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ABSTRACT 

Disc herniation is a common condition involving the protrusion of the nucleus pulposus through the annulus 

fibrosus, often resulting in nerve root compression and symptoms like sciatica. The vertebral column 

consists of 33 vertebrae, and the intervertebral discs (IVDs) between them play a crucial role in shock 

absorption and movement. The incidence of herniated discs is approximately 5-20 cases per 1000 adults 

annually, with peak occurrence in the 4th and 5th decades of life. Risk factors include genetic predisposition, 

high BMI, smoking, aging, physical labor, and spine injury. The pathophysiology of disc herniation involves 

the degeneration of disc structures, with the annulus fibrosus and nucleus pulposus contributing to 

biomechanical function. Herniation typically occurs posterolaterally and is most common at the L4/L5 and 

L5/S1 levels. Diagnostic tools such as X-rays, CT scans, and MRI are essential in confirming disc herniation 

and nerve root compression. Conservative management, including physical therapy, pharmacological 

treatment, and corticosteroid injections, is the first-line treatment for most patients. While conservative 

therapy has a lower risk of complications and is generally effective, a subset of patients may not achieve 

lasting relief and require surgical intervention. Understanding the epidemiology, pathophysiology, and 

management strategies for disc herniation is crucial for improving patient outcomes. 
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INTRODUCTION: 

                           The vertebral column is composed of 33 vertebrae: 7 cervical, 12 thoracic, 5 lumbar, 5 

sacral, and 4 coccygeal. Between the vertebral bodies, there are fibro-cartilaginous structures known as 

intervertebral discs. These discs are largest in the lumbar and lumbosacral regions, where the greatest 

movement occurs, and also notably large in the cervical region. (1) 

The intervertebral disc (IVD) is the largest avascular, anural, and alymphatic structure in the human body. 

Each intervertebral disc consists of three main components: 

1. Two cartilaginous end plates on either side, connecting to the adjacent vertebrae. 

2. The nucleus pulposus: a gelatinous, pulpy core. 

3. The annulus fibrosus: a tough, fibrous layer that encases and holds the gelatinous pulp in 

place. 

These components work together to absorb shock and facilitate smooth movement between the vertebral 

bodies.(2) 

 Disc herniation occurs when the nucleus pulposus, the inner gel-like core of the intervertebral disc, 

protrudes through the outer fibrous layer known as the annulus fibrosus. This displacement typically happens 

in the posterolateral region of the disc. Depending on the amount of material herniated, it can compress and 
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irritate nearby nerve roots or the dural sac, leading to pain commonly referred to as sciatica and triggering an 

inflammatory response.(3) 

Diagnosis of disc herniation primarily involves radiographic imaging, myelography, computed tomography 

(CT), and magnetic resonance imaging (MRI). Among these, MRI is currently the most effective imaging 

modality for diagnosing disc herniation. Treatment approaches are broadly categorized into surgical and 

conservative methods, with conservative treatment being the first-line option for most patients. The standard 

duration of conservative therapy is at least six weeks and typically includes bed rest, medication, physical 

exercise, epidural injections, traction, and alternative therapies.(4) 

EPIDEMIOLOGY: 

• The incidence of herniated disc is about 5 to 20 cases per 1000 adults annually.  

• Peak occurrence is in the 4th and 5th decades of life. 

• Lifetime prevalence is approximately 10%. 

• Only around 5% of cases become symptomatic. 

• Male-to-female ratio is 3:1. 

Location 

✓ The L5/S1 level is the most commonly affected. 

✓ 95% of cases involve either the L4/L5 or L5/S1 levels.(5) 

RISK FACTORS:  

➢  Hereditary factors: Genetic predisposition plays a significant role in IVDP. 

➢ Body Mass Index (BMI): Higher BMI increases the risk of lumbar disc herniation. 

➢ Smoking: Smoking accelerates disc degeneration and increases the likelihood ofherniation. 

➢ Age: Aging contributes to the wear and tear of intervertebral discs. 

➢ Physical labor: Intensity of physical work or labor increases risk due to repetitive strain on 

the spine. 

➢ Spine injury: Previous spinal trauma or injury can lead to disc herniation. 

➢ Occupation: Jobs involving heavy lifting or prolonged sitting contribute to IVDP risk. 

➢ Cardiovascular morbidity: Poor cardiovascular health may be associated with increased 

risk. 

➢   Socio-economic status: Lower socio-economic status may correlate with increased IVDP 

risk, though less influential. 

➢  Level of education: Higher educational levels may have a lower association with disc 

herniation. 

➢  Self-assessed physical activity: Reduced physical activity is linked to higher IVDP risk. 

➢ Environmental factors: Environmental exposures may accelerate genetic predisposition but 

do not directly cause herniation(6).     

PATHOPHYSIOLOGY: 

The intervertebral disc is a complex, heterogeneous, and hierarchical structure consisting of a soft, gel-like 

core known as the nucleus pulposus (NP), surrounded by a robust, fiber-reinforced ring called the annulus 

fibrosus (AF). The inner portion of the AF, adjacent to the NP, and the NP itself are enclosed by two 

cartilage endplates (CEPs). These endplates serve as both mechanical barriers and pathways for solute 

transport between the disc and the adjacent vertebral bodies (Figure 1B). 
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The AF is a composite structure made up of layers of unidirectional collagen fiber bundles arranged in an 

angle-ply laminate pattern within a hydrated, proteoglycan-rich matrix. This design provides tensile strength, 

maintaining the disc's multiaxial stability. The outer AF consists of organized concentric lamellae primarily 

composed of fibroblast-like cells that produce type I collagen. In contrast, the inner AF has a 

fibrocartilaginous composition, containing both type I and type II collagen (Figure 1B). 

