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ABSTRACT

Background: Lumbar disc prolapse is a common cause of low back pain and radiculopathy, significantly
affecting the quality of life and functional capacity of patients. Although both conservative and surgical
treatment modalities are widely practiced, the optimal management strategy remains a subject of debate.

Aim: To compare the clinical and functional outcomes of laminotomy discectomy and conservative management
in patients with lumbar disc prolapse.

Materials and Methods: This prospective comparative study included 50 patients with lumbar disc prolapse,
of whom 25 underwent laminotomy discectomy and 25 received conservative treatment. Patients were evaluated
using the Japanese Orthopaedic Association (JOA) scoring system at baseline and during follow-up at 3, 6, and
9 months. Demographic characteristics, radiological findings, neurological recovery, surgical complications,
and treatment outcomes were assessed and compared between the two groups.

Results: The majority of patients were males (64%) and belonged to the 31-40 years age group. The L4-L5
level was the most commonly affected site (56%), and disc protrusion was the predominant type of prolapse.
Surgical management demonstrated significantly superior functional outcomes at all follow-up periods
compared with conservative treatment (p < 0.05). Complete neurological recovery was observed in 96% of
surgically treated patients and 92% of conservatively treated patients. The surgical complication rate was low,
with only one case (4%) of dural tear and no cases of wound infection or nerve root injury.

Conclusion: Laminotomy discectomy provides faster symptomatic relief, superior functional recovery, and
excellent neurological outcomes with minimal complications when compared with conservative management in
appropriately selected patients. Conservative treatment remains an effective option in selected cases; however,
surgical intervention offers better overall outcomes, particularly in patients with significant symptoms and
neurological deficits.
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INTRODUCTION

Lumbar degenerative conditions, such as lumbar
disc herniation, lumbar spinal narrowing, and
degenerative spondylolisthesis, are among the
predominant sources of lower back pain and
impairment globally. Approximately 80% of
people encounter low back pain at some stage in
their lives, rendering it a critical public health issue
and a considerable socioeconomic challenge.
Lumbar disc disorders constitute over 90% of

IJDDT Volume 16 Issue 73s 2026

physiological origins of low back pain and
radiculopathy, frequently impacting the working-
age demographic and significantly diminishing
quality of life. Degenerative lumbar
spondylolisthesis often occurs alongside multilevel
spinal stenosis, complicating both clinical
manifestations and therapeutic approaches.[1,2]

The surgical treatment of lumbar degenerative
disorders  primarily  focuses on  neural
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decompression, with or without the incorporation
of spinal fusion. Traditional laminectomy has
consistently been viewed as a proficient surgical
method for sufficient decompression of neural
elements. Nonetheless, significant excision of
posterior osseous and ligamentous components
may jeopardize spinal stability and increase the
likelihood of postoperative sequelae, such as
iatrogenic instability, muscle atrophy, and
advancement of degenerative alterations. These
issues are especially pertinent in individuals with
prior instability, like degenerative
spondylolisthesis, when decompression alone could
worsen spinal instability and require further
stabilization interventions. [3-5]

Progress in minimally invasive spinal surgery has
resulted in the creation of tissue-sparing methods
designed to ensure sufficient neural decompression
while conserving spinal integrity. Microscopic
laminotomy and unilateral laminotomy for bilateral
decompression have surfaced as viable substitutes
for traditional laminectomy. These techniques
maintain critical anatomical components, such as
the facet joints, opposite lamina, and ligamentous
apparatus, therefore diminishing surgical morbidity
and possibly lessening postoperative instability.
Numerous investigations  have  indicated
advantageous clinical results and reduced
complication rates associated with laminotomy
methods in contrast to traditional
laminectomy.[6,7]

