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KEY POINTS

• Low-back pain (LBP) is defined as pain and discomfort from the below the costal margin and above the inferior gluteal

folds, with or without leg pain.
• LBP encompasses several types of pain (nociceptive, neuropathic, nociplastic) that may overlap in certain conditions.
• An accurate history and systematic, well-conducted physical examination may give an impression of the cause of the

patient’s LBP.
• LBP accompanied by “red flags” warrant imaging and, possibly, more thorough investigation and aggressive management.

INTRODUCTION

Low-back pain (LBP) is pain in the lumbosacral region extending distal from the costal margin to above the inferior gluteal folds,

with or without leg pain.1 The term low-back pain is actually a syndrome, a constellation of signs and symptoms,2 which can be

caused by known specific pathology such as infection, tumour, ankylosing spondylitis or fracture. However, in some cases, a clear

underlying cause is not elucidated. LBP encompasses several types of pain (nociceptive, neuropathic, nociplastic, nonspecific) that

may overlap.3 Nociceptive pain results from activation of nociceptors triggered by actual or threatening damage to nonneural tissue

or pain caused by activation of peripheral terminals of primary afferent neurons in response to stimuli. Stimuli may be mechanical,

noxious chemical or thermal. Neuropathic pain is pain caused by a primary lesion or disease of the somatosensory nervous sys-

tem.4 Nociplastic pain is a new category of pain, primarily caused by sensitisation of the central nervous system. The pain subtypes

usually overlap, with the patient manifesting signs and symptoms of more than one subtype.3

Several clinical practice guidelines recommend triaging patients who present with LBP into 3 categories: (1) nonspecific LBP,

(2) specific mechanical LBP and (3) radicular pain (neuropathic). LBP cases that are not attributed to recognisable, known spe-

cific pathology are classified under nonspecific LBP.1,3 Radicular LBP is pain that extends into the knee, usually below the

knee. Lumbar radiculopathy, or radicular LBP in the lumbar area, is a common type of neuropathic pain.4 This is in contrast to

axial LBP, which is localised to the low back without radiation to the extremities.

LBP can also be classified by the duration of symptoms. It is classified as acute if an episode persists for less than 6 weeks,

subacute if it persists from 6 to 12 weeks and chronic if it persists for 12 weeks or more.1 This classification, however, does not reflect

‘chronification’, the process of conversion of acute to chronic pain.2 Chronification may be determined by eliciting a history of loss of

mobility, decreased function, abnormal perception, mood and cognition and pain-related behaviour. Changes in social interaction

and occupational difficulties may also be reported by the patient.

An online test is available for self-directed continuous medical education (CME). It is estimated to take 1 hour

to complete. Please record time spent and report this to your accrediting body if you wish to claim CME

points. A certificate will be awarded upon passing the test. Please refer to the accreditation policy here.

TAKE ONLINE TEST
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LBP is the leading cause of productivity loss and is also the leading cause of years lived with disability worldwide.3,5 The preva-

lence of LBP increases with age, with a peak of 29% to 41% in patients 40 to 69 years old.

PATHOGENESIS

Potential Causes of LBP

The potential causes of LBP are as follows3:

• Specific mechanical pain:

8 Disc degeneration

8 Facet arthropathy

8 Myofascial pain

8 Sacroiliac joint arthropathy

8 Spondyloarthropathies

8 Vertebral body fractures, microfractures, endplate degeneration
• Radicular (neuropathic) pain

8 Herniated disc

8 Spinal stenosis

8 Neoplasm6

n Metastatic carcinoma (most common spinal tumour)
n Benign spinal lesions

h Osteoid osteoma in lumbar spine
h Osteoblastoma
h Aneurysmal bone cyst
h Spinal giant cell tumour
h Eosinophilic granuloma

n Malignant spinal lesions
h Hematopoietic neoplasm (eg, plasmacytoma, lymphoma)
h Chordoma
h Chondrosarcoma
h Osteosarcoma
h Ewing’s sarcoma and neuroectodermal tumour
h Angiosarcoma

