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Abstract - Sciatica is a common and often functionally limiting condition characterized by radiating leg pain caused 

by irritation or compression of the lumbosacral nerve roots. It is most frequently associated with lumbar disc herniation 

or spinal canal stenosis. Symptoms can persist over time, often affecting mobility and overall well-being. The aim of 

this review is to summarize the available knowledge about pathophysiology, risk factors, diagnostic methods, and 

treatment strategies for low back pain with sciatic radiation, with an emphasis on clinical relevance and management 

options. The literature available in the PubMed database was reviewed, based on 30 studies published between 2011 

and 2024 and identified through a systematic search. Sciatica is a multifactorial condition requiring a 

multidisciplinary, patient-centered diagnostic and therapeutic approach. While conservative treatment remains first-

line, surgical options offer promising outcomes in refractory cases. Preventive strategies targeting modifiable lifestyle 

and occupational risk factors are critical for reducing incidence. Further research into the pathomechanisms of sciatica 

is essential for optimizing clinical management and improving long-term quality of life. 
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1. INTRODUCTION 

Low back pain (LBP) is the leading cause of disability and frequently causes individuals to seek medical 

care, with an estimated average prevalence of around 9% of the global population and is expected to become 

increasingly prevalent with the aging of the population [1,2]. While LBP is generally harmless and resolves 

on its own, it can sometimes indicate serious spinal conditions, such as malignancies, which are identified 

in 1.4–5% of cases. Sciatica commonly occurs alongside lower back pain, with an annual incidence reported 

between 1% and 5%, and a lifetime prevalence ranging from 10% to 40% [1]. Sciatica is a severe and often 

disabling condition resulting from compression of the sciatic nerve roots (L4–S3), most commonly due to 

narrowing of the vertebral canal or is triggered by mechanical trauma which leads to intervertebral disc 

protrusion or prolapse. Among the primary causes of sciatica are trauma-induced herniation and stenosis of 

the neural foramina. Clinically, sciatica presents as radicular pain originating in the lower back and radiating 

along the path of the sciatic nerve. This pain may be accompanied by unilateral or bilateral lower limb 

symptoms and, in some cases, neurological impairments such as muscle weakness, absence of tendon 

reflexes, sensory deficits, numbness, or even bladder dysfunction. Worldwide, sciatica is recognized as a 

major medical problem [3]. Patients suffering from sciatica typically report chronic pain that worsens with 

lumbar spine flexion, twisting, bending, or coughing [1,3]. Pain associated with sciatica can manifest as 

burning, a sense of heaviness, or a feeling of tightness along the affected nerve pathway. As the irritation or 

damage to the sciatic nerve worsens, symptoms often progress from sensory disturbances such as pain-

paresthesia to more severe motor deficiency. This progression reflects increasing nerve damage [1]. The 

pain is alleviated by analgesic treatment, including non-steroidal anti-inflammatory drugs (NSAIDs). The 

condition affects both males and females, with the highest incidence observed during the fourth decade of 

life. Sciatica is uncommon in individuals under 20 years old, except in cases secondary to trauma and 
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triggered by physical activity and postures typical in certain work environments. Compression of the spinal 

nerve root may result in localized edema and ischemia, leading to inflammation and possible leakage from 

degenerated intervertebral discs. Typical clinical manifestations include tenderness on palpation, muscle 

weakness, sensory deficits, and pain exacerbated by movement. Recent research indicates that the 

prevalence of sciatic symptoms varies considerably, ranging from 1.6% to 43%. It has been suggested that 

the use of the term "sciatica" to describe involvement of the L1–L4 nerve roots may lead to misinterpretation 

of lower back pain radiating to the leg. When sciatica is defined more precisely based on pain distribution 

and/or duration, reported prevalence rates tend to be lower, and sciatica remains more common among 

individuals engaged in physically demanding occupations [3]. 

