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Abstract 

Surgeries were considered the only effective treatment method for patients suffering from chronic 
low back pain with lumbar radiculopathy for a while. However, in the contemporary world, it is 
not regarded as the primary treatment method until other conventional pharmacological and phys-
ical therapy interventions have not proven effective. Therefore, this study compares the outcomes 
in terms of pain relief and perceived level of mobility in patients with chronic low back pain with 
lumbar radiculopathy, regardless of whether the butler neural mobilization technique or manual 
therapy is used. This comparative cross-sectional study was conducted in Lahore, recruiting 100 
patients by rendering a purposive sampling technique undergoing any treatment method men-
tioned above. Observations were recorded pre- and postintervention with a follow-up of 7 days to 
assess the response to both techniques using a questionnaire. Face-to-face interviews were con-
ducted to assess pain levels using the Numeric Pain Rating Scale (NPRS) and Modified Oswestry 
Disability Questionnaire (MODQ). Descriptive statistics, chi-square test, Mann‒Whitney U test, in-
dependent t test, and the Wilcoxon signed-rank test were used to analyze the data. The medical 
characteristics of patients who had opted for manual therapy and butler neural mobilization were 
not different (p > 0.05), except for the quality of pain (p < 0.05). However, pre- and postintervention 
NPRS scores, pain intensity during the last 24 hours using NPRS scores, and MODQ scores were 
significantly different among the groups, indicating postintervention pain reduction for both 
groups comprising patients who had opted for manual therapy (p = 0.001) and butler neural mobi-
lization technique (p = 0.001). Moreover, patients who had opted for either technique had improved 
their disability levels compared with the preintervention disability levels (p = 0.001). The study con-
cluded that both techniques significantly reduce pain and disability levels, including butler neural 
mobilization and manual therapy, among patients suffering from chronic low back pain with lum-
bar radiculopathy. 
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1. Introduction 

Low back pain is mechanical pain arising from the ligaments, muscles, and joints 
involving facet joints, sacroiliac joints, or bones in and around the vertebral column. It 
is characterized by soreness and discomfort, and its symptoms are often associated with 
muscular tightness or stiffness, resulting in limited or no movement [1]. Numerous etiol-
ogies have been linked with low back pain; lumbar radiculopathy is one of them, with 
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pain radiating from the low back to the buttock and leg either unilaterally or bilaterally 
[2]. Lumbar disc herniation, intervertebral disc pathologies, tumors, degenerative spine 
changes, wear and tear, and osteophyte formation are the most common risk factors for 
lumbar radiculopathy; they may also have an impact on nerve root inflammation, result-
ing in low back pain [3]. 

Lower back pain is experienced by 60% to 80% of individuals at any point in their 
lifetime [4]. Lower back pain is one of the leading global causes of disabilities associated 
with increased healthcare costs and healthcare facility turnover rates [5, 6, 7]. This dis-
ease triggers an annual health expenditure of US$9.17 billion on direct medical expendi-
ture in Australia and up to US$105.4 billion in the United States [8, 9]. Most individuals 
with low back pain do not require surgical, pharmacological, or physical therapy inter-
vention, but 10 to 20% of individuals experience severe symptoms resulting in functional 
limitations in daily life activities and are at risk of poor recovery [10]. 

The diagnosis of lower back pain with radiculopathy is based on a detailed history, 
orthopedic physical assessment, and neurological examination, including manual mus-
cle testing, sensory examination, deep tendon reflexes, and motor examination [11]. Sur-
geries were considered the only effective treatment strategy for radiculopathy and its 
comorbidities [12]. However, in the contemporary world, with the advancement of med-
ical science, surgeries are not regarded as the primary treatment strategy until the other 
conventional pharmacological physical therapies have not proven effective from four to 
eight weeks of therapy [13]. 

Conventional therapies for acute lower back pain owing to lumbar radiculopathy 
include patient education, exercise, manual therapies, and nonsteroidal anti-inflamma-
tory drugs (NSAIDs) as first-line agents [14]. Manual therapy is a type of conservative care 
that involves applying several hands-on techniques, mobilization, and manipulation of 
the spine and extremities to examine, diagnose and treat various symptoms and diseases 
of the musculoskeletal system [15]. In manual therapy, Kaltenborn mobilization tech-
niques are effective in lower back pain [16]. 

