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ABSTRACT... Objective: To compare clinical outcomes of modified fenestration versus traditional laminectomy and
discectomy for lumbar disc herniation (LDH). Study Design: Comparative study Setting: Neuro Spine Unit, Capital Hospital,
Islamabad. Period: March 2020 and March 2023. Methods: 50 patients (32 males, 18 females) with LDH unresponsive
to conservative treatment underwent surgery at RIHS and Capital Hospital CDA. Group A (n=25) received conventional
laminectomy and discectomy, while Group B (n=25) underwent discectomy by modified fenestration. Clinical outcomes
were assessed over a 12-month follow-up. Results: Group B showed superior clinical outcomes, with greater relief from back
and leg pain, reduced numbness, and improved neurological function compared to Group A. Two cases of intraoperative
CSF leakage required dural repair, and five patients experienced postoperative wound infections, managed per culture
sensitivity results. The study is relatively small sample size and limited follow-up duration may affect the generalizability of the
findings. This study highlights the effectiveness of the modified fenestration technique in LDH management, contributing to
the growing body of literature on minimally invasive spine surgery and offering valuable clinical insights for neurosurgeons.
Conclusion: The modified fenestration technique yielded better clinical outcomes in terms of pain relief, neurological

improvement, and spinal stability after 12 months.
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INTRODUCTION

Intervertebral discs are pads of fibro-cartilaginous
tissuethatconnectadjacentvertebral bodies. They
consist predominantly of three components:' an
inner core comprising a proteoglycan-rich nucleus
pulposus?, an outer region/ring characterized by
a collagen-rich annulus fibrosus, and® superior
and inferior cartilaginous end-plates. There exists
a total of 23 intervertebral discs, each situated
between paired vertebrae from C2 to S1, but
segmental variations in this standard arrangement
are not unusual.

A herniated lumbar disc refers to the displacement
of disc material beyond its normal anatomical
position in the intervertebral disc space. Most
frequently, it occurs at the L3- L4, L4-L5, and L5-
S1 levels of the lumbar spine. The process begins
with structural changes that eventually lead to
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DDD: as a disc ages, it undergoes degeneration
which is characterized by loss of osmotic pressure
in the nucleus, dehydration, and loss of disc
height. Eventually, disc herniation initiates with a
breakdownintheintegrity oftheinnermostannulus
rings, progressing radially outward - a tear may
manifest within the annulus fibrosus, allowing the
material from the nucleus pulposus to traverse
through this breach and into the intervertebral
or vertebral foramen, leading to impingement on
neural structures. The expansion or hypertrophy
of the surrounding degenerative tissues is also a
contributing phenomenon, commonly observed
in structures such as the ligamentum flavum and
the facet joints. Additionally, hypertrophy in the
vertebral bodies neighboring the degenerating
disc occurs, giving rise to overgrowths commonly
termed bony spurs or osteophytes.
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All these pose a potential risk of compromising
the integrity of surrounding nerve roots. The
pain that follows can be attributed to neural
inflammation, which occurs when proteins
leak from the inner core of the disc, irritating
the neural tissue. Therefore, we can conclude
that the pathophysiology of herniated discs is
theorized to result from a dual mechanism that
involves mechanical compression exerted by
the protruding nucleus pulposus as well as the
surrounding tissues and also a simultaneous
elevation in local inflammatory chemokines.

Radiological investigations help to differentiate
disc prolapse from other causes of low back
pain and sciatica. MRI is the gold standard
investigation used for confirmation of diagnosis
as it helps in the visualization of soft tissues.

Management by conservative measures is
preferred initially, followed by surgical intervention
in individuals who fail to respond to these
measures.

Surgical options for disc herniations, as well
as degenerative spinal stenosis, should be
reserved for those with either neurologic deficits,
degenerative spondylolisthesis, or pain limiting
daily functions. The literature regarding the
optimal surgical procedure, approach, and
roles for decompression continues to evolve.
Following a trend towards more targeted and
conservative procedures, the traditional lumbar
discectomy technique has undergone substantial
modifications over time. Initially, a wide
laminectomy was commonly performed to extract
as much disc material as possible. However, this
more radical surgical approach has become less
common due to the recognition that extensive
laminectomy can potentially destabilize the spine
later on. It has now been replaced by Modified
Fenestration Discectomy technique which is a
variation of the Open Fenestration Discectomy,
as a small portion of the lamina is also excised
along with the herniated nucleus pulposus.