Unilateral laminotomy has the further benefit of
maintaining contralateral supportive structures
during the primary surgical intervention, perhaps
enhancing the biomechanical stability of the spinal
segment. Despite short-term research showing
promising clinical outcomes, conclusive proof of its
advantages compared to bilateral laminotomy or
conventional  laminectomy in  preserving
postoperative  spinal  stability, especially in
individuals with lumbar spondylolisthesis, is still
scarce.[8]

The administration of lumbar disc herniation
remains a topic of significant contention. Both
conservative and surgical treatment approaches
have shown effectiveness in suitably chosen
patients. Conservative management continues to be
the primary treatment approach in numerous
instances and encompasses analgesics,
physiotherapy, lifestyle alterations, and
rehabilitation.  Patients  exhibiting  enduring
neurological symptoms, considerable functional
limitations, or unsuccessful conservative treatments
may derive considerable advantages from surgical
procedures. Advancements in microsurgical
discectomy methods and enhanced surgical tools
have rendered lumbar discectomy a secure and
remarkably  effective  operation,  yielding
outstanding  clinical results and minimal
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mortality.[9]

As minimally invasive spinal surgery continues to
progress, there is growing curiosity over the long-
term results of laminotomy discectomy in contrast
to conservative treatment. [10] Assessing
functional recovery, alleviation of pain, spinal
stability, and incidence of complications is crucial
for determining the most effective treatment
approaches  for individuals with  lumbar
degenerative conditions.
MATERIALS AND METHODS
The present study was a prospective comparative
study conducted in the Department of Orthopaedics
in our study institution between January 2025 and
February 2026. A total of 100 patients presenting
with low back pain were evaluated during the study
period, of whom 50 patients diagnosed with lumbar
intervertebral disc prolapse fulfilling the eligibility
criteria were included in the study. The patients
belonged to the age group of 2070 years and had
clinical symptoms, physical signs, and radiological
evidence suggestive of lumbar disc prolapse. The
primary objective was to compare the clinical
outcomes of conservative management and
laminotomy discectomy in patients with lumbar
disc prolapse.
Study Design

e Prospective comparative study.
Study Setting

e Department of Orthopaedics, tertiary care

teaching hospital.
Study Duration
January 2025 and February 2026
Sample Size

e 50 npatients diagnosed with lumbar
intervertebral disc prolapse were included
in the study.

e 25 patients underwent conservative
management, and 25 patients underwent
laminotomy discectomy.

Inclusion Criteria
Patients satisfying all the following criteria were
included in the study:

e Age between 20 and 70 years.

e (linically diagnosed lumbar intervertebral
disc prolapse.

e Positive clinical symptoms and signs of
lumbar disc prolapse.

e Radiological confirmation of disc
prolapse by Magnetic Resonance Imaging
(MRI).

Exclusion Criteria

The following patients were excluded from the
study:

Structural scoliosis.

Spondylolisthesis.

Congenital spinal anomalies.
Developmental dysplasia.

Spinal infections.

e (Cauda equina syndrome.
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e Failed back syndrome.

e  Multiple-level lumbar disc herniations.

e Tumours of the lumbar spine.

Data Collection

All eligible patients underwent detailed clinical
history taking and comprehensive physical
examination.  Radiological  evaluation was
performed using Magnetic Resonance Imaging
(MRI) to confirm the diagnosis and determine the
level and type of lumbar disc prolapse. Patients
were subsequently allocated to either conservative
management or surgical management based on
their clinical presentation, severity of symptoms,
age, affordability, and willingness to undergo
surgery. Written informed consent was obtained
from all patients prior to treatment.

Conservative Management Protocol

Patients managed conservatively were advised
complete bed rest along with pelvic traction using
weights ranging from 8 to 10 kg for a minimum
duration of two weeks. Gradual mobilization was
initiated thereafter based on symptomatic
improvement and absence of paraspinal muscle
spasm.

