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Painful intervertebral disc degeneration
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Abstract

Low Back Pain (LBP) is a common musculoskeletal illness that causes significant social and economic 
consequences. It is the main cause of disability. Inflammation and associated signaling pathways have recently 
been recognized as critical roles in the start and progression of disc degeneration, a major contributor to LBP. 
Inflammatory mediators are also important in the development of discogenic LBP. LBP suppression is a main 
goal of therapeutic management, but disc research studies haven’t paid enough attention to it. A discussion of the 
function of inflammation in IVD degeneration and pain induction is included in this summary of advancements 
in inflammation-related pain in disc degeneration. Puncture models, mechanical models, and spontaneous models 
are presented as the principal animal models for studying painful disc degeneration, as well as the underlying 
signaling pathways. Furthermore, promising medication candidates for suppressing discogenic LBP by reducing 
inflammation are investigated, either in the lab or in clinical trials.
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INTRODUCTION
Low Back Pain (LBP) is a frequent clinical ailment that affects people 
in their middle to late years. The frequency of LBP in adults was 7.3 
percent worldwide in 2015. Between 1990 and 2015, the number of 
people with LBP disabilities increased by 54%. LBP affects roughly 40% 
of the population at some point in their lives. This disorder is now the 
leading cause of disability in the world. Recurrent LBP has a negative 
impact on the patient’s physical and mental health, as well as putting a 
strain on the health-care and social-support systems [1].

Intervertebral Discs (IVDs) are fibro cartilaginous tissues that 
connect neighboring vertebral bodies and allow for spinal movement. 
Degeneration of IVDs (IDD) is more common as people get older, with 
more than 80% of IVDs demonstrating degeneration-related alterations 
in people over 50. IDD is a well-known source of back discomfort. 
IVD cells produce more pro-inflammatory cytokines during IDD [2]. 
Degeneration also causes extracellular matrix degradation and the 
loss of hydrophilic matrix molecules, which can induce structural and 
biomechanical changes and is a leading cause of increased inflammation, 
nerve ingrowth, and pain factor release.

Understanding IDD and the underlying inflammation is essential for 
treating discogenic LBP. Similarly, when it comes to IDD treatments, 
particularly their benefits on pain alleviation, fundamental and 
translational scientific investigations are the most effective. Laboratory 
research has traditionally concentrated on the biological healing 
of injured or deteriorated IVDs, with pain suppression receiving 
less attention. Clinical research, on the other hand, has frequently 
highlighted patients’ urgent need for pain treatment while paying 
insufficient attention to how these approaches can reduce IDD or 
promote healing [3]. Researchers are taking a more holistic approach to 
science and patient care in their study designs, which is helping to close 
the gap between clinical and basic research.

The Nucleus Pulposus (NP) is a three-part complex made up of 
gelatinous proteoglycan-rich Nucleus Pulposus (NP) in the center, 
Annulus Fibrosus (AF) on the periphery, and cartilaginous and vertebral 
Endplates (EP) on the superior and inferior surfaces. The NP is under 
high pressure, which is resisted by the AF’s strong hoop stress, which 
prevents the NP from expanding outward. When a torsional strength 
is imparted to the disc, AF resists significant tensile and compressive 
strains. Under normal circumstances, NP and AF collaborate to supply 
the mechanical qualities of the IVD, allowing the vertebral body to 
maintain a high-stress load.

Only the outer AF is innervated in healthy spines. Sensory innervation 
in the lumbar disc and sensory nerve ingrowth to the inner layer of 
the disc has been observed in animal models and human clinical 
specimens, indicating that this is a significant source of pain. Nerves 
were discovered to be located in deformed tissues in deteriorated and 
herniated discs [4]. The IVDs showed age-dependent increases in 
sensory innervation in a spontaneously degenerating mouse model. 
Discogenic LBP patients with modic alterations have increased 
innervation in their spinal endplates. TNF-, IL-1, and NGF have all 
been identified as nerve ingrowth inducers. The discogenic pain signal 
is delivered through peripheral afferent nerve fibers after passing 
through the IVD and surrounding tissues. The cells are found in the 
DRG and are projected to the brain region via projection neurons in 
the spinal dorsal horn. 

However, not all patients with disc degeneration get LBP symptoms. 
According to studies, the fraction of IVDs that are significantly 
damaged but painless increases with age. If a degenerative disc does not 
become symptomatic, the absence of persistent inflammation may be 
critical. These findings point to a link between sensory nerve ingrowth, 
inflammatory mediators, and discogenic LBP when taken combined.

DISCUSSION

Disc degeneration is a typical occurrence among the elderly with a 
complicated cause. LBP is caused in part by painful disc degeneration, 
which is considered to be exacerbated by continuous inflammation. 
We focused on the role of inflammation in disc degeneration and 
the resulting LBP in this review. We looked at laboratory studies on 
prospective candidate molecules for treating disc degeneration by 
reducing inflammation, as well as the present status of clinical trials 
aimed at discogenic pain and inflammation [5].

Currently, the majority of IVD research has been on NP and AF, with 
little attention paid to EP and subchondral bone. The IVD, on the 
other hand, is an integrated tissue with three sections that interact 
closely to form the structure, function, and metabolism. EP damage or 
calcification can alter biomechanical behaviours, pattern, and nutrient 
supply as a pain generator or accelerator of IDD by sealing the NP and 
containing the main diffusion channel of nutrients into the IVD. EP 
damage or calcification can alter biomechanical behaviours, pattern, 
and nutrient supply as a pain generator or accelerator of IDD. Only a 
few researches have looked into EP and subchondral bone degeneration 
and reported on its link to pain. Some recent research has taken a 
positive stride ahead, which is encouraging.
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