This study was designed to compare the clinical
outcome of modified fenestration and traditional
laminectomy and discectomy in the treatment of

symptomatic Lumbar Disc Herniation (LDH) with
a 1-year follow-up in a group of 50 patients.

Lumbar disc herniation (LDH) is a common spinal
condition characterized by the displacement
of intervertebral disc material, predominantly
affecting the L4-L5 and L5-S1 levels."2® The
pathophysiology involves both mechanical
compression of neural elements and local
inflammation due to chemical mediators from the
nucleus pulposus.* LDH often manifests as back
pain, sciatica, paresthesia, and reduced reflexes.

Magnetic resonance imaging (MRI) remains
the gold standard for LDH diagnosis due
to its superior visualization of soft tissues.
Conservative treatment options include physical
therapy, NSAIDs, epidural injections, and lifestyle
modifications. Epidural steroid injections provide
temporary relief but lack strong evidence for long-
term efficacy.’

Surgery is indicated when conservative measures
failorwhen neurological deficits persist. Traditional
surgical methods include open laminectomy
and discectomy, which involve extensive tissue
resection but may destabilize the spine.® This
concern has driven the development of minimally
invasive techniques.

Modified fenestration discectomy involves a
smaller incision with limited lamina removal,
reducing tissue trauma and preserving spinal
stability.* Studies have consistently shown that
minimally invasive techniques result in less
postoperative pain, shorter hospital stays, and
quicker recovery.®

Previous studies comparing open and minimally
invasive techniques highlight the advantages
of modified fenestration in terms of reduced
intraoperative blood loss, shorter operative
time, and lower complication rates.® Incidental
durotomies and wound infections are less
common with minimally invasive methods.”

Therisk of recurrence remains a concernin lumbar
disc surgery. Factors associated with recurrence
include improper disc removal, patient-specific
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anatomical variations, and surgical technique.®
Research suggests that modified fenestration
may reduce recurrence due to better tissue
preservation.®

The literature supports modified fenestration
discectomyasasaferand more effective alternative
to traditional laminectomy, offering improved
clinical outcomes with fewer complications and
faster recovery. However, long-term studies with
larger sample sizes are needed to confirm its
superiority in managing LDH.

METHODS

From March 2020 to March 2023, 50 patients (32
males and 18 females) who had been diagnosed
with lumbar disc herniation, and who failed to
respond to conservative treatment, were operated
on and studied prospectively at the Neurosurgery
department of RIHS and Capital Hospital CDA.
Their clinical data was subsequently analyzed
by grouping the cases into two, based on the
type of procedure that was done. Conventional
laminectomy and discectomy were performed
on 25 patients in Group A, whereas Discectomy
by Modified Fenestration was performed on
25 patients in Group B. The clinical data was
collected and analyzed in the follow-up visits over
12 months.

The mean age was 4.250+2.46 years and the
age range was 1 to 15 years among children born
to blood-related parents. Male children were 62%
while female was 38%. However, the analysis
showed no statistical significance between
congenital heart disease (CHD) prevalence and
the gender of the children (p=0.967). Congenital
heart disease was observed in 15% of children
born to blood parents of cousin marriages
(Table-l).

RESULTS

The clinical outcomes of 50 patients with lumbar
disc herniation who underwent either traditional
laminectomy and discectomy (Group A, n=25)
or modified fenestration discectomy (Group B,
n=25) were analyzed over a 12-month follow-up.

Characteristic (?Ir10=u2p5;°« cz:lo:zps)B
Post—operative Back pain/ 23 (92%) 12 (48%)
Leg pain
Surgery duration (min) 98.2 55.6
Intraoperative blood loss (ml) 150 ...200ml = 25.. 50ml
Length of hospital stay (d) 3 to 4 days 1
Bed rest duration (d) One month 2 weeks
Stability of spine (50%) (75%)
Complication’s rate 10 3

Table-I

Postoperative pain was significantly reduced in
Group B, with only 12 patients (48%) reporting
persistent back or leg pain compared to 23
patients (92%) in Group A. This reduction
indicates superior pain management and neural
decompression in the modified fenestration

group.

