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INTRODUCTION
LBP is highly prevalent worldwide, affecting nearly two-thirds of the 
adult population at some point in their lives [1]. Lumbar degenerative 
disc disease is recognised as one of the leading global causes of 
LBP [2-4] and represents the primary symptom associated with 
musculoskeletal disorders of the spine. Degenerative changes within 
the intervertebral discs can result in discogenic pain, contributing to 
impaired functional stability of spinal motion segments [5-8].

In India, the prevalence of low back pain has been reported as 
48% (95% CI: 40-56%) at a point in time, 51% (95% CI: 45-58%) 
annually, and 66% (95% CI: 56-75%) over a lifetime. The highest 
pooled prevalence has been observed among rural populations, 
elementary school staff, and females [9].

MRI serves as the principal diagnostic imaging modality for evaluating 
disc degeneration [10,11]. It allows comprehensive assessment 
of lumbar spondylosis, neural structures, disc morphology, loss 
of water content, and vertebral endplate signal intensity changes 
[12]. MRI enables detailed evaluation of disc bulge, annular tears, 
protrusion, extrusion, sequestration, and their effects on adjacent 
structures such as the spinal canal, neural foramina, and nerve 

roots. Early degenerative changes typically begin at the vertebral 
endplates and are best detected using MRI [13,14].

The term “degeneration” on spine MRI encompasses findings 
such as disc desiccation, reduced disc height, diffuse bulging or 
prolapse, annular fissures, mucinous degeneration, Modic endplate 
changes, sclerosis, and osteophyte formation [13]. Despite the high 
prevalence of degenerative changes, relatively few studies have 
systematically evaluated MRI features in patients presenting with 
chronic LBP [15,16]. Therefore, the present study aimed to assess 
common MRI variables associated with lumbar spine degeneration 
in adults with chronic LBP.

MATERIALS AND METHODS
The present cross-sectional study was conducted in the 
Department of Radiodiagnosis at Pondicherry Institute of Medical 
Sciences, Puducherry, India, between May 2023 and May 2025. 
Approval was obtained from the Institutional Research and Ethics 
Committee (IEC: RC/202326), and all procedures were conducted 
in accordance with the Indian Council of Medical Research (ICMR) 
ethical guidelines. Written informed consent was obtained from all 
participants prior to enrolment.
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ABSTRACT
Introduction: Low Back Pain (LBP) is a prevalent condition 
worldwide and a major cause of disability, particularly when 
associated with degenerative lumbar disc disease. Magnetic 
Resonance Imaging (MRI) provides high sensitivity and 
specificity for detecting disc degeneration and related changes 
in the lumbar spine, including spondylolysis and other structural 
abnormalities. Although MRI is the preferred modality for 
evaluating lumbar degeneration, relatively few studies have 
focused specifically on MRI documented changes in patients 
with chronic LBP presenting to tertiary care centres.

Aim: To characterise and describe degenerative changes of the 
lumbar spine as seen on MRI among adult patients with chronic 
LBP evaluated at a tertiary care hospital in Puducherry, India.

Materials and Methods: The present cross-sectional study was 
conducted from May 2023 to May 2025 at a tertiary care hospital 
in Puducherry, India, equipped with a 1.5 Tesla MRI scanner. The 
study included 190 adults aged over 30 years who presented with 
persistent LBP. Patients referred for MRI of the lumbar spine were 
recruited, excluding those with pain secondary to prior surgery, 
pregnancy, trauma, or neoplasms. MRI findings and relevant clinical 
data were recorded using standardised data collection forms and 
analysed using Statistical Package for the Social Sciences (SPSS) 
software. Ethical standards were strictly followed, and written 
informed consent was obtained from all participants.

Results: Among the 190 participants, 59.47% (n=113) were 
females and 40.53% (n=77) were males. The majority of 
patients belonged to the 41-60 year age group. MRI most 
frequently revealed degenerative changes at the L4-L5 and L5-
S1 intervertebral disc levels. Disc bulge was observed in 96% of 
cases at L4-L5 and 82.1% at L5-S1, while disc herniation was 
noted in 22.1% and 15.3% of cases at these levels, respectively. 
Other common findings included facet joint arthropathy, 
ligamentum flavum hypertrophy, lumbar canal stenosis, lateral 
recess compression, neural foraminal narrowing, and thecal 
sac indentation, all occurring predominantly at the lower lumbar 
levels. Degenerative changes were more common in females, 
and LBP without associated radiculopathy was relatively 
uncommon.

