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o ABSTRACT

Background: Chronic sciatic pain can substantially affect pain, mobility, disability, and fear of movement. Prolotherapy and dry needling are
used as interventional or adjunctive approaches for persistent musculoskeletal pain, but direct comparative evidence in chronic sciatica is
limited.
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Objective: To compare the effects of prolotherapy and dry needling on pain, disability, passive straight leg raise, and kinesiophobia in patients
with chronic sciatic pain.

Methods: This single-blind randomized clinical trial recruited 40 adults aged 2050 years with unilateral chronic sciatic pain from three
hospitals in Lahore. Participants were allocated by a random-number generator to prolotherapy plus therapeutic ultrasound (n=20) or dry
needling plus the same ultrasound protocol (n=20). Six intervention sessions were delivered at 15-day intervals. Outcomes were the Oswestry
Disability Index (ODI), Tampa Scale of Kinesiophobia (TSK), Numeric Pain Rating Scale (NPRS), and passive straight leg raise (SLR). Paired-
samples t tests assessed within-group change. Between-group differences in change scores were evaluated using independent-samples tests, and
95% confidence intervals were calculated from the available summary statistics.

Results: All 40 randomized participants completed follow-up and were analyzed. Both groups showed significant within-group improvement in
ODI, TSK, NPRS, and SLR (all p<0.001). Compared with dry needling, prolotherapy produced greater mean improvement in ODI (mean
difference [MD] 3.23 points, 95% CI 1.28-5.18; p=0.002), TSK (MD 3.57 points, 95% CI 0.36—6.78; p=0.031), and SLR (MD 2.06°, 95% CI
0.64-3.48; p=0.006). The between-group difference in NPRS improvement was not significant (MD 0.27 points, 95% CI —1.11 to 1.65;
p=0.694).

Conclusion: Both prolotherapy and dry needling, when combined with therapeutic ultrasound, were associated with improvement in pain,
disability, kinesiophobia, and passive SLR. Prolotherapy showed larger improvements in disability, kinesiophobia, and SLR, while pain
reduction was similar between groups. These findings should be interpreted in the context of the small sample and short-term trial design.
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INTRODUCTION

Low back pain remains the leading cause of disability worldwide, with a large and increasing global burden (1). Sciatic or
lumbosacral radicular pain is characterized by pain radiating into one or more lumbar or sacral dermatomes and may coexist with
neurological symptoms or functional impairment (2). Diagnosis is primarily clinical and may be supported by neurological
examination, neurodynamic testing, and imaging when clinically indicated (2,3). Management of sciatica commonly begins with
non-surgical care. Contemporary evidence indicates substantial heterogeneity in physiotherapy interventions and uncertainty about
the magnitude and durability of their effects, while surgery can provide faster relief in selected patients with disc-related sciatica but
its relative benefits diminish over longer follow-up (4,5). This variability has encouraged investigation of adjunctive approaches for
persistent symptoms.

Dextrose prolotherapy is a regenerative injection approach used for chronic musculoskeletal pain. Systematic reviews suggest
potential benefits for pain and function, although effects vary across conditions, injection protocols, comparators, and follow-up
periods (6,7). Dry needling is also used for chronic low back pain and myofascial pain; pooled evidence suggests short-term pain
reduction, while effects on disability are less consistent (8). A randomized trial in discogenic radiating low back pain reported that
adding dry needling to standard physiotherapy improved pain and disability (9). Direct comparative evidence between prolotherapy
and dry needling for chronic sciatic pain is limited. The objective of this study was therefore to compare their effects on pain,
disability, passive straight leg raise, and kinesiophobia in patients with chronic sciatic pain. The primary comparative hypothesis was
that the magnitude of improvement would differ between the two treatment groups.

MATERIALS AND METHODS
Study Design and Reporting

This was a single-blind, parallel-group randomized clinical trial. The manuscript was structured in accordance with CONSORT 2025
reporting principles for randomized trials (10).

Setting and Duration

Participants were recruited from the physiotherapy departments of Igbal Mahmooda Hospital, Iffat Anwar Medical Complex, and
Life Line Hospital, Lahore. The study was completed within six months after approval of the synopsis.

Participants

Adults aged 20-50 years of either sex were eligible if they had unilateral pain beginning in the low back and radiating to a lower
limb, pain aggravated by lower-limb movement, restricted passive straight leg raise below 40°, and a clinical diagnosis supported by
magnetic resonance imaging. Exclusion criteria were spinal infection, spinal cord injury, vertebral tumor or fracture, previous lumbar
or intracranial surgery, bilateral radiating lower-limb pain, and pregnancy.