 

2. PATHOPHYSIOLOGY OF THE PAIN 

A. The role of inflammatory in painful radiculopathy 

Numerous studies have highlighted the involvement of inflammatory processes in the pathophysiology 

of sciatica. Cells within the intervertebral disc are capable of synthesizing proinflammatory mediators, 

which contribute to the recruitment of immune cells, including macrophages and lymphocytes. This 

inflammatory cascade leads to the release of cytokines and other signaling molecules such as IL-1β, IL-6, 

IL-8, IL-17, TNF-α, IFN-γ, and PGE2, as well as the production of neuroactive substances like nerve growth 

factor (NGF) and substance P [4]. The findings indicate that patients with disc herniation (DH) exhibit 

elevated serum cytokine levels and that individual factors such as age, body mass index (BMI), and gender 

significantly influence the expression of certain cytokines. Among the 21 factors found to be elevated in 

individuals with disc herniation (DH), only three mediators - HMGB1, PDGFbb, and IL-9 demonstrated a 

significant association with the severity of the herniation [5]. A conducted study demonstrated elevated 

levels of proinflammatory cytokines in serum samples, as well as increased expression of proinflammatory 

cytokine genes in disc tissue - findings consistent with other studies involving patients with sciatica. 

However, these elevated cytokine levels did not show a significant correlation with pain intensity, indicating 

that inflammation may not be a primary factor influencing the severity of radicular pain. Additionally, the 

absence of any association between proinflammatory cytokine levels in both disc tissue and serum and pain 

duration suggests that this conclusion may apply to both acute and chronic forms of radicular pain [4]. 

B. The role of mechanical compression in painful radiculopathy 

The role of nerve root compression in the development of pain associated with lumbar radiculopathy 

remains a subject of debate [4]. However, the nerve root involvement demonstrates the highest rate of 

diagnostic misinterpretation among eight commonly assessed spinal pathologies, highlighting the challenges 

in accurately identifying its clinical significance [6].  

 

3. THE MOST COMMON RISK FACTORS 

Numerous studies have been carried out to examine the impact of various risk factors on the development 

of sciatica. The conclusions consistently indicate that certain factors may increase the risk of developing 

sciatica in the future. A study carried out among the Northern Finnish population revealed a strong 

independent link between multisite pain and sciatica, reinforcing earlier findings that sciatica has a 

multifactorial origin [7]. Another conducted study showed that manual occupational status in both sexes, 

semi-professional occupations in males were identified as significant predictors of sciatica [8]. In addition, 

a likelihood of hospitalization due to sciatica appears to be high among individuals engaged in lifting or 

carrying heavy loads, as well as those in sedentary jobs that require handling moderately heavy objects [9]. 

Also, prior history of cervical spine and lumbar spine pain were identified as significant predictors of sciatica 

[8]. Obesity is another predisposing factor, which increases the risk of hospitalization for sciatica [7,9,10]. 

Obesity, as measured by body mass index, was associated with a 36% higher risk of hospitalization for 

sciatica, while abdominal obesity, determined by waist circumference, increased the risk by 41%. 

Individuals who were current smokers at baseline had a 33% higher risk of later hospitalization for sciatica, 
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while former smokers did not show an elevated risk [7,10].  Additional factors linked to sciatica are related 

to socioeconomic conditions, including low levels of education, unemployment, and living alone [7]. 

 

4. ACTIONS TO MINIMIZE THE RISK OF SCIATICA 

Studies suggest that preventive interventions for sciatica should focus on reducing excessive physical 

workload, preventing overweight, encouraging smoking cessation, and promoting vigorous physical 

activity. Additionally, greater emphasis should be placed on the prevention and management of pain in other 

anatomical regions [8]. Although physical work is generally considered a risk factor, evidence suggests that 

heavy or very heavy work may actually act as a protective factor [9]. Engaging in active commuting, such 

as walking or cycling to work, has been correlated with a reduced risk, highlighting its significant potential 

implications for public health. In a conducted study, commuting to work by walking or cycling was 

associated with a 33% reduction in the incidence of hospitalization for sciatica, an effect that remained 

statistically significant after adjusting for body mass index and other recreational physical activities. In 

contrast, other types of leisure-time activities did not exhibit a significant protective effect [10]. 

