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 Abstract: Musculoskeletal disorders, particularly those associated with chronic or subacute 
sciatica, remain a signifiant cause of disability worldwide. Conventional rehabilitation 
programs such as kinesiotherapy (K) focus on restoring mobility and strength, while newer 
approaches like Proprioceptive–Deep Tendon Reflex (P-DTR) therapy target dysfunctional 
neuromuscular pathways. This study aimed to compare the clinical effects of K and P-DTR 
therapies on pain and functional recovery. Thirty patients (mean age 45.2 ± 8.2 years) with with 
chronic/subacute sciatica or low back pain were subdivided into two homogeneous groups: K 
and P-DTR in a prospective observational comparative study. Each intervention was applied 
three times per week for six weeks. Pain intensity (VAS), flexibility (Lasegue Test, Fingertipss-
to-Floor Test, Schober Test), and neural tension (Slump Test) were assessed before and after 
treatment. Data were analyzed using the Mann–Whitney U Tests (p < 0.05) and Wilcoxon 
signed-rank. Both groups showed significant reductions in pain and improvements in 
flexibility (p < 0.001). The P-DTR Group demonstrated greater gains in pain reduction (ΔVAS = 
–6 vs. –4) and neural mobility (ΔLasegue = +32° vs. +15°) compared with the K Group (p = 0.02 
and p = 0.01, respectively). Both kinesiotherapy and P-DTR effectively improved pain and 
function, but P-DTR produced superior outcomes. These findings suggest that integrating P-
DTR into standard rehabilitation protocols can enhance neuromuscular re-education and 
functional recovery in patients with sciatica. 

 
Keywords: proprioceptive, tendon, reflex, P-DTR, sciatica, lower back pain, kinesiotherapy, 
musculoskeletal disorders 
 
1. Introduction  

 
Musculoskeletal disorders, particularly those involving the lumbar spine, repre-

sent one of the most pressing public health concerns of the 21st century. According to 
the Global Burden of Disease study, low back pain (LBP) remains the principal cause 
of disability burden worldwide, with prevalence rates exceeding 50% in the general 
adult population at some point in their lifetime [1,2]. This condition is not only a sig-
nificant source of personal suffering but also a major contributor to socioeconomic 
costs, with lost productivity and healthcare expenditure reaching billions of dollars 
annually [3]. 
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The etiology of sciatica and related musculoskeletal dysfunctions is multifactorial 
[4,5] often involving a combination of biomechanical, neurological, and psychosocial 
components. Pathophysiological mechanisms may include disc degeneration, nerve 
root irritation, altered motor control, and impaired proprioception. These changes 
manifest clinically as pain, reduced mobility, muscle weakness, and functional disabil-
ity [6] Multiple and varied therapeutic approaches to musculoskeletal imbalances exist 
in both literature and clinical practice [7]. Given this complexity, treatment approaches 
must target not only pain relief but also restoration of functional capacity and neuro-
muscular control. 

Rehabilitation Approaches 
Conventional kinesiotherapy (K) is widely recognized as a cornerstone in the 

management of musculoskeletal disorders. Exercise-based interventions—comprising 
stretching, strengthening, stabilization, and motor control training—have consistently 
demonstrated benefits in reducing pain, improving flexibility, and preventing recur-
rence of symptoms [8,9]. Kinesiotherapy emphasizes active patient participation, pro-
gressive load adaptation, and functional integration, making it a central element of 
most evidence-based rehabilitation protocols [10]. 

In recent years, Proprioceptive–Deep Tendon Reflex (P-DTR) therapy has 
emerged as an innovative neuromuscular intervention [11]. This approach is grounded 
in the understanding that dysfunctional afferent signals from proprioceptors may con-
tribute to maladaptive reflexes, impaired movement patterns, and persistent pain. P-
DTR aims to identify abnormal sensory input and reset neuromuscular responses by 
applying specific manual stimuli to tendon receptors, thereby normalizing sensorio-
motor integration [12,13]. While preliminary reports suggest promising outcomes in 
terms of pain modulation and functional restoration [11] robust comparative evidence 
with established therapies such as kinesiotherapy is still lacking. 