Sample Size and Recruitment

The calculated sample size was 40 participants, with 20 participants in each group. The EpiTools calculation for comparison of two
means used expected means of 10 and 8, a variance of 5, 95% confidence, 80% power, and a two-sided test. Participants were
enrolled using non-probability consecutive sampling.

Randomization

Eligible participants were randomized in a 1:1 ratio using a random-number generator and allocated to Group A or Group B. Twenty
participants were assigned to each group. The trial was conducted as a single-blind study. Outcome assessment was performed by a
physiotherapist from the participating hospitals with more than four years of clinical experience.

Interventions

Both groups received a conventional therapeutic ultrasound protocol before the group-specific intervention: 10 minutes at 3 MHz and
1.0 W/em?. Group A received prolotherapy plus the ultrasound protocol, and Group B received dry needling plus the same ultrasound
protocol. Six treatment sessions were delivered at 15-day intervals, with post-treatment assessment after the intervention period.
Participants were asked to maintain usual activities and to avoid additional study-prohibited interventions such as steroid treatment,
taping, and other electrotherapy modalities during the trial.

Outcome Measures

Four outcomes were assessed before and after treatment. Disability was measured with the Oswestry Disability Index (ODI), a
widely used low-back-specific disability measure (11). Kinesiophobia was measured with the Tampa Scale of Kinesiophobia (TSK),
which has established psychometric support in musculoskeletal pain populations (12). Pain intensity was measured using the
Numeric Pain Rating Scale (NPRS), a standard pain intensity measure in low back pain research (13). Passive straight leg raise
(SLR) range was measured as a neurodynamic outcome; SLR has documented reliability in suspected lumbar radicular pain,
although measurement error should be considered when interpreting small changes (14).
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Statistical Analysis

Data were analyzed in SPSS version 25 using descriptive statistics, paired-samples t tests for within-group pre/post comparisons, and
independent-samples t tests for between-group comparisons, with statistical significance set at p<0.05. Ninety-five percent
confidence intervals for within-group change and Welch independent-samples comparisons of change scores were calculated from
the reported means, standard deviations, and group size (n=20 per group). Positive change values represent improvement: a reduction
for ODI, TSK, and NPRS, and an increase for SLR.

Ethical Considerations

Ethical approval was obtained from the Ethical Committee of Riphah International University, Lahore, before commencement of the
study. Written informed consent was obtained from all participants before enrollment.

RESULTS
Participant Flow

Forty-six patients were assessed for eligibility and 40 were randomized. Six patients did not proceed to randomization. All 20
participants allocated to each intervention completed follow-up and were included in the analysis, with no post-randomization loss to
follow-up (Figure 1).

Table 1. Overall demographic characteristics of the study cohort (N=40)

Variable Reported value

Age Mean 25.95 years; range 21-50 years

Weight 67.70 + 5.55 kg; range 58—76 kg

Height 166.90 £ 11.56 cm; range 152—190 cm

Body mass index 24.73 + 4.43 kg/m?; range 18.80-32.50 kg/m?

Values are presented as mean + standard deviation and range where internally consistent summary statistics were available.
Within-Group Changes

Both groups improved significantly across all four outcomes. In Group A, mean improvement was 8.46 points in ODI, 13.70 points
in TSK, 3.27 points in NPRS, and 4.16° in passive SLR. Corresponding improvements in Group B were 5.23 points, 10.13 points,
3.00 points, and 2.10°, respectively (Table 2).

Table 2. Within-group improvement from pre-treatment to post-treatment

Outcome Group Mean change SD 95% CI p value
ODI, points Prolotherapy 8.46 3.60 6.78 to 10.14 <0.001
ODI, points Dry needling 5.23 2.30 4.15t0 6.31 <0.001
TSK, points Prolotherapy 13.70 5.70 11.03 to 16.37 <0.001
TSK, points Dry needling 10.13 4.20 8.16t0 12.10 <0.001
NPRS, points Prolotherapy 3.27 2.30 2.19t0 4.35 <0.001
NPRS, points Dry needling 3.00 2.00 2.06 to 3.94 <0.001
SLR, degrees Prolotherapy 4.16 2.40 3.04 to 5.28 <0.001
SLR, degrees Dry needling 2.10 2.00 1.16 to 3.04 <0.001

CI, confidence interval; NPRS, Numeric Pain Rating Scale; ODI, Oswestry Disability Index; SLR, straight leg raise; TSK, Tampa
Scale of Kinesiophobia. Positive values represent improvement. Confidence intervals and p values were calculated from the reported
mean change, SD, and n=20 per group.