Incorporating these factors into the therapeutic and rehabilitative approaches to sciatica may contribute to 

improved patient outcomes and a more efficient recovery process [7]. 

 

5. DIAGNOSIS 

A.  Physical examination 

The study findings demonstrated a statistically significant association between the functional test and 

MRI findings at the L4–L5 vertebral level [11]. 

B. SLR 

The Straight Leg Raise (SLR) test is a diagnostic maneuver used to assess nerve root tension. It is 

effective in reproducing pain associated with disc herniation by stretching the affected nerve roots, thereby 

mimicking the symptoms of nerve compression - most notably at the L5 and S1 levels. This test aids in 

distinguishing sciatica-related pain from discomfort caused by other conditions. During the test, the patient 

lies in a supine position while the examiner elevates the affected leg with the knee fully extended until pain 

is elicited. Anatomically, this action results in displacement or deformation of the L5 and S1 nerve roots by 

approximately 2–6 mm at the foraminal level. Consequently, the SLR test tenses the L5–S1 nerve roots, 

with less impact on L4 and minimal effect on higher levels. A positive result is indicated by the onset of 

pain when the leg is raised to an angle of less than 60 degrees. Nerve root compression is more frequently 

detected by the SLR test in individuals under the age of 30. As age increases, the likelihood of a positive 

SLR result steadily decreases, with patients over 60 years old being approximately five times less likely to 

exhibit a positive response compared to those under 60. This decline in test sensitivity with age may be due 

to age-related physiological changes and degenerative alterations in musculoskeletal structures. Although 

advancing age appears to reduce the diagnostic accuracy of the Straight Leg Raise (SLR) test, this 

association has not been found to be statistically significant [12]. 

C. ESLR 

The Extended Straight Leg Raise (ESLR) test begins similarly to SLR test. The patient is lying in a 

supine position on the examination table, the examiner passively elevates the patient's leg while maintaining 

full knee extension, a neutral hip rotation, and allowing the ankle to remain relaxed. Leg elevation is 

continued until either initial symptoms are provoked or the patient’s pre-existing lower limb symptoms are 

exacerbated by approximately 30%. If no symptoms are elicited by the time the hip flexion reaches 90 

degrees, the maneuver is discontinued and the test result is considered negative. The Extended Straight Leg 

Raise test differs from the conventional SLR in several aspects related to symptom provocation: (i) elicited 

responses are not required to reach below the knee, (ii) symptoms may manifest at any point within a range 

of 0 to 90 degrees of hip flexion, rather than strictly below 70 degrees, and (iii) a structural differentiation 

movement is added. To determine whether the elicited responses are neural or musculoskeletal in origin, a 
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targeted structural differentiation maneuver is performed at the precise angle of hip flexion where the 

symptoms are provoked. 

The choice of the added movement is guided by the anatomical location of the provoked symptoms. For 

distally located symptoms - specifically those occurring below the knee—hip internal rotation is applied at 

the same angle of hip flexion at which the responses were evoked. Conversely, if the symptoms are provoked 

proximally, within the buttock or hamstring region, ankle dorsiflexion is used as the structural differentiation 

maneuver, akin to the technique in the Bragard test. A critical aspect of performing structural differentiation 

maneuvers lies in recognizing the continuity of the nervous system. A movement applied at a 

musculoskeletal site that is asymptomatic - but known to mobilize the sciatic neural structures and its 

contiguous nerve roots - may provoke referred responses in the target region. The ESLR is considered 

positive when two criteria are met: (i) the standard SLR evokes at least a portion of the patient’s symptoms 

or exacerbated existing symptoms by 30%, and (ii) a structural differentiation maneuver - specifically one 

that mobilizes the nerve roots without influencing spinal structures, such as ankle dorsiflexion or hip internal 

rotation - further intensifies the provoked symptoms. Nonetheless, the ESLR should not be used as a 

definitive diagnostic tool for identifying or ruling out specific pathological conditions. Rather, its use is 

recommended as a complementary component of the overall clinical assessment. When integrated with 

patient history and other clinical findings, the ESLR may serve as a valuable tool in identifying individuals 

presenting with sciatic or neural symptoms [13]. 