Clinical Assessment in Rehabilitation 
To objectively evaluate the effectiveness of rehabilitation programs, clinicians fre-

quently employ standardized functional tests and patient-reported outcome measures 
[14]. Among these, the Lasegue (Straight Leg Raise) Test, Schober index, Fingertipss-
to-floor distance, and Slump Test provide reliable indicators of flexibility, neural ten-
sion, and spinal mobility. Pain intensity, a key determinant of quality of life, is com-
monly quantified through the Visual Analogue Scale (VAS), a validated and widely 
used tool in clinical research [3,6]. These instruments, when combined, allow for a com-
prehensive assessment of both subjective and objective therapeutic outcomes [14]. 

Rationale and Aim of the Study 
Although both kinesiotherapy and P-DTR are used in clinical practice, direct com-

parisons between the two modalities remain scarce. Kinesiotherapy has a long-estab-
lished evidence base, whereas P-DTR represents a relatively novel approach with 
growing clinical adoption. Considering the global burden of musculoskeletal disorders 
and the need for cost-effective and efficient rehabilitation strategies, it is crucial to de-
termine whether P-DTR offers superior or complementary benefits compared to stand-
ard exercise-based therapy. 

This study endeavors to evaluate and compare the effects of kinesiotherapy and 
P-DTR on pain reduction and functional outcomes in patients with musculoskeletal 
impairments. By applying standardized clinical tests (Lasegue, Schober, Fingertipss-
to-floor, Slump) and VAS pain ratings before and after six weeks of therapy, we aim to 
provide evidence-based insights into the relative effectiveness of these two ap-
proaches. 

2. Results 
2.1. Participant Characteristics 

A total of 30 participants completed the study (K group: n = 15; P-DTR group: n = 
15). No significant baseline differences were observed between groups in terms of age, 
sex distribution, or baseline values of the main clinical parameters (all p > 0.05, Mann–
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Whitney U test). Groups were therefore considered comparable at the start of the inter-
vention.  
2.2. Summary of Key Results 

The Table 2.1 presents median baseline values, median post-treatment values, and 
median change scores (Δ). 

Within-group comparisons (baseline → final) were evaluated using the Wilcoxon 
signed-rank test, while between-group differences in treatment effects were assessed 
using the Mann–Whitney U test applied to Δ. 

Table 2.1. Median clinical outcomes (baseline vs. final) by treatment group. 

Measure Group Baseline 

Median 

Final 

Median 

Δ 

(Change) 

p (within-

group) 

p (between-

groups) 

VAS (0–10) K 8.0 3.0 –4.0 <0.001 0.02 

VAS (0–10) P-DTR 8.0 2.0 –6.0 <0.001  

Lasegue (°) K 30 44 +15 <0.001 0.01 

Lasegue (°) P-DTR 31 66 +32 <0.001  

Schober (cm) K 16.5 19.5 +3.0 <0.01 0.09 

Schober (cm) P-DTR 16.3 21.0 +4.5 <0.01  

Fingertips-to-Floor (cm) K 35 29 –6.0 <0.01 0.11 

Fingertips-to-Floor (cm) P-DTR 36 27 –9.0 <0.01  

Dataset summary: n = 30. Group counts: {'K': 15, 'P-DTR': 15}. 

Pain Intensity (VAS) 
 Within-group: 
 K group: significant reduction (p < 0.001, Wilcoxon) 
- P-DTR group: significant reduction (p < 0.001, Wilcoxon) 
 Between-group ΔVAS: 
The P-DTR group showed significantly greater pain reduction compared to the K 
group (Mann–Whitney U test on ΔVAS: p = 0.02). 
 

2.3. Functional Outcomes 
2.3.1. Lasegue Test 
 Within-group improvements: 
– K group: significant increase in hip flexion angle (p < 0.001, Wilcoxon) 
– P-DTR group: significant increase (p < 0.001, Wilcoxon) 
 Between-group ΔLasegue: 
Improvement was significantly greater in the P-DTR group (p = 0.01, Mann–Whitney U 

test on ΔLasegue). 
2.3.2. Schober Test 
 Within-group improvements: 
– K group: p < 0.01 (Wilcoxon) 
– P-DTR group: p < 0.01 (Wilcoxon) 
 Between-group ΔSchober: 
The difference in improvement favored the P-DTR group but did not reach statistical 

significance (p = 0.09, Mann–Whitney U test on ΔSchober). 
2.3.3. Fingertips-to-Floor Test 
 Within-group improvements: 
– K group: significant reduction in distance (p < 0.01, Wilcoxon) 
– P-DTR group: significant reduction (p < 0.01, Wilcoxon) 
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 Between-group ΔFtF: 
Greater improvement in the P-DTR group, but not statistically significant (p = 0.11, 