Between-Group Comparison of Change

The prolotherapy group had greater improvement than the dry-needling group in ODI, TSK, and SLR. The between-group difference
in NPRS improvement was small and not statistically significant (Table 3).

Table 3. Between-group comparison of mean improvement

Mean difference (95%

Outcome I

Group A change Group B change p value
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Outcome Group A change Group B change ZII(;an e p value
OD], points 8.46 5.23 3.23 (1.28 t0 5.18) 0.002
TSK, points 13.70 10.13 3.57 (0.36 t0 6.78) 0.031
NPRS, points 3.27 3.00 0.27 (-1.11 to 1.65) 0.694
SLR, degrees 4.16 2.10 2.06 (0.64 to 3.48) 0.006

Group A, prolotherapy plus ultrasound; Group B, dry needling plus ultrasound. Mean difference = Group A improvement — Group
B improvement; positive values favor greater improvement with prolotherapy. Between-group statistics were calculated from the
reported change-score summary data using Welch independent-samples t tests.

Assessed for eligibility
Enroliment (n = 46)

[E;?Iﬁtled before randumization]
(n=16)

Randomized
(n = 40)

/\

[Group A: Prolotherapy + ultrasound

Allocation

Allocated (n = 20)
Received intervention (n = 20)

| |

Allocated (n = 20)
Received intervention (n = 20)

[Group B: Dry needling + ultrasound

Follow-up completed Follow-up completed
Follpw-up (n=20) (n=20)
Discontinued intervention (n = 0) Discontinued intervention (n = 0)

| |

Analyzed Analyzed
Analysis (n =20) (n =20)
Excluded from analysis (n = Q) Excluded from analysis (n = 0)

Figure 1. CONSORT-style participant flow through the randomized trial.
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Figure 2. Mean improvement in Oswestry Disability Index by treatment group. Error bars show 95% confidence intervals calculated
from the reported change-score standard deviations.
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Figure 3. Mean improvement in Numeric Pain Rating Scale by treatment group. Error bars show 95% confidence intervals
calculated from the reported change-score standard deviations.

DISCUSSION

The principal finding was that both treatment protocols were associated with statistically significant improvement in pain,
disability, kinesiophobia, and passive SLR. When the reported change scores were compared directly, the prolotherapy group showed
larger mean improvements in ODI, TSK, and SLR, whereas the magnitude of pain reduction measured by NPRS did not differ
significantly between groups. The results therefore support improvement with both interventions but do not support a broad claim
that prolotherapy was superior for every measured outcome. The observed functional findings are broadly compatible with reviews
of dextrose prolotherapy showing potential benefit for chronic musculoskeletal pain, while emphasizing substantial heterogeneity in
injection protocols, treated conditions, and comparators (6,15). A recent systematic review focused on chronic spinal pain likewise
concluded that dextrose prolotherapy may reduce pain and improve function in selected chronic spinal conditions, but that treatment
response depends on patient selection, concentration, route, and technique (7). These qualifications are important when interpreting
the present trial because the sample was small and the protocol was specific to chronic sciatic pain.
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Dry needling also produced significant within-group improvement. This is consistent with meta-analytic evidence supporting
short-term pain reduction in chronic low back pain (8) and randomized evidence showing improved pain and functional outcomes
with dry needling in chronic low back pain populations (16,17). In discogenic radiating low back pain, dry needling added to
standard physiotherapy has also been associated with greater reductions in radiating pain and disability than standard therapy alone
(9). Accordingly, the present findings should not be interpreted as absence of efficacy for dry needling; rather, both groups improved
and the comparative effect varied by outcome. The SLR finding warrants particular caution. Although the recalculated between-
group mean difference in SLR improvement was statistically significant, reliability research indicates that SLR range-of-motion
measurements can have substantial measurement error between raters (14). The modest absolute difference observed here may
therefore have limited clinical importance even though it reached statistical significance. Similarly, the between-group pain
difference was only 0.27 NPRS points and was not statistically significant, indicating that pain relief was comparable between the
two protocols.

