubMed]

3. Yang, H.; Lu, M.; Haldeman, S.; Swanson, N. Psychosocial risk factors for low back pain in US workers: Data from the 2002–2018
quality of work life survey. Am. J. Ind. Med. 2023, 66, 41–53. [CrossRef] [PubMed]

4. Oliveira, C.B.; Oliveira, C.B.; Maher, C.G.; Maher, C.G.; Pinto, R.Z.; Pinto, R.Z.; Traeger, A.C.; Traeger, A.C.; Lin, C.-W.C.; Lin,
C.-W.C.; et al. Clinical practice guidelines for the management of non-specific low back pain in primary care: An updated
overview. Eur. Spine J. 2018, 27, 2791–2803. [CrossRef] [PubMed]

5. Qaseem, A.; Wilt, T.J.; McLean, R.M.; Forciea, M.A. Clinical Guidelines Committee of the American College of Physicians
Noninvasive Treatments for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline from the American
College of Physicians. Ann. Intern. Med. 2017, 166, 514–530. [CrossRef] [PubMed]

6. Maher, C.; Underwood, M.; Buchbinder, R. Non-specific low back pain. Lancet 2017, 389, 736–747. [CrossRef] [PubMed]
7. Salas-Fraire, O.; Rivera-Pérez, J.A.; Guevara-Neri, N.P.; Urrutia-García, K.; Martínez-Gutiérrez, O.A.; Salas-Longoria, K.; Morales-

Avalos, R. Efficacy of whole-body cryotherapy in the treatment of chronic low back pain: Quasi-experimental study. J. Orthop. Sci.
2023, 28, 112–116. [CrossRef] [PubMed]

8. Johnson, M.I.; Paley, C.A.; Jones, G.; Mulvey, M.R.; Wittkopf, P.G. Efficacy and safety of transcutaneous electrical nerve stimulation
(TENS) for acute and chronic pain in adults: A systematic review and meta-analysis of 381 studies (the meta-TENS study). BMJ
Open 2022, 12, e051073. [CrossRef]

9. Glazov, G.; Yelland, M.; Emery, J. Low-Level Laser Therapy for Chronic Non-Specific Low Back Pain: A Meta-Analysis of
Randomised Controlled Trials. Acupunct. Med. 2016, 34, 328–341. [CrossRef]

10. Wang, W.; Long, F.; Wu, X.; Li, S.; Lin, J. Clinical Efficacy of Mechanical Traction as Physical Therapy for Lumbar Disc Herniation:
A Meta-Analysis. Comput. Math. Methods Med. 2022, 2022, 5670303. [CrossRef]

11. Scaturro, D.; Asaro, C.; Lauricella, L.; Tomasello, S.; Varrassi, G.; Mauro, G.L. Combination of Rehabilitative Therapy with
Ultramicronized Palmitoylethanolamide for Chronic Low Back Pain: An Observational Study. Pain Ther. 2020, 9, 319–326.
[CrossRef] [PubMed]

12. Costantino, M.; Guaraldi, C.; Costantino, D.; De Grazia, S.; Unfer, V. Peripheral neuropathy in obstetrics: Efficacy and safety of
α-lipoic acid supplementation. Eur. Rev. Med. Pharmacol. Sci. 2014, 18, 2766–2771. [PubMed]

13. Sarzi-Puttini, P.; Giorgi, V.; Di Lascio, S.; Fornasari, D. Acetyl-L-carnitine in chronic pain: A narrative review. Pharmacol. Res. 2021,
173, 105874. [CrossRef] [PubMed]

14. Genovese, T.; Impellizzeri, D.; D’amico, R.; Cordaro, M.; Peritore, A.F.; Crupi, R.; Gugliandolo, E.; Cuzzocrea, S.; Fusco, R.;
Siracusa, R.; et al. Resveratrol Inhibition of the WNT/β-Catenin Pathway following Discogenic Low Back Pain. Int. J. Mol. Sci.
2022, 23, 4092. [CrossRef] [PubMed]