• Infections

8 Herpes zoster

8 Pyogenic spondylodiskitis/vertebral disc osteomyelitis
• Nociplastic pain7

8 LBP with nociplastic component (mixed pain with nociceptive and neuropathic)

8 Probable cause of chronic LBP of unknown causes
• Other

8 Referred pain from visceral organs (abdominal aortic aneurysm, gastrointestinal, renal, pelvic pain)8

CLINICAL EVALUATION

Recognition of the pain pattern in the clinical evaluation of LBP is important and depends on history, physical examination and

response to the anticipated treatment.9

History Taking

A large proportion of LBP cases are nonspecific and resolve without a formal diagnosis, but most guidelines recommend taking

the patient’s history to identify specific causes.3 Identifying the pain generators of a patient’s LBP is important for proper planning for

treatment. It is essential to determine whether mechanical back pain is present and exclude the “red flags” that could result in per-

manent damage or a threat to the patient’s life if left untreated.

General Evaluation: Using the PQRSTMnemonic

• Provoking/relieving factors
• Quality (description)
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• Region/radiation (Where is the pain? Back pain dominant or leg pain dominant? Does it radiate? Pain anywhere else?)
• Severity (numerical rating scale, visual analogue scale; How much for the back pain? How much for the leg pain?)
• Timing (How long has the patient had the pain? Improving or worsening?)

The patient’s bowel and bladder function should also be assessed, as disturbances in these (ie, incontinence or retention) may

indicate the need for urgent intervention. In addition to these symptoms, saddle and/or genital sensory disturbances or sexual

dysfunction may be possible presentations of cauda equina syndrome (CES).10 CES generally requires prompt and appropri-

ate surgical management to prevent further worsening and minimise irreversible sequelae.

Risk factors for developing LBP11:
• Genetic factors
• Female sex
• Sedentary lifestyle
• Obesity
• Smoking
• Psychosocial factors (poor social support, anxiety, depression, catastrophising)
• Poor coping mechanisms
• Occupational hazards
• Secondary gain
• Greater disease burden (eg, higher baseline pain, greater disability, and opioid use)

Red Flags and Yellow Flags

Red flag signs and symptoms identify whether there is risk for the serious diseases.11 History taking and full examination should be

taken for diagnostic triage. Several guidelines recommend imaging in patients with ‘red flags’ (Table 1). In addition, patients should

also be evaluated for psychological and social comorbidities, called ‘yellow flags’ (Table 2), for possible further psychological or

social evaluation for the comprehensive management of the condition.

Pain Medical History Medication History Signs and Symptoms

Onset <20 or >50 years old

Constant, progressive,

increasing pain

No pain relief with rest

Increasing pain at night

Malignancies/cancer

Significant traumas

Immunodeficiency

Osteoporosis

Unexplained or unin-

tentional weight loss

Intravenous drug use

Corticosteroid use or other

immunosuppressive drug

use

Fever (>388C)

Saddle anaesthesia/perineal numbness

Weakness in lower limbs

Bladder or bowel dysfunction (eg,

overflow incontinence and urinary

retention)—cauda equina syndrome

Gait disturbance

Abrupt, unexplained weight loss

Night sweats

Table 1. Low-Back Pain Red Flags3,12

Negative attitude that back pain is harmful or potentially severely disabling

Fear-avoidance beliefs and behaviour

High baseline pain and disability

Sleep problems

Tendency to depression, low morale and social withdrawal

Pain catastrophising

Expectation that passive, rather than active, treatment will be beneficial

General health related (eg, opioid use and sedentary lifestyle)

Irritability

Toxic relationships

Perceived reduced control of one’s life

Work dissatisfaction

Social or financial problems

Table 2. Low-Back Pain Yellow Flags3,13

Subscribe to ATOTW tutorials by visiting https://resources.wfsahq.org/anaesthesia-tutorial-of-the-week/

ATOTW 512 — Low-Back Pain (19 December 2023) Page 3 of 10

https://resources.wfsahq.org/anaesthesia-tutorial-of-the-week/


Physical Examination

1. Inspection: Inspect gait when patient is moving around, the patient’s activities, scars from spine surgery, spinal alignment

and contour, positioning and avoidance of some postures that aggravate pain.

2. Range of motion: Flexion, extension, rotation and lateral bending aggravated pain; should be correlated to clinical history.

Hip joints and other joints should also be evaluated as part of the differential diagnosis.

