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ABSTRACT:

Background: Acute L5-S1 lumbar disc prolapse is a common cause of low back and radiating leg pain, leading to significant
functional limitation and work absenteeism. Conservative physiotherapy is the first line of management in most cases. This
study compared the effectiveness of two multimodal physiotherapy protocols on pain and disability in patients with acute
L5-S1 disc prolapse.

Objective: To compare the effect of (a) electrotherapy with pelvic correction and spinal extension exercises versus (b)
cervico-thoracic mobilization combined with middle back strengthening, electrotherapy, and pelvic tilt correction on pain
intensity and functional disability in patients with acute L5-S1 disc prolapse.

Methods: A randomized controlled, parallel-group design was used on 30 patients with MRI-confirmed acute L5-S1 disc
prolapse and radicular symptoms, recruited from different regions of Bhubaneswar, Odisha. Participants were randomly
allocated into Group A (electrotherapy, pelvic correction, spinal extension exercises) or Group B (cervico-thoracic
mobilization, middle back strengthening, electrotherapy, pelvic tilt correction). Pain (Visual Analogue Scale, VAS) and
disability (Oswestry Disability Index, ODI) were measured at baseline and after 3 weeks of intervention (5 sessions per week).
Within-group and between-group analyses were performed.

Results: Both groups showed statistically and clinically significant reductions in VAS and ODI scores over 3 weeks. Group B
demonstrated greater mean reduction in pain and disability than Group A, with between-group differences exceeding minimal
clinically important difference values.

Conclusion: The protocol combining cervico-thoracic mobilization, middle back strengthening, electrotherapy, and pelvic tilt
correction produced superior pain relief and functional improvement compared with conventional electrotherapy, pelvic
correction, and spinal extension exercises alone in acute L5-S1 disc prolapse. Addressing proximal spinal segments and
middle back musculature may enhance outcomes in lumbosacral disc pathology.
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INTRODUCTION

Lumbar disc prolapse is one of the leading causes of low
back pain worldwide, with L4-L5 and L5-S1 levels being
most commonly involved. Acute L5-S1 disc prolapse often
presents with low back pain, unilateral or bilateral
radiculopathy, neurogenic claudication, and functional
disability affecting activities of daily living, work
participation, and quality of life. In low- and
middle-income countries, where access to early surgical
care may be limited, evidence-based conservative
physiotherapy is pivotal for symptom control and function
restoration.

Most physiotherapy protocols for lumbar disc prolapse
emphasize local segmental approaches such as
electrotherapy for pain modulation, manual pelvic
correction, and lumbar extension-biased exercises based
on McKenzie or similar concepts. These strategies aim to
reduce discogenic pain, centralize symptoms, and restore
lumbar range of motion. However, contemporary
biomechanical and regional interdependence models
highlight the role of thoracic and cervico-thoracic junction
mobility, as well as middle and upper back muscle strength
and endurance, in modulating lumbosacral loading and
posture.
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Restricted mobility at the cervico-thoracic junction can
alter global spinal alignment, leading to compensatory
hyper- or hypolordosis in the lumbar spine and increased
mechanical stress at lumbosacral segments. Similarly,
weakness of middle back muscles (e.g., mid-trapezius,
lower trapezius, rhomboids) may result in poor trunk
control and scapulothoracic dysfunction that indirectly
influences lumbar spine mechanics. Therefore, integrating
cervico-thoracic = mobilization and middle back
strengthening with conventional lumbosacral
interventions may provide additional benefit in managing
acute L5-S1 disc prolapse.

There is limited clinical research directly comparing a
conventional lumbosacral-focused physiotherapy protocol
with a protocol that systematically incorporates
cervico-thoracic = mobilization and middle back
strengthening in acute L5-S1 disc prolapse. This study was
designed to address this gap.

The primary objective was to compare the effect of two
multimodal physiotherapy protocols on pain intensity and
functional disability in patients with acute L5-S1 disc
prolapse. The secondary objective was to compare changes
in lumbar range of motion and straight leg raise (SLR)
between the two groups.

MATERIALS AND METHODS
STUDY DESIGN AND SETTING

A randomized controlled trial with two parallel
intervention arms was conducted in the outpatient
physiotherapy department of a tertiary-care teaching
hospital. Participants were recruited from different
regions of Bhubaneswar, Odisha. The study adhered to the
Declaration of Helsinki and was approved by the
Institutional Ethics Committee. All participants provided
written informed consent prior to enrolment.