15. Zadro, J.; Shirley, D.; Ferreira, M.; Carvalho-Silva, A.P.; Lamb, E.S.; Cooper, C.; Ferreira, P.H. Mapping the Association between
Vitamin D and Low Back Pain: A Systematic Review and Meta-Analysis of Observational Studies. Pain Physician 2017, 20, 611–640.
[CrossRef] [PubMed]

16. Lewis, C.; Stjernbrandt, A.; Wahlström, J. The association between cold exposure and musculoskeletal disorders: A prospective
population-based study. Int. Arch. Occup. Environ. Health 2023, 96, 565–575. [CrossRef]

17. Smeets, R.; Köke, A.; Lin, C.; Ferreira, M.; Demoulin, C. Measures of function in low back pain/disorders: Low Back Pain
Rating Scale (LBPRS), Oswestry Disability Index (ODI), Progressive Isoinertial Lifting Evaluation (PILE), Quebec Back Pain
Disability Scale (QBPDS), and Roland-Morris Disability Questionnaire (RDQ). Arthritis Care Res. 2011, 63 (Suppl. S11), S158–S173.
[CrossRef]

18. Kerr, D.; Zhao, W.; Lurie, J.D. What Are Long-term Predictors of Outcomes for Lumbar Disc Herniation? A Randomized and
Observational Study. Clin. Orthop. Relat. Res. 2015, 473, 1920–1930. [CrossRef]

19. Scaturro, D.; Rizzo, S.; Sanfilippo, V.; Giustino, V.; Messina, G.; Martines, F.; Falco, V.; Cuntrera, D.; Moretti, A.; Iolascon, G.; et al.
Effectiveness of Rehabilitative Intervention on Pain, Postural Balance, and Quality of Life in Women with Multiple Vertebral
Fragility Fractures: A Prospective Cohort Study. J. Funct. Morphol. Kinesiol. 2021, 6, 24. [CrossRef]

20. Ogura, Y.; Ogura, K.; Kobayashi, Y.; Kitagawa, T.; Yonezawa, Y.; Takahashi, Y.; Yoshida, K.; Yasuda, A.; Shinozaki, Y.; Ogawa, J.
Minimum clinically important difference of major patient-reported outcome measures in patients undergoing decompression
surgery for lumbar spinal stenosis. Clin. Neurol. Neurosurg. 2020, 196, 105966. [CrossRef]

21. Chou, R.; Qaseem, A.; Snow, V.; Casey, D.; Cross, J.T.; Shekelle, P.; Owens, D.K. Clinical Efficacy Assessment Subcommittee of
the American College of Physicians and the American College of Physicians/American Pain Society Low Back Pain Guidelines
Panel* Diagnosis and Treatment of Low Back Pain: A Joint Clinical Practice Guideline from the American College of Physicians
and the American Pain Society. Ann. Intern. Med. 2007, 147, 478–491, Erratum in Ann. Intern. Med. 2008, 148, 247–248. [CrossRef]

22. National Institute for Health and Care Excellence. Neuropathic Pain in Adults: Pharmacological Management in Non-Specialist Settings;
National Institute for Health and Care Excellence (NICE): London, UK, 2020.

23. Watson, J.C.; Dyck, P.J.B. Peripheral Neuropathy: A Practical Approach to Diagnosis and Symptom Management. Mayo Clin.
Proc. 2015, 90, 940–951. [CrossRef] [PubMed]

24. Tao, L.; Ding, Q.; Gao, C.; Sun, X. Resveratrol attenuates neuropathic pain through balancing pro-inflammatory and anti-
inflammatory cytokines release in mice. Int. Immunopharmacol. 2016, 34, 165–172. [CrossRef] [PubMed]