3. Palpation: The following points of tenderness may suggest the corresponding pathology:
• Spinous process (spondylolisthesis)
• Paraspinal muscles (muscle spasms, trigger point and facet joint pain)
• Greater trochanter (greater trochanter syndrome, osteoarthritis of the hip)
• Posterior superior iliac spine (sacroiliac joint [SIJ] pain)
• Gluteal area (piriformis myofascial pain/tendinopathy)

4. Neurologic examination:
• Motor strength.

Figure 1. Dermatome map representing the most consistent dermatomal areas for each spinal dorsal nerve root found in most individuals

(Apok, Gurusinghe, Mitchell, & Emsley, 2011).14 Dermatomes and dogma, Apok, V et al, BMJ, 2011, with permission from BMJ Publishing

Group Ltd. This image/content is not covered by the terms of the Creative Commons license of this publication. For permission to reuse,

please contact the rights holder.

Dermatome

Myotome Motor Sensory

Deep Tendon

Reflex

L3 and L4 Knee extension (quadriceps)

Hip adduction (hip adductors)

Anterior/lateral thigh (L3)

Medial ankle/foot (L4)

Patellar

L5 Hip abduction (gluteus medius/minimus)

Great toe extension (extensor hallucis longus)

Dorsum of foot None

S1 Great toe flexion (flexor digitorum longus)

Toe walking, plantar flexion (gastrocsoleus)

Hip extension (gluteus maximus)

Plantar surface of foot Achilles

Table 3. Neurologic Findings of Common Spinal Segments Pathology of Low-Back Pain
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• Sensory: Light touch and pinprick sensation should be assessed in a dermatomal pattern (see Figure 1).14 Determining

the pain pattern may identify the specific nerve root causing the patient’s symptoms.
• Reflexes: Diminished reflexes may indicate nerve root compression. Hyperreflexia may suggest an upper motor neuron

lesion in the central nervous system. A dermatome map representing dermatomal areas for each spinal dorsal nerve root is

shown in Figure 1, while the corresponding nerve responsible for common spinal segment pathology is shown in Table 3.
• A digital rectal examination, which assesses spinal roots S2-4, may be indicated as a part of sacral nerve evaluation in

cases such as suspected CES.

5. Provocative tests
• Straight leg raising (SLR) test/Lasegue test (Figure 2; sensitivity 87%-95%, specificity 22%-35%)15 for nerve root com-

pression/dural tension of L4-S2. It is considered to be positive when radiating pain along the sciatic nerve, and below the

knee, occurs when the hip is flexed at 30 to 708.15

• Slump test (Figure 3): More useful when lower lumbrosacral nerve roots are involved. More sensitive than the

SLR test.
• Femoral stretch test (Figure 4): Mimics upper lumbar nerve (L2, L3, L4) root irritation.
• Kemp/facet loading test (sensitivity 85.7%, specificity 21.8%) (Figure 5)15 for axial back pain. Pain is worse with hyperex-

tension, and the pain can be produced in the patient with passive extension rotation test.
• SIJ provocative tests such as (Figure 6): SIJ distraction test, thigh thrust, Gaenslen test, SIJ compression test,

Faber test): 3 or more positive tests provide 91% sensitivity, 78% specificity for sacroiliac joint dysfunction.16

Although some components of the physical examination and provocative tests (ie, facet loading test, SI joint

Figure 2. Straight leg test A- leg raise with hip flexed 30-708, B- leg raise with hip flexed >708

Figure 3. Slump test. Patient is asked to flex the back while maintaining the head erect. The examiner then gently applies pressure over the

shoulder with one am and gently brings the chin to the chest. Patient is then asked to extend the knee on the affected side while maintaining

the position. Neurologic symptoms (radicular pain) should be reproduced.
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provocative tests) provide moderate specificity for diagnosis, they should be considered as a screening tool. The gold stan-

dard for the diagnosis of facet arthropathy17 and SIJ dysfunction18 are the diagnostic blocks (medial branch block and SIJ

injection, respectively).

6. Physical examination of other possible pain generators that can cause back pain (ie, hip examination for hip pathology, ten-

der spot survey for fibromyalgia).

DIAGNOSTIC IMAGING

Spine Imaging

In most patients with LBP, imaging modalities are unnecessary and can be delayed for at least 1 month, unless there is a red

flag. Anatomical information obtained from imaging studies may not be helpful in identifying the cause of pain and treatment plan.