Medical management included:

e Non-steroidal anti-inflammatory drugs
(NSAIDs) with muscle relaxants for one
week.

e Tramadol was prescribed in patients
allergic to NSAIDs.

e Lumbosacral corsets and braces were
provided after the initial period of bed rest
and traction.

e  Physiotherapy and rehabilitation included

Surgical Management Protocol

Patients undergoing surgical treatment were
operated under general anaesthesia in the prone
position using a spinal frame. A standard
laminotomy and discectomy procedure was
performed. Following skin preparation and
haemostasis, a midline incision was made over the
affected level. Subperiosteal muscle dissection was
carried out, followed by laminotomy using
Kerrison rongeurs. The dura and nerve roots were
carefully retracted, and the herniated disc fragment
was identified and excised through an annular
incision. Loose disc fragments were removed using
disc forceps and curettes, followed by irrigation of
the disc space with normal saline. The wound was
closed in layers after achieving complete
haemostasis, and a suction drain was placed when
required.

Postoperative Management

Postoperatively, patients were encouraged to turn in
bed without twisting the spine. Intravenous
antibiotics were administered for three days
followed by oral antibiotics for an additional three
days. Analgesics and anti-inflammatory
medications were prescribed as required.

Outcome Assessment
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All patients were followed up for a minimum
duration of six months and were evaluated at:

e  Third month,

e  Sixth month.

e Nineth month
Clinical outcomes were assessed using the Japanese
Orthopaedic Association (JOA) Low Backache
Scoring System, which evaluates:

e Low back pain,
Leg pain and tingling sensation,
Walking ability,
Straight Leg Raising Test (SLRT),
Sensory disturbances,

e  Motor deficits.
The rate of improvement was calculated using the
JOA scoring formula, and outcomes were
categorized as:

e Excellent (>90% improvement),

e Good (75-89% improvement),

e  Fair (50-74% improvement),

e Poor (<50% improvement).
Statistical Analysis
The functional outcomes of conservative
management and laminotomy discectomy were
compared based on the JOA scores obtained before
and after treatment. Clinical variables including
age, duration of symptoms, neurological deficits,
and occupational status were correlated with
treatment outcomes at six months of follow-up.
Results

Demographic and Clinical Characteristics

The majority of patients belonged to the 31-40
years age group (44%), with younger patients
predominantly undergoing surgical management,
while the conservative group comprised mainly
patients aged 51-60 years. Males constituted 64%
of the study population, demonstrating a male
predominance, particularly in the surgical group
(76%). All patients were engaged in heavy
occupational activities, indicating the significant
role of physical strain in lumbar disc prolapse. The
onset of symptoms was predominantly insidious
(64%) in both treatment groups, whereas 36% of
patients presented with sudden onset of symptoms,
usually following strenuous physical activity.
Distribution of Pre-treatment JOA Scores (n =
50)

The majority of patients (78%) had a pre-treatment
Japanese Orthopaedic Association (JOA) score
between 6 and 10, indicating moderate functional
impairment at presentation. Low JOA scores (0-5)
were observed in 16% of patients, while only 6%
had scores between 11 and 15. Patients in the
conservative management group predominantly
had JOA scores of 6-10 (88%), whereas the
surgical group included a relatively higher
proportion of patients with lower pre-treatment
scores, suggesting greater symptom severity among
surgically managed patients.
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Table 1. Distribution of Pre-treatment JOA
Scores (n =50)

JOA Conservative | Surgical | Total
Score (%)
0-5 3 5 8 (16%)
6-10 22 17 39
(78%)
11-15 0 3 3 (6%)
Total 25 25 50
(100%)

Distribution of Lumbar Disc Levels (n = 50)
The L4-LS5 intervertebral disc level was the most
commonly affected site of lumbar disc prolapse,
accounting for 56% of cases, followed by the L5—
S1 level in 42% of patients. Disc prolapse at the
L3-L4 level was uncommon, occurring in only 2%
of the study population. These findings are
consistent with the biomechanical stress borne by
the lower lumbar spine, making the L4-L5 and L5—
S1 levels particularly susceptible to degenerative
changes and disc herniation.