https://doi.org/10.1016/j.wneu.2022.11.029
https://www.ncbi.nlm.nih.gov/pubmed/36372321
https://doi.org/10.1002/ajim.23444
https://www.ncbi.nlm.nih.gov/pubmed/36420950
https://doi.org/10.1007/s00586-018-5673-2
https://www.ncbi.nlm.nih.gov/pubmed/29971708
https://doi.org/10.7326/M16-2367
https://www.ncbi.nlm.nih.gov/pubmed/28192789
https://doi.org/10.1016/S0140-6736(16)30970-9
https://www.ncbi.nlm.nih.gov/pubmed/27745712
https://doi.org/10.1016/j.jos.2021.10.006
https://www.ncbi.nlm.nih.gov/pubmed/34736843
https://doi.org/10.1136/bmjopen-2021-051073
https://doi.org/10.1136/acupmed-2015-011036
https://doi.org/10.1155/2022/5670303
https://doi.org/10.1007/s40122-019-00140-9
https://www.ncbi.nlm.nih.gov/pubmed/31863365
https://www.ncbi.nlm.nih.gov/pubmed/25317815
https://doi.org/10.1016/j.phrs.2021.105874
https://www.ncbi.nlm.nih.gov/pubmed/34500063
https://doi.org/10.3390/ijms23084092
https://www.ncbi.nlm.nih.gov/pubmed/35456908
https://doi.org/10.36076/ppj/2017.7.611
https://www.ncbi.nlm.nih.gov/pubmed/29149142
https://doi.org/10.1007/s00420-022-01949-2
https://doi.org/10.1002/acr.20542
https://doi.org/10.1007/s11999-014-3803-7
https://doi.org/10.3390/jfmk6010024
https://doi.org/10.1016/j.clineuro.2020.105966
https://doi.org/10.7326/0003-4819-147-7-200710020-00006
https://doi.org/10.1016/j.mayocp.2015.05.004
https://www.ncbi.nlm.nih.gov/pubmed/26141332
https://doi.org/10.1016/j.intimp.2016.02.033
https://www.ncbi.nlm.nih.gov/pubmed/26953646


Medicina 2023, 59, 2197 10 of 10

25. Xie, J.; Liu, S.; Wu, B.; Li, G.; Rao, S.; Zou, L.; Yi, Z.; Zhang, C.; Jia, T.; Zhao, S.; et al. The protective effect of resveratrol in the
transmission of neuropathic pain mediated by the P2X7 receptor in the dorsal root ganglia. Neurochem. Int. 2017, 103, 24–35.
[CrossRef] [PubMed]

26. Ranieri, M.; Sciuscio, M.; Cortese, A.; Santamato, A.; Di Teo, L.; Ianieri, G.; Bellomo, R.; Stasi, M.; Megna, M. The Use and Alpha-
Lipoic Acid (ALA), Gamma Linolenic Acid (GLA) and Rehabilitation in the Treatment of Back Pain: Effect on Health-Related
Quality of Life. Int. J. Immunopathol. Pharmacol. 2009, 22 (Suppl. S3), 45–50. [CrossRef] [PubMed]

27. Memeo, A.; Loiero, M. Thioctic Acid and Acetyl-L-Carnitine in the Treatment of Sciatic Pain Caused by a Herniated Disc: A
randomized, double-blind, comparative study. Clin. Drug Investig. 2008, 28, 495–500. [CrossRef]

28. Checchia, G.A.; Mauro, G.L.; Morico, G.; Oriente, A.; Lisi, C.; Polimeni, V.; Lucia, M.; Ranieri, M. Management of Peripheral
Neuropathies Study Group Observational multicentric study on chronic sciatic pain: Clinical data from 44 Italian centers. Eur.
Rev. Med. Pharmacol. Sci. 2017, 21, 1653–1664.

29. Scaturro, D.; Vitagliani, F.; Di Bella, V.E.; Falco, V.; Tomasello, S.; Lauricella, L.; Mauro, G.L. The Role of Acetyl-Carnitine and
Rehabilitation in the Management of Patients with Post-COVID Syndrome: Case-Control Study. Appl. Sci. 2022, 12, 4084.
[CrossRef]

30. Nakajima, S.; Ohsawa, I.; Nagata, K.; Ohta, S.; Ohno, M.; Ijichi, T.; Mikami, T. Oral supplementation with melon superoxide
dismutase extract promotes antioxidant defences in the brain and prevents stress-induced impairment of spatial memory. Behav.
Brain Res. 2009, 200, 15–21. [CrossRef]

