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Abstract:
Background

Low back pain (LBP) is a condition characterized by degenerative changes in the spine, including
intervertebral discs and ligaments. This degeneration leads to increased impairment, reduced productivity,
and increased healthcare costs. Risk factors for disc degeneration include genetic factors, mechanical stress,
and injury. Imaging procedures like X-rays, CT scans, and MRIs are used to diagnose intervertebral disc
diseases.

Methods

The study was conducted in the Department of Radiology and Imaging Sciences in Sri Ramachandra Hospital
& Research Institute, SRIHER, Porur, Chennai — 600116. A total of 222 patients participated in the study
(120 females and 102 males), age range (18-80) years. MRI images of the spine of the participants were used
for the study.

Results

Totally 2442 IV (Intervertebral)discs were evaluated (lumbar — 1110 and cervical — 1332), out of which 1081
discs were involved in degeneration. In cervical region, totally 561 IV discs were involved in degeneration
out of 1332 (42.1%). In lumbar region, totally 520 IV discs were involved in degeneration out of 1110
(46.8%). Disc bulge was the most common finding seen among the participants, both in cervical and lumbar
regions. Pearson correlation revealed that there was a significant positive correlation between age and the
degeneration, there was no significant correlation for gender and BMI. Older age significantly increases the
risk of disc degeneration. Body mass index does not significantly predict IVDD(Intervertebral Disc
Degeneration). There is no strong correlation between IVDD and pain.

Conclusion

The results highlight the necessity of thorough imaging and uniform diagnostic standards to improve therapy
effectiveness and patient results.

Keywords: Low back pain, Intervertebral disc, degeneration, MRI spine, Neck pain, Lumbar spine.
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Introduction

The structures of the spine, including intervertebral discs, ligaments, and osseous elements,
undergo morphological changes that can be classified as degenerative(Kushchayev et al., n.d.).
LBP is closely associated with degeneration of intervertebral disc, which is linked to changes
in the complex structure of the annulus fibrosus, nucleus pulposus, and the surrounding spinal
support structures. LBP imposes a considerable economic, social, and physical stress on the
community. The impact on individuals' functional capability results in increased impairment,
reduced productivity, and elevated healthcare costs(A. J. Rahyussalim et al., 2020). Risk factors
associated with disc degeneration include genetic factors, mechanical stress and injury. A study
done in 1995 on 115 pairs of male monozygotic twins found that genetic factors are the main
causes of lumbar intervertebral disc degeneration (IVDD)(Battie et al., n.d.).Familial
aggregation described 61% of IVDD scores in the upper lumbar spine and 34% of [IVDD scores
in the lower lumbar spine. This predominance was reinforced by additional twin studies, which
estimated that genetic factors contribute to up to seventy-five percent of the vulnerability to
lumbar IVDD(Livshits et al., 2011; Sambrook et al., n.d.). Possible genes involved in [IVDD
include VDR(Kawaguchi, Kanamori, et al., n.d.; Videman et al., n.d.),COL9A2(Annunen et
al., 1999), ACAN(Kawaguchi, Osada, et al., n.d.),MMP3(Takahashi et al., 2001),
COL1A1(Pluijym et al., 2004),IL-1(Solovieva et al., n.d.), IL-6 (Noponen-Hietala et al., n.d.),
COL11A1(Mio et al., n.d.),MMP2 (Dong et al., 2007), IGF1R(Urano et al., n.d.), THBS2
(Hirose et al., n.d.),MMP9(Sun et al., 2009),SKT (Karasugi et al., 2009), GDF5(Williams et
al., 2011). Problems with these genes could make the IV disc more sensitive to outside forces,
which could lead to early degeneration. Additional research is required to elucidate the
molecular mechanisms underlying each gene polymorphism. Research has demonstrated that
physical activities account for only 2% to 7% of IVDD scores. Physical exercise was weakly

