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Abstract 
Introduction: The assessment of degenerative disc diseases (DDD) in the cervical spine through magnetic 
resonance imaging (MRI) is pivotal for understanding age-related patterns and severity. As individuals age, the 
cervical spine undergoes changes leading to intervertebral disc degeneration, causing pain and reduced 
functionality. MRI, with its detailed soft tissue imaging, offers a non-invasive means to evaluate structural 
alterations associated with DDD. This study explores the relationship between age and severity of cervical spine 
degeneration, providing insights into diagnostics and potential interventions.  
Material and Methods: This descriptive study conducted at a tertiary care center aimed to evaluate and grade 
degenerative disc diseases in the cervical spine using Magnetic Resonance Imaging (MRI). From December 2021 
to November 2022, 100 patients aged 16 years and above, presenting with neck pain and stiffness, were included. 
The study utilized a 1.5 Tesla MRI scanner and focused on six cervical disc levels (C1-2 to C7-D1). Exclusion 
criteria ensured a specific cohort, excluding those with cervical spine surgeries, spondylolisthesis, fractures, spinal 
cord lesions, or contraindications for MRI. Statistical analyses, including descriptive and inferential statistics, 
were performed using SPSS version 21.1 to assess the severity of degenerative disc diseases and explore 
associations with demographic factors.  
Results: In our study evaluating 100 participants for degenerative disc disease in the cervical spine through MRI, 
we found the highest prevalence in the age groups of 21-30 years (21.0%) and 61-70 years (22.0%), with females 
exhibiting a higher occurrence (56%) compared to males (44%). Disc degeneration was observed at 27.0%, 
posterior disc protrusion at 21.0%, anterior disc protrusion at 12.0%, narrowing of disc space at 23.0%, and 
foraminal stenosis at 17.0%. The grading of disc degeneration across different age groups revealed a trend of 
increased degeneration with advancing age, with the majority observed in older age categories. Notably, Grade 
C2-3 posterior disc protrusions were prominent in the 21-40 and 31-40 age groups, while Grade C5-6 cases were 
distributed across 21-30, 41-50, and >70 years.  
Conclusion: that disc degeneration was the most common degenerative disc disease, followed by posterior disc 
protrusion, narrowing of disc space, anterior disc protrusion, and foraminal stenosis. The C5-6 level exhibited the 
highest frequency of degenerative changes, with notable occurrences in the age group of 61-70 years for disc 
degeneration and over 70 years for posterior disc protrusion. 
Keywords: Degenerative Disc Disease, Magnetic Resonance Imaging (MRI), Cervical Spine, Age-related 
Patterns. 
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Introduction 

Degenerative disc diseases (DDD) of the cervical 
spine pose a significant healthcare challenge, 
contributing to pain, functional impairment, and 
diminished quality of life for affected individuals. 
[1] As a prevalent condition, the need for accurate 
and comprehensive diagnostic tools to evaluate and 
grade the severity of cervical disc degeneration 

becomes paramount. [2] Magnetic Resonance 
Imaging (MRI) has emerged as a pivotal imaging 
modality in this context, offering detailed 
anatomical visualization and non-invasive 
assessment of soft tissues. [3] In recent years, the 
role of MRI in the evaluation and grading of 
degenerative disc diseases in the cervical spine has 
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garnered increasing attention due to its ability to 
provide a nuanced understanding of pathological 
changes in intervertebral discs. [4] 

The cervical spine, comprised of seven vertebrae, is 
particularly susceptible to degenerative changes 
over time. Intervertebral discs act as cushions 
between these vertebrae, absorbing shock and 
facilitating flexible movement. [5] However, aging, 
wear and tear, and genetic factors can contribute to 
the deterioration of these discs, leading to conditions 
such as disc bulging, herniation, and facet joint 
degeneration. [6] MRI, with its ability to produce 
detailed images of soft tissues, allows for precise 
visualization of these degenerative changes, aiding 
in the identification of specific pathologies and their 
impact on surrounding structures. [3] 

Furthermore, the integration of advanced MRI 
techniques, such as diffusion-weighted imaging and 
magnetic resonance spectroscopy, provides 
additional insights into the biochemical composition 
and microstructural alterations within degenerating 
discs. [7] This not only enhances our ability to detect 
early degenerative changes but also offers a more 
comprehensive understanding of the underlying 
mechanisms contributing to cervical disc diseases. 
The significance of correlating these imaging 
findings with clinical symptoms cannot be 
overstated, as it forms the basis for developing 
targeted therapeutic interventions and personalized 
treatment plans for individuals with varying degrees 
of cervical disc degeneration. [8] The objectives of 
this study are to explore the nuances of cervical disc 
degeneration visible through MRI, to establish 
correlations between imaging findings and clinical 
symptoms, and to underscore the significance of 
MRI in guiding treatment decisions. 