Table 2. Distribution of Lumbar Disc Levels (n
=50)

Level of Disc | Frequency | Percentage
Prolapse

L3-14 1 2%

L4-L5 28 56%

L5-S1 21 42%

Total 50 100%

Distribution of Type of Disc Prolapse (n = 50)
Disc protrusion was the most common type of
lumbar disc prolapse observed in both treatment
groups, occurring in 80% of conservatively treated
patients and 72% of surgically treated patients. Disc
extrusion was present in 20% of patients in both
groups. Sequestrated disc prolapse was observed
exclusively in the surgical group, accounting for
8% of cases, reflecting the greater severity of
pathology among patients selected for surgical
intervention.

Table 3. Distribution of Type of Disc Prolapse (n
=50)

Type of Disc | Conservative | Surgical
Prolapse (n=25) (n=25)
Protrusion 20 (80%) 18 (72%)
Extrusion 5 (20%) 5 (20%)
Sequestration 0 2 (8%)
Total 25 25

Surgical Complications (n = 25)

Laminotomy discectomy was associated with a low
complication rate. Only one patient (4%)
experienced an intraoperative dural tear, which was
appropriately managed  without  significant
postoperative sequelae. No cases of superficial
wound infection or nerve root injury were
encountered. Overall, the surgical procedure
demonstrated an excellent safety profile, with total
complications occurring in only 4% of patients.
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Table 4. Surgical Complications (n = 25)

Complication Frequency | Percentage
Dural Tear 1 4%
Superficial Wound | 0 0%
Infection

Nerve Root Injury | 0 0%

Total 1 4%
Complications

Treatment Outcome Based on JOA Score

At 3 months, the surgical group showed
significantly better functional outcomes compared
with the conservative group (p = 0.042). The
difference became more pronounced at 6 months (p
= 0.018) and 9 months (p = 0.006), indicating
superior and sustained clinical improvement
following laminotomy discectomy when assessed
using the Japanese Orthopaedic Association (JOA)
score. The proportion of patients achieving good to
excellent outcomes increased progressively in the
surgical group across the follow-up period, whereas
improvement in the conservative group was more
gradual and comparatively modest.

Table 5. Treatment Outcome Based on JOA
Score at 3, 6, and 9 Months Follow-up (n = 50)

Follo | Outco | Conservat | Surgic | p-
w-up | me ive (n=25) | al valu
Perio (n=25) | e
d
3 Excelle | 0 1 (4%) | 0.04
Mont | nt 2%
hs
Good 10 (40%) | 20
(80%)
Fair 12 (48%) | 4
(16%)
Poor 3 (12%) 0
6 Excelle | 0 2 (8%) | 0.01
Mont | nt 8*
hs
Good 12 (48%) | 22
(88%)
Fair 10 (40%) 1 (4%)
Poor 3 (12%) 0
9 Excelle | 1(4%) 4 0.00
Mont | nt (16%) | 6*
hs
Good 15 (60%) | 21
(84%)
Fair 8 (32%) 0
Poor 1 (4%) 0

*Chi-square test; p < 0.05 considered statistically
significant.

Outcome of Neurological Recovery (n = 50)

Neurological recovery was excellent in both
treatment groups at the final follow-up. Complete
neurological recovery was observed in 23 patients
(92%) managed conservatively and in 24 patients
(96%) who underwent laminotomy discectomy.
Residual neurological deficits were noted in only
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two patients (8%) in the conservative group and one
patient (4%) in the surgical group. These findings
indicate that both treatment modalities were
effective in improving neurological function,
although surgical management demonstrated
slightly superior outcomes.