Mann–Whitney U test on Δ). 
2.3.4. Slump Test 
 Within-group improvements: 
– K group: significant increase (p < 0.01, Wilcoxon) 
– P-DTR group: significant increase (p < 0.01, Wilcoxon) 
 Between-group ΔSlump: 
The P-DTR group demonstrated a significantly greater improvement (p = 0.028, Mann–

Whitney U test on ΔSlump). 
2.3.5. Motor Deficit (Presence/Absence) 
 Within-group: 
 Both groups showed reductions in positive motor deficit signs. 
 Between-group: 
Although a higher proportion of patients normalized motor function in the P-DTR 

group (73% vs. 53%), the difference was not statistically significant (p > 0.05, Mann–Whitney U 
applied to Δ score). 

 

 

(a) (b) 

Figure 2.1. Motor deficit in K Group (a) intial (b) final 

Distribution of patients with and without motor deficit in the kinesiotherapy 
group. A significant reduction in positive deficit signs was observed after treatment 
(Wilcoxon signed-rank test, p < 0.01). 

 

 

 

(a) (b) 

Figure 2.2. Motor deficit in P-DTR Group (a) intial (b) final 
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The P-DTR group showed a substantial reduction in motor deficit frequency fol-
lowing the intervention (Wilcoxon signed-rank test, p < 0.01). Between-group compar-
ison of change scores did not reach statistical significance (Mann–Whitney U test on Δ, 
p > 0.05). 

2.2.2. Pain Intensity (VAS) 
The evaluation regarding pain level was also conducted initially and finally. 

 

 

 
(a) (b) 

Figure 2.3. Results regarding pain level on the VAS scale in K Group vs.                      
P-DTR Group (a) intial (b) final 

Median VAS values before and after intervention for the K and P-DTR groups. 
Both groups demonstrated significant reductions in pain (Wilcoxon signed-rank test, 
p < 0.001). Between-group differences in pain reduction were significant, favoring P-
DTR (Mann–Whitney U test on ΔVAS, p = 0.02). 

 

Figure 2.4. Comparative evolution Δ Scala VAS in K Group vs. P-DTR Group 

Comparison of median pain reduction after six weeks of treatment. The P-DTR 
group achieved significantly greater improvement (Mann–Whitney U test on ΔVAS, p 
= 0.02). 

 
2.3. Functional Outcomes 

2.3.1. Lasègue Test  
Among the functional tests, the Lasègue Test, a clinical maneuver used to evaluate 

tension and irritation of the sciatic nerve or lumbar nerve roots (especially L4, L5, S1) 
revealed: 

Baseline medians: K = 30°, P-DTR = 31°. 
Final medians: K = 44°, P-DTR = 66°. 
Median change: K = +15°; P-DTR = +32°. 
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(a) (b) 

Figure 2.5. Lasegue Test in K Group vs. P-DTR Group (a) intial (b) final 

Hip flexion range assessed using the Lasègue Test in both groups. Significant 
within-group improvements were observed (Wilcoxon signed-rank test, p < 0.001). Be-
tween-group comparison confirmed superior gains in the P-DTR group (Mann–Whit-
ney U test on ΔLasegue, p = 0.01). 

 

Figure 2.6. Comparative evolution Δ Lasegue Test in group K vs. Group P-DTR (initial-
final) 

Median improvement in neural mobility following treatment. The P-DTR group 
showed significantly greater enhancement (Mann–Whitney U test on ΔLasegue, p = 
0.01). 

 

 

(a) (b) 

Figure 2.7. Schober Test in K group vs. P-DTR group (a) intial (b) final 

Lumbar mobility assessed using the Schober index. Both groups improved signif-
icantly (Wilcoxon signed-rank test, p < 0.01). Differences in change scores did not reach 
statistical significance (Mann–Whitney U test on ΔSchober, p = 0.09). 
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Figure 2.8. Comparative evolution Δ Lasegue Test in group K vs. Group P-DTR 

Median gains in lumbar mobility. Improvement tended to favor the P-DTR group, 
though not statistically significant (Mann–Whitney U test on ΔSchober, p = 0.09). 

 
2.3.2. Fingertips-to-Floor Test 

Regarding the Fingertips-to-Floor Test, we obtained the following results shown 
in Figure 2.9. 