Material and Methods 

This descriptive study was conducted at a tertiary 
care center from December 2021 to November 2022, 
with the primary objective of evaluating and grading 
degenerative disc diseases in the cervical spine using 
Magnetic Resonance Imaging (MRI). The study 
included a sample size of 100 patients, aged 16 years 
and above, who presented with complaints of neck 
pain and stiffness. The study population sought MRI 
evaluation for their symptoms, and the research was 
carried out at tertiary care center, Gujarat, utilizing a 
1.5 Tesla MRI scanner (Philips Achieva). 

The study design employed a descriptive approach, 
focusing on findings from patients at each cervical 
disc level, spanning from C1-2 to C7-D1 (a total of 
six disc levels). The inclusion criteria encompassed 
individuals aged 16 years and above, of both 
genders, who exhibited symptoms such as neck pain, 
stiffness, decreased flexibility, pain radiating to the 
back of the shoulder or into the arms, as well as 
numbness, tingling, and weakness in the arms and 
hands. 

To ensure the specificity of the study cohort, certain 
exclusion criteria were established. Patients who had 
undergone cervical spine surgeries were excluded, 
along with those diagnosed with spondylolisthesis, 
cervical spine fractures, spinal cord lesions such as 
intramedullary tumors or demyelination, and 
individuals with other contraindications for MRI. 
These stringent criteria aimed to create a focused 
and homogeneous study population, allowing for a 
more accurate evaluation of the impact of 
degenerative disc diseases on the cervical spine in 
the specified patient group. 

Statistical analyses were performed using software 
SPSS version 21.1 to quantify and interpret the data 
obtained from the study. Descriptive statistics, such 
as mean and standard deviation, were calculated to 
summarize the demographic characteristics of the 
study population. The severity of degenerative disc 
diseases at each cervical disc level was graded, and 
the distribution of these grades was presented using 
frequency distributions. Additionally, inferential 
statistics, such as chi-square tests or Fisher's exact 
tests for categorical variables and t-tests or Mann-
Whitney U tests for continuous variables, were 
employed to explore potential associations between 
demographic factors and the severity of 
degeneration. A significance level of p < 0.05 was 
set to determine statistical significance.  

Results 

In present study, we evaluate the MRI findings of 
100 participants for the occurrence of degenerative 
disc disease in the cervical spine across various age 
groups. Notably, the majority of cases are observed 
in the age ranges of 21-30 years (21.0%) and 61-70 
years (22.0%). (Fig. 1) Degenerative disc diseases of 
cervical spine was more common among females 
(56%) followed by males (44%). 
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Figure 1: Incidence of degenerative disc disease of cervical spine in different age groups 

Our study uses MRI to show how common degenerative disc diseases are in the cervical spine. We found that disc 
degeneration is at 27.0%, posterior disc protrusion at 21.0%, anterior disc protrusion at 12.0%, narrowing of disc 
space at 23.0%, and foraminal stenosis at 17.0%.  

 

 
 

Figure 2: Degenerative disc disease of cervical spine

Table 1 illustrates the comparison of disc 
degeneration grading across different age groups. 
The grading is categorized by specific cervical disc 
levels (C2-3 through C6-D1), and the age 
distribution is segmented into intervals. Notably, the 
percentage distribution within each age group 

indicates the prevalence of disc degeneration at 
various cervical levels. For instance, individuals 
aged 61-70 exhibit a higher percentage of disc 
degeneration at C2-3, C3-4, and C5-6 levels 
compared to other age groups. The overall 
distribution highlights a trend of increased disc 
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degeneration with advancing age, with the majority 
of cases observed in the older age categories. The 

cervical disc degeneration was not significant at any 
age group in current study (p>0.05). 

