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Abstract: Background: Laminectomy and discectomy are established surgical 

treatments for Prolapsed intervertebral disc (PIVD), aiming to decompress 

neural structures. However, routine addition of pedicle screw fixation in the 

absence of overt spinal instability remains a subject of ongoing debate. This 

study aimed to evaluate and compare functional outcomes in patients presenting 

with PIVD treated by laminectomy and discectomy without or with concomitant 

pedicle screw fixation. Materials and Methods: This comparative study was 

conducted in the Department of Orthopaedics, for a period of 18 months, which 

included 96 patients divided into two treatment groups of laminectomy and 

discectomy: (a) Without pedicle screw fixation, and (b) With pedicle screw 

fixation. Patients were followed up at 1, 3, and 6 months for post-operative 

functional outcome of patients, as assessed by the VAS scores for low back pain 

and leg pain, Oswestry Low Back Pain Disability Questionnaire, JOA scores, 

Roland-Morris Low Back Pain and Disability Questionnaire, and muscle power 

grading. Results: There was statistically significant improvement in the NPRS 

scores from baseline to 6-month follow-up period in both the study groups 

(p<0.001). Additionally, there was improvement in other outcome parameters in 

both study groups from pre-operative to 6-month follow-up, but the difference was 

not statistically significant (p>0.05). Conclusion: The study concluded that 

routine application of pedicle screw fixation may not be essential for this specific 

patient demographic, potentially enabling a less invasive surgical approach. 

Keywords: Discectomy, Functional Outcomes, Laminectomy, Postoperative 

Recovery, Spine Surgery. 
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License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 
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INTRODUCTION 
Prolapsed intervertebral disc (PIVD), also 

referred as disc protrusion, is when nucleus pulposus, 

pushes through tears or weak spots in annulus fibrosus 

[1]. This growth can press on or encroach on nerve roots 

in spinal canal, causing pain and other neural symptoms 

[2]. Low back pain (localized or widespread), and 

radicular pain (sciatica), which goes down leg along the 

path of injured nerve, are two common signs of PIVD. 

Numbness, tingling, muscle weakness, and changes in 

responses are some of the other neural symptoms that can 

occur [1-3]. In some cases, PIVD resolves on its own or 

with simple treatments like physical therapy and 

medicine, but some cases may get worse over time, 

causing ongoing pain and disability [4]. The goal of 

conservative treatment is to lower pain and 

inflammation, make body work better, and speed up the 

mending process. However, it may not be effective in all 

cases, particularly those with significant nerve root 

compression or progressive neurological deficits. Early 

attempts at surgical management involved laminectomy 

alone [5, 6]. However, it was later recognized that direct 

removal of herniated disc material (discectomy) was 

necessary to effectively decompress affected nerve root. 

This led to development of combined laminectomy and 

discectomy procedures [7], which is currently the gold 

standard surgical procedure for PIVD [8]. This involves 

performing a limited laminectomy to access the disc and 
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then carefully excising the protruding disc fragment. By 

decompressing nerve root, surgery aims to alleviate 

radicular pain, improve neurological function, and 

reduce low back pain. In some cases, surgeons may 

choose to supplement laminectomy and discectomy with 

pedicle screw fixation. The role of pedicle screw fixation 

in conjunction with laminectomy- discectomy for PIVD 

remains a subject of ongoing debate within surgical 

community. While some surgeons advocate for its 

routine use, citing potential benefits in spinal stability 

and fusion rates, others question its necessity, 

particularly in cases where fusion is not primary goal [9, 

10]. This divergence in practice highlights the need for 

more robust comparative studies to definitively establish 

the true benefits, if any, of adding pedicle screw fixation 

to standard laminectomy-discectomy procedure. This 

study aimed to address this gap in knowledge by 

prospectively comparing the functional outcomes of 

laminectomy-discectomy with and without pedicle screw 

fixation in patients with PIVD. 

 

MATERIALS AND METHODS 
This prospective comparative study was 

conducted in the Department of Orthopaedics, for a 

period of 18 months after obtaining approval from 

institutional ethical committee. Study included 96 adult 

patients, aged ≥19 years diagnosed with PIVD at any two 

lumbar levels, with symptoms of typical lower back pain 

and/or leg pain, with no signs of improvement after 

minimum six weeks of conservative management. 