 

 

(a) (b) 

Figure 2.9. Fingertips-to-Floor Test results in K group vs. P-DTR group (a) intial (b) 
final 

Trunk flexion mobility before and after intervention in each group. Both groups 
showed significant within-group reduction in fingertip-to-floor distance (Wilcoxon 
signed-rank test, p < 0.01). Between-group differences were not statistically significant 
(Mann–Whitney U test on ΔFingertips-to-Floor, p = 0.11). 

 

Figure 2.10. Comparative evolution Δ Fingertips-to-Floor Test results in K Group vs. P-
DTR Group 

Comparison of median improvements in trunk flexion. Although the P-DTR group 
exhibited a larger gain, the between-group difference did not reach statistical signifi-
cance (Mann–Whitney U test on ΔFtF, p = 0.11).  
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2.3.3. Slump Test and Motor Function 

 

 

(a) (b) 

Figure 2.11. Slump Test in K Group vs. P-DTR Group (a) intial (b) final 

Neural tension scores improved significantly in both groups (Wilcoxon signed-
rank test, p < 0.01). The P-DTR group showed greater overall improvement (Mann–
Whitney U test on ΔSlump, p = 0.028). 

 

 

Figure 2.12. Comparative evolution Δ Slump Test results in K Group vs. P-DTR Group 

Comparison of changes in neuromeningeal mobility. The P-DTR group demon-
strated significantly greater improvement (Mann–Whitney U test on ΔSlump, p = 
0.028). In conclusion, P-DTR therapy demonstrates superior efficiency in reducing neu-
romeningeal tension, facilitating faster restoration of neuro-musculo-skeletal balance. 
However, one must consider the study's limitations: sample, potential error, short fol-
low-up duration for subsequent studies undertaken. 

3. Discussion 
While Kinesiotherapy's efficacy is well-established, robust comparative studies 

for P-DTR are scarce. This study directly compares them in a clinical setting.  
The present study compared the effects of kinesiotherapy (K) and Proprioceptive–

Deep Tendon Reflex (P-DTR) therapy in patients with musculoskeletal impairments 
associated with low back pain. Both groups demonstrated significant improvements in 
pain reduction and functional mobility after six weeks, but P-DTR therapy produced 
superior outcomes in terms of pain relief (ΔVAS = –6 vs. –4) and functional gains (ΔLa-
segue = +32° vs. +15°). 

 
3.1. Functional Improvement 

The significant increase in Lasegue angle in the P-DTR group indicates improved 
neural mobility and reduced nerve root irritation. This observation supports the hy-
pothesis that P-DTR interventions address dysfunctional proprioceptive input, thereby 
enhancing motor coordination and flexibility [12]. Although improvements in Schober 
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and Fingertips-to-floor Test were also greater in the P-DTR group, the differences were 
not significant from a statistical standpoint, perhaps due to the restricted sample size. 

 
3.2. Pain Reduction 

Consistent with previous research, exercise-based rehabilitation (kinesiotherapy) 
significantly reduced pain intensity [3,8]. However, the greater reduction observed in 
the P-DTR group aligns with reports that neuromodulation techniques may target not 
only mechanical dysfunction but also aberrant sensorimotor pathways responsible for 
chronic pain persistence [12,13]. These findings suggest that while conventional exer-
cise restores mobility and strength, P-DTR may provide an additional benefit through 
neural recalibration. 

 
3.3. Comparison with Literature 

Several systematic reviews have confirmed the efficacy of structured exercise pro-
grams for chronic low back pain [3,9]. However, evidence on neuromodulation-based 
therapies remains limited, with most studies being small-scale or lacking direct com-
parisons. Our results contribute to this emerging body of evidence by demonstrating 
that P-DTR may be more effective than kinesiotherapy in reducing pain and improving 
neural mobility. 

 
3.4. Clinical Implications 

These findings highlight the potential value of integrating P-DTR into rehabilita-
tion protocols, particularly for patients with persistent pain and limited response to 
exercise-based approaches. Given its relatively short session duration and rapid ef-
fects, P-DTR could serve as an adjunct to traditional physiotherapy rather than a re-
placement. 

 
3.5. Limitations 

Given the nature of the interventions, neither patients nor therapists could be 
blinded, which introduces a potential risk of performance and expectation bias. Partic-
ipants receiving P-DTR may have perceived the technique as more innovative or in-
tensive, which could influence subjective outcomes such as pain reporting.  