Conclusion: MRI findings demonstrated that degenerative 
alterations including disc bulge, osteophyte formation, spinal 
canal stenosis, neural foraminal narrowing, ligamentum 
flavum hypertrophy, and thecal sac indentation were most 
frequent at the L4-L5 and L5-S1 levels in patients with chronic 
LBP. Comprehensive MRI evaluation of these regions is 
recommended. Targeted therapeutic approaches addressing 
nerve compression and biomechanical stress may prove 
beneficial. Future research should focus on treatment efficacy 
and long-term outcomes.
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Inclusion and Exclusion criteria: The study population included 
patients aged over 30 years presenting with LBP persisting for more 
than six weeks. Eligible participants were those referred from clinical 
departments for MRI evaluation of chronic LBP. Patients with a 
history of spinal surgery, trauma, pregnancy, or benign or malignant 
spinal masses were excluded.

Sample size calculation: The sample size of 190 participants was 
calculated based on the study by Ravikanth R (2020), assuming 
a 41.2% prevalence of L4-L5 disc involvement, with an absolute 
precision of 7% and a 95% Confidence Interval (CI). Participants 
were selected using consecutive sampling [15].

Study Procedure
Following a detailed clinical assessment by the referring clinician and 
the radiologist, which included neurological examination of lower 
limb power, deep tendon reflexes (knee and ankle jerks), sensory 
testing along dermatomal distributions, and manoeuvres such as the 
straight leg raise test, all participants underwent MRI of the lumbar 
spine using a 1.5 Tesla scanner. The imaging protocol included 
T1-Weighted (T1W), T2-Weighted (T2W), and Short Tau Inversion 
Recovery (STIR) sagittal images; T1W and T2W axial images; and 
STIR coronal sections. MRI findings were documented using a 
standardised case report form and subsequently compiled into a 
master database for statistical analysis.

STATISTICAL ANALYSIS
Data were analysed using SPSS version 20. Results were expressed 
as frequencies and percentages with 95% confidence intervals. The 
Chi-square test was applied to assess associations between spinal 
level and the presence of degenerative MRI findings, including disc 
protrusion or extrusion, disc bulge, osteophyte formation, facet 
joint arthropathy, ligamentum flavum hypertrophy, lumbar canal 
stenosis, neural foraminal stenosis, and thecal sac indentation. A 
p-value of <0.05 was considered statistically significant.

RESULTS
A total of 190 patients with chronic LBP were included in the study, 
comprising 113 females (59.47%) and 77 males (40.53%). Age 
distribution analysis revealed that the majority of patients were in the 
41-50 year (34.7%) and 51-60 year (30%) age groups, followed by 
those aged over 60 years (18.4%) and 30-40 years (16.8%). This 
distribution highlights that lumbar degenerative changes predominantly 
affect middle-aged and older adults, consistent with age-related disc 
dehydration and cumulative biomechanical stress [Table/Fig-1,2].

Gender Frequency Percentage

Male 77 40.53%

Female 113 59.47%

Total 190 100%

[Table/Fig-1]:	 Gender distribution of study participants.

Age group (years) Frequency Percentage

30-40 32 16.84%

41-50 66 34.74%

51-60 57 30.00%

>60 35 18.42%

[Table/Fig-2]:	 Age distribution of study participants.

[Table/Fig-3]:	 A 33-year-old female came with the complaints of low back ache: a) 
This is an axial T2W image showing disc bulge indenting the anterior thecal sac at 
L4-L5 level; (b) Axial T2W image of lumbar spine at L3-L4 level showing central disc 
protrusion causing severe anterior thecal sac indentation, bilateral lateral recess 
compression and spinal canal narrowing.

[Table/Fig-4]:	 A 63-year-old female came with the complaints of chronic low back 
ache: a) This is a T2W sagittal image showing anterior marginal osteophytes (red 
arrow) and multilevel disc bulges (yellow arrows) causing spinal canal stenosis in-
volving the lumbar spine; b) This is a T2W image in axial section showing thickened 
ligamentum flavum (white arrows) at L4-L5 level.

[Table/Fig-5]:	 A 54-year-old male came with the complaints of low back ache with 
the pain radiating to the left lower limb: a) T2W sagittal image shows disc bulge 
causing severe anterior thecal sac indentation and spinal canal stenosis at L4-L5 
level; b) T2W sagittal images show left-sided severe neural foramen narrowing, 
impinging the exiting nerve roots (red arrows).

herniation was also frequently noted at these levels, occurring in 42 
cases (22.1%) at L4-L5 and 29 cases (15.26%) at L5-S1. Higher 
lumbar levels (D12-L1 to L2-L3) demonstrated minimal involvement 
[Table/Fig-3,4].