However, adult patients with more than two or less than 

two lumbar levels involvement, those with presence of 

congenital spinal deformity, medically unfit, patients 

with high impact injury, moderate to severe lumbar 

instability, and those complicated with spinal tumors, 

tuberculosis, infection, and other diseases were excluded 

from the study. Study patients were distributed into two 

study groups based on the type of treatment: (a) 

Laminectomy decompression and discectomy without 

Pedicle Screw; and (b) Laminectomy decompression and 

discectomy with Pedicle Screw. Socio-demographic 

data, clinical and radiological presentation, and mode of 

treatment were recorded in a pre-designed proforma. The 

primary outcome measure included were functional 

outcome of patients, as assessed by the VAS scores for 

low back pain and leg pain, Oswestry Low Back Pain 

Disability Questionnaire, JOA scores, Roland-Morris 

Low Back Pain and Disability Questionnaire, and muscle 

power grading. All these parameters were measured at 1, 

3, and 6 month follow-up period. The secondary outcome 

measures were the radiological findings and the 

incidence of complications. Data thus collected was 

subjected to statistical analysis and results were drawn. 

 

Statistical Analysis 

The data was then analyzed using SPSS 

software (version 20.0, IBM Corp., Armonk, NY). The 

unpaired t-test was used to compare continuous variables 

between the two groups. Categorical variables were 

compared using the chi-square test. A p-value of less 

than 0.05 was considered statistically significant. 

 

RESULTS 
The mean age of patients in Laminectomy 

decompression and discectomy without Pedicle Screw 

group was 41.13±10.38 years and in that with 

Laminectomy decompression and discectomy with 

Pedicle Screw was 50.54±9.46 years. Most of the 

patients were in the age group of 41-50 years, followed 

by 51-60 years. Majority of patients were male (Table 1). 

 

Table 1: Distribution of patients according to the age group and type of surgery underwent 

Parameters  Study groups Total Chi 

square value, 

p value 
Laminectomy 

decompression and 

discectomy without 

Pedicle Screw 

Laminectomy 

decompression and 

discectomy with Pedicle 

Screw 

N (%) N (%) N (%) 

Age group 

(years) 

≤30 6 (75.0) 2 (25.0) 8 (100.0)  

 

21.632, 

<0.001 

31-40 16 (88.9) 2 (11.1) 18 (100.0) 

41-50 17 (48.6) 18 (51.4) 35 (100.0) 

51-60 8 (28.6) 20 (71.4) 28 (100.0) 

≥61 1 (14.3) 6 (85.7) 7 (100.0) 

Total 48 (50.0) 48 (50.0) 96 (100.0) 

Mean age (years) 41.13±10.38 50.54±9.46   

Gender  Male 36 (56.3) 28 (43.8) 64 (100.0) 3.000 

0.083 Female 12 (37.5) 20 (62.5) 32 (100.0) 

 

The pre-operative comparison of outcomes 

between study groups is presented in Table 2, which 

showed no significant difference between study groups 

(p>0.05). 
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Table 2: Pre-operative Comparison of Outcome Measures Between Procedure Groups 