linked to lumbar spondylosis in a study, but it was strongly linked to knee osteoarthritis(Muraki
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et al., 2008). This suggests that IV discs are less susceptible to mechanical stress compared to
knee joints (Oichi et al., 2020).According to a study that compared discography and control
subjects, discography subjects exhibited an increased rate of disc degeneration (DD) during the
7-to-10-year follow-up period. In discography subjects, 35% showed progressing disc
degeneration on MRI, compared to 14% of control subjects (Carragee et al., n.d.). It was also
found that young people with a history of spinal fractures were more likely to have IVDD than
healthy controls (57% vs. 8%), which suggests that trauma may be a cause of degeneration
(Kerttula et al., n.d.).To diagnose precise abnormalities and sources of pain in patients with
LBP, imaging procedures such as X-rays, CT scans, or MRIs are employed alongside physical
examinations. MRI(Magnetic Resonance Imaging) is the most reliable and effective modality
for diagnosing intervertebral disc diseases, owing to its superior image quality that reveals

degeneration(A. Rahyussalim et al., n.d.).
AIM

The study’s aim was to evaluate cervical and lumbar intervertebral disc degeneration’s

prevalence and distribution using MRI.
OBJECTIVES:

To observe the patterns of IV disc degeneration in people with low back pain(LBP) and neck

pain(NP).

To assess the number of discs implicated.

To correlate the IVDD with age, gender, BMI and pain.
Materials and method

The study was conducted in the Department of Radiology and Imaging Sciences in Sri

Ramachandra Hospital & Research Institute, SRIHER, Porur, Chennai — 600116 after obtaining
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the approval of the Institutional ethical committee(IEC-NI/17/NOV/62/99). The consent from
the participants was also obtained. A total of 222 patients participated in the study (120 females
and 102 males), age range (18-80) years.1.5 Tesla GE SignaHDxt machine was used for the
study. T1 and T2 weighted images of axial and sagittal projections were utilised for the study.
MRI images of the spine of the above participants were used for the study. Images with
anomalies obscuring the area of interest, participants with previous history of surgery were

excluded.
RESULTS:

The study population included 222 participants (120 females and 102 males) (Figurel).The age
range was 20 to 84 years (mean age =47.31 £ 14.27) (Table 1). The demographic details of the
participants are depicted in Table 1. Number of males and females in different age groups have
been classified and shown in Table2. Totally 2442 IV discs were evaluated (lumbar — 1110 and

cervical — 1332), out of which 1081 discs were involved in degeneration.

Gender distribution

H Male

® Female

Figure 1
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Variable Min Max Mean SD
Age (years) 20.00 80.00 47.34 14.27
Height (cm) 133.00 180.00 160.38 10.82
Weight (kg) 42.50 131.00 66.65 12.25

BMI 14.20 48.12 26.12 5.34

Table 1: Demographic details of the participants

Age Group Male Female Total
20-40 38 (50%) 38 (50%) 76 (34%)
41-60 46 (42%) 63 (58%) 109 (49%)
61-84 18 (49%) 19 (51%) 37 (17%)
Total 102 120 222

Table 2: Shows no. of males & females in different age groups.

Age range (years) Average of no. of degenerated discs

20-40 3.06
41-60 5.76
61-84 5.94

Table 2: Shows the average no. of degenerated discs in the different age groups.

In cervical region, totally 561(42.1%) IV discs were involved in degeneration out of 1332. In
lumbar region, totally 520 (46.8%) IV discs were involved in degeneration out of 1110 . In the

cervical region, (162) discs at C5-C6 level were profoundly affected by degeneration.
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Secondly, (136) discs at C4—C5 level underwent degeneration. In the lumbar region, 172 discs

at L4-L5 level were profoundly affected by degeneration. Secondly, 128 discs were affected at

L3-L4 IV disc level, followed by L5-S1 (127). Disc bulge was the most common finding seen

among the participants, both in cervical and lumbar regions. (Table 4) (Images 1,2,3)

Degenerative changes Male Female Total
Disc Bulge 219 280 499
Protrusion 90 95 185
Dehydration/Desiccation 63 96 159
Osteophyte protrusion 24 21 45
Osteophyte 48 60 108
Disc bulge & Protrusion 13 16 29
Extrusion 7 1 8
Disc bulge & desiccation 7 11 18
Osteophyte & Bulge 5 3 8
Protrusion & desiccation 1 0 1
Desiccation & osteophyte complex 4 0 4
Disc bulge with osteophytes 3 4 7
Extrusion 0 1 1
Osteophyte & extrusion 1 0 1
Herniation 5 3 8