Incidental abnormal findings in imaging modalities can be found in an asymptomatic patient and may lead to unwarranted workup

and unnecessary costs. Early imaging is indicated in patients with red flag conditions (Table 1). Imaging modalities support clini-

cal findings by giving visualisation of vertebral alignment, mobility, disc disease, facet disease or fractures of the spine.

1. Plain film X-ray (2 dimensions): used primarily to image bony anatomy

a. Initial imaging consists of 2 views, anteroposterior and lateral

b. Additional imaging views (lateral oblique, flexion and extension) can be obtained in patients with instability, history of

prior fusion and confirmation of finding in initial films

Figure 4. Femoral stretch test. Patient lies on prone position as the examiner stabilizes the anterior hip with one hand and maximally flexes

the knee.

Figure 5. Kemp/facet loading test. Examiner actively extends and rotates the patient’s spine on the affected side.
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2. Computed tomography (CT): 2- or 3-dimensional method provides multiplanar viewing capabilities. It is superior for imaging

bony anatomy, metastases to the spine and rapid assessment of trauma.

3. Magnetic resonance imaging (MRI): best for evaluation of neural and soft tissue. Tissue differentiation and characterisation

are better than CT but poor for bony anatomy. MRI is also advantageous because it does not subject patients to ionizing radi-

ation. Gadolinium (MRI contrast medium) is needed in patients who are suspected to have tumours or infection. It is also

helpful for patients who have had previous surgery, as it aids in distinguishing scar tissue from recurrent disc herniation.

Figure 6. Physical examination tests for sacroiliac joint dysfunction A- SIJ distraction test, B- Thigh thrust, C- SIJ compression test,

D- Gaenslen’s test, E- Faber test.
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TREATMENT

Although most cases of LBP usually resolve with treatment such as rest or taking over-the-counter medications, some end

up progressing to chronic LBP.19 These patients need further investigations and extended treatments including interven-

tional techniques.

Acute LBP

Patient Education

The goal of treatment of acute LBP is prevention of chronification.2 The treatment of acute LBP, after ruling out specific causes, starts

with counselling the patient and providing information to manage the pain. Everyday activities should be continued or resumed, which

is termed ‘active recovery’. The patient should be informed that the pain may recur, but behaviour may influence the symptoms and

their consequences.

Nonpharmacologic Treatments

Exercise therapy is no more effective than the continuation of normal activity in acute LBP.2 Reduced activity and bed rest were

found to either have no effect or result in worsening of pain and thus should be avoided. Cognitive behavioural therapy (CBT) may

be offered to patients with subacute nonspecific LBP with psychosocial risk factors (‘yellow flags’; see Table 2) for chronification.2

Medication

In patients with acute nonspecific LBP, oral traditional nonsteroidal anti-inflammatory drugs (t-NSAIDs) are recommended to

be given in the proper doses with monitoring of side effects.2 COX-2 inhibitors can be given if t-NSAIDs are contraindicated.

NSAIDs should be given at the lowest effective dose for the shortest possible duration. Paracetamol alone is not effective for

acute LBP.11 A short course of weak opioids, including tramadol, may be given with close clinical follow-up. For LBP caused

by specific conditions, medications would depend on the diagnosis.

Chronic LBP

Patient Education

Patient education provides long-term reassurance and reduces subsequent primary care visits for low back pain.11 Providers

should understand patient expectations and reassure them that recovery is challenging. Maximum pain reduction and return of

function are the main goals. Patients should maintain their usual daily life activities and exercise increasingly as tolerated.

However, back exercise during the acute phase may worsen symptoms. Heavy exercise should be avoided.

Medication

Medical treatment is similar for various pathologies. Evidence-supported pharmacologic treatments for chronic axial LBP

include paracetamol, NSAIDs and selective serotonin-noradrenaline reuptake inhibitors (SNRIs), such as duloxetine. Similar

to recommendations for acute LBP, paracetamol should not be offered as monotherapy.11 Anticonvulsants (gabapentin, pre-

gabalin) and antidepressants (tricyclic antidepressants and SNRIs) may be given to patients with radicular pain3.