Similarly, therapists administering the interventions may have had preconceived 
expectations regarding the superiority of one method, potentially affecting interaction, 
feedback, or therapeutic engagement. These factors may partially inflate the observed 
treatment effects, and the results should therefore be interpreted with caution. Future 
studies should incorporate assessor blinding and standardized therapist–participant 
interactions to minimize these sources of bias.  

 
3.6. Future Directions 

Further research involving larger randomized controlled trials is warranted to 
confirm these preliminary findings. Longitudinal studies should also explore the du-
rability of P-DTR effects and potential synergistic benefits when combined with con-
ventional exercise-based therapy. Additionally, mechanistic investigations using neu-
rophysiological markers could clarify how P-DTR influences central and peripheral 
pain pathways. 

4. Materials and Methods 
4.1.Study Design 
This prospective observational comparative study was conducted between January 
2023 and June 2024 at the Department of Physical and Rehabilitation Medicine, a ter-
tiary-care academic hospital. The study adhered to the STROBE guidelines for obser-
vational studies [15,16]. The institutional ethics committee approved the research pro-
tocol (Approval No. 17/2024), and all participants provided written informed consent 
prior to enrollment, in accordance with the Declaration of Helsinki [17]. 
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4.2. Participants 
A total of 30 adult patients with musculoskeletal disorders associated with chronic or 
subacute low back pain were included. 
Inclusion criteria: 
- Age between 30 and 60 years. 
- Clinical diagnosis of non-specific low back pain persisting for at least six weeks. 
- Presence of limited mobility or functional restriction confirmed by at least one clin-

ical test (Lasegue, Schober, fingertip-to-floor, or Slump). 
- Ability to attend at least 80% of scheduled therapy sessions. 
Exclusion criteria: 
- Previous lumbar spine surgery or significant spinal deformity. 
- Neurological disorders unrelated to musculoskeletal dysfunction (e.g., multiple 

sclerosis, Parkinson’s disease). 
- Severe comorbidities (uncontrolled cardiovascular disease, cancer). 
- Pregnancy. 
- Refusal or inability to provide informed consent. 
The study cohorts had a mean age of 45.2 ± 8.2 years, with no meaningful statistical 
difference between them. The sex distribution was balanced (53% female, 47% male). 
Participants were allocated into the two groups based on clinical and scheduling con-
siderations, ensuring comparable baseline characteristics: 
• Kinesiotherapy group (K): n = 15. 
• P-DTR group (P-DTR): n = 15. 

 
4.3. Intervention Protocols 
Kinesiotherapy (K group) 
Patients received exercise-based rehabilitation consisting of: 
1. Stretching exercises: hamstrings, lumbar paraspinals, hip flexors. 
2. Lumbar stabilization exercises: abdominal draw-in maneuver, bridging, quadru-
ped arm/leg raises. 
3. Strengthening exercises: progressive resistance training for trunk extensors and 
flexors. 
4. Functional training: sit-to-stand practice, gait re-education, and posture correc-
tion. 
Each session lasted 45 minutes, three times per week, for six consecutive weeks. Exer-
cises were supervised by a licensed physiotherapist with >5 years of clinical experience. 
 
Proprioceptive–Deep Tendon Reflex (P-DTR group) 
Patients underwent P-DTR neuromodulation therapy, which consisted of: 
1. Identification of dysfunctional afferent inputs through manual muscle testing. 
2. Application of manual stimulation (tapping or pressure) to deep tendon recep-
tors. 
3. Integration of corrective stimuli while the patient performed controlled move-
ments. 
4. Immediate reassessment of muscle activation and pain response. 
Each session lasted 30–40 minutes, delivered three times weekly for six weeks, by a 
therapist certified in P-DTR. This method targeted abnormal reflex arcs and sensorimo-
tor integration, with the aim of improving neuromuscular balance and reducing pain. 
 
4.4. Clinical Assessments 
All participants underwent evaluation at baseline (T0) and after six weeks of therapy 
(T1). The following standardized tools were applied: 
- Motor Deficit Evaluation: Classified as present/absent based on manual muscle 

testing (Medical Research Council scale). 
- Visual Analogue Scale (VAS): Pain intensity scored on a 10 cm horizontal line, vali-

dated for musculoskeletal pain assessment [18,19]. 
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- Lasegue Test (Straight Leg Raise): Passive hip flexion with extended knee until 
pain onset, measured in degrees with a goniometer. 