Table 3 Types of degenerative changes seen among the participants.
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Image 1: Arrows show diffuse disc bulge at L4-L5 level and disc bulge and herniation at L5-

S1 IV disc level

Image 2 :Green arrow shows annular bulge of L3-4 IV disc. Red arrow shows broad-based
posterior protrusion with left paracentral herniation of L4-5 IV disc. Yellow arrow shows

annular bulge with left paracentral extrusion of L5-S1 IV disc
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Image 3: Red arrows show mild disc bulges at C4 - C5, C5 - C6 and C6 - C7 IV disc levels.

In lumbar region, disc bulge was commonly observed in L4-L5 IV disc level in males and in
L3-L4 IV disc level in females. In cervical region, disc bulge was commonly observed at C5-
C6 and C6-C7 disc levels in males and C5-C6 level in females. Among the participants, 162

(73%) had LBP, 42 (18.9%) had NP, and 18 (8.1%) had both NP and LBP.(Table 5)

Region of Pain No. of participants | Percentage

LBA 162 73.0%
NP 42 18.9%
LBA & NP 18 8.1%

Table 4: Denotes the region of pain among the participants.

The BMI distribution showed that 52.7% of the participants fell under the obese category.
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BMI distribution
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Figure 2: Shows the distribution of BMI among the participants.

'y
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IV disc degeneration was correlated with age, BMI, and gender. Pearson correlation revealed

that there was a significant positive correlation between age and the degeneration(r = 0.524,

p=0.000), there was no significant correlation for gender (r = 0.026, p = 0.701)and BMI (r =

0.087, p value =0.198). (Table 6)

No of
Disc
Age Pearson 5247
Correlation
Sig. (2-tailed) .000
Gender Pearson .026
Correlation
Sig. (2-tailed) 701
BMI Pearson .087
Correlation
Sig. (2-tailed) .198
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Table 5 : Pearson’s correlation of DD with age, gender & BMI of the subjects.

Q

LS

Pain was classified into acute(<6weeks), subacute (6 weeks to 3 months) and chronic (>3

months)(Hiillemann et al., 2018)(Table 7)

Type of pain No. of Participants
ACUTE 76 (34%)
CHRONIC 118 (53%)
SUBACUTE 28 (13%)

Table 6: Shows the no. of participants with acute, subacute and chronic pain.

This study analysed the impact of several predictors on the likelihood of IVDD using logistic

regression (Table 8).

Model Fitting Information

Model Fitting
Criteria Likelihood Ratio Tests
-2 Log
Model Likelihood |Chi-Square |df Sig.
Intercept 980.395
Only
Final 839.333 141.062 44 .000
Likelihood Ratio Tests
Model Fitting
Effect Criteria Likelihood Ratio Tests
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-2 Log
Likelihood of
Reduced

Model Chi-Square | df Sig.

Intercept 876.288 36.955 11 .000

Age 940.064 100.731 11 .000
BMI 851.766 12.433 11 332
Pain 850.256 10.923 11 450
Gender 860.562 21.229 11 031

Table 7 : Logistic regression

Our investigation into the predictors of IVDD sheds light on critical factors influencing spinal
health. Older age significantly increases the risk of disc degeneration (p value = 0.000).
Clinicians should consider age when assessing patients’ spinal health and planning preventive
strategies. While body mass index (BMI) is relevant for overall health, it does not significantly
predict DD(p value = 0.332) . Focusing solely on BMI may not yield substantial insights into
disc health. There is no strong correlation between DD and pain alone(p value = 0.450).
Nonetheless, nuanced gender disparities are present (p value = 0.031). Customizing therapies
according to gender-specific risk variables may improve patient care. To summarize, a
comprehensive strategy that takes into account factors like gender, age, BMI, and pain will

enable medical professionals to make wise choices and support spinal health.

