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Abstract:

Background: Adolescent prolapsed lumbar intervertebral disc (PLID) is an uncommon yet significant cause of
back pain and neurological symptoms in young individuals. Management strategies include both
conservative and surgical approaches, but there is limited data on outcomes specific to the adolescent
population.

Aim: To evaluate the management strategies and clinical outcomes of adolescent PLID in a prospective
study.

Methods: This prospective study included 50 adolescents diagnosed with PLID at a tertiary care center over
18 months. Clinical presentation, management approaches (conservative or surgical), and outcomes were
recorded. Pain relief and functional improvement were measured using the Visual Analog Scale (VAS) and
Oswestry Disability Index (ODI), respectively, at baseline and after treatment.  Results: Conservative
management was effective in 60% of patients, showing significant reductions in VAS (from 7.8 to 2.5) and
ODI scores (from 68% to 24%) over six weeks. Surgical intervention achieved excellent outcomes, with post-
treatment VAS and ODI scores improving to 1.8 and 18%, respectively. Minimal complications were noted,
and recurrence rates were low (10% in the conservative group and 5% in the surgical group). Conclusion:
Both conservative and surgical treatments are effective in managing adolescent PLID, with surgical
intervention offering slightly better pain relief and functional recovery for severe cases. Early diagnosis and
individualized management strategies are crucial to achieving optimal outcomes in this population.
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Introduction

Prolapsed lumbar intervertebral disc (PLID) is a
condition characterized by the displacement of
disc material, leading to nerve root compression
and associated symptoms. While it s
predominantly seen in adults, its occurrence in
adolescents is rare, accounting for only 0.5% to
5% of all cases of lumbar disc herniation [1]. This
condition in younger populations presents unique
challenges due to differences in spinal
biomechanics, growth potential, and recovery
dynamics [2].

In adolescents, the etiology of PLID differs
significantly from that in adults. Degenerative

changes, which are the primary cause in adults,
are uncommon in this age group. Instead,
predisposing factors such as trauma, genetic
predisposition, hypermobility disorders, or
structural spinal abnormalities like spondylolysis
or Scheuermann’s disease often play a role [3].
The clinical presentation of adolescent PLID
frequently  includes lower back pain,
radiculopathy, and, in severe cases, motor or
sensory deficits. However, due to the rarity of this
condition, it is often underdiagnosed or
misdiagnosed, leading to delays in treatment [4].
Management strategies for adolescent PLID are
broadly classified into conservative and surgical
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approaches. Conservative management, including
physical therapy, analgesics, and activity
modification, is often the first line of treatment.
However, surgical intervention, such as
microdiscectomy, may be required in cases of
refractory pain or neurological compromise [5].
Despite its importance, research on adolescent
PLID remains limited, with most studies focusing
on adult populations. This prospective study aims
to fill this gap by evaluating the clinical profile,
management strategies, and outcomes in
adolescents with PLID. The findings will provide
insights into optimal treatment pathways and
prognostic factors in this age group.

Materials and Methods

Study Design:

This prospective study was conducted over two
years, from October 2022 to November 2024, at
the Department of Neurosurgery, Government
Medical College, Srinagar.

Study Population:

Adolescents aged 20-30 years presenting with
clinical and radiological features of prolapsed
lumbar intervertebral disc (PLID) were included in
the study. A total of 50 patients were enrolled.

Inclusion Criteria:

1. Adolescents aged 20-30 years.

2. Diagnosed with PLID based on MRI findings.

3. Presenting with symptoms such as lower back
pain, radiculopathy, or neurological deficits.

Exclusion Criteria:

1. Patients with prior lumbar spine surgery.

2. Congenital spinal anomalies unrelated to disc
prolapse.

3. Associated systemic conditions like infections
or malignancies.

Clinical Evaluation:

Each patient underwent a detailed clinical
assessment, including a history of symptoms,
physical examination, and evaluation of
neurological deficits. Pain intensity was recorded
using the Visual Analogue Scale (VAS), and

functional disability was assessed using the
Oswestry Disability Index (ODI).