MRI evaluation demonstrated a high prevalence of degenerative 
changes in the lower lumbar spine, particularly at the L4-L5 and 
L5-S1 levels. These segments are subjected to the greatest 
biomechanical stress, explaining their frequent involvement. Disc 
bulge was the most common MRI finding, observed in 183 patients 
(96.3%) at L4-L5 and 156 patients (82.1%) at L5-S1. The strong 
statistical association (p<0.0001) indicates that disc bulging is a 
hallmark feature of chronic degenerative lumbar spine disease. Disc 

Disc protrusion was identified in 39 patients (20.53%) at L4-L5 
and 27 patients (14.21%) at L5-S1, whereas disc extrusion was 
relatively uncommon, occurring in only 2.11% of cases at both 
L4-L5 and L5-S1 levels. Osteophyte formation demonstrated a 
progressive increase from higher to lower lumbar segments, peaking 
at 188 patients (98.9%) at L4-L5 and 159 patients (83.7%) at L5-
S1, underscoring the chronicity of degeneration and mechanical 
overload at these segments.

Facet joint arthropathy was observed in 59 patients (31.05%) at 
L4-L5 and 63 patients (33.16%) at L5-S1. Ligamentum flavum 
hypertrophy was another prominent finding, present in 53 patients 
(27.89%) at L4-L5 and 39 patients (20.53%) at L5-S1. Lumbar 
canal stenosis was most pronounced at the L4-L5 level, affecting 
51 patients (26.84%), followed by 35 patients (18.42%) at L5-S1. 
These findings reflect the combined effect of disc bulge, ligamentum 
flavum hypertrophy, and facet joint arthropathy [Table/Fig-5,6].
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Neural foraminal compression, a clinically significant finding 
associated with radiculopathy, was identified in 176 patients 
(92.63%) at L4-L5 and 136 patients (71.58%) at L5-S1, representing 
the most common cause of radiating pain in this study population. 
Thecal sac indentation was observed in 187 patients (98.42%) at 
L4-L5 and 155 patients (81.58%) at L5-S1, indicating significant 
space-occupying pathology in the lower lumbar canal. Only a small 
subset of 2 patients (1.05%) presented with chronic LBP without 
associated radiculopathy [Table/Fig-7].

[Table/Fig-6]:	 A 39-year-old male who presented with low back ache after lifting 
heavy weight: a) This is an sagittal T2W image showing disc bulge indenting the 
anterior thecal sac at L4-L5 level; b) Axial T2W image of lumbar spine at L4-L5 level 
showing symmetrical disc bulge causing severe anterior thecal sac indentation, bi-
lateral lateral recess compression, impinging bilateral exiting nerve roots and spinal 
canal narrowing.

[Table/Fig-7]:	 A 56-year-old male who presented with low back ache for 3 
months. This is an sagittal T2W image showing disc bulge with left paracentral 
protrusion (red arrow) indenting the anterior thecal sac and causing lumbar canal 
stenosis at L4-L5 level.

[Table/Fig-8]:	 A 75-year-old female came with the complaints of chronic low back 
ache: a) This is a T2W axial image showing diffuse symmetrical L4-L5 disc bulge 
causing severe anterior thecal sac indentation and lumbar canal stenosis along with 
bilateral lateral recess compression. Bilateral Ligamentum flavum thickening (white 
arrows) is noted in the same section; b) This is a T2W image in sagittal section at 
L3-L4 level showing severe right-sided neural foramen narrowing (red arrow); c) 
This is a T2W image in sagittal section at L3-L4 level showing severe left-sided 
neural foramen narrowing (red arrow).

[Table/Fig-9]:	 A 62-year-old female who presented with low back ache for 6 
months. This is an axial T2-weighted image showing symmetrical disc bulge 
indenting the anterior thecal sac and causing lumbar canal stenosis at L4-L5 level. 
Bilateral facet joint arthropathy (red arrows) is noted along with ligamentum flavum 
hypertrophy (white arrows).

Overall, the L4-L5 and L5-S1 levels were the most frequently 
affected sites across all degenerative parameters, including disc 
pathology, osteophyte formation, and canal or foraminal narrowing. 
These associations were statistically significant (p<0.0001), 
confirming that degenerative lumbar spine disease in chronic LBP 
is predominantly localised to the lower lumbar segments [Table/
Fig-8-10].