DISCUSSION

Prevalence of MRI Findings and Degenerative Changes

The research articles reviewed revealed that the MRI findings of lumbar spine were prevalent

in both groups with and without symptoms. Kasch et al. (2022) showed that 76.4% of their
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population-based sample had at least one MRI finding, with degenerative alterations increasing
with age (Kasch et al., 2022).The incidence of lumbar discs with lower signal intensity
increased dramatically over a 30-year follow-up by Sadksjarvi et al. (2020), demonstrating that
age is a major role in disc degeneration. According to their study, distribution of disc
degeneration has shifted from predominantly occurring in the L4-L5 and L5-S1 discs to a
more equitable distribution among the four lowest discs (Sédksjarvi et al., 2020). The
prevalence of degeneration was highest in the L4/L5 disc, with 21.5% of the subjects exhibiting
it, followed by the L3/L4 disc, which had a frequency of 12.3%(Anne et al., 2024).The findings
of the present study corroborate the aforementioned results. The L4-L5 intervertebral discs
exhibited the highest degree of impact, demonstrating the most significant prevalence of

degenerative changes (Maryam et al., 2021; Suthar et al., 2015).

Disc degeneration levels most often seen in the study are L4-L5 (41.2%) and L5-S1
(24.8%)(Ravikanth, 2020; Singh et al., 2021).According to Salama AA et al, the L4/L5 level
was the most impacted disc level in the study that analysed lumbar disc degeneration amongst
construction workers. Most workers had grade 4 disc degeneration at this level, characterised
by notable observations of decreased disc space height and disc bulging mostly around the
L4/L5 level(Salama et al., 2017). But in contrast in the findings of a study revealed that
L5/S1 level (339 discs) was the most impacted followed by L4/L5 (273 discs)(Berg et al.,
2020). The findings of the study by sasi kuppuswamy et al also indicated that the L5-S1 disc is
more prone to degeneration and herniation in the asymptomatic Indian participants
examined(Kuppuswamy et al., 2017). Abdalkader M et al concluded that in cases of mild and
moderate disc degeneration(DD), the L4-L5 and L5-S1 levels of the lumbar spine were most
significantly impacted(Abdalkader et al., 2020).Suthar P et al found the total number of disc
involvement to be 241, resulting in an average of 2.21-disc involvements per patient(Suthar et

al., 2015). Among the 428 individuals, 255 (59.6%) had single level pathology, while 173
Cuest.fisioter.2024.53(3):3679-3700 3690
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(41.4%) displayed signs of multilevel pathology in a research study by Berg AJ(Berg et al.,
2020). The research on MRI Assessment of Lumbar Disc Degenerative Condition examined a
total of 1,820 discs. This encompassed an average of 1.82 disc involvements per patient, with
a notable emphasis on diverse degenerative alterations identified in these discs(Ravikanth,
2020).Moreover, Nither et al. (2022) emphasized the age-related distribution patterns of
degeneration, noting that degeneration symptoms were present in 38.8% of younger individuals
but escalated to 91.6% in older cohorts(Nather et al., 2022). This suggests that while
degenerative changes are common, their clinical significance may vary, as Dragsbaek et al.
(2020) found that different thresholds for defining degeneration influenced its association with
LBP(Dragsbzk et al., 2020).Teraguchi et al. (2014) conducted a population-based study
revealing that over 90% of individuals aged 50 and older exhibit signs of Degenerative disc
disease (DDD), with specific intervertebral regions such as C5/6, T6/7, and L4/5 being most
affected. This perfectly correlated with the present study. Their findings emphasize a consistent
correlation between age, obesity, and the occurrence of DDD, while LBP was predominantly
linked to lumbar degeneration(Teraguchi et al., 2014).Mustapha et al. (2014) focused on
cervical spine MRI results in patients suffering from neck pain and radiculopathy, identifying
cervical spondylosis as the leading diagnosis. They noted that a substantial proportion of these
patients also presented with disc prolapse, particularly at the C4/C5 level(Mustapha Z et al.,
2014). Whereas C4-C5 level was the second most affected IV disc in the present study. This
underscores the necessity for comprehensive imaging to accurately diagnose cervical spine
disorders, especially in elderly populations where such conditions are prevalent. Furthermore,
Okada et al. (2011) explored the relationship between cervical degeneration and lumbar disc
herniation. Their research indicated a higher frequency of cervical disc degeneration in patients
with lumbar herniation compared to asymptomatic controls, suggesting that lumbar disc issues

may reflect broader degenerative changes in the cervical region, particularly in individuals over
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40 years old. The study's strong inter-observer reliability enhances the credibility of these
findings(Okada et al., 2011).Lastly, Suzuki et al. (2018) investigated a large cohort of
symptomatic patients and established a robust link between age and cervical disc degradation,
particularly at mid-cervical levels. Their results indicate that understanding these degenerative
patterns is crucial for surgical interventions like spinal fusion, as they may lead to

complications such as neighbouring level degeneration post-operatively(Suzuki et al., 2018).
Gender Differences in Degenerative Disc Disease

