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Abstract
Objective: To assess the results of lumber decompression and 
lumbar stabilization for spondylolisthesis.

Methodology: A retrospective study was designed and included a 
record of six years. We included 84 patients with Spondylolisthe-
sis. The Meyerding classification was utilized to classify the extent 
of vertebral slippage in spondylolisthesis. In the case of spondy-
lolisthesis, we did a decompression and pedicle screw fixation. Z 
score formula was applied to compare the two preoperative and 
postoperative outcomes in ODIs and report significant result.

Result: The mean age of the patients in the study was 49.79 ± 8.11 
years. There were 48 (57.14%) male patients and 36 (42.85%) fe-
male patients. Spondylolisthesis occurred at L3-L4 in 11 (13.1%) 
cases. Among the patients, 72 (85.7%) had moderate, 8 (9.5%) had 
severe, and 4 (4.7%) had mild ODI. Postoperatively, 69 (95.8%) pa-
tients experienced substantial improvement in ODI.Top of Form. 

Conclusion: In patients with a mild to moderate Oswestry Disabil-
ity Index before surgery, the surgical technique provides superior 
clinical outcomes and improvement.
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Introduction
Spondylolisthesis can be defined as the sliding of a ver-
tebra relative to the overlying one caused by structural 
and degenerative changes. This is a state in which one 
vertebra slides over the one above or below due to 
structural and degenerative abnormalities. Its growth 
is influenced by facet joint anatomic orientation or hy-
pertrophy, disc degeneration and ligament hyperlaxity. 
Decompression, which may require a particular surgi-
cal technique, is the most often used operational treat-
ment. Only decompression may accelerate slippage, 
resulting in further deterioration of the state. As a re-
sult, lumbar fusion and fixation are advised for spine 
stabilization and prevention of future deterioration.1 
The success rate of posterior decompression for lum-
bosacral spondylolisthesis reduction, alignment, and 
fixation can be assessed through the Oswestry Disabil-
ity Index (ODI) as an outcome measure. Reduction with 
decompression proves beneficial in spondylolisthesis 
cases, with the ODI serving as a predictive factor for the 
outcome. Timely treatment involving decompression 
and fixation, guided by ODI scores, is crucial as spondy-
lolisthesis can deteriorate over time. This underscores 
the importance of achieving adequate decompression 
rather than aiming for complete reduction.2,3 Dynam-
ic X-rays involving flexion and extension postures are 
necessary for accurately grading spondylolisthesis, 
despite the potential discomfort they may cause. De-
compression alone may not adequately address the 
issue, leading to the debate over the efficacy of fusion 
and fixation as surgical treatments for degenerative 
spondylolisthesis. Evaluation of parameters for deci-
sion-making and the selection of surgical procedures is 
essential. Spondylolisthesis, a common clinical condi-
tion, manifests with symptoms such as low back pain, 
radiculopathy, and neurological involvement.5 Spondy-
lolisthesis treatment options encompass both conser-
vative and surgical approaches. Surgical intervention 
becomes necessary when severe instability, advanced 
grades of spondylolisthesis, and neurological impair-
ments exceed the scope of conservative management.6 
The current study rationale was focused to assess the 
clinical outcome of decompression and lumbar stabi-
lization for degenerative spondylolisthesis. We evalu-
ated the effectiveness of pedicle screws lumbar spinal 
fixation plus decompression laminectomy in patients 
with symptomatic lumbar spondylolisthesis.

Methodology
Research Design and Setting:

A six-year retrospective research was designed at the 
(February 2016 to June 2022). We included 84 patients 
with Spondylolisthesis.

Inclusion & Exclusion Criteria:

Patients of both genders, aged between 25 to 70 years, 

having spondylolisthesis Grade I, II, III, or IV with a clin-
ical history of back pain, walking difficulties, and re-
fractive to medication were included, while the patient 
with a history of spinal trauma, spinal lesion, previous 
history of spinal surgery patients was excluded from 
tis study.

Data Collection:

All patients’ demographics and clinical information 
such as pre/postoperative ODI (Oswestry disability in-
dex), lumbar levels, Meyerding classification Spondylo-
listhesis grades, VAS (visual analog scores), and compli-
cations were recorded routinely as per ward protocol. 
To classify the extent of vertebral slippage in spondylo-
listhesis, the Meyerding classification was utilized.