Table 1: Comparing grading of Disc degeneration with age distribution 
Age group Grading 

C2-3 C3-4 C4-5 C5-6 C6-7 C6-D1 Zero 
 ≤20 N 0 0 0 0 0 2 2 

% 0.0% 0.0% 0.0% 0.0% 0.0% 50.0% 2.7% 
21-
30 

N 1 0 1 1 1 1 16 
% 12.5% 0.0% 50.0% 33.3% 20.0% 25.0% 21.9% 

31-
40 

N 0 2 0 1 1 0 4 
% 0.0% 40.0% 0.0% 33.3% 20.0% 0.0% 5.5% 

41-
50 

N 1 0 1 0 1 1 12 
% 12.5% 0.0% 50.0% 0.0% 20.0% 25.0% 16.4% 

51-
60 

N 2 0 0 0 0 0 11 
% 25.0% 0.0% 0.0% 0.0% 0.0% 0.0% 15.1% 

61-
70 

N 3 2 0 1 1 0 15 
% 37.5% 40.0% 0.0% 33.3% 20.0% 0.0% 20.5% 

>70 
 

N 1 1 0 0 1 0 13 
% 12.5% 20.0% 0.0% 0.0% 20.0% 0.0% 17.8% 

Total N 8 5 2 3 5 4 73 
% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 

 
In our study, the majority of Grade C2-3 posterior 
disc protrusions occurred in the age groups of 21-40 
and 31-40 years, contributing 50% each. Notable 
patterns also include Grade C5-6, observed in 33.3% 
of patients across the age groups of 21-30, 41-50, 
and >70 years. In our study, the majority of Grade 
C2-3 cases for narrowing of disc space were in the 
21-30 age group (40%), and Grade C3-4 cases were 
predominantly in the 21-30 age group (50%). For 
Grade C4-5, the majority occurred in the >70 age 
group (50%). Grade C5-6 cases were distributed 
across various age groups, and Grade C6-7 cases 
were mostly in the 51-60 age group (50%). In our 
study, Grade C2-3 formaminal stenosis 
predominantly occurred in the 51-60 age group 
(100%). Grade C3-4 cases were distributed across 
the age groups of 21-30, 51-60, and 61-70 (33.3% 
each). For Grade C4-5, the majority were in the 21-
30 age group (25%). Grade C5-6 cases were spread 
across ≤20, 51-60, and >70 age groups (33.3% 
each). Grade C6-7 predominantly occurred in the 
41-50 age group (66.7%). Grade C6-D1 cases were 
evenly split between the 41-50 and >70 age groups 
(50% each).  

Discussion 

MRI provides a noninvasive and accurate 
morphologic evaluation of the spine and is 
considered to be the most sensitive method for the 
assessment of disc degeneration. [9] This imaging 
approach provides excellent contrast evaluation for 
various structures, enabling the identification of 
conditions such as disc herniation, canal stenosis, 
subluxation, and malalignment. [10] Additionally, 
axial gradient-echo fast sequences are recommended 
for a complementary orthogonal plane. Multiple 
studies support the reliability of MRI in assessing 

and grading cervical spine degenerative changes. 
[11] A proposed grading system by Christe et al. 
[12] is based on features observed in MRI, 
encompassing osteophytes, disc prolapse, annular 
tears, and signal intensity decrease. However, 
despite their clinical significance, reproducibility 
studies on grading systems for cervical 
intervertebral disc degeneration are limited. [13] 

Our study on cervical spine degenerative disc 
diseases included patients aged 16 to 84, with a 
predominant presence in the 61-70 years age group 
(22%). Females accounted for 56% of cases, and 
males for 44%. Subgroup analysis revealed no 
significant sex distribution differences among age 
groups. Our findings align with Wang et al.'s [14] 
study, indicating higher frequency and severity of 
cervical spine degenerative changes in elderly 
females. Wang et al. [14] also observed a higher 
prevalence of spinal cord high signal in females, 
suggesting a susceptibility to cervical myelopathy. 
Concurrently, Fejer et al. [15] found that women 
report higher neck pain prevalence, likely influenced 
by both structural degeneration and physiological 
pain perception differences. In our study, older 
patients had more physical issues but fewer 
psychological factors contributing to disability 
compared to younger patients. [16]  

Recent evidence, as indicated by Wang et al. [17] 
and Wang and Griffith [18], suggests that relative 
estrogen deficiency in postmenopausal women may 
contribute to accelerated lumbar disc degeneration 
and degenerative spondylolisthesis, leading to an 
increased prevalence of lower back pain. A similar 
trend may be observed in the cervical spine, as noted 
by Strauss et al. [19], who found disc degeneration 
in 17% of discs in men and 12% in women in their 
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twenties, rising to 86% and 89% in both men and 
women over 60. Gambacciani et al. [20] reported a 
progressive decrease in disc space after menopause, 
particularly within the first 5 to 10 years. However, 
a recent 4-year follow-up study by Wáng et al. [21] 
starting at a mean age of 72.5 years revealed greater 
lateral thoracic and lumbar disc area loss in women 
than in men. This aligns with previous reports by 
Wáng et al. [21] and de Schepper et al. [22], 
indicating faster disc space narrowing in women 
even 20 years after menopause. Importantly, this 
study tentatively suggests that the 'accelerated spine 
degeneration' phase could persist until >81 years 
old, representing the oldest age group in similar 
studies [13,14]. 