The average surgery duration was notably
shorter for Group B (55.6 minutes) compared to
Group A (98.2 minutes). Similarly, intraoperative
blood loss was significantly lower in Group B (25-
50 ml) versus Group A (150-200 ml), reflecting
the minimally invasive nature of the modified
fenestration technique.

The mean hospital stay was reduced in Group
B, averaging one day, compared to 3-4 days in
Group A. Postoperative bed rest duration was
also shorter in Group B (two weeks) compared
to Group A (one month), promoting faster
mobilization and rehabilitation.

Spinal stability was maintained in 75% of Group
B patients versus 50% in Group A. This difference
is likely due to the tissue-preserving approach of
modified fenestration. The complication rate was
lower in Group B (3 cases) compared to Group
A (10 cases), which included cerebrospinal fluid
leaks and wound infections.

The findings indicate that modified fenestration
discectomy offers Dbetter clinical outcomes,
including reduced pain, shorter hospital stays,
faster recovery, lower complication rates, and
improved spinal stability when compared to
traditional laminectomy and discectomy.
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DISCUSSION

This study compared the clinical outcomes of
modified fenestration (Group B) and traditional
laminectomy and discectomy (Group A) in
patients with lumbar disc herniation. The
results demonstrate that modified fenestration
offers several clinical advantages, including
reduced pain, shorter hospital stays, and lower
complication rates.

Interpretation of Results: Postoperative back and
leg pain was significantly lower in Group B (48%)
compared to Group A (92%). This suggests that
modified fenestration results in less tissue trauma
and nerve irritation. The reduced postoperative
pain likely contributed to quicker mobilization
and recovery in Group B.

The surgery duration was notably shorter in Group
B (55.6 minutes) compared to Group A (98.2
minutes), indicating a more streamlined surgical
process in modified fenestration. Similarly,
intraoperative blood loss was substantially lower
in Group B (25-50 ml) versus Group A (150-200
ml), reflecting the minimally invasive nature of the
procedure.

The average hospital stay for Group B patients
was only one day, compared to 3-4 days for
Group A. This difference highlights the potential
for faster discharge and reduced healthcare costs
with modified fenestration. Bed rest duration also
favored Group B, with a recovery period of two
weeks compared to one month in Group A.

Spinal stability was higher in Group B (75%) than
in Group A (50%), the difference may be due
to the less invasive approach of fenestration,
which preserves critical spinal structures. The
complication rate was also lower in Group B (3
cases) compared to Group A (10 cases), further
supporting the safety profile of the modified
fenestration technique.

Our findings align with previous research
emphasizing the advantages of minimally invasive
spine surgery. Studies have consistently reported
reduced surgical trauma, faster recovery, and
lower complication rates with fenestration-based

techniques.’®"121314  Moreover, the significant
difference in spinal stability further proves that
traditional laminectomy may provide better long-
term stability.

The strengths of this study include a direct
comparison of two commonly used surgical
techniques and the use of objective outcome
measures. However, the relatively small sample
size (n=25 per group) limits the statistical power
of our findings. Additionally, the follow-up period
may not have been sufficient to assess long-term
complications such as recurrence or degenerative
Changes_15,16,17,18

Given its lower complication rate, reduced
hospital stay, and faster recovery, modified
fenestration appears to be a superior alternative
for treating lumbar disc herniation in appropriate
patients. It offers a promising balance of safety,
efficiency, and effectiveness, particularly for
patients seeking quicker postoperative recovery.

Future studies should consider larger, multicenter
trials with longer follow-up periods to validate
these results. Additionally, research into long-
term spinal stability and cost-effectiveness would
provide further insight into the comparative
benefits of the two surgical methods.

CONCLUSION

In conclusion, modified fenestration can be
considered a safe and effective alternative
to traditional laminectomy and discectomy,
especially for patients seeking a minimally
invasive surgical approach with quicker recovery
and lower surgical risk.
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