Surgical Procedure:

Pedicle Fixation and Decompression in Spondylolisthe-
sis

All patients who fulfilled the criteria were selected for 
surgery after fitness. Patients were shifted to the op-
eration theater, after anesthesia, placed in a prone 
position; images were done through the C arm for con-
firmation of the spinal area of his thesis. The incision 
was made, the muscles were separated, the pedicle 
screw was fixed, reduction and alignment were done 
and checked through the C arm; if the patient had hy-
pertrophic (determined by pre-op MRI lumber spine) 
ligament, and discs, then laminectomy, discectomy,, 
and fusion were done according to protocol.

The final image was checked and the wound was closed 
in layers. See Figure 1

Statistical Analysis:

All data was processed in SPSS version 25. Z score for-
mula was applied to compare the two preoperative 
and postoperative outcomes (good and fair) in ODIs 
and report the significant result with the p-values. A 
p-value < 0.050 was marked as a significant value.

Results
Gender and Age Distribution:

The mean calculated age of the patients was 49.79±8.11 
years. 8.33% of patients were 54 years and 7.14% of 
patients were 43 years. The lower age limit was 32 
years, and the upper limit was 64 years for enrolled 
patients. There were 48(57.14%) male and 36(42.85%) 
female patients.

Spondylolisthesis Grades and Lumbar Levels:

As per Meyerding Classification, 5(5.95%) patients 
with Grade I, 53(63.09%) patients had Grade II, and 
26(30.95%) patients with Grade III Spondylolisthesis. 
L3-L4 Spondylolisthesis was reported in 11(13.09%) pa-
tients, L4-L5 was reported in 30(35.71%) patients and 
L5-LS1 was reported in 43(51.2%) patients.
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Distribution of Lumbar Levels in Spondylolisthesis:

Out of 84 patients in the study, 13.1% spondylolisthesis 
occurred at L3-L4, out of which 91% were grade II, and 
9.1% were grade I, according to Meyerding’s classifica-
tion of spondylolisthesis. There were no patients with 
Grade III spondylolisthesis. L4-L5 spondylolisthesis was 
found in 35.7% of patients, with 56.6% of patients in 
grade II and 33% in grade III. There were only 10% in 
grade I. 51% of 84 patients had L5-S1 spondylolisthesis, 
most patients (62.8%) had Grade II and 35% had Grade 
III spondylolisthesis. Only a minority of 2.3% had Grade 
I defects. See Table 1.

Preoperative and Postoperative ODI and Grade-Wise 
Distribution:

Preoperatively, patients had mild, moderate, or severe 
pain. 72 patients out of 84 had moderate, eight pa-
tients had severe, and four patients had mild Oswestry 
disability index (ODI). Postoperatively, 69 (95.8%) pa-
tients had a substantial improvement in ODI. 46(66.6%) 
had Grade II spondylolisthesis. Three patients (4.2%), 
only had a minor improvement postoperatively. There 

was no patient with a poor outcome in the moderate 
ODI preoperative group. In the group with severe ODI, 
out of 8 patients, 2 had good outcomes, 4 had fair, and 
2 had poor outcomes postoperatively. Four patients 
out of 84 had mild ODI, all of them had a good postop-
erative outcome. Two (50%) of them with Grade II and 
2(50%) with Grade III spondylolisthesis. None of the 4 
of them had a poor outcome with mild ODI. See Table 
2.

Patients with moderate pain and who underwent sur-
gery had the best outcome (95.8%) and improvement 
in their ODI after surgery. P-value (<0.00001) was quite 
low and highly significant. Patients who had a severe 
disability before the operation and underwent surgery 
did not fare as well as the moderate ODI group. Their 
higher P-value (0.406) also stands against the surgical 
intervention. Patients with milder pain also fared well 
after surgery. The P-value (0.043) was also significant.

Pre/Postoperative VAS:

Mean preoperative VAS was 7.69±0.89, with a min-
imum 5 and maximum of 9. 40% of patients were 
having VAS:8 and 32% were having VAS: 7. Mean post-
operative VAS was 3.92±0.75, with a minimum 3 and 
maximum of 6. 50% were having VAS:4 and 29.76% 
were having VAS: 3.