D. Femoral stretch test 

The femoral stretch test (FST) is conducted with the patient positioned prone. The examiner passively 

flexes the knee on the affected side by holding the ipsilateral ankle. The test is considered positive if this 

maneuver elicits the patient's characteristic lower limb pain [14].  

E. Slump test 

The patient is seated at the edge of the examination table with knees flexed and hands placed behind the 

back. The spine is passively flexed forward into full thoracolumbar flexion. Cervical flexion is then added, 

maintained manually by the examiner. Reproduction or increase of radicular symptoms is noted. Next, the 

patient dorsiflexes the ankle and extends the knee on the tested side. The degree of knee extension is 

measured using a digital inclinometer, and symptom response is recorded. The patient then extends the 

cervical spine, and any reduction in symptoms is noted. The procedure is repeated on the contralateral side. 

The test is considered positive if symptoms are alleviated with cervical spine extension and if asymmetry in 

pain or knee extension range is observed [15]. 

 

6. RADIOLOGICAL EXAMINATIONS 

A. MRI 

Imaging techniques play a crucial role in clinical diagnosis, with MRI being recognized as the gold 

standard detecting DH [11]. Magnetic resonance imaging is generally advised after six to eight weeks of 

ongoing pain unresponsive to conservative treatment. Nonetheless, urgent MRI evaluation is necessary if a 

patient is having an acute neurologic deficit or when a mass effect is suspected [1]. Analysis of the 

correlations between VAS scores and MRI findings revealed a moderate relationship between the intensity 

of pain and the size of the disc herniation at the L4-L5 intervertebral level [11]. 

B. CT 

A non-contrast CT scan can be helpful in identifying fractures [1]. CT demonstrates high sensitivity and 

specificity.  A study has been conducted and demonstrated that CT is comparably sensitive to lumbar MRI 

in assessing most of the analyzed items, aside from Modic changes, degenerative alterations, disc signal, 

and disc herniation [16]. 

C. X-Ray 

X-ray imaging of the lumbosacral spine is used to detect instability, fractures, and spondylolisthesis [1]. 
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D. EMG 

In patients with chronic low back pain (CLBP) presenting with radicular symptoms, electromyography 

(EMG) can be a valuable diagnostic tool for identifying the underlying etiology. EMG allows for precise 

localization of the affected nerve root and helps differentiate between radiculopathy and peripheral 

neuropathy, thereby distinguishing intrinsic from peripheral nerve involvement - each requiring different 

therapeutic approaches [17]. However, it is not regarded as an essential diagnostic tool [1]. 

E. ODI - functional assessment scale 

The Oswestry Disability Index (ODI) is the most widely used disease-specific patient-reported outcome 

measure for assessing functional disability associated with back pain. In a study evaluating the strengths and 

limitations of the ODI as a tool for assessing back pain patients, the index showed generally good 

performance. However, it also had some problematic findings that may complicate the interpretation of some 

results [18]. 

F. VAS 

The relationship between the visual analog scale (VAS) and MRI findings was assessed, revealing a 

moderate but significant positive correlation between VAS scores and the presence of DH [11]. 

 

7. QUALITY OF LIFE 

The term "quality of life" (QL) in the context of health emerged from the recognition that health is a vital 

(if not the most essential) component of overall quality of life. To obtain a comprehensive understanding of 

a patient's health condition, it is important to assess health-related quality of life (HRQL) in addition to 

standard clinical evaluations. These assessments should go beyond focusing solely on the affected organ or 

system and should include functional impairments - physical, emotional, and social - experienced by the 

patient as a result of their condition [19]. 

Data from 8,385 patients with back and leg pain, with a mean age of 52, were analyzed [20]. A strong 

correlation was found between the EQ-5D (mobility, self-care, usual activities, pain/discomfort and 

anxiety/depression assessment) and the ODI, as well as between the EQ-5D and back pain scores [20,21]. 