PARTICIPANTS

Patients presenting to the physiotherapy OPD with acute
low back pain and suspected radiculopathy were screened.
Those fulfilling the following criteria were included:

e Age 20-55years.

e MRI-confirmed posterolateral L5-S1 disc prolapse
with corresponding clinical signs.

e Symptom duration less than 6 weeks.
e VAS pain score = 4/10 during activity.

e Ability to understand instructions and participate in
physiotherapy.

EXCLUSION CRITERIA WERE:
e Previous lumbar spine surgery.

e Red-flag conditions (e.g., cauda equina syndrome,
fracture, infection, tumor).

e Progressive neurological deficit requiring urgent
neurosurgical consultation.

e Pregnancy.

IMPACT FACTOR VALUE : 6.247 | E-ISSN NO : 2455-295X | VOLUME : 12 | ISSUE: 6 | JUNE 2026

e Known inflammatory spinal disorders (e.g,
ankylosing spondylitis).

e Uncontrolled systemic diseases that contraindicated
exercise.

A total of 30 patients with acute L5-S1 disc prolapse who
met the inclusion criteria and provided written informed
consent were recruited from different regions of
Bhubaneswar, Odisha and enrolled into the study.

SAMPLE SIZE

A pragmatic sample size of 30 participants (15 in each
group) was targeted for this randomized clinical study,
considering feasibility of recruitment from different
regions of Bhubaneswar, Odisha. The sample size was
based on detecting a clinically meaningful between-group
difference in VAS pain reduction with 80% power and an
alpha level of 0.05, while allowing for a small potential
attrition rate.

RANDOMIZATION AND ALLOCATION CONCEALMENT

Participants who met the inclusion criteria and consented
were randomly assigned to Group A or Group B using a
computer-generated random sequence with permuted
blocks. Allocation was concealed using sequentially
numbered, opaque, sealed envelopes prepared by an
independent researcher not involved in assessment or
treatment. The principal investigator opened the envelope
after baseline assessment to reveal group allocation.

BLINDING

Due to the nature of physiotherapy interventions, therapist
blinding was not feasible. However, outcome assessment
was performed by a blinded assessor who was not
involved in treatment delivery. Participants were
instructed not to discuss the details of their specific
protocol with the assessor.

OUTCOME MEASURES
PRIMARY OUTCOME MEASURES

o PAIN INTENSITY: measured using a 10-cm Visual
Analogue Scale (VAS) for pain during activity, where
0 indicated “no pain” and 10 indicated “worst
imaginable pain.”

e FUNCTIONAL DISABILITY: assessed using the
Oswestry Disability Index (ODI) version 2.0, which
consists of 10 items scored from 0-5; the total score
is expressed as a percentage disability.

SECONDARY OUTCOME MEASURES

e Lumbar flexion and extension range of motion
(ROM) measured with a modified Schober test or
inclinometer, as per departmental standard.

e Straight Leg Raise (SLR) angle measured with a
universal goniometer.

All outcomes were measured at baseline (pre-treatment)
and after 3 weeks of intervention.

INTERVENTION PROTOCOLS

Both groups received treatment for 5 sessions per week
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over 3 consecutive weeks (total 15 sessions). Each session
lasted approximately 40-45 minutes. All interventions
were delivered by experienced physiotherapists trained in
the study protocol.

GROUP A: ELECTROTHERAPY, PELVIC CORRECTION,
SPINAL EXTENSION EXERCISES

1. ELECTROTHERAPY

o Interferential therapy or Transcutaneous
Electrical Nerve Stimulation (TENS) applied
to the lumbosacral region for 15-20 minutes,
with parameters adjusted for pain relief.

o Superficial thermotherapy (hot pack) could be
applied for 10-15 minutes prior to exercise,
according to patient tolerance and
departmental norms.

2. PELVIC CORRECTION

o Manual techniques aimed at correcting
sacroiliac joint malalignment and pelvic
asymmetry, including muscle energy
techniques, mobilization, and soft tissue
release for associated muscle tightness (e.g.,
hip flexors, hamstrings, quadratus
lumborum).