Nonpharmacologic Treatments

Integrative and multidisciplinary treatment including physical therapy and exercise combined with medication are an ideal

approach for chronic LBP. Exercises that follow exercise physiology, traditional mind-body exercises (tai chi, yoga), precise

control of movement and bodily awareness (Pilates, motor control exercise, Alexander technique) and exercises that incorpo-

rate psychological principles are effective.11 CBT as part of multimodal treatment was also shown to be effective. Massage

and acupuncture, however, have mixed support in effectiveness for nonspecific LBP.

Patient Reported Sign or Symptom Potential Pain Generator Possible Injection Options

Mechanical low-back pain Myofascial pain

Facet joint pain

Sacroiliac joint pain

Trigger point injection

Facet joint interventions

Sacroiliac joint interventions

Radiculopathy Nerve root compression Epidural steroid injection

Hip pain Intra-articular pathology

Myofascial pain

Hip joint injection

Piriformis muscle injection

Table 4. Examples of Common Pain Interventions According to Symptoms and Pain Generator
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Procedural Interventions

Procedural interventions are indicated for patients with LBP that does not resolve within a specific time frame despite medication.

The treatment should target the specific pain generators. Interventional techniques have been described with multiple benefits,

including pain relief that outlasts the pharmacologic action of local anaesthetics and other agents used. With appropriate patient

selection, there is strong evidence to support the benefit of pain interventions in terms of pain control, decreased opioid use and

improved function. Common pain interventions appropriate for certain symptoms and pain generators are listed are shown in Table 4.

The level of evidence supporting some interventions are listed in the Appendix. Surgical intervention may be warranted in some

patients. The indications for surgical intervention include constant pain despite appropriate conservative treatment, significant neuro-

logic deficit such as cauda equina syndrome, and significant weakness and/or spinal instability.

CONCLUSION

The syndrome of LBP can be classified as nonspecific LBP, specific mechanical LBP and radicular pain. LBP may also be

classified based on chronicity of the symptoms. Careful history, physical examination and imaging studies (if warranted) may

help in the proper diagnosis and management of patients with LBP. Red flags and yellow flags should be identified in patients

with LBP. Most cases are nonspecific and may resolve after resting and taking over-the-counter medications. Acute and

chronic LBP cases have different nonpharmacologic and pharmacologic management.
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APPENDIX

1. Facet joint interventions

a. Facet joint injection (level I/strong)17

b. Medial branch block (level II/moderate)17

c. Radiofrequency ablation (weak evidence)20

2. Epidural steroid injections

a. Transforaminal (level I-A for treatment of low-back and radicular pain originating from disc disease, spinal stenosis and

for chronic back/leg pain after surgical intervention)21,22

b. Interlaminar (level I-A for low-back and radicular pain originating from disc disease, spinal stenosis and for chronic back/

leg pain after surgical intervention)21,22

c. Caudal epidural steroid injection (level I-A for treatment of low back and radicular pain originating from disc disease, spi-

nal stenosis and for chronic back/leg pain after surgical intervention when interlaminar or transforaminal approaches are

not feasible)22

3. Trigger point injections (TPI) for low-back pain (LBP) secondary to myofascial pain syndrome (MPS)

a. The type of medication does not make a significant difference in pain outcomes (level I-A)22

b. Eliciting a localised twitch response for needle placement predicts best outcomes (level I-A)22

c. In medically refractory cases, TPI with botulinum toxin-A may be of benefit (level I-B)22

d. Dilute local anaesthetic concentrations may result in less injection pain (level II)22

e. Novel injectables may be of benefit for MPS (level II)22

f. Adjunct therapies (ie, physiotherapy) may be of use to prolong the relief of TPI for MPS (level II)22

4. Sacroiliac joint interventions

a. Sacroiliac joint injection—intra-articular and periarticular steroid injection (limited to poor evidence)16

b. Sacral lateral branch radiofrequency ablation (very weak evidence)23

5. Intradiscal regenerative therapies for discogenic LBP

a. Intradiscal platelet-rich plasma injection (level I-B)22

b. Intradiscal allogenic mesenchymal stem cells (MSC) (level I-B)22

c. Intradiscal bone marrow–derived MSC (level I-B)22

d. Intradiscal adipose tissue–derived MSC (level I-C)22
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