- Fingertips-to-Floor Test: Distance between the middle finger and the floor during 
maximal forward flexion; lower values indicate greater flexibility. 

- Schober Index: Measured by marking two points 10 cm apart over the lumbar 
spine and calculating the distance change during forward flexion. 

- Slump Test: Assessed neural mechanosensitivity by sequential lumbar and cervical 
flexion with knee extension. 

-  
4.5. Outcome Measures 
- Primary outcome: Pain reduction, expressed as ΔVAS (VAS final – VAS initial). 
- Secondary outcomes: Improvements in flexibility and mobility tests (ΔLasegue, 

ΔFingertip-to-Floor, ΔSchober, ΔSlump), as well as motor function indicators. 
-  
4.6. Statistical Analysis 

For between-group comparisons, we used the Mann–Whitney U test applied to 
change scores (Δ = post–treatment minus baseline) for each outcome. In addition, we 
computed the Hodges–Lehmann estimator of the median difference in Δ between 
groups and its 95% confidence interval, providing a non-parametric measure of effect 
size that is directly compatible with the Mann–Whitney U framework. These effect 
sizes and their confidence intervals are reported alongside p-values for all primary 
outcomes. For within-group changes, effect size was expressed by the magnitude of 
the median Δ and its 95% confidence interval, calculated using the Hodges–Lehmann 
estimator for paired data. 
All data were analyzed using Python (pandas, SciPy) and cross-checked with SPSS 
v.29. 

- Continuous variables were assessed for normality using the Shapiro–Wilk Test. As 
most distributions deviated from normality, non-parametric tests were applied. 

- Results were expressed as medians with interquartile ranges (IQR). 
- Within-group comparisons (baseline vs. post-treatment) used the Wilcoxon signed-

rank test. 
- Between-group comparisons of change scores were performed using the Mann–

Whitney U Test. 
- Categorical data (e.g., motor deficit presence) were described as frequencies and 

percentages. 
- Significance was set at p < 0.05. 
- Missing data (≤5%) were handled by pairwise deletion. 

5. Conclusions 
This study provides comparative evidence on the effectiveness of two rehabilita-

tion strategies—Kinesiotherapy (K) and Proprioceptive–Deep Tendon Reflex (P-DTR) 
therapy—in patients with musculoskeletal impairments and chronic or subacute low 
back pain. 

Both therapeutic modalities led to significant clinical improvements in pain re-
duction and functional performance after six weeks of intervention. The VAS (pain in-
tensity) decreased substantially in both groups, with a median reduction of 4 points in 
the K group and 6 points in the P-DTR group (p < 0.001 for both). This finding indicates 
that both exercise-based and neuromodulation-based interventions effectively modu-
late pain perception. 

Regarding functional recovery, marked improvements were observed in the La-
segue Test, Schober index, and Fingertip-to-Floor Test, reflecting enhanced flexibility 
and lumbar mobility. The P-DTR group demonstrated superior progress in neural mo-
bility, as shown by a median Lasegue gain of +32° compared to +15° in the K group (p 
= 0.01). 
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The overall results suggest that P-DTR therapy provides additional benefits be-
yond those achieved with conventional kinesiotherapy, likely due to its action on pro-
prioceptive and reflex pathways, which may optimize neuromuscular control and sen-
sorimotor integration. These findings are consistent with emerging evidence support-
ing multimodal rehabilitation strategies combining biomechanical and neurofunc-
tional interventions [12,13]. 

Clinical Implications. From a clinical perspective, the integration of P-DTR into 
standard rehabilitation protocols could enhance pain relief and motor function in pa-
tients with persistent low back pain. The short duration of P-DTR sessions and the 
rapid observed effects suggest its potential role as a complementary tool rather than a 
replacement for traditional physiotherapy. 

Limitations. The relatively small sample size (n = 30) and the short follow-up pe-
riod (six weeks) limit the generalizability of these findings. The absence of randomiza-
tion and long-term follow-up precludes definitive conclusions regarding sustained ef-
fects or recurrence rates. 

Future Research. Further randomized controlled trials with larger cohorts are 
needed to confirm these results. Future studies should also incorporate neurophysio-
logical and imaging assessments to elucidate the mechanisms through which P-DTR 
exerts its therapeutic effects. Long-term evaluations will be essential to determine the 
durability of functional gains and pain reduction. 
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