A moderate correlation was observed between the EQ-5D and leg pain scores. Greater levels of disability, 

as indicated by higher ODI scores, were associated with lower EQ-5D scores, demonstrating a similar pattern 

of response for both back and leg pain scores [20]. 

 

8. TREATMENT 

A. Physiotherapy 

Early referral to physical therapy following an initial primary care consultation for recent-onset low back 

pain with sciatica was associated with significantly greater improvements in disability and other clinical 

outcomes over a one-year follow-up period, compared to usual care [22]. Neurodynamic techniques and 

conventional exercise therapy are both commonly integrated into evidence-based rehabilitation protocols 

for managing sciatica-related symptoms. Both contribute to the reduction of radicular pain. However, the 

immediate application of neurodynamics in conjunction with conventional exercises demonstrated superior 

activation of the biceps femoris muscle compared to conventional exercises alone. Based on the findings, it 

may be concluded that combining neurodynamic techniques with conventional exercise therapy is effective 

in alleviating pain, enhancing biceps femoris muscle activation, and improving health-related quality of life 

(HRQL) in individuals with sciatica [23]. 

B. Pharmacotherapy 

Pharmacological treatment plays a critical role in managing low back pain, particularly when non-

pharmacological interventions alone are insufficient [24]. Among available medications, nonsteroidal anti-

inflammatory drugs (NSAIDs) and muscle relaxants such as cyclobenzaprine and tizanidine have 

demonstrated the most favorable balance of benefits and risks for short-term relief of pain and disability 

[1,24]. These medications are widely used during the acute phase to reduce symptoms in the early stages, 
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offering rapid relief from pain [24]. In addition to first-line treatments, several other pharmacological agents 

- including corticosteroids, anticonvulsants, and antidepressants can also be prescribed as part of therapeutic 

protocols [25]. In individuals with acute radiculopathy resulting from lumbar disc herniation, short-term oral 

corticosteroid therapy has been associated with slight improvements in functional outcomes but does not 

appear to significantly alleviate pain compared to placebo [26]. Although certain studies have also explored 

the efficacy of gabapentin and pregabalin in the management of pain associated with acute sciatica or low 

back pain, the supporting evidence remains insufficient. Furthermore, documented adverse effects and other 

clinical considerations raise concerns regarding their safety profile, and therefore, routine clinical use of 

these agents cannot be recommended [25]. Transforaminal epidural steroid injections (TESI) represent an 

alternative method of corticosteroid delivery that has been evaluated for their effectiveness in the treatment 

of acute sciatica. Evidence from a study comparing TESI interventions with standard care showed no 

significant differences in primary outcomes, apart from a modest improvement in leg pain observed in one 

intervention group. However, analysis of secondary outcomes demonstrated increased patient satisfaction. 

Furthermore, patients in the TESI groups achieved a 50% or greater reduction in leg pain at three months, 

along with decreased opioid consumption. Observed pain reduction and lower opioid usage suggest potential 

therapeutic value as a supportive treatment in appropriately selected patients [27]. 

C. Surgery 

In cases where conservative treatment is ineffective in managing severe pain, surgical intervention may 

be indicated [28]. Surgical intervention for chronic low back pain (CLBP) involves complex, multifactorial 

decision-making. Patients are evaluated through clinical examination and diagnostic testing after failing to 

respond to conservative treatment, including physical therapy, pharmacologic management, and 

interventional pain procedures. Surgical candidacy depends not only on objective clinical criteria but also 

on a shared understanding of treatment goals between the patient and the surgeon. The potential limitations 

of non-surgical management should be clearly communicated, and any surgical plan must reflect the 

patient’s treatment priorities. If a patient presents with imaging-confirmed pathology and matching clinical 

signs, and has clear, realistic treatment goals, operative management should be considered [17]. Among 

surgical options, microdiscectomy constitutes an important therapeutic approach for patients suffering from 

chronic sciatica secondary to herniation at the L4-L5 or L5-S1 levels. Studies have shown that 

microdiscectomy provides superior clinical outcomes compared to nonoperative treatment. These findings 

underscore the value of surgical intervention, particularly in cases not responding to non-surgical treatment 