The broader evidence base for sciatica remains heterogeneous. A randomized trial in lumbar radiculopathy conducted in Lahore
demonstrated that structured physical-therapy-based care can improve pain and disability outcomes (18), while contemporary
guideline reviews show variation in recommended pharmacological strategies and continued emphasis on individualized,
nonpharmacological management (20). Diagnostic assessment also requires clinical-imaging correlation because imaging findings
alone do not fully characterize symptomatic radiculopathy (21). Multimodal, person-centered management is therefore appropriate,
with invasive or regenerative procedures considered within the overall clinical context rather than as stand-alone solutions (22). This
trial had several strengths, including randomized allocation, complete post-randomization follow-up, use of multiple clinically
relevant outcomes, and inclusion of both pain and psychosocial constructs. Important limitations were the small sample, single-blind
design, pooled rather than group-specific baseline demographic reporting, short-term follow-up affected by the COVID-19 period,
and occasional use of NSAIDs or opioid analgesics during the study. The intervention descriptions were sufficient to identify the
treatment categories and ultrasound co-intervention but did not support detailed dose—response analysis. These limitations reduce
precision and generalizability and warrant cautious interpretation of between-group differences. Future trials should use larger
samples, prespecified primary outcomes, longer follow-up, fully standardized intervention protocols, and complete reporting of
allocation concealment, blinding, adverse events, and clinically meaningful response thresholds. Such studies would clarify whether
the observed differences in disability and kinesiophobia translate into durable clinical benefit.

CONCLUSION

In patients with chronic sciatic pain, both prolotherapy plus therapeutic ultrasound and dry needling plus therapeutic ultrasound were
associated with significant improvements in pain, disability, kinesiophobia, and passive straight leg raise. Prolotherapy produced
larger mean improvements in disability, kinesiophobia, and SLR, while the reduction in pain intensity did not differ significantly
between groups. The findings suggest a potential comparative advantage for selected functional outcomes, but the small sample and
short-term design limit definitive conclusions.

REFERENCES

1. GBD 2021 Low Back Pain Collaborators. Global, regional, and national burden of low back pain, 1990-2020, its attributable risk
factors, and projections to 2050: a systematic analysis of the Global Burden of Disease Study 2021. Lancet Rheumatol.
2023;5(6):e316—329. doi:10.1016/S2665-9913(23)00098-X.

2. Peene L, Cohen SP, Kallewaard JW, Wolff A, Huygen F, van de Gaag A, et al. Lumbosacral radicular pain. Pain Pract.
2024;24(3):525-552. doi:10.1111/papr.13317.

3. Khorami AK, Oliveira CB, Maher CG, Bindels PJE, Machado GC, Pinto RZ, et al. Recommendations for diagnosis and treatment
of lumbosacral radicular pain: a systematic review of clinical practice guidelines. J Clin Med. 2021;10(11):2482.
doi:10.3390/jem10112482.

4. Dove L, Jones G, Kelsey LA, Cairns MC, Schmid AB. How effective are physiotherapy interventions in treating people with
sciatica? A systematic review and meta-analysis. Eur Spine J. 2023;32(2):517-533. doi:10.1007/s00586-022-07356-y.

5. Liu C, Ferreira GE, Abdel Shaheed C, Chen Q, Harris 1A, Bailey CS, et al. Surgical versus non-surgical treatment for sciatica:
systematic review and meta-analysis of randomised controlled trials. BMJ. 2023;381:¢070730. doi:10.1136/bm;j-2022-070730.

6. Bae G, Kim S, Lee S, Lee WY, Lim Y. Prolotherapy for the patients with chronic musculoskeletal pain: systematic review and
meta-analysis. Anesth Pain Med (Seoul). 2021;16(1):81-95. doi:10.17085/apm.20078.

7. Nazwar TA, Bal’afif F, Wardhana DW, Bal’afif F, Panjaitan C. Effectiveness and safety of dextrose prolotherapy for chronic
spinal pain: a systematic review. J Anaesthesiol Clin Pharmacol. 2026;42(3):332—344. doi:10.4103/joacp.joacp_524 25.

8. Lara-Palomo IC, Gil-Martinez E, Lopez-Fernandez MD, Gonzalez Gonzalez LM, Querol-Zaldivar MA, Castro-Sanchez AM.
Efficacy of dry needling for chronic low back pain: a systematic review and meta-analysis of randomized controlled trials.
Altern Ther Health Med. 2023;29(8):110-120.