Outcome Measure Laminectomy decompression 

and discectomy 

Mean SD t p 

Numeric Pain Rating Scale Without Pedicle Screw 6.6 0.893 0.439 0.662 

With Pedicle Screw 6.52 0.967 

JOA Score for low back pain Without Pedicle Screw 9.27 2.377 0.554 0.581 

With Pedicle Screw 9.00 2.414 

MPG - Hip Flexion Without Pedicle Screw 2.96 0.355 0.00 1.00 

With Pedicle Screw 2.96 0.41 

MPG – Knee Extension Without Pedicle Screw 3.6 0.818 0.125 0.901 

With Pedicle Screw 3.58 0.821 

MPG -Dorsiflexion Without Pedicle Screw 4.31 1.114 0.789 0.432 

With Pedicle Screw 4.13 1.214 

MPG - EHL Without Pedicle Screw 4.23 1.242 0.558 0.578 

With Pedicle Screw 4.08 1.318 

MPG – Plantar Flexion Without Pedicle Screw 4.31 1.114 0.789 0.432 

With Pedicle Screw 4.13 1.214 

Roland-Morris Low Back Pain and 

Disability Questionnaire score 

Without Pedicle Screw 16.65 2.026 1.567 0.12 

With Pedicle Screw 16.00 2.011 

Oswestry Low Back Pain Disability 

Questionnaire score 

Without Pedicle Screw 56.33 9.302 0.244 0.808 

With Pedicle Screw 55.88 9.136 

 

On comparing the outcomes between study 

groups at 1, 3, and 6 months, we observed that there was 

no statistically significant difference between the study 

groups with respect to outcome measures at all time 

intervals (Table 3-5). 

 

Table 3: Comparison of Outcome Measures between Study Groups at 1-Month Follow-Up 

Outcome Measure Laminectomy decompression 

and discectomy 

Mean SD t p 

Numeric Pain Rating Scale Without Pedicle Screw 1.27 0.869 0.125 0.901 

With Pedicle Screw 1.25 0.758 

JOA Score for low back pain Without Pedicle Screw 20.69 2.125 -0.262 0.794 

With Pedicle Screw 20.81 2.532 

MPG - Hip Flexion Without Pedicle Screw 4 0.583 -0.423 0.673 

With Pedicle Screw 4.04 0.355 

MPG - Knee Extension Without Pedicle Screw 3.94 0.522 0.2 0.842 

With Pedicle Screw 3.92 0.498 

MPG - Dorsiflexion Without Pedicle Screw 4.81 0.394 1.398 0.165 

With Pedicle Screw 4.63 0.841 

MPG - EHL Without Pedicle Screw 4.77 0.515 1.094 0.277 

With Pedicle Screw 4.65 0.601 

MPG - Plantar Flexion Without Pedicle Screw 4.81 0.394 1.128 0.262 

With Pedicle Screw 4.71 0.504 

Roland-Morris Low Back Pain and 

Disability Questionnaire score 

Without Pedicle Screw 9.48 2.432 0.33 0.742 

With Pedicle Screw 9.31 2.519 

Oswestry Low Back Pain Disability 

Questionnaire score 

Without Pedicle Screw 25.71 7.957 -0.53 0.598 

With Pedicle Screw 26.54 7.446 

 

Table 4: Comparison of Outcome Measures between Procedure Groups at 3-Month Follow-Up 

Outcome Measure Laminectomy decompression 

and discectomy 

Mean SD t p 

Numeric Pain Rating Scale Without Pedicle Screw 0.69 0.689 0.155 0.877 

With Pedicle Screw 0.67 0.63 

JOA Score for low back pain Without Pedicle Screw 22.33 1.906 0.959 0.34 

With Pedicle Screw 22.75 2.329 

MPG - Hip Flexion Without Pedicle Screw 4.31 0.689 0.172 0.864 

With Pedicle Screw 4.33 0.476 

MPG - Knee Extension Without Pedicle Screw 4.48 0.652 0.157 0.876 
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Outcome Measure Laminectomy decompression 

and discectomy 

Mean SD t p 

With Pedicle Screw 4.46 0.651 

MPG - Dorsiflexion Without Pedicle Screw 4.81 0.394 1.124 0.264 

With Pedicle Screw 4.67 0.808 

MPG - EHL Without Pedicle Screw 4.77 0.515 0.765 0.446 

With Pedicle Screw 4.69 0.552 

MPG - Plantar Flexion Without Pedicle Screw 4.81 0.394 0.735 0.464 

With Pedicle Screw 4.75 0.438 

Roland-Morris Low Back Pain and 

Disability Questionnaire score 

Without Pedicle Screw 6.92 2.395 1.042 0.3 

With Pedicle Screw 6.42 2.305 

Oswestry Low Back Pain Disability 

Questionnaire score 

Without Pedicle Screw 15 4.776 0 1 

With Pedicle Screw 15 4.105 

 