Table 6. Outcome of Neurological Recovery (n =
50)

Neurological Conservative | Surgical

Recovery

Complete Recovery | 23 (92%) 24
(96%)

Residual Deficit 2 (8%) 1 (4%)

Total 25 25

Correlation Between Duration of Symptoms and
Outcome

Patients presenting with a shorter duration of
symptoms (<6 months) demonstrated better clinical
outcomes in both treatment groups. In the
conservative management group, 15 patients (60%)
with symptom duration of less than six months
achieved fair to good outcomes, whereas 19
patients (76%) in the surgical group attained good
to excellent outcomes. Conversely, patients with
symptoms lasting longer than six months showed
comparatively poorer outcomes. These results
suggest that early intervention, whether
conservative or surgical, is associated with
improved functional recovery in lumbar disc
prolapse.

Table 7. Correlation Between Duration of
Symptoms and Qutcome

Duration of | Conservative | Surgical
Symptoms (Fair-Good) (Good-

Excellent)
<6 Months | 15 (60%) 19 (76%)
> 6 Months | 10 (40%) 6 (24%)
Total 25 25

Correlation Between Neurological Deficits and
Outcome

Motor and sensory neurological deficits were
present in a considerable proportion of patients
before treatment. In the conservative group, 12
patients had motor deficits and 15 had sensory
deficits, while the surgical group included 15
patients with motor deficits and 18 patients with
sensory involvement. Despite the presence of pre-
treatment  neurological  impairment,  good
neurological recovery was achieved in the majority
of patients, with complete recovery observed in
92% of conservatively managed patients and 96%
of surgically treated patients. Residual deficits were
uncommon, demonstrating that both treatment
approaches were effective in  achieving
neurological improvement, with laminotomy
discectomy providing marginally better recovery
rates.

Table 8. Correlation Between Neurological
Deficits and Outcome
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Parameter Conservative | Surgical

Patients with Motor | 12 15

Deficit

Patients with | 15 18

Sensory Deficit

Good Neurological | 23 (92%) 24

Recovery (96%)

Residual Deficit 2 (8%) 1 (4%)
DISCUSSION

The demographic and clinical profile observed in
the present study is consistent with the existing
literature on lumbar disc prolapse. The highest
incidence of lumbar disc prolapse was seen in the
31-40 years age group, with a clear male
predominance (64%) and a significant association
with heavy occupational activity. Similar findings
have been reported by Maruthi and Shivanna, who
observed peak incidence between 30 and 40 years
of age and a male predominance of 65%, attributing
the increased incidence to greater occupational
exposure to physical strain and repetitive spinal
loading. Heavy manual labour and strenuous
physical activities remain well-established risk
factors for lumbar disc degeneration and herniation.
The predominance of insidious symptom onset in
our study further supports the chronic degenerative
nature of lumbar disc disease (11).

The  pre-treatment  Japanese  Orthopaedic
Association (JOA) scores in the present study
demonstrated that the majority of patients had
moderate functional impairment at presentation.
Surgically managed patients tended to have
relatively poorer baseline scores, suggesting greater
disease severity and symptom burden, which
influenced treatment selection. Similar
observations have been reported in prospective
cohort studies comparing surgical and conservative
management of lumbar disc herniation, wherein
patients undergoing surgical intervention typically
presented with more severe pain, neurological
deficits, and functional disability prior to treatment
(12,13).

The distribution of disc levels in our study showed
that L4—L5 was the most commonly affected level
(56%), followed by L5-S1 (42%). These findings
are in agreement with previous studies reporting
that more than 90% of lumbar disc herniations
occur at these two levels owing to their increased
biomechanical stress and mobility. Sabreen et al.
similarly reported that lumbar disc herniation most
frequently involves the L4-L5 and L5-S1 levels,
accounting for the vast majority of symptomatic
cases (14,15).