In our study on degenerative disc diseases of the 
cervical spine using MRI, disc degeneration was the 
most common condition (27%), followed by 
narrowing of disc space (23%), posterior disc 
protrusion (21%), anterior disc protrusion (12%), 
and foraminal stenosis (17%). These findings align 
with Okada et al.'s MRI study (2011), which 
revealed a higher presence of cervical disc 
degenerative changes in the herniation group 
(98.0%) compared to the control group (88.5%), 
even though all patients in the herniation group were 
asymptomatic regarding the cervical spine. The 
prevalence of degenerative changes increased with 
aging, consistent with previous reports [23–25]o. 
When comparing patients with lumbar disc 
herniation to healthy volunteers without cervical 
spine symptoms, the former exhibited a significantly 
higher prevalence of decreased signal intensity of 
intervertebral discs and posterior disc protrusion on 
cervical spine MRI. These results strongly suggest 
that lumbar disc herniation patients may also 
manifest degenerative changes in spinal segments 
beyond the lumbar spine, potentially influenced by 
individual factors such as genetics.  

In our present study on cervical disc degeneration, 
we observed that disc degeneration was most 
prevalent (27%), with a notable concentration in the 
age group of 61-70 years (37.5%). Posterior disc 
protrusion was noted in 21% of discs, primarily in 
those over 70 years (60%). Anterior disc protrusion 
(12%) and narrowing of disc space (23%) showed 
varied age distributions, with 50% of anterior disc 
protrusions occurring in the 21-30 years age group 
and 40% of disc space narrowing observed in the 21-
30 years age group. Foraminal stenosis was present 
in 17% of discs, exclusively in the 51-60 years age 
group. Our findings resonate with the literature, 
where disc degeneration is associated with aging, 
and we also confirmed that disc space narrowing 
represents an advanced stage of degeneration. 
[26,27] In terms of specific disc levels, C5-C6 
exhibited the highest frequency of degenerative 
changes, consistent with previous studies. [28,29] 

Furthermore, our study aligns with existing 
literature indicating the association between lumbar 
disc herniation and degenerative changes in the 
cervical spine. [30,31] This suggests a potential 
simultaneous occurrence of degenerative changes in 
both the lumbar and cervical spine, possibly 
influenced by individual factors such as genetics. 
Our observations, similar to findings by Matsumoto 
et al. [32] and Okada et al. [24], emphasize the need 
for a comprehensive examination of the entire spine 
in cases of disc degeneration. Notably, our study's 
findings on the prevalence of degenerative disc 
diseases are in line with recent studies, such as 
Parenteau et al. [33] and Suzuki et al. [34], providing 
additional insights into the age distribution and 
specific disc levels affected. 

This cross-sectional study, with a small sample size 
and a predominantly middle-aged population, lacks 
a longitudinal approach to accurately depict the 
progression of cervical disc degeneration. The 
observed prevalence may not fully represent 
symptomatic patients in the general population, and 
clinical data correlating symptoms with MRI 
findings are absent. 

Conclusion 

In conclusion, our study investigated MRI findings 
in 100 participants, revealing a higher prevalence of 
cervical spine degenerative disc disease in certain 
age groups, with a predominant occurrence in 
females. The most common conditions identified 
were disc degeneration, narrowing of disc space, 
posterior disc protrusion, anterior disc protrusion, 
and foraminal stenosis. Notably, the C5-C6 disc 
level was frequently affected. The grading of disc 
degeneration across different age groups revealed a 
trend of increased degeneration with advancing age, 
with the majority observed in older age categories.  

Bibliography 

1. Wu PH, Kim HS, Jang IT. Intervertebral disc 
diseases PART 2: a review of the current 
diagnostic and treatment strategies for 
intervertebral disc disease. International journal 
of molecular sciences. 2020;21(6): 2135.  