31. Yasui, K.; Baba, A. Therapeutic potential of superoxide dismutase (SOD) for resolution of inflammation. Inflamm. Res. 2006, 55,
359–363. [CrossRef]

32. Bertolotto, F.; Massone, A. Combination of Alpha Lipoic Acid and Superoxide Dismutase Leads to Physiological and Symptomatic
Improvements in Diabetic Neuropathy. Drugs R&D 2012, 12, 29–34. [CrossRef]

33. Mauro, G.L.; Cataldo, P.; Barbera, G.; Sanfilippo, A. α-Lipoic Acid and Superoxide Dismutase in the Management of Chronic
Neck Pain: A Prospective Randomized Study. Drugs R&D 2014, 14, 1–7. [CrossRef]

34. Deyo, R.A.; Von Korff, M.; Duhrkoop, D. Opioids for low back pain. BMJ 2015, 350, g6380. [CrossRef] [PubMed]
35. Park, J.; Nguyen, V.Q.; Ho, R.L.M.; Coombes, S.A. The effect of chronic low back pain on postural control during quiet standing:

A meta-analysis. Sci. Rep. 2023, 13, 7928. [CrossRef] [PubMed]
36. Vogt, L.; Pfeifer, K.; Banzer, W. Neuromuscular control of walking with chronic low-back pain. Man. Ther. 2003, 8, 21–28.

[CrossRef] [PubMed]
37. Brumagne, S.; Janssens, L.; Knapen, S.; Claeys, K.; Suuden-Johanson, E. Persons with recurrent low back pain exhibit a rigid

postural control strategy. Eur. Spine J. 2008, 17, 1177–1184. [CrossRef] [PubMed]
38. Braga, A.B.; Rodrigues, A.C.d.M.A.; de Lima, G.V.M.P.; de Melo, L.R.; de Carvalho, A.R.; Bertolini, G.R.F. Comparison of static

postural balance between healthy subjects and those with low back pain. Acta Ortop. Bras. 2012, 20, 210–212. [CrossRef]
39. Brumagne, S.; Cordo, P.; Verschueren, S. Proprioceptive weighting changes in persons with low back pain and elderly persons

during upright standing. Neurosci. Lett. 2004, 366, 63–66. [CrossRef]
40. Lemos, L.F.C.; Teixeira, C.S.; Mota, C.B. Lombalgia e o equilíbrio corporal de atletas da seleção brasileira feminina de canoagem

velocidade. Rev. Bras. Cineantropom Desempenho. 2010, 12, 457–463. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.neuint.2016.12.006
https://www.ncbi.nlm.nih.gov/pubmed/28027922
https://doi.org/10.1177/03946320090220S309
https://www.ncbi.nlm.nih.gov/pubmed/19887043
https://doi.org/10.2165/00044011-200828080-00004
https://doi.org/10.3390/app12084084
https://doi.org/10.1016/j.bbr.2008.12.038
https://doi.org/10.1007/s00011-006-5195-y
https://doi.org/10.2165/11599200-000000000-00000
https://doi.org/10.1007/s40268-013-0035-3
https://doi.org/10.1136/bmj.g6380
https://www.ncbi.nlm.nih.gov/pubmed/25561513
https://doi.org/10.1038/s41598-023-34692-w
https://www.ncbi.nlm.nih.gov/pubmed/37193730
https://doi.org/10.1054/math.2002.0476
https://www.ncbi.nlm.nih.gov/pubmed/12586558
https://doi.org/10.1007/s00586-008-0709-7
https://www.ncbi.nlm.nih.gov/pubmed/18594876
https://doi.org/10.1590/S1413-78522012000400003
https://doi.org/10.1016/j.neulet.2004.05.013
https://doi.org/10.5007/1980-0037.2010v12n6p457

	Introduction 
	Materials and Methods 
	Trial Design 
	Participants 
	Intervention 
	Outcomes 
	Rehabilitation Protocol 
	Rating Scales 
	Statistical Methods 

	Results 
	Discussion 
	Conclusions 
	References