Table 5: Comparison of Outcome Measures between Procedure Groups at 6-Month Follow-Up 

Outcome Measure Laminectomy decompression 

and discectomy 

Mean SD t p 

Numeric Pain Rating Scale Without Pedicle Screw 0.31 0.589 0.18 0.858 

With Pedicle Screw 0.29 0.544 

JOA Score for low back pain Without Pedicle Screw 23 1.879 1.013 0.314 

With Pedicle Screw 23.42 2.142 

MPG - Hip Flexion Without Pedicle Screw 4.35 0.699 0.169 0.866 

With Pedicle Screw 4.38 0.489 

MPG - Knee Extension Without Pedicle Screw 4.6 0.494 0.208 0.836 

With Pedicle Screw 4.63 0.489 

MPG - Dorsiflexion Without Pedicle Screw 4.9 0.309 1.034 0.304 

With Pedicle Screw 4.77 0.778 

MPG - EHL Without Pedicle Screw 4.83 0.476 0.814 0.418 

With Pedicle Screw 4.75 0.526 

MPG - Plantar Flexion Without Pedicle Screw 4.9 0.309 0.612 0.542 

With Pedicle Screw 4.85 0.357 

Roland-Morris Low Back Pain and 

Disability Questionnaire score 

Without Pedicle Screw 6 2.288 0.982 0.329 

With Pedicle Screw 5.56 2.072 

Oswestry Low Back Pain Disability 

Questionnaire score 

Without Pedicle Screw 12.33 5.109 0.044 0.965 

With Pedicle Screw 12.29 4.187 

 

There was statistically significant improvement 

in the NPRS scores from baseline to 6-month follow-up 

period in both the study groups (p<0.001). (Table 6) We 

also observed that there was improvement in other 

outcome parameters in both study groups from pre-

operative to 6-month follow-up, but the difference was 

not statistically significant (p>0.05). 

 

Table 6: Change in NPRS Scores from Pre-Op to Follow-Up Time Points 

Comparison Mean Difference (Pre-Op - Follow- Up) SD 95% CI of Difference t p 

Laminectomy decompression and discectomy without Pedicle Screw 

Pre-Op to 1 Month 5.33 1.06 [5.03, 5.64] 34.906 <0.001 

Pre-Op to 3 Month 5.92 1.07 [5.61, 6.23] 38.361 <0.001 

Pre-Op to 6 Month 6.29 1.11 [5.97, 6.61] 39.268 <0.001 

Laminectomy decompression and discectomy with Pedicle Screw 

Pre-Op to 1 Month 5.27 1.03 [4.97, 5.57] 35.591 <0.001 

Pre-Op to 3 Month 5.85 1.13 [5.53, 6.18] 35.903 <0.001 

Pre-Op to 6 Month 6.23 1.12 [5.91, 6.55] 38.69 <0.001 

 

DISCUSSION 
Prolapsed intervertebral disc (PIVD) at the 

lumbosacral spine represents a substantial global health 

issue, contributing significantly to low back pain and 

disability worldwide, with a considerable prevalence 

also documented within the Indian population. While 

laminectomy and discectomy are established surgical 

treatments for PIVD aiming to decompress neural 

structures, the routine addition of pedicle screw fixation 

in the absence of overt spinal instability remains a 

subject of ongoing debate within the surgical 

community. This lack of consensus regarding the 
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incremental benefit of instrumentation in such cases 

underscores the necessity for comparative clinical 

evidence. The primary objective of this study was 

therefore to evaluate and compare functional outcomes 

in patients presenting with prolapsed intervertebral disc 

disease at two lumbosacral spine levels, treated either by 

laminectomy and discectomy with concomitant pedicle 

screw fixation or by laminectomy and discectomy 

without such internal fixation. 

 

An important initial observation in our study 

was statistically significant difference in mean age 

between the two surgical cohorts, with patients 

undergoing laminectomy and discectomy with pedicle 

screw fixation being older (50.54 years) compared to 

those undergoing the procedure without fixation (41.13 

years) (p<0.001). (Table 1) While this demographic 

disparity is noted, it is pertinent that despite this age 

difference, the groups were comparable concerning all 

pre-operative functional scores. Specifically, there were 

no statistically significant differences at baseline in the 

NPRS, Oswestry Disability Index, Roland-Morris 

Disability Questionnaire, Japanese Orthopaedic 

Association scores, or Muscle Power Grading (p>0.05). 