Butler’s neural mobilization is one of the neurodynamic techniques used for the pain 
associated with nervous system disorders. Neurodynamic therapy (NM) is a therapeutic 
strategy that aims to re-establish equilibrium in and around the nervous system by mo-
bilizing the surrounding structures. It is evident from previous studies that the neurody-
namic approach alleviates central sensitization, decreases mechanical hypersensitivity 
to pain, revokes heightened immunological reactions, minimizes edema, and enhances 
fluid diffusion after nerve injury. The goal of neural tissue mobilization is to break the 
adhesions within neural structures and along the nerve’s route at the mechanical inter-
face down the periphery [17]. Few studies have explored the comparative response to 
manual therapy and butler neural mobilization. Therefore, this study compares the out-
comes in terms of pain relief and perceived level of mobility in patients with chronic low 
back pain with lumbar radiculopathy, regardless of whether the butler neural mobiliza-
tion technique or manual therapy is used. 

2. Material and methods 
2.1. Study design 

This is a comparative cross-sectional study. 

2.2. Ethics approval 

The study obtained ethical approval from the Ethics Review Committee, Hussain 
College of Health Sciences, Lahore (No. HCHS/2022/ERC/08). The data were collected for 
three months between May and July 2022. 
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2.3. Study setting 

This study was conducted in Lahore, the capital of Pakistan's most populated prov-
ince, Punjab. Many public and private hospitals in Lahore provide state-of-the-art ser-
vices to patients. We interviewed patients visiting public tertiary care hospitals, i.e., Ser-
vices Institute of Medical Sciences (SIMS) and Jinnah Hospital, Lahore, providing care to 
the outpatient, inpatient, and intensive care units, with round-the-clock diagnostic and 
emergency services. 

2.4. Participant recruitment 

The study included male and female patients aged between 18 and 60 years suffering 
from chronic low back pain and lumbar radiculopathy. However, patients with malig-
nancy, vertebral fracture, osteoporosis, spondylolisthesis, metabolic disease, infection, 
inflammation, psychological pain, cardiovascular diseases, neurological deficits, scolio-
sis, spinal deformities, and obesity were excluded from the study. 

2.5. Sampling technique and sample size 

This study employed purposive sampling, which was appropriate because the sam-
ple units were chosen based on personal judgment and convenience and met the inclu-
sion and exclusion criteria. Therefore, the probability of any particular patient being cho-
sen was unknown [18]. The study recruited patients with chronic low back pain and lum-
bar radiculopathy who were undergoing treatment. There were two treatment groups, 
with each group consisting of 50 patients, and one group received the butler neural mo-
bilization technique, while the other group received manual therapy. 

2.6. Study instrument development 

After some modifications, a structured questionnaire with a few open-ended ques-
tions was adopted from a previous study [1]. In addition, we used the validated scales of 
the Numeric Pain Rating Scale (NPRS) and Modified Oswestry Disability Questionnaire 
(MODQ) [1, 19]. 

2.7. Data collection 

One researcher and one physician reviewed the patient history, performed a physi-
cal examination, and evaluated appropriate radiological imaging to recruit patients for 
the study who met the inclusion and exclusion criteria. Before data collection, introduc-
tory leaflets were provided to patients in the local language, Urdu. These leaflets de-
scribed the benefits and risks of the research, the ethics approval, and provisions to 
maintain confidentiality. Face-to-face interviews with the patients lasted for 10-15 
minutes in local languages after obtaining written informed consent. Observations were 
recorded pre- and postintervention with a follow-up of 7 days to assess the response to 
manual therapy and butler neural mobilization techniques among patients. 

2.8. Study measures 

Our questionnaire comprised four sections: sociodemographic, patient history, and 
validated scales of the NPRS and MODQ. The sociodemographic and patient history sec-
tions consisted of 29 questions. The NPRS scale was used to evaluate the overall pain in-
tensity and status of pain for the last 24 hours among patients using a 0- to 10-point scale 
with a score of 0-3 for mild pain, 4-7 for moderate pain, and 8-10 for severe pain [1]. The 
MODQ scale comprises ten sections with six questions, each with a score range between 
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0 and 5 [19]. Pre- and postintervention observations were recorded by applying manual 
therapy, the butler neural mobilization technique, and heat fermentation as a baseline 
therapy. Finally, the NPRS and MODQ scales were reused postintervention to assess pain 
status. 