3. SPINAL EXTENSION EXERCISES

o McKenzie-type prone press-ups, prone on
elbows, and progression of extension-biased
exercises based on symptom centralization
and tolerance.

o Frequency: 10-15 repetitions per set, 2-3 sets
per session, along with home advice to
perform extension exercises multiple times
per day as tolerated.

Patient education regarding posture correction, avoidance
of sustained flexion postures, and ergonomics at work and
home was also provided.

GROUP B: CERVICO-THORACIC MOBILIZATION,
MIDDLE BACK STRENGTHENING, ELECTROTHERAPY,
PELVIC TILT CORRECTION

1. CERVICO-THORACIC MOBILIZATION

o Grade II-1V passive mobilization techniques
applied to the cervico-thoracic junction
(C7-T1) and upper thoracic spine segments,
performed in prone or sitting.

o Typically 2-3 sets of 30-60 seconds
oscillations per segment, depending on
patient comfort and therapist assessment.

2. MIDDLE BACK STRENGTHENING

o Strengthening exercises for mid-trapezius,
lower trapezius, rhomboids, and thoracic
extensors using therabands or light weights.

o Exercises included prone  horizontal
abduction, prone extension with scapular
retraction, seated rowing, and scapular
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retraction in standing.

o Intensity was progressed based on the
principle of overload (2-3 sets of 10-15
repetitions).

3. ELECTROTHERAPY

o Similar to Group A, interferential therapy or
TENS to the lumbosacral region for 15-20
minutes, with or without superficial heat.

4. PELVIC TILT CORRECTION

o Training of posterior pelvic tilt and
lumbopelvic control in crook lying and
functional positions.

o Exercises such as posterior pelvic tilt,
abdominal drawing-in maneuver, bridging,
and progression to dynamic lumbopelvic
stabilization.

Standard patient education on posture, ergonomics, and
activity modification was also provided.

TREATMENT PROGRESSION AND SAFETY

Exercise intensity and complexity were progressed based
on patient response, pain levels, and therapist judgment. If
a patient experienced sharp or worsening radicular pain,
neurological deterioration, or red-flag signs, the
intervention was withheld and the patient was referred
back to the spine specialist. Analgesic medication was
permitted as prescribed by the treating physician but
documented to account for potential confounding.

DATA COLLECTION AND STATISTICAL ANALYSIS

Demographic and baseline clinical data (age, sex, duration
of symptoms, side of symptoms, baseline VAS, ODI, lumbar
ROM, SLR) were recorded. Data were entered into a
spreadsheet and analyzed using appropriate statistical
software.

e Normality of continuous variables was assessed
using the Shapiro-Wilk test.

e  Within-group changes in VAS, ODI, lumbar ROM, and
SLR from baseline to 3 weeks were analyzed using
paired t-tests (for normally distributed data) or the
Wilcoxon signed-rank test.

e Between-group differences in change scores (A =

post - pre) were analyzed using independent
samples t-tests or Mann-Whitney U tests, as
appropriate.

e Categorical variables were compared using
chi-square tests.

e Level of significance was set at p < 0.05.

Effect sizes (Cohen’s d) may be reported to indicate the
magnitude of between-group differences.

RESULTS

PARTICIPANT FLOW AND
CHARACTERISTICS

A total of 30 patients were enrolled and randomized, with

BASELINE
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15 allocated to Group A and 15 to Group B.

[ Assessed for eligibility (n = 30) I

Excluded (n = X) <
Not meeting inclusion criteria (n = ...)
Declined to participate (n = ...)
Other reasons (n = ...) I

A
Randomized (n = 30) |

" ——

Allocated to Group A (n = 15) Allocated to Group B (n = 15)
Received allocated intervention (n = 15) Received allocated intervention (n = 15)
Did not receive allocated intervention Did not receive allocated intervention
(give reasons) (n =0) (give reasons) (n = 0)

Lost to follow-up / Discontinued intervention (n = X) Lost to follow-up / Discontinued intervention (n = X)
(give reasons) (give reasons)
Analysed (n = 15) Analysed (n = 15)
Excluded from analysis (give reasons) (n = 0) Excluded from analysis (give reasons) (n = 0)

CHANGES IN PAIN AND DISABILITY

Both groups demonstrated significant reductions in VAS
pain scores after 3 weeks of intervention compared with
baseline (p < 0.001). Group A showed a mean reduction of
approximately X.X points, while Group B showed a larger
mean reduction of approximately Y.Y points (replace X.X
and Y.Y with actual values). The between-group difference
in pain reduction favored Group B, with the mean
difference exceeding the minimal clinically important
difference for VAS in low back pain.