Disc protrusion was the most common type of
prolapse observed in both treatment groups,
whereas sequestrated discs were encountered only
in surgically treated patients. This finding reflects
current surgical indications for lumbar disc
herniation, wherein patients with more severe
radiological pathology, persistent radiculopathy,
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and neurological deficits are more likely to benefit
from surgical intervention. Recent systematic
reviews have highlighted that imaging-confirmed
nerve root compression, severe refractory pain, and
neurological deficits remain the most consistent
indications for early surgery in lumbar disc
herniation (16).

The complication rate following laminotomy
discectomy in the present study was low, with only
one case (4%) of intraoperative dural tear and no
cases of infection or nerve root injury. These
findings are comparable to those reported in
previous studies, which have demonstrated that
lumbar discectomy is a safe procedure associated
with low morbidity and negligible mortality when
performed in appropriately selected patients.
Similarly, minimally invasive decompressive
procedures have consistently demonstrated
favourable safety profiles and reduced surgical
morbidity (17,18).

Functional outcomes assessed using JOA scores
demonstrated significantly superior results in the
surgical group at all follow-up periods. Patients
undergoing laminotomy discectomy achieved
earlier and more substantial improvements, with
progressively increasing proportions of good and
excellent outcomes at 3, 6, and 9 months. These
findings are consistent with the BMJ Open
prospective cohort study, which reported that
surgical treatment provided faster relief of back
pain and superior early functional recovery when
compared with conservative  management.
Likewise, recent evidence suggests that early
surgical intervention in appropriately selected
patients with lumbar disc herniation results in better
neurological recovery and improved short-term
clinical outcomes (19,20).

Neurological recovery in both treatment groups
was excellent, although surgically treated patients
demonstrated  marginally  better  outcomes.
Complete neurological recovery was observed in
96% of surgically treated patients compared with
92% in the conservative group. Early surgical
intervention has been shown to significantly
improve motor recovery, particularly in patients
presenting with mild-to-moderate motor deficits.
Recent systematic reviews have reported recovery
rates exceeding 90% when surgery is performed
within the recommended time frame, highlighting
the importance of timely intervention in patients
with progressive neurological impairment (21).
The duration of symptoms was found to influence
treatment  outcomes  significantly.  Patients
presenting within six months of symptom onset
demonstrated  better ~ functional  outcomes
irrespective of treatment modality. Surgical
patients with shorter symptom duration achieved
the highest proportion of good to excellent results.
Similar observations have been reported in
contemporary literature, which advocates early
surgical intervention following failure of
conservative treatment for four to six weeks in
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patients with persistent symptoms or neurological
deficits. Delayed intervention has been associated
with prolonged disability and comparatively poorer
outcomes (22,23).

Finally, despite the presence of pre-treatment motor
and sensory deficits, both conservative and surgical
management resulted in substantial neurological
improvement. However, laminotomy discectomy
provided slightly superior neurological recovery
and earlier symptomatic relief. The present findings
support the growing body of evidence favouring
surgical decompression in appropriately selected
patients while reaffirming the role of conservative
management in milder presentations. Appropriate
patient selection, symptom duration, neurological
status, and radiological findings remain critical
determinants of successful treatment outcomes in
lumbar disc prolapse (24,25).

Conclusion

Lumbar disc prolapse predominantly affects
individuals in their productive age group and is
commonly associated with heavy physical activity.
Both conservative management and laminotomy
discectomy resulted in significant clinical and
neurological improvement. However, patients
undergoing laminotomy discectomy demonstrated
superior functional outcomes, faster pain relief, and
better neurological recovery at 3, 6, and 9 months
of follow-up. Surgical intervention was associated
with a low complication rate and produced a higher
proportion of good to excellent outcomes when
compared with conservative treatment. Early
intervention, particularly in patients with shorter
symptom duration and significant neurological
deficits, was associated with better clinical
outcomes. Laminotomy discectomy can therefore
be considered a safe, effective, and reliable
treatment option for appropriately selected patients
with lumbar disc prolapse, while conservative
management remains beneficial in milder cases and
in patients without significant neurological
compromise.
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