Gender appears to influence the prevalence and severity of degenerative disc disease, as
highlighted by multiple studies. Abdalkader et al. (2020) reported a 40% prevalence of
degenerative changes among athletes, with a notable gender distribution indicating higher rates
in males(Abdalkader et al., 2020). Conversely, Maryam et al. (2021) found that females
exhibited a higher prevalence of various degenerative conditions, particularly at the L4-L5
level. This discrepancy suggests that while men may experience more severe forms of
degeneration, women may be more susceptible to developing degenerative changes, potentially
due to differences in physical activity levels and biomechanical factors(Maryam et al.,
2021).Bento et al. (2020) and Parenteau et al. (2021) both emphasized the gender disparities in
LBP prevalence, with women exhibiting a notably higher incidence(Bento et al., 2020;
Parenteau et al., 123 C.E.). This aligns with Chen et al. (2022), who reported a global increase
in LBP cases, particularly among older adults, and a consistent trend of higher prevalence in
females. The findings underscore the need for gender-sensitive approaches in LBP
management and prevention strategies(Chen et al., 2022). But there was no much significant

correlation for the gender in the present study.

Impact of Diagnostic Criteria on Clinical Qutcomes
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The variability in diagnostic criteria for lumbar disc degeneration significantly impacts clinical
outcomes related to LBP. Dragsbak et al. (2020) emphasized that different definitions and
thresholds for degeneration can alter associations with pain. More severe thresholds for disc
signal loss were linked to LBP at specific ages, indicating that clinicians must carefully
consider how they define and assess degeneration when diagnosing and treating patients. This
highlights the need for standardized protocols to improve diagnostic accuracy and treatment

efficacy(Dragsbek et al., 2020).
Longitudinal Associations with Pain

Longitudinal studies provide valuable insights into how new MRI findings relate to chronic
pain outcomes. Suri et al. (2014) identified that incident annular fissures were significantly
associated with chronic LBP, suggesting that certain MRI findings can predict future pain
experiences. This finding is critical for clinicians as it underscores the importance of
monitoring specific degenerative changes over time to anticipate potential complications in

patients presenting with LBP(Suri et al., 2014).
Lifestyle Factors and Recent Contexts

Recent studies have begun to explore how lifestyle factors influence LBP, particularly during
significant societal changes such as the COVID-19 pandemic. Sagét et al. (2020) found that
quarantine conditions led to increased reports of LBP due to prolonged sitting and decreased
physical activity among adults, particularly affecting those with higher body mass indices
(BMIs). The study's findings suggest that interventions aimed at promoting physical activity
and ergonomic practices could be beneficial for individuals experiencing LBP. The impact of
lifestyle factors during extraordinary circumstances, such as the COVID-19 pandemic, has also

been documented (Sagat et al., 2020).
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CONCLUSION

This study underscores the notable incidence and distribution of intervertebral disc
degeneration in individuals experiencing low back pain and neck pain, as demonstrated by MRI
data. The findings demonstrate that age is a significant determinant affecting the probability of
degeneration, since older individuals have a greater prevalence of compromised discs.
Although BMI and pain levels were evaluated, they did not exhibit a significant link with disc
degeneration in this study, indicating that age should be addressed in clinical assessments.
There is a need for customized strategies in the management of LBP and NP according to
demographic variables. The results highlight the necessity of thorough imaging and uniform
diagnostic standards to improve therapy effectiveness and patient results. A comprehensive
understanding of the interaction between age, gender, and lifestyle factors is crucial to
effectively manage spinal health and enhance the quality of life for persons with disc

degeneration and related pain.
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