9. Mahmoudzadeh A, Rezaeian ZS, Karimi A, Dommerholt J. The effect of dry needling on the radiating pain in subjects with
discogenic low-back pain: a randomized control trial. J Res Med Sci. 2016;21:86. doi:10.4103/1735-1995.192502.

a © 2026 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. Health and Research Insights



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

4, INSIGHTS-IJHR

\ \ﬂ INSIGHTS-JOURNAL OF Volume 4 | Issue3 | 2026

HEALTH AND REHABILITATION ISSN: 3007-2948

Hopewell S, Chan AW, Collins GS, Hrébjartsson A, Moher D, Schulz KF, et al. CONSORT 2025 statement: updated guideline
for reporting randomised trials. BMJ. 2025;389:€081123. doi:10.1136/bm;j-2024-081123.

Saltychev M, Mattie R, McCormick Z, Bérlund E, Laimi K. Psychometric properties of the Oswestry Disability Index. Int J
Rehabil Res. 2017;40(3):202-208. doi:10.1097/MRR.0000000000000226.

Dupuis F, Cherif A, Batcho C, Massé-Alarie H, Roy JS. The Tampa Scale of Kinesiophobia: a systematic review of its
psychometric  properties in  people  with  musculoskeletal pain. Clin J Pain.  2023;39(5):236-247.
doi:10.1097/AJP.0000000000001104.

Chiarotto A, Maxwell LJ, Ostelo RW, Boers M, Tugwell P, Terwee CB. Measurement properties of Visual Analogue Scale,
Numeric Rating Scale, and Pain Severity subscale of the Brief Pain Inventory in patients with low back pain: a systematic
review. J Pain. 2019;20(3):245-263. doi:10.1016/j.jpain.2018.07.009.

Nee RJ, Coppieters MW, Boyd BS. Reliability of the straight leg raise test for suspected lumbar radicular pain: a systematic
review with meta-analysis. Musculoskelet Sci Pract. 2022;59:102529. doi:10.1016/j.msksp.2022.102529.

Chung MW, Hsu CY, Chung WK, Lin YN. Effects of dextrose prolotherapy on tendinopathy, fasciopathy, and ligament injuries,
fact or myth? A  systematic review and meta-analysis. Medicine (Baltimore). 2020;99(46):¢23201.
doi:10.1097/MD.0000000000023201.

Rajfur J, Rajfur K, Kosowski £, Walewicz K, Dymarek R, Ptaszkowski K, et al. The effectiveness of dry needling in patients
with chronic low back pain: a prospective, randomized, single-blinded study. Sci Rep. 2022;12(1):15803. doi:10.1038/s41598-
022-19980-1.

Loizidis T, Nikodelis T, Bakas E, Kollias I. The effects of dry needling on pain relief and functional balance in patients with sub-
chronic low back pain. J Back Musculoskelet Rehabil. 2020;33(6):953-959. doi:10.3233/BMR-181265.

Amjad F, Mohseni-Bandpei MA, Gilani SA, Ahmad A, Hanif A. Effects of non-surgical decompression therapy in addition to
routine physical therapy on pain, range of motion, endurance, functional disability and quality of life versus routine physical
therapy alone in patients with lumbar radiculopathy: a randomized controlled trial. BMC Musculoskelet Disord. 2022;23(1):255.
doi:10.1186/512891-022-05196-x.

Maniquis-Smigel L, Reeves KD, Rosen HJ, Lyftogt J, Graham-Coleman C, Cheng AL, et al. Short term analgesic effects of 5%
dextrose epidural injections for chronic low back pain: a randomized controlled trial. Anesth Pain Med. 2017;7(1):e42550.
doi:10.5812/aapm.42550.

Price MR, Mead KE, Cowell DM, Troutner AM, Barton TE, Walters SA, et al. Medication recommendations for treatment of
lumbosacral radiculopathy: a systematic review of clinical practice guidelines. PM R. 2024;16(10):1128-1142.
doi:10.1002/pmrj.13142.

. Yousif S, Musa A, Ahmed A, Abdelhai A. Correlation between findings in physical examination, magnetic resonance imaging,
and nerve conduction studies in lumbosacral radiculopathy caused by lumbar intervertebral disc herniation. Adv Orthop.
2020;2020:9719813. doi:10.1155/2020/9719813.

22. World Health Organization. WHO guideline for non-surgical management of chronic primary low back pain in adults in primary
and community care settings. Geneva: World Health Organization; 2023.

8 © 2026 et al. Open access under CC BY License (Creative Commons). Freely distributable with appropriate citation. Health and Research Insights