Complications:

Three (3.57%) patients reported infection in males. 
Nerve injury was observed in three (3.57%) patients, 
among them, one female patient with L5-LS1 (Grade 
III) listhesis fared poorly after surgery. A male patient 
who had nerve injury also did not fare well after sur-
gery. He had L4-L5 (Grade II) listhesis. Another female 
patient with L5-S1 (Grade II) had only a fair outcome 
after surgery.

Discussion
Spondylolisthesis typically occurs in individuals aged in 
their forties and fifties, with a higher prevalence among 
males. The primary symptom is back discomfort, which 
worsens during walking and prevents prolonged stand-
ing. Posterior fixation, whether performed with or 
without interbody fusion, yields excellent outcomes.7 
The present study highlighted the outcome of surgical 

Table 1. Distribution of Lumbar Levels in Spondylolisthesis (n= 84).

Level
Meyerding Classification (Spondylolisthesis grades)

I II III

L3-L4 n=11(13.1%) 1(9.1%) 10(90.9%) 0(0%)

L4-L5 n =30 (35.7%) 3(10%) 17(56.6%) 10(33.3%)

L5-S1 n=43(51.2%) 1(2.3%) 27(62.8%) 15(34.9%)

Total=84 5(100%) 54(100%) 25(100%)

Figure 1. The X-ray shows lumbosacral fusion in the 
AP and lateral views.
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Table 2. Preoperative and Postoperative ODI (Oswestry disability index)and Grade Wise Distribution

ODI (preopera-
tive)

ODI (postopera-
tive)

Z score and 
p-value

Meyerding Classification

Grade I Grade II Grade III

Moderate n=72 
(85.7%)

Good n= 69 
(95.8%) Z=10.28

p<0.00001*

2(2.9%) 46(66.6%) 21(30.4%)

Fair n= 3 (4.2%) 1 2(66.6%) 0

Poor n= 0 0 0 0

Severe n=8 
(9.5%)

Good n=2(25%)
Z=-0.83
p=0.406

1(12.5%) 0 1(12.5%)

Fair n=4(50%) 1(12.5%) 2(25%) 1(12.5%)

Poor n=2(25%) 0 1(12.5%) 1(12.5%)

Mild n=4 
(4.7%)

Good n=4(100%)
Z=2.02

p=0.043*

0 2(50%) 2(50%)

Fair n=0 0 0 0

Poor n=0 0 0 0

*Significant result

fixation with decompression in patients with spondy-
lolisthesis of the lumbosacral spine in 84 patients. The 
surgery was greatly rewarding to patients who had a 
moderate Oswestry disability index before surgery. Of 
the 84 patients, 72 (96%) had a good outcome after 
surgery and all of the eight patients with low Oswestry 
disability index (before surgery) had a good outcome. 
Those four patients who initially presented with a se-
vere disability index did not get a fair outcome after 
surgical decompression and fixation for degenerative 
spondylolisthesis. Mean postoperative VAS score was 
improved in the majority of the patients. 3.5% of pa-
tients reported infection or nerve injury as complica-
tions.

The most common surgical therapy involves decom-
pression of the lower lumbar spine, which may require 
a specific surgical approach. However, decompression 
alone can potentially result in further slippage, causing 
discomfort or severe neurological symptoms. As a re-
sult, lumbar spine fusion and screw fixation play a cru-
cial role in stabilizing and minimizing delayed degener.2

Apart from being traumatic spondylolisthesis, in cases 
of degenerative lumbar conditions and lumber infec-
tive diseases, the posterior decompression and fixa-
tion procedure have markedly effective results.8,9

Compression of the dural sac or nerve root is respon-
sible for symptoms in lumbar spinal stenosis result-
ing from degenerative spondylolisthesis. Other tech-
niques, such as posterior lumbar fusion and posterior 
pedicle-based dynamic stabilization, are also utilized 
to improve prognosis. Nevertheless, the selection of a 
surgical approach for lumbar spinal stenosis due to de-
generative spondylolisthesis remains a subject of con-
troversy, particularly concerning the use of instrumen-

tation, owing to the limited availability of prospective, 
randomized research.10