DISCUSSION
The present study demonstrated that degenerative changes were 
most prevalent at the L4-L5 and L5-S1 levels, with disc bulge being 
the most common MRI finding, followed by disc herniation and 
osteophyte formation. These findings were statistically significant 
(p<0.0001), reinforcing the concept that the lower lumbar segments 
bear the greatest biomechanical load and are therefore most 
susceptible to degenerative changes.

With increasing life expectancy and an ageing population, the 
prevalence and associated disability related to degenerative 
disc disease are rising. Lumbar disc degeneration remains the 
leading cause of LBP globally, with disc herniation constituting 
a major component of this degenerative process. Advances in 
MRI technology now provide a superior, non invasive modality for 
evaluating the entire lumbar spine, offering high-contrast, sensitive, 
and multiplanar images that clearly delineate disc morphology and 
its relationship with surrounding spinal structures [17].

In the present study, most patients with chronic LBP were middle-
aged, particularly in the 41-50 and 51-60 year age groups. This 
finding is consistent with global data demonstrating that lumbar 
degenerative changes increase with age due to cumulative 
biomechanical stress and progressive disc dehydration, as reported 
by Wu A et al., and Zhang C et al., [18,19]. A higher proportion 
of females (59%) was also observed, in line with previous reports 
indicating a greater prevalence of LBP among women, potentially 
related to hormonal influences, differences in bone density, and 
lifestyle factors. These findings highlight age and female sex as 
important determinants of lumbar degenerative disease and chronic 
LBP [20,21].

The present study demonstrated that degenerative changes were 
most prevalent at the L4-L5 and L5-S1 levels, with disc bulge and 
disc herniation occurring most frequently at these segments. This 
distribution corresponds with the well-established understanding 
that the lower lumbar spine bears the greatest mechanical stress, 
predisposing these levels to accelerated degeneration. Similar 
findings have been reported by Ravikanth R (2020) and Iida T et al., 
(2024), who also observed a higher incidence of disc pathology and 
degenerative alterations at these levels due to their pivotal role in 
load transmission and mobility within the lumbar spine [15,22].

In the present study, disc protrusion was observed in 20.5% of 
patients at L4-L5 and 14.2% at L5-S1, while disc extrusion was 
relatively rare. These findings are consistent with large MRI-based 
cohort studies reporting that disc protrusions occur far more 
frequently than extrusions in symptomatic populations. Similarly, 
the observation of osteophyte formation peaking at the lower 
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S. 
no. Author, year Place of study Sample size Objective Parameters assessed

Key conclusion and comparison with present 
study

1
Cheung KMC et 
al., 2009 [6]

Hong Kong, 
community 
population

1,043

To describe 
prevalence and 
pattern of lumbar MRI 
changes in a general 
population

Disc degeneration grades, 
disc bulge/herniation, Modic 
changes across lumbar 
levels

Reported high prevalence of age-related 
degeneration, with lower lumbar levels (L4-L5, 
L5-S1) most frequently involved, consistent with 
predominant lower lumbar involvement in the 
present hospital-based symptomatic cohort.

2
Ravikanth R 2020 
[15]

India, tertiary care 
hospital

1000 MRI 
lumbar and 
whole spine 
studies 

To evaluate MRI 
features of lumbar 
disc degenerative 
disease in patients 
with LBP

Disc bulge, protrusion, 
extrusion, osteophytes, 
canal and foraminal stenosis 
at each lumbar level

Found maximal degenerative changes at L4-L5 
and L5-S1 with disc bulge more common than 
extrusion, closely mirroring the current study 
where disc bulge and herniation peak at these 
levels in chronic LBP patients.

3
Ruangchainikom 
M et al., 2021 [16]

Japan/USA 
collaborative, 
symptomatic 
subjects

1095, MRI 
cohort of 
adults with 
lumbar 
symptoms

To characterise 
patterns of lumbar 
disc degeneration on 
MRI in symptomatic 
individuals

Disc degeneration grades, 
distribution by level, 
associated Modic and facet 
changes

Demonstrated that degeneration clusters at 
lower lumbar segments, particularly L4-L5 and 
L5-S1, supporting the present study’s finding that 
mechanical load concentrates degeneration at 
these motion segments.