2. Di Lella GM, Costantini AM, Monelli E, Guerri 
G, Leone A, Colosimo C. Diagnostic Imaging 
in the Degenerative Diseases of the Cervical 
Spine. In: Cervical Spine: Minimally Invasive 
and Open Surgery. Springer; 2022. p. 33–61.  

3. Nunna Jr B, Parihar P, Wanjari M, Shetty N, 
Bora N, NUNNA Jr B, et al. High-Resolution 
Imaging Insights into Shoulder Joint Pain: A 
Comprehensive Review of Ultrasound and 
Magnetic Resonance Imaging (MRI). Cureus. 
2023;15(11).  

4. Tamagawa S, Sakai D, Nojiri H, Sato M, 
Ishijima M, Watanabe M. Imaging evaluation 
of intervertebral disc degeneration and painful 



 
  

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Dhoriyani et al.                                            International Journal of Pharmaceutical and Clinical Research  

375   

discs—advances and challenges in quantitative 
MRI. Diagnostics. 2022;12(3):707.  

5. Frost BA, Camarero-Espinosa S, Foster EJ. 
Materials for the spine: anatomy, problems, and 
solutions. Materials. 2019;12(2):253.  

6. Urban JP, Fairbank JC. Current perspectives on 
the role of biomechanical loading and genetics 
in development of disc degeneration and low 
back pain; a narrative review. Journal of 
biomechanics. 2020;102:109573.  

7. Russo F, Ambrosio L, Giannarelli E, Vorini F, 
Mallio CA, Quattrocchi CC, et al. Innovative 
quantitative magnetic resonance tools to detect 
early intervertebral disc degeneration changes: 
a systematic review. The Spine Journal. 2023;  

8. Jackson-Fowl B, Hockley A, Naessig S, Ahmad 
W, Pierce K, Smith JS, et al. Adult cervical 
spine deformity: a state-of-the-art review. Spine 
Deformity. 2023;1–21.  

9. Modic MT, Ross JS, Masaryk TJ. Imaging of 
degenerative disease of the cervical spine. 
Clinical orthopaedics and related research. 
1989;(239):109–20.  

10. Heuer F, Schmidt H, Wilke HJ. The relation 
between intervertebral disc bulging and annular 
fiber associated strains for simple and complex 
loading. Journal of biomechanics. 2008; 41(5): 
1086–94.  

11. Hinshaw W, Andrew E, Bottomley P, Holland 
G, Moore W, Worthington B. Display of cross 
sectional anatomy by nuclear magnetic 
resonance imaging. The British journal of 
radiology. 1978;51(604):273–80.  

12. Christe A, Läubli R, Guzman R, Berlemann U, 
Moore R, Schroth G, et al. Degeneration of the 
cervical disc: histology compared with 
radiography and magnetic resonance imaging. 
Neuroradiology. 2005;47(10):721–9.  

13. Nouri A, Martin AR, Mikulis D, Fehlings MG. 
Magnetic resonance imaging assessment of 
degenerative cervical myelopathy: a review of 
structural changes and measurement 
techniques. Neurosurgical focus. 2016;40(6): 
E5.  

14. Wang XR, Kwok TC, Griffith JF, Yu BWM, 
Leung JC, Wáng YXJ. Prevalence of cervical 
spine degenerative changes in elderly 
population and its weak association with aging, 
neck pain, and osteoporosis. Annals of 
Translational Medicine. 2019;7(18).  

15. Fejer R, Kyvik KO, Hartvigsen J. The 
prevalence of neck pain in the world population: 
a systematic critical review of the literature. 
European spine journal. 2006;15 (6): 834–48.  

16. Mailis-Gagnon A, Nicholson K, Yegneswaran 
B, Zurowski M. Pain characteristics of adults 65 
years of age and older referred to a tertiary care 
pain clinic. Pain Research and Managem-ent. 
2008;13(5):389–94.  

17. Wang YXJ, Kaplar Z, Deng M, Leung JC. 
Lumbar degenerative spondylolisthesis 
epidemiology: a systematic review with a focus 
on gender-specific and age-specific prevalence. 
Journal of Orthopaedic Transl -ation. 2017; 
11:39–52.  

18. Wang XR, Kwok TC, Griffith JF, Yu BWM, 
Leung JC, Wáng YXJ. Prevalence of cervical 
spine degenerative changes in elderly 
population and its weak association with aging, 
neck pain, and osteoporosis. Annals of 
Translational Medicine. 2019;7(18).  