It was observed that at 1 and 5 years after surgery, ad-
ditional instrumentation for low-grade (30%) degener-
ative spondylolisthesis did not yield superior outcomes 
compared to decompression alone. Lumbar spine ste-
nosis, a complex degenerative condition, has been a 
subject of extensive debate, particularly regarding the 
impact of spinal instability on the results of decompres-
sion surgery. The question of whether fusion for ste-
nosis or instability alone is beneficial remains a matter 
of ongoing debate, with less than satisfactory findings. 
This issue extends to lumbar isthmic spondylolisthesis, 
lumbar degenerative conditions, and spinal fractures.11

Lumbar spinal stenosis, often associated with degen-
erative spondylolisthesis, is a common disorder among 
the elderly and multilevel degenerative disease with 
decompression than fixation requires a longer stay 
plus decompression can have a margin of complication 
as compared to fixation alone.12,13

The researchers measured the pain and function of the 
patients using scales for back pain, leg discomfort, and 
disability. They also checked the degree of slippage 
and the curve of the lower spine. They found that the 
posterior pedicle screw fixation with reduction system 
(PPSFr) group had better results than the open trans-
pedicular screw fixation (OTPSF) group in both aspects. 
The posterior pedicle screw fixation with reduction 
system (PPSFr) group reduced the slippage more than 
the OTPSF group. The pain scores were similar for both 
groups, but the PPSFr group had lower disability scores 
at the end. The study concluded that posterior pedi-
cle screw fixation with reduction with PLIF was more 
effective than open transpedicular screw fixation (OT-
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PSF) with posterior lumber interbody fusion (PLIF) for 
treating lower spine problems. The study suggested 
that lowering the slippage was important for keeping 
the spine curve stable. The surgical strategy of reduc-
ing the slipping vertebra in lumbar spondylolisthesis is 
still disputed. The author evaluated the effectiveness 
of a percutaneous reduction fixation device compared 
to conventional open pedicle screw fixation after pos-
terior decompression and interbody fusion.14

In symptomatic degenerative lumbar spondylolisthesis 
cases, the primary surgical approach involves posterior 
decompression coupled with instrumented posterolat-
eral fusion. This procedure effectively alleviates nerve 
compression and stabilizes the spine. Nonetheless, its 
applicability varies due to individual variations in over-
all health and sagittal alignment. Consequently, when 
devising a treatment plan, it is crucial to account for 
these factors, as they significantly impact both short-
term and long-term surgical outcomes. A study of14 
patients examined the effectiveness of transpedicular 
fixation in reducing back pain caused by degenerative 
spondylolisthesis. The results showed that transpedic-
ular fixation was a reliable, simple, and beneficial pro-
cedure for spondylolisthesis patients who sought pain 
relief. It also facilitated the fusion of the vertebrae and 
enhanced the patients’ neurological status.15 According 
to a study, patients with lumbar spondylolisthesis who 
underwent decompression and fusion surgery experi-
enced significant improvement in all patient-reported 
outcomes, regardless of the degree of slippage reduc-
tion.16

Conclusion:
Patients with back pain, numbness, and difficulty walk-
ing due to spondylolisthesis can significantly benefit 
from safe and effective spine stabilization. Skilled sur-
gical intervention reduces blood loss, operative time, 
and complication rates while preserving posterior 
alignment. Expert hands guiding the procedure ensure 
a smoother recovery and restored functionality, allevi-
ating the burden of their condition and enhancing their 
quality of life.

Recommendations:
The surgical procedure offers better clinical results and 
improvement in those patients who have mild to mod-
erate Oswestry Disability Index in the pre-operative pe-
riod. Most of these patients had a very good outcome, 
and their pain substantially abated. Patients who have 
a severe ODI before surgery do not show improvement. 
Those with a mild to moderate ODI with any grade of 
degenerative lumbar spondylolisthesis should be of-
fered surgical decompression and fixation. However, 
little is known regarding the impact of individual or in-
stitutional features on the choice of a treatment option 
or operation, such as the surgeon’s specialty, age or 
credentials, or the educational standing of the hospital. 

This data might be used in future studies to investigate 
the most often used surgical techniques, address clin-
ically used inclusion criteria, and possibly establish an 
agreement on standard therapy. The limitation is that 
the literature view can be used in the future; we need 
to compare our study with a fusion of lumber spine 
and decompression stand-alone.
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