2.9. Statistical analysis 

The descriptive statistics were calculated using frequencies, percentages, and 
measures of central tendencies. In addition, the Chi-square test, Mann‒Whitney U test, 
independent t test, and Wilcoxon signed-rank test were used to achieve the study's objec-
tives using Statistical Package for Social Sciences (SPSS) [version 26.00 (IBM Corp., Ar-
monk, NY, USA)]. 

3. Results 

Table 1 shows that most patients undergoing manual therapy (76%) and butler neu-
ral mobilization (82%) were females compared to their male counterparts (24% and 18%, 
respectively). Table 2 shows that patients who opted for manual therapy and butler neu-
ral mobilization had an average age of 41.58 ± 11.05 and 44.86 ± 14.12 years and education 
of 11.94 ± 3.29 and 11.76 ± 2.89 years, respectively. There were no significant differences 
in demographic indicators, including age, education, marital status, geographical loca-
tion, patient occupation, and other relevant indicators, such as workload of routine work 
and patient's age after pain initiation, between the two treatment groups. 

Table 1. Patients’ sociodemographics by type of intervention applied (n = 100) 

Demographics 
Manual Therapy 

n = 50 
Butler Neural Mobilization 

n = 50 p value * 
N % N % 

Gender 
Male 12 24.00 9 18.00 

0.461 
Female 38 76.00 41 82.00 

Geographical location 
Urban 18 36.00 15 30.00 

0.523 
Rural 32 64.00 35 70.00 

Patients’ occupation 

Self-employed 12 24.00 11 22.00 

0.558 
Employed 8 16.00 7 14.00 
Housewife 29 58.00 28 56.00 

Unemployed 1 2.00 4 8.00 

Marital status 

Married 39 78.00 35 70.00 

0.808 
Unmarried 8 16.00 10 20.00 

Separated/Divorced 2 4.00 3 6.00 
Widowed 1 2.00 2 4.00 

* Variables were compared using the chi-square test. 

Table 2. Patients’ demographic and medical indicators by type of intervention applied (n = 100) 

Demographic and Medical Indicators 
Manual Therapy 

n = 50 
Butler Neural Mobilization 

n = 50 p value *, ** 
Mean SD Mean SD 

Age (in years) 41.58 11.05 44.86 14.12 0.350 
Education (in years) 11.94 3.29 11.76 2.89 0.659 

Duration of regular work per day (in hours) 6.68 2.17 6.50 1.90 0.814 
Patient's age after pain initiation (in years) 36.94 12.20 40.96 15.00 0.076 

* Age, education, and duration of regular work per day were compared using the Mann‒Whitney U test. ** The 
patient’s age after pain initiation was compared using an independent t test. 
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Table 3 depicts the various medical characteristics of the patients who underwent 
either manual therapy or butler neural mobilization for low back pain. The two treatment 
groups had no significant differences in most medical characteristics (p > 0.05). However, 
there was a significant difference in the quality of pain reported by the patients (p = 
0.019), with a higher proportion of patients in the manual therapy group (56%) and butler 
neural mobilization group (78%) experiencing consistent pain compared to those who 
reported intermittent pain. 

Table 3. Patients’ medical characteristics by type of intervention applied (n = 100) 