[29]. Percutaneous transforaminal endoscopic discectomy (PTED) has gained attention as a potential 

alternative to traditional open surgery for lumbar disc herniation. It has been investigated for its efficacy in 

reducing leg pain caused by sciatica. Research aimed to determine whether PTED is at least as effective as 

conventional open microdiscectomy in improving clinical outcomes. Studies have demonstrated that PTED 

is non-inferior to open microdiscectomy in terms of leg pain reduction. Furthermore, PTED has 

demonstrated slightly better clinical results in terms of patient-reported outcomes, including back pain, 

functional status, quality of life, and overall recovery. Although the differences are present, their clinical 

impact may be limited. PTED represents an effective and less invasive option for managing sciatica in 

appropriately selected patients [30]. 

 

9. DIFFERENTIAL DIAGNOSIS OF CHRONIC LOW BACK PAIN (CLBP) 

Chronic low back pain (CLBP) has a complex and heterogeneous etiology, which complicates diagnosis 

and management. It is commonly classified into five main types: radicular, axial, mechanical, claudicant, 

and oncologic. 

Radicular pain: Originates in the lower back and radiates along a dermatomal distribution into the lower 

extremity, typically resulting from nerve root compression. 

Axial pain: Localized to the lumbosacral region and worsens with standing or spinal loading. 

Mechanical pain: Pain localized to the lumbar spine that intensifies with spinal flexion, extension, or 

movement. 

Anadolu Psikiyatri Dergisi || ISSN: 1302-6631 || Volume 26; Number 5

Page 210

https://doi.org/10.5281/zenodo.17422160



Claudicant pain: Pain in both legs that limits walking and standing but improves with rest or sitting. It 

can be mistaken for vascular claudication, but unlike that, the pain also occurs while standing. This usually 

indicates spinal canal narrowing and compression of the cauda equina nerves. 

Oncologic pain: Severe, persistent pain that intensifies at night. It should be suspected in patients with a 

history of cancer or recent unexplained weight loss accompanied by localized back pain. The pain may result 

from increased pressure within the bone, micro-fractures, and periosteal stretching. Its nocturnal worsening 

is thought to be related to the circadian decrease in endogenous corticosteroid production, which enhances 

inflammation [17]. 

 

10. CONCLUSIONS 

Sciatica, as a common manifestation of low back pain, represents a clinically heterogeneous condition 

with multifactorial etiology. Although nerve root compression due to disc herniation remains the primary 

cause, increasing evidence highlights the role of systemic and local inflammatory mediators, as well as 

lifestyle and occupational risk factors. 

Effective diagnosis requires a comprehensive clinical evaluation, integrating patient history, physical 

examination, and imaging modalities - particularly magnetic resonance imaging (MRI), which remains the 

gold standard for detecting disc pathology. Functional diagnostic tests (such as SLR and ESLR), disability 

assessment scales (e.g., Oswestry Disability Index), and quality of life tools (e.g., EQ-5D) are valuable for 

characterizing symptom severity and guiding treatment decisions. 

Management should follow a stepwise approach, beginning with conservative therapies, including 

pharmacological treatment and physiotherapy, with escalation to surgical interventions in refractory cases. 

Minimally invasive techniques, such as percutaneous transforaminal endoscopic discectomy (PTED), have 

emerged as effective alternatives to traditional surgery, offering comparable outcomes with reduced 

perioperative morbidity. 

Preventive strategies focused on modifiable risk factors - such as obesity, physical inactivity, tobacco 

use, and physical job - are essential for reducing the incidence of sciatica. Given the complex 

pathophysiology and variable clinical presentation, a personalized, multidisciplinary approach remains 

essential for optimizing outcomes. 

Further interdisciplinary research is warranted to better elucidate the underlying mechanisms of sciatica 

and refine diagnostic and therapeutic protocols. A patient-centered framework, integrating both physical and 

psychosocial aspects, is crucial in improving long-term prognosis and health-related quality of life in 

affected individuals. 
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