4
Saleem S et al., 
2013 [17]

Pakistan, 
hospital-based

163 patients 
with lumbar 
degenerative 
disease

To correlate 
symptoms with MRI 
findings of lumbar 
disc degenerative 
disease

Disc desiccation, bulge, 
protrusion, extrusion, canal 
compromise

Reported disc bulge and protrusion as the most 
frequent MRI abnormalities, predominantly at 
L4-L5 and L5-S1, comparable with the present 
study where disc bulge is the commonest lesion 
at these levels in chronic LBP 

5
Badaam AM et 
al., 2023 [32]

India, cross-
sectional MRI 
study

200, Out of 
which 100 with 
LBP and 100 
subjects with 
no pain

To assess lumbar 
vertebral canal 
dimensions on MRI 
in LBP

Thecal sac area, canal 
diameter, presence of canal 
stenosis at each level

Observed reduced thecal sac area and highest 
frequency of canal compromise at lower 
lumbar levels, aligning with the present study’s 
documentation of pronounced canal stenosis and 
thecal sac indentation at L4-L5 and L5-S1

Parameters D12-L1 L1-L2 L2-L3 L3-L4 L4-L5 L5-S1 p-value

Disc bulge 0 29 (15.26%) 54 (28.42%) 119 (62.63%) 183 (96.32%) 156 (82.11%) <0.0001

Disc herniation 0 5 (2.63%) 10 (5.26%) 17 (8.95%) 42 (22.11%) 29 (15.26%) <0.0001

Disc protrusion 0 7 (3.68%) 2 (1.05%) 15 (7.89%) 39 (20.53%) 27 (14.21%) <0.0001

Disc extrusion 0 0 0 3 (1.58%) 4 (2.11%) 4 (2.11%) <0.0001

Osteophyte formation 10 (5.26%) (est.) 23 (12.11%) 40 (21.05%) 86 (45.36%) 188 (98.95%) 159 (83.68%) <0.0001

Facet arthropathy 6 (3.16%) 14 (7.37%) 30 (15.79%) 48 (25.26%) 59 (31.05%) 63 (33.16%) <0.0001

Ligamentum flavum thickening 3 (1.58%) 12 (6.3%) 20 (10.53%) 31 (16.32%) 53 (27.89%) 39 (20.53%) <0.0001

Lumbar canal stenosis 0 6 (3.16%) 16 (8.42%) 28 (14.74%) 51 (26.84%) 35 (18.42%) <0.0001

Neural foraminal compression 5 (2.63%) 19 (10.0%) 49 (25.79%) 78 (41.08%) 176 (92.63%) 136 (71.58%) <0.0001

Thecal sac indentation 3 (1.58%) 10 (5.26%) 23 (12.11%) 79 (41.58%) 187 (98.42%) 155 (81.58%) <0.0001

[Table/Fig-10]:	 Association between lumbar level and degenerative MRI findings.

lumbar levels in this study is in agreement with previous studies 
demonstrating increased osteophytic changes at L4-L5 and L5-S1, 
further supporting the role of increased mechanical burden at these 
junctions [15,17].

Facet joint arthropathy was observed in 31.1% of patients at L4-
L5 and 33.2% at L5-S1 in the present study. This lower-lumbar 
predominance is consistent with multiple imaging studies identifying 
the L4-L5 level as the most commonly affected site for facet 
osteoarthritic changes. Kalichman L et al., reported the highest 
prevalence of facet joint arthropathy at L4-L5, with substantial 
involvement also noted at L5-S1 [23]. Similarly, Eubanks JD et 
al., documented peak facet arthropathy at L4-L5, supporting the 
current findings that posterior element degeneration is concentrated 
at these functionally critical segments [24].

Ligamentum flavum hypertrophy in the present study was observed 
in 27.9% of patients at L4-L5 and 20.5% at L5-S1. Lumbar canal 
stenosis was most pronounced at L4-L5 (26.8%), followed by L5-S1 
(18.4%). These observations align with multiple studies identifying 
ligamentum flavum hypertrophy and facet joint arthropathy as major 
contributors to lumbar canal compromise at the L4-L5 level. Several 
studies have demonstrated that ligamentum flavum thickness is 
greatest at L4-L5 and that hypertrophy frequently coexists with disc 
bulge and facet arthropathy in stenotic segments [25-27].

The reported prevalence of facet arthropathy, ligamentum flavum 
hypertrophy, and lumbar canal stenosis varies widely across 
studies, likely due to differences in age distribution, population 
characteristics, and imaging methodologies [6,24,28]. Higher 
prevalence rates are generally observed in older populations or 

surgically selected cohorts, whereas community-based MRI studies 
tend to report lower values [29,30]. These variations emphasise the 
importance of interpreting degenerative MRI findings in relation to 
patient demographics and clinical context [6,24].