Radiological Evaluation:

MRI was the primary imaging modality used to
confirm the diagnosis of PLID, assess the extent of
disc herniation, and identify nerve root
compression.

Management Strategies:

1. Conservative Treatment:

Patients were initially managed conservatively for
six weeks with:

- Bed rest or activity modification.

- Analgesics and nonsteroidal anti-inflammatory
drugs (NSAIDs).

- Physical therapy, including strengthening and
flexibility exercises.

2. Surgical Intervention:

Indications for surgery included:

- Persistent pain despite conservative treatment.

- Progressive neurological deficits.

- Large disc herniations causing severe nerve root
compression.

Surgical procedures performed under general
anesthesia with standard postoperative care.

Outcome Measures:

- Pain relief was assessed using VAS pre- and post-
treatment.

- Functional improvement was measured using
ODI scores.

- Complications and recurrence rates were
documented during follow-up visits.

Statistical Analysis:

Data were analyzed using SPSS version 25.
Continuous variables were expressed as mean *
standard deviation, and categorical variables were
presented as percentages. Paired t-tests were
used to compare pre- and post-treatment scores,
with a p-value <0.05 considered statistically
significant.

Results
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A total of 50 adolescents (32 males, 18 females)
were enrolled in the study. The mean age of the
patients was 26.4 £ 4.1 years. The most common

(100%) and radiculopathy (82%), followed by
sensory deficits (24%) and motor weakness (18%)
[Table 1].

presenting symptoms were lower back pain

Table 1: Clinical Characteristics of Patients with Adolescent PLID

Characteristic Frequency (%)
Lower back pain 50 (100)
Radiculopathy 41 (82)
Sensory deficits 12 (24)

Motor weakness 9 (18)

Positive straight leg raise 35(70)

Of the 50 patients, 30 (60%) were managed
conservatively, and 20 (40%) required surgical
intervention. Among those managed
conservatively, significant improvements in VAS

and ODI scores were noted after six weeks. In the
surgical group, all patients underwent surgery,
with excellent pain relief and functional recovery
in the majority [Table 2].

Table 2: Comparison of Outcomes between Conservative and Surgical Groups

Variables Conservative Surgical Group p-value
Group

Pre-treatment VAS (mean) | 7.8 £ 1.2 8.2+1.0 0.210

Post-treatment VAS | 2.5+0.8 1.8+0.6 0.004*

(mean)

Pre-treatment ODI (%) 68.4+5.6 70.2+6.1 0.115

Post-treatment ODI (%) 24.1+£3.2 185+2.8 0.001*

*Statistically significant

patients in the conservative group and (4%)
patient in the surgical group during the follow-up
period [Table 3].

Complications were minimal in both groups. The
surgical group reported one case of superficial
wound infection, managed conservatively.
Recurrence of symptoms was observed in 4 (16%)

Table 3: Complications and Recurrence Rates
Conservative Group Surgical Group

Parameter

Superficial wound infection - (5%)
4 (16.7%) 1(4.0%)

Recurrence of symptoms

baseline scores for both VAS and ODI. Post-
Conservative Management shows a significant
reduction in scores. Post-Surgical Management
reflects the lowest scores, indicating superior
outcome [Fig 1].

Overall, 85% of patients reported satisfaction with
their treatment. Both groups demonstrated
significant improvements in pain and functional
outcomes, with surgical patients achieving slightly
better  scores.Pre-treatment shows higher
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Discussion

Adolescent prolapsed lumbar intervertebral disc
(PLID) is an uncommon condition that poses
unique challenges in diagnosis and management.
This study demonstrates that both conservative
and surgical management strategies are effective,
with outcomes comparable to those observed in
adult populations, albeit tailored to the distinct
characteristics of adolescent patients.