Medical Characteristics 
Degree of 
Freedom 

Manual Therapy 
n = 50 

Butler Neural  
Mobilization 

n = 50 
p value * 

N % N % 

Duration of low back pain 
Less than 7 weeks 

2 
7 14.00 10 20.0 

0.715 
 

7 – 12 weeks 10 20.00 10 20.0 
More than 12 weeks 33 66.00 30 60.0 

Pain association 
Lifting 

2 
3 6.00 5 10.0 

0.608 
 

Standing for a while 26 52.00 28 56.0 
Repetitive bending 21 42.00 17 34.0 

Morning stiffness 
Yes 

1 
41 82.00 43 86.0 

0.585 
No 9 18.00 7 14.0 

Quality of pain 
Intermittent 

1 
22 44.00 11 22.0 

0.019 ** 
Consistent 28 56.00 39 78.0 

Pain description 
Aching 

2 
21 42.00 27 54.0 

0.240 
 

Burning 8 16.00 10 20.0 
Cramping 21 42.00 13 26.0 

Severity of pain 
Mild 

2 
2 4.00 2 4.0 

0.261 Moderate 30 60.00 22 44.0 
Severe 18 36.00 26 52.0 

Ways to reduce pain 
Rest 

2 
7 14.00 16 32.0 

0.057 Medication 28 56.00 26 52.0 
Changing position 15 30.00 8 16.0 

Reasons for worsening pain 

Sitting 

3 

9 18.00 6 12.0 

0.292 
Walking 3 6.00 9 18.0 

Lying 2 4.00 2 4.0 
Standing 36 72.00 33 66.0 

Back pain causes difficulty in 
performing regular activities 

Yes 
1 

45 90.00 44 88.0 
0.749 

No 5 10.00 6 12.0 

Overall lifestyle 
Active 

1 
38 76.00 41 82.0 

0.461 
Sedentary 12 24.00 9 18.0 

* Variables are compared using the Chi-square test. ** Significant value (p < 0.05). 

Table 4 shows that pre- and postintervention NPRS scores, pain intensity during the 
last 24 hours using NPRS scores, and MODQ scores were highly statistically significant, 
indicating postintervention pain reduction for both groups comprising patients who had 
opted for manual therapy (p = 0.001) and butler neural mobilization technique (p = 0.001). 

Table 5 depicts that patients who had opted for the manual therapy technique had 
improved their disability levels when compared with the preintervention disability lev-
els, which was statistically significant (p = 0.001). Moreover, patients who had opted for 
the butler neural mobilization technique also improved their disability levels when com-
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pared with the preintervention disability levels, which was statistically significant (p = 
0.001). 

Table 4. Comparison of pain scores among patients (n = 100) 

Study Variables 
Manual Therapy 

n = 50 
Butler Neural Mobilization 

n = 50 
Median IQR p value * Median IQR p value * 

NPRS Score 
Preintervention pain intensity 7.00 2.25 

0.001 ** 
8.00 3.00 

0.001 ** 
Postintervention pain intensity 4.00 1.00 4.00 4.00 

Preintervention pain intensity during 24 hours 7.00 2.00 
0.001 ** 

8.00 2.25 
0.001 ** 

Postintervention pain intensity during 24 hours 4.00 1.00 4.00 4.00 
  MODQ Score     

Preintervention pain intensity 22.00 13.00 
0.001 ** 

22.50 11.00 
0.001 ** 

Postintervention pain intensity 10.00 8.00 11.50 7.25 
* Variables are compared using the Wilcoxon signed-rank test. ** Significant value (p < 0.05). 

Table 5. Pre- and postintervention perceived levels of disability among patients using MODQ scores 
(n = 100) 

Demographics 
Degree of 
Freedom 

Preintervention 
n = 50 

Postintervention 
n = 50 p value * 

N % N % 
Manual Therapy 

No disability 

4 

1 2.00 6 12.00 

0.001 ** 
Mild disability 7 14.00 31 62.00 

Moderate disability 22 44.00 12 24.00 
Severe disability 14 28.00 1 2.00 

Completely disabled 6 12.00 6 12.00 
Butler Neural Mobilization Technique 

No disability 

4 

1 2.00 6 12.00 

0.001 ** 
Mild disability 4 8.00 28 56.00 

Moderate disability 23 46.00 15 30.00 
Severe disability 19 38.00 1 2.00 

Completely disabled 3 6.00 0 0.00 
* The variables were compared using the chi-square test. ** Significant value (p < 0.05). 

4. Discussion 

Our study results showed that most patients undergoing manual therapy and butler 
neural mobilization were females compared to their male counterparts. There was no 
statistically significant difference between the medical characteristics of patients who 
had opted for manual therapy and the butler neural mobilization technique except for 
the quality of pain. Most patients reported more consistent pain than intermittent pain. 
Pre- and postintervention NPRS scores, pain intensity during the last 24 hours using NPRS 
scores, and MODQ scores were highly statistically significant, indicating postinterven-
tion pain reduction for both groups comprising patients who had opted for manual ther-
apy and butler neural mobilization technique. Moreover, patients who had opted for the 
manual therapy technique and butler neural mobilization technique had improved their 
disability levels compared with the preintervention disability levels, which was statisti-
cally significant. 