(Table 2-5). 

 

We observed that there was statistically 

significant improvement in both the study groups across 

all measured patient-reported outcomes and motor power 

grades when compared to respective pre-operative 

values. This finding of substantial clinical benefit 

following surgical intervention for PIVD aligns with 

observations from the broader literature [11, 12]. 

 

In our study, substantial reduction in pain, as 

measured by NPRS, did not significantly differ between 

the two study groups at any post-operative follow-up 

intervals, (Table 2-5) which is in accordance with 

previous study by Soliman and Elfadle [13]. The mean 

change in NPRS scores from pre-operative values was 

comparable between the groups throughout the follow-

up period (p=0.784). The mean post-operative NPRS of 

approximately 0.3 at 6 months in both groups of the 

present study is also notably similar to the mean 

postoperative VAS of 0.3 reported by Nayak et al., [11], 

in patients who received posterolateral fusion with 

instrumentation for lumbar spondylolisthesis, indicating 

effective pain control through surgical intervention. 

Consistent with findings for pain relief, we did not 

identify any statistically significant difference in 

functional disability, as assessed by the Oswestry 

Disability Index (ODI) and the Roland-Morris Disability 

Questionnaire (RMDQ), between the two study groups 

at any follow-up interval. These findings are in 

accordance with previous literature [13-16]. 

 

The evaluation of neurological improvement, 

utilizing Japanese Orthopaedic Association (JOA) scores 

and Muscle Power Grading (MPG), revealed no 

statistically significant differences between the two 

surgical cohorts at any post-operative assessment point. 

(Table 2-5) Both groups demonstrated an increase from 

a mean preoperative JOA score of approximately 9 to 

around 23 at 6 months. Similarly, while improvements in 

MPG were noted for hip flexion, knee extension, 

dorsiflexion, extensor hallucis longus, and plantar 

flexion, these changes were modest and did not differ 

significantly between the groups. It is pertinent to note 

that baseline MPG scores for several muscle groups were 

relatively high, thereby limiting the potential magnitude 

of observable change. 

 

The existing literature provides varied 

perspectives on the role of fixation in neurological 

recovery. For instance, Li et al., [17], in their study on 

elderly patients with degenerative lumbar spinal stenosis 

undergoing total laminectomy with pedicle screw 

fixation, reported significant increases in JOA scores at 

3 months post-surgery. The current study similarly 

documents substantial JOA score improvements in both 

its cohorts; however, the crucial distinction is the 

absence of a superior outcome attributable to the addition 

of pedicle screws. The findings from the present study 

suggest that for two- level PIVD without overt 

instability, neural decompression achieved via 

laminectomy and discectomy provides a comparable 

degree of neurological recovery regardless of 

concomitant pedicle screw fixation, at least within the 6-

month follow-up period. There are few limitations of this 

study including single center study, restrictive inclusion 

criteria including two-level PIVD without 

moderate/severe instability, limited follow-up duration 

of 6 months, smaller sample size, and baseline age 

discrepancy. 

 

CONCLUSION 
This study demonstrated that in patients with 

symptomatic, two-level lumbosacral PIVD without overt 

pre-operative instability, addition of pedicle screw 

fixation to laminectomy and discectomy did not confer 

any statistically significant superiority in functional 

outcomes (pain relief, disability reduction, and 

neurological status) when compared to laminectomy and 

discectomy performed alone, up to six months post-

operatively. Both surgical techniques proved highly 

effective in yielding substantial clinical improvements 

from baseline. Consequently, these findings suggest that 

the routine application of pedicle screw fixation may not 

be essential for this specific patient demographic, 

potentially enabling a less invasive surgical approach 

without compromising short-to-midterm clinical success 

and underscoring the importance of meticulous patient 

selection when considering supplemental 

instrumentation. 
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