The most common symptom in our study was
lower back pain, present in all patients, consistent
with findings from previous studies [6, 7].
Radiculopathy was observed in 82% of patients,
underscoring the importance of nerve root
involvement in the clinical spectrum of
adolescent PLID. The predominance of male
patients (64%) aligns with existing literature,
suggesting a higher predisposition in males due to
anatomical and hormonal factors [8].

MRI was instrumental in confirming the diagnosis
and guiding treatment decisions. Its utility in
identifying the extent of disc herniation and nerve
root compression cannot be overemphasized, as
misdiagnosis often leads to delayed treatment
[9].

Conservative treatment was successful in 60% of
cases, reinforcing its role as the first-line approach
in adolescent PLID. Physical therapy, activity
modification, and analgesics were effective in
alleviating symptoms in the majority of patients,
as reported in similar studies [10]. However, for
patients with persistent pain or neurological

deficits, surgical
indispensable.
Microdiscectomy, the  surgical technique
employed in this study, showed excellent results,
with significant improvements in VAS and ODI
scores. These findings are consistent with other
studies that highlight the safety and efficacy of
microdiscectomy in adolescents [11]. Importantly,
the low complication rate observed in this study
underscores the feasibility of surgery in carefully
selected cases.

The comparative analysis of conservative and
surgical groups revealed superior post-treatment
ODI and VAS scores in the surgical group, albeit
with a higher initial disease burden. This suggests
that while conservative management should be
the first-line treatment, surgery is a highly
effective alternative for refractory cases.

Early postoperative complications found in
pediatric patients include wound hematoma (1-
4%) and delayed wound healing (3%).
Postoperative infection, for example, wound
infection and discitis secondary to lumbar spine
surgery are rare in children and adolescents with
only a few cases being reported in the
literature.[12-15] Although there have been
reports of narrowing of disc space, foraminal
stenosis, and adjacent disc degeneration from few
months to several years after discectomy, the
clinical outcome was not affected accordingly.[12]
It was also found that multiple level laminectomy,
particularly at thoracolumbar region and damage
to the facet joints could result in spinal instability

intervention proved
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and deformity. None of the patients in our series
had an intraoperative complication such as dural
tear, root injury, or difficulty in identifying the
disc. Two patients had postoperative wound
infection which responded to antibiotics and
dressing. None of the patients had a
cerebrospinal fluid leak or needed redo surgery

Implications for Clinical Practice:

The findings of this study have significant
implications for clinical practice. Firstly, early
diagnosis and tailored management strategies are
crucial in optimizing outcomes in adolescent PLID.
Secondly, the high success rates of both
conservative and surgical treatments underscore
the need for individualized patient care. Lastly,
the study highlights the importance of patient
education and adherence to rehabilitation
protocols to minimize recurrence and improve
long-term outcomes.

Limitations and Future Directions

While this study provides valuable insights, it is
not without limitations. The relatively small
sample size and single-center design may limit the
generalizability of the findings. Future multicenter
studies with larger cohorts are needed to validate
these results and explore the long-term outcomes
of adolescent PLID.

Conclusion

Adolescent prolapsed lumbar intervertebral disc
(PLID) is a distinct clinical entity requiring tailored
diagnostic and therapeutic approaches. This
prospective study demonstrates that both
conservative and surgical management strategies
are effective, with high patient satisfaction and
favorable outcomes. Conservative management,
emphasizing physical therapy and pain control,
remains the first-line treatment, achieving
symptom resolution in the majority of cases.
However, surgical intervention, particularly
microdiscectomy, is a reliable and safe option for
patients with refractory symptoms or neurological
deficits.

The findings underscore the importance of early
diagnosis and individualized treatment planning.

Minimal complication rates and low recurrence
levels highlight the potential for excellent
outcomes in adolescent PLID when managed
appropriately. Moving forward, larger multicenter
studies are warranted to further refine
management strategies and evaluate long-term
outcomes in this population.
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