19. Strauss E, Frank J, Walsh M, Koval K, Egol K. 
Does obesity influence the outcome after the 
operative treatment of ankle fractures? The 
Journal of Bone and Joint Surgery British 
volume. 2007;89(6):794–8.  

20. Gambacciani M, Pepe A, Cappagli B, Palmieri 
E, Genazzani A. The relative contributions of 
menopause and aging to postmenopausal 
reduction in intervertebral disk height. 
Climacteric. 2007;10(4):298–305.  

21. Wang YJ, Griffith JF, Zeng X, Deng M, Kwok 
AW, Leung JC, et al. Prevalence and sex 
difference of lumbar disc space narrowing in 
elderly chinese men and women: osteoporotic 
fractures in men (Hong Kong) and osteoporotic 
fractures in women (Hong Kong) studies. 
Arthritis & Rheumatism. 2013;65(4):1004–10.  

22. de Schepper EI, Damen J, van Meurs JB, Ginai 
AZ, Popham M, Hofman A, et al. The 
association between lumbar disc degeneration 
and low back pain: the influence of age, gender, 
and individual radiographic features. Spine. 
2010;35(5):531–6.  

23. Gore DR. Roentgenographic findings in the 
cervical spine in asymptomatic persons: a ten-
year follow-up. Spine. 2001;26(22):2463–6.  

24. Okada E, Matsumoto M, Fujiwara H, Toyama 
Y. Disc degeneration of cervical spine on MRI 
in patients with lumbar disc herniation: 
comparison study with asymptomatic 
volunteers. European Spine Journal. 2011;20 
(4):585–91.  

25. Okada E, Matsumoto M, Ichihara D, Chiba K, 
Toyama Y, Fujiwara H, et al. Aging of the 
cervical spine in healthy volunteers: a 10-year 
longitudinal magnetic resonance imaging study. 
Spine. 2009;34(7):706–12.  

26. Oichi T, Taniguchi Y, Oshima Y, Tanaka S, 
Saito T. Pathomechanism of intervertebral disc 
degeneration. JOR spine. 2020;3(1):e1076.  

27. Cornaz F, Widmer J, Farshad-Amacker NA, 
Spirig JM, Snedeker JG, Farshad M. 
Intervertebral disc degeneration relates to 
biomechanical changes of spinal ligaments. The 
Spine Journal. 2021;21(8):1399–407.  

28. Tao Y, Galbusera F, Niemeyer F, Samartzis D, 
Vogele D, Wilke HJ. Radiographic cervical 
spine degenerative findings: a study on a large 



 
  

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Dhoriyani et al.                                            International Journal of Pharmaceutical and Clinical Research  

376   

population from age 18 to 97 years. European 
Spine Journal. 2021;30(2):431–43.  

29. Roch PJ, Wagner M, Weiland J, Spiering S, 
Lehmann W, Saul D, et al. Total disc 
arthroplasties alter the characteristics of the 
instantaneous helical axis of the cervical 
functional spinal units C3/C4 and C5/C6 during 
flexion and extension in in vitro conditions. 
Journal of Biomechanics. 2020; 100:109608.  

30. Lee SH, Son DW, Lee JS, Sung SK, Lee SW, 
Song GS. Relationship between endplate 
defects, modic change, facet joint degener-
ation, and disc degeneration of cervical spine. 
Neurospine. 2020;17(2):443.  

31. Gao K, Zhang J, Lai J, Liu W, Lyu H, Wu Y, et 
al. Correlation between cervical lordosis and 
cervical disc herniation in young patients with 
neck pain. Medicine. 2019;98(31).  

32. Matsumoto M, Okada E, Toyama Y, Fujiwara 
H, Momoshima S, Takahata T. Tandem age-
related lumbar and cervical intervertebral disc 
changes in asymptomatic subjects. European 
Spine Journal. 2013;22(4):708–13.  

33. Parenteau CS, Lau EC, Campbell IC, Courtney 
A. Prevalence of spine degeneration diagnosis 
by type, age, gender, and obesity using 
Medicare data. Scientific reports. 2021;11(1) 
:1–11.  

34. Suzuki A, Daubs MD, Hayashi T, 
Ruangchainikom M, Xiong C, Phan K, et al. 
Patterns of cervical disc degeneration: analysis 
of magnetic resonance imaging of over 1000 
symptomatic subjects. Global spine journal. 
2018; 8(3):254–9.  

 