The NP is a highly hydrated, proteoglycan-rich structure with randomly oriented type II collagen fibers and 

rounded nucleus pulposus cells (Figure 1B). Its high water content allows the NP, along with the 

surrounding inner AF, to function as a biomechanical shock absorber. This enables the disc to withstand 

significant axial compression by distributing the load as circumferential tensile stresses to the middle and 

outer AF. 

The disc is largely avascular and aneural, except for limited vascular and nerve networks found in the outer 

AF (Figure 1B). Consequently, nutrient transport and waste removal rely predominantly on passive diffusion 

and convection through the CEP and AF (Figure 1B).(7) 

 

 

Types of Herniations 

Posterolateral Disc Herniation 

• The protrusion typically occurs posterolaterally into the vertebral canal. 

• The herniated disc usually compresses the nerve root below the affected disc level, as the 

nerve root crosses the disc on its way to the foramen.  

o Example: An L5 disc protrusion typically affects the S1 nerve root. 
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Central (Posterior) Herniation 

• This type is less common. 

• A herniated disc above the second vertebra may compress the spinal cord or lead to Cauda 

Equina Syndrome. 

 Disc Herniation 

Nerve root compression occurs at the level above the herniation. 

The L4 nerve root is most commonly affected (8) . 

DIAGNOSIS:  

• X-rays: Used to assess structural instability, narrow disc space, loss of lumbar lordosis, and 

scoliosis. 

• CT Scan: Preferred for visualizing bony structures, calcified herniated discs, and surrounding 

soft tissues; useful for patients with non-MRI compatible implants. 

• MRI: Most sensitive for visualizing disc herniation, nerve root compression, and disc 

protrusion; aids in surgical planning (9). 

MANAGEMENT: 

 

1. Conservative Treatment Overview 

Conservative management is an important alternative approach for symptomatic patients with lumbar disc 

herniation (LDH) and associated sciatica. This approach includes: 

• Physical Therapy: A crucial part of conservative management. It focuses on strengthening 

the muscles around the spine, improving posture, and reducing the load on the discs. 

http://www.ijsrem.com/


     International Journal of Scientific Research in Engineering and Management (IJSREM) 
              Volume: 09 Issue: 02 | Feb - 2025                                  SJIF Rating: 8.448                                                 ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM41527                                              |        Page 5 

 

• Pharmacological Treatment: This involves the use of medications such as non-steroidal 

anti-inflammatory drugs (NSAIDs), analgesics, muscle relaxants, or sometimes neuropathic pain 

medications (like gabapentin or amitriptyline) for symptom management. 

• Infiltrations: Corticosteroid injections or nerve root blocks can be used to reduce 

inflammation and provide temporary pain relief. 

2. Strengths of Conservative Treatment 

• Lower Risk of Complications: Conservative treatment, as opposed to surgery, carries a 

lower risk of complications. Surgical treatments are often considered when conservative measures 

fail, but for most patients, non-invasive treatments are sufficient to resolve symptoms. 

• Generalizable to Routine Clinical Settings: As highlighted in the study, the outcomes of 

conservative treatment can be directly applied to real-world settings since patients are followed in 

routine clinical practices without randomization biases. 

3. Challenges with Conservative Management 

• Risk of Residual Confounding: Due to the observational nature of many studies, including 

this one, results may have residual biases. For example, more severe cases might naturally lean 

toward surgical interventions. Adjustments like inverse probability weighting can help mitigate this 

bias to a certain extent. 

• Non-Definitive Results for All Patients: While the majority of patients may benefit from 

conservative measures, there is still a subset of individuals who may not achieve lasting relief and 

might eventually require surgery(10, 11&12). 

DISCUSSION 

The intervertebral disc (IVD) plays a critical role in the biomechanical function of the spine by 

facilitating shock absorption and smooth movement between vertebral bodies. Disc herniation occurs 

when the nucleus pulposus (NP) protrudes through the annulus fibrosus (AF), often leading to 

compression of nearby nerve roots, causing sciatica and triggering inflammatory responses. This 

condition is most commonly observed in the lumbar region, particularly at the L4/L5 and L5/S1 

levels. Given its prevalence, especially in individuals aged 30-50 years, disc herniation represents a 

significant health burden. 

The pathophysiology of disc herniation involves complex degeneration and altered biomechanics of 

the IVD. The AF and NP work together to provide shock absorption, but when the annular fibers fail, 

herniation can occur, placing pressure on nerve structures. Several risk factors, such as age, genetic 

predisposition, obesity, smoking, and physical labor, contribute to the development of disc 

herniation. Interestingly, lower socio-economic status and decreased physical activity are also 

correlated with higher incidences, suggesting lifestyle and environmental factors play a substantial 

role. 

Diagnostic imaging, particularly MRI, is the gold standard for confirming disc herniation and guiding 

treatment decisions. MRI's superior resolution allows for detailed visualization of disc protrusions 

and nerve root compression, which is essential in surgical planning. However, conservative 

treatments, including physical therapy, pharmacological management, and corticosteroid injections, 

remain the primary approach for managing symptoms. These methods are preferred due to their 

lower risk of complications compared to surgical interventions, which are reserved for cases resistant 

to non-invasive therapies. 
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CONCLUSION 

Disc herniation, especially in the lumbar region, is a common condition with significant implications 

for quality of life. While the majority of cases respond well to conservative treatment, a subset of 

patients may require surgery. Continued research into the pathophysiology of disc degeneration and 

the efficacy of different treatment approaches is crucial for improving patient outcomes and 

minimizing the need for invasive interventions. Early diagnosis and tailored conservative 

management strategies offer the best chance for symptom relief and long-term spine health. 
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