Although the prevalence of neural foraminal compression in the 
present study was substantially higher than that reported in large-
scale imaging analyses- such as the study by Travis Caton M et 
al., (2021), which reported rates of 16% at L4-L5 and 14.8% at 
L5-S1 in an analysis of 43,255 MRI scans using natural language 
processing the trend of decreasing prevalence beyond the L5-S1 
level remained consistent with existing literature [28]. The higher 
prevalence observed in this study aligns more closely with reports 
focusing on symptomatic populations. For instance, Norisyam Y 
et al., reported moderate-to-severe foraminal stenosis in 77.7% of 
patients at the lower lumbar levels [31].

Similarly, the finding of significant thecal sac deformation and 
reduced lumbar canal dimensions in this study corresponds with 
cross-sectional studies demonstrating reduced thecal sac area 
and narrower canal diameters in symptomatic individuals with LBP 
compared to asymptomatic controls [32]. Comparable studies from 
the literature are summarised in [Table/Fig-11] [6,15-17,28,31,32].

Overall, the results of the present study are consistent with previous 
MRI based investigations demonstrating that degenerative changes 
predominantly affect the lower lumbar segments [16,33,34]. Large 
imaging cohorts have likewise reported the highest prevalence 
of degeneration at the L4-L5 and L5-S1 levels, confirming that 
mechanical stress and load concentration render these segments 
particularly susceptible to chronic degenerative changes [16,33,34].
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Limitation(s)
As the present study was conducted at a single centre, the findings 
may not be generalisable to the broader population. A multicentre 
study design would have enhanced the external validity and 
robustness of the results.

CONCLUSION(S)
MRI plays a pivotal role in the detection and characterisation of 
degenerative changes of the lumbar spine in patients with chronic LBP. 
The present study demonstrated that the L4-L5 and L5-S1 levels are 
the most frequently affected sites across all degenerative parameters, 
including disc pathology, osteophyte formation, and canal or foraminal 
narrowing. These findings reinforce the influence of mechanical 
stress and load concentration at the lower lumbar segments as key 
contributors to degeneration. The predominance of disc bulge and 
facet joint arthropathy, along with associated ligamentum flavum 
hypertrophy and neural foraminal compression, underscores the 
multifactorial nature of chronic LBP. Recognition of these characteristic 
MRI patterns may facilitate early diagnosis, improved risk stratification, 
and the development of targeted therapeutic interventions.
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al., 2021 [28]

USA, multicentre 
MRI report 
database

43,255 MRI 
reports

To analyse age 
and sex related 
distribution of lumbar 
spinal and foraminal 
stenosis

Radiology reported central 
and foraminal stenosis by 
level

Large Natural Language Processing (NLP)-based 
series showed peak foraminal stenosis at L4-L5 
and L5-S1, consistent with the very high frequency 
of neural foraminal compression at these levels in 
the present symptomatic Indian cohort, although 
absolute percentages are higher in the current study

7
Norisyam Y et al., 
2023 [31]

Malaysia, tertiary 
centre

121 
Symptomatic 
patients

To study lateral 
lumbar spinal 
stenosis and its 
clinical correlations

Lateral recess and foraminal 
stenosis severity at lower 
lumbar levels

Reported high rates of moderate-severe foraminal 
stenosis in lower lumbar segments, comparable 
to the present study’s finding of frequent neural 
foraminal compression at L4-L5 and L5-S1 in 
patients with chronic LBP 

8
Present study, 
2025

Puducherry, India, 
tertiary hospital

190 adults 
with chronic 
LBP

To describe 
degenerative lumbar 
spine changes on 
MRI in adults with 
chronic LBP

Disc bulge, herniation, 
protrusion, extrusion, 
osteophytes, facet 
arthropathy, ligamentum 
flavum hypertrophy, 
canal stenosis, foraminal 
compression, thecal sac 
indentation by level

Demonstrates that degenerative changes are 
most frequent at L4-L5 and L5-S1, with disc 
bulge as the dominant finding and high rates of 
foraminal compression and thecal sac indentation, 
corroborating national and international data that 
lower lumbar segments bear maximal mechanical 
load and degeneration

[Table/Fig-11]:	 Comparison of present study with other studies on MRI degenerative changes of lumbar spine [6,15-17,28,31,32].
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