Our study's results are consistent with various studies reported by a systematic re-
view that was carried out to determine the role of physical therapy in lower back pain 
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management that compared two treatment techniques [20]. Although different therapies 
are available for managing such pain, manual therapy was more effective in most pa-
tients than other treatment techniques. Moreover, another study supported our study re-
sults, which were conducted to determine the effectiveness of manual therapy in improv-
ing low back pain, comparing Mulligan spinal mobilization with leg movement and 
Shacklock neural tissue mobilization, and reported equal effectiveness of the treatment 
[19]. Furthermore, the randomized controlled trial results align with our results that com-
pared the combined effects of two manual therapy techniques, spinal mobilization with 
leg movement and progressive inhibition of neuromuscular structures, and by applying 
these techniques individually in the management of lumbar radiculopathy. Combined 
techniques showed significantly improved outcomes among recruited patients [21]. 

The study's results are consistent with another study performed to compare the ef-
fectiveness of the different treatments for lower back pain and reported that manual 
therapy and other treatments were equally efficacious [22]. However, the treatment's ef-
fectiveness may vary based on the duration for which the techniques are applied. A study 
comparing time-based treatment techniques reported better outcomes for manual ther-
apy than for the McKenzie technique after three months. However, after six months, 
more improvement was observed among patients with the McKenzie technique. At 12 
months, both treatment techniques were effective, but no significant difference in pain 
reduction was observed by any specific treatment [23]. Another study compared two ther-
apies, including spinal mobilization with leg movement (SMWLM) and progressive inhi-
bition of neuromuscular structures (PINS), for their effectiveness in leg and lower back 
pain. The study highlighted that both techniques effectively reduced leg, lower back, and 
sciatica pain (p = 0.001). However, when compared alone, SMWLM was more effective in 
pain reduction than PINS (p < 0.005) [24]. 

Neural mobilization is also a therapeutic strategy to re-establish equilibrium in and 
around the nervous system by mobilizing the surrounding structures. Human studies 
have shown that the neural mobilization approach alleviates central sensitization in in-
traneural structures and decreases mechanical hypersensitivity to pain [25]. A Brazilian 
study evaluated the effect of neural mobilization techniques on chronic lower back pain 
and analyzed changes in pain. The results of the study highlighted a 70% change in the 
intensity of the pain (p < 0.001), a 25.5% improvement in lumber mobility (p < 0.04), and 
an improvement in the hip joint angles (p < 0.04) [21]. However, the severity of nerve 
injury and how precisely a healthcare practitioner applies the therapy determine the ef-
fectiveness of neural mobilization [26, 27]. These discrepancies may also reflect various 
medical experts' viewpoints on the use and effectiveness of the treatment [28]. In some 
instances, health professionals often prefer patients’ demand for lower back pain treat-
ment, compromising the implementation of the guidelines [29]. Furthermore, the skills 
of the healthcare professional in performing the treatment are of pivotal importance. 
The literature shows that a lack of skill results in compromised implementation and fail-
ure to achieve the desired outcome [30]. 

The study results are inconsistent with a systematic review performed from the Eng-
lish database and included studies for nonspecific lower back pain to determine the ef-
fectiveness of the physical therapy treatment [31]. The McKenzie approach was found to 
be ineffective in easing lower back pain. However, massage therapy was slightly useful 
for the main reduction among patients with lower back pain. Another study compared 
the effectiveness of Dowling's and Mulligan's manual therapy techniques in reducing 
lower back pain caused by lumbar disc herniation with radiculopathy. The study’s results 
highlighted no significant difference between the two techniques for pain caused by 
lower disc herniation with radiculopathy [32]. 
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This study compared two treatment techniques for patients with chronic low back 
pain and lumbar radiculopathy receiving care at healthcare facilities. The study had no 
dropouts and successfully followed up with all recruited patients. Additionally, the find-
ings of this study contribute to the limited body of literature on this topic, particularly in 
the local context. However, this study has several limitations. First, it focused solely on 
the patient's perspective regarding pain relief and did not assess the healthcare profes-
sionals' perspective. The study did not consider other potential treatment modalities or 
assess knee pain associated with lumbar radiculopathy. Therefore, we recommend that 
future research explore other treatment modalities to determine the reasons and ad-
vantages of adopting them for pain relief and to assess their effectiveness in treating dif-
ferent types of patients. These investigations will be critical for identifying this patient 
population's most effective treatment options. 

5. Conclusions 

Our study concluded that both techniques significantly decrease pain and reduce 
disability levels, including butler neural mobilization and manual therapy, among pa-
tients suffering from chronic low back pain with lumbar radiculopathy. 
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