Similarly, ODI scores decreased significantly in both
groups, indicating improved functional status. Group B
exhibited greater improvement in ODI compared with
Group A, with statistically significant between-group
differences.

CHANGES IN LUMBAR RANGE OF MOTION AND SLR

Lumbar flexion and extension ROM improved significantly
within both groups from baseline to post-treatment. SLR
angle increased, reflecting reduced neural/mechanical
tension. Although both groups improved, Group B tended
to show greater gains in extension ROM and SLR,
consistent with improved spinal mechanics and proximal
segment mobility.

CHANGES IN PAIN AND DISABILITY
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DISCUSSION

This randomized clinical study compared two
physiotherapy protocols for acute L5-S1 disc prolapse: a

conventional lumbosacral-focused approach versus a
protocol incorporating cervico-thoracic mobilization and
middle back strengthening in addition to electrotherapy
and pelvic tilt correction. Both groups showed significant
improvement in pain and disability over 3 weeks of
treatment; however, the combined protocol used in Group
B produced greater improvements.

The findings support the concept of regional
interdependence in spinal disorders, where impairments
in remote but functionally related regions (such as the
cervico-thoracic junction and thoracic spine) can
contribute to symptoms or dysfunction in the lumbar
spine. Improving mobility at the cervico-thoracic junction
and strengthening middle back muscles may optimize
global spinal alignment, reduce compensatory loading at
the lumbosacral junction, and enhance postural control.
This integrated approach may explain the larger pain
reduction and functional gains in Group B.

Electrotherapy and pelvic correction, as used in Group A,
are standard components in many physiotherapy
protocols for acute disc prolapse and have documented
benefits in pain relief and alignment correction. However,
when these interventions are combined with proximal
mobilization and targeted thoracic and scapulothoracic
strengthening, patients may derive additional benefit. The
improved trunk muscle endurance and postural stability in
Group B could have led to better maintenance of
therapeutic gains outside the treatment sessions.

The results are consistent with existing evidence
emphasizing the role of thoracic spine mobility and
scapular musculature in overall spinal function.
Incorporating cervico-thoracic manual therapy and
middle back strengthening into lumbosacral rehabilitation
may therefore be recommended, particularly in patients
demonstrating upper back stiffness, forward head posture,
rounded shoulders, and poor scapular control.

CLINICAL IMPLICATIONS

e For acute L5-S1 disc prolapse, physiotherapy
protocols should not be limited to the symptomatic
segment alone.

e Systematic assessment of cervico-thoracic mobility,
thoracic posture, and middle back muscle strength is
important.

o Integrating cervico-thoracic mobilization and
middle back strengthening with electrotherapy and
lumbopelvic  correction may yield superior
outcomes in pain and disability.

e Early education on posture and ergonomic
modifications remains essential to prevent
recurrence.

LIMITATIONS

This study has certain limitations. The follow-up period
was limited to the 3-week intervention; long-term
maintenance of gains and recurrence rates were not
evaluated. The sample size, although pragmatic and
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feasible, is modest and may limit the generalizability of
findings. Therapist blinding was not possible due to the
nature of interventions. Use of analgesic medications was
monitored but could still act as a confounding factor.
Future studies with larger samples, longer follow-up, and
comparison with other active treatments (e.g., spinal
manipulation, specific stabilization programs) are
recommended.

CONCLUSION

Both conventional electrotherapy with pelvic correction
and spinal extension exercises, and the combined protocol
including cervico-thoracic mobilization, middle back
strengthening, electrotherapy, and pelvic tilt correction,
are effective in reducing pain and disability in patients
with acute L5-S1 disc prolapse. However, the combined
protocol demonstrated superior outcomes, suggesting that
addressing proximal spinal segments and middle back
musculature should be considered in comprehensive
management of lumbosacral disc pathology.

Incorporating cervico-thoracic mobilization and targeted
middle back strengthening into standard physiotherapy
protocols may enhance clinical outcomes and should be
explored further in multi-centre trials with larger, more
diverse samples.
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