M3. Clinical approach to the patient with spinal pain
Compare and contrast the essential differences in the management of acute low back pain, sub-acute low back pain and chronic low back pain 

(2008) What distinguishes acute low back pain from chronic low back pain? How would your investigation, management and treatment options differ in dealing with a 30 year old laborer who presents with low back pain of 10 days duration following minimal trauma and a similar patient with a similar history but who has had frequently recurrent back pain off and on for the past 18 months. 

(2010) Describe and compare strategies for the evidence-based management of acute and chronic non-surgical spinal pain 

4 imperatives 
· Determine the type of pain:    chronic or acute
· Associated referred pain:        somatic, or radicular 
· Red flag:                                     serious pathologies ie. infection, neoplasia, 
· Source of pain: 

Chronic pain
IASP definition  
lumbar spinal pain: 
Pain perceived anywhere in the region bounded by the lateral margins of the erector spinae muscles, and imaginary transverse line through the tip of the last thoracic spinous process, and an imaginary transverse line through the tip of the first sacral spinous process 
Chronic low back pain :       Back pain that has persisted for longer than 3 months 
Chronic low back pain of unknown or uncertain origin:  
Somatic Referred pain:  dull aching pain, with diffuse boundaries, arises because of convergence. 
Radicular pain:   Sharp, shooting lancinating pain, like electric shock, travels down the length of the lower limb in a narrow band. Due to the irritation of the dorsal root ganglion of a spinal nerve. 
 
Source of lumbar back pain: (Mechanical or chemical irritation of below structures) 
- Muscles of the back
- Interspinous ligaments 
- zygapophysial joints: Z joint fracture, avulsion of the capsule, 
- Sacroiliac joints 
- Intervertebral disks: infection, internal disk disruption (40%), Disc herniation. 
- dura mater    

Refuted causes (驳倒的病因)
- Spondylolysis or spondylolisthesis: Same prevalence in patients with/out back pain. 
- Degenerative changes (better called Spondylosis): No more than normal age changes 

Accepted causes (<5%):  Tumour and infection 
Untested causes:
- Muscle sprain
- Ligament sprain
- Segmental dysfunction
- Trigger points 

WikiMSK discussion of causes of Chronic LBP
1.  Non-specific LBP (80%):  Lumbar spinal pain for which no other cause has been found or can be attributed. 
    Muscle sprain/ spasm/ imbalance, segmental dysfunction/ trigger points: quadratus lumborum, psoas, 
2.  Red flag condition (<5%): Fracture, infection, malignancy and cauda equina syndrome. 
3. Zygapophysial joint pain (30-40% over 50y. 20% in 50-65y. 5-10% 35-50y. 2% in 20-35y): 
4. Discogenic pain: 
       - Internal disc disruption (40%): 
       - Discitis and vertebral osteomyelitis (haematogenous spread, direct inoculation from trauma, contiguous spread) 
       - Torsion injuries: (combination of torsion and lateral shears causing annular tear) 
5. Sacroiliac pain 
       - SIJ pain (20-30%):  perceived as low back, or buttock pain, some referred pain down the leg and into the foot. ( diagnosed via controlled intra-articular blocks, however SIJ pain cant be diagnosed through lateral branch blocks as also having ventral nerve supply)
       - SI ligament pain: (diagnosed via controlled lateral branch blocks of the sacral dorsal rami ( S1- S4), 
6. Vertebral pain 
          - Vertebral bodies: Paget’s, oseitis fibrosa, primary or secondary tumours, infections, vertebral body compression fractures 
          - Posterior elements: Pedicles, laminae, transverse fractures, kissing spines (lamina impaction), interspinous ligaments 
7. Structural abnormalities
          -  Spinal stenosis (3%) 
          -  Spondylolisthesis 
          -  spondylosis
          -  Spondylolysis (pars defects) 
           - ankylosing spondylitis 
           - congenital abnormalities( fusion, spina bifida occulta, transitional vertebral)   
           - scoliosis, severe kyphosis, 
8. Instability, systemic disease (RA, psoriatic, Reiter, IBD) 
9. Visceral disease: pelvic organ, renal, AAA, GI organs. 

Assessment of chronic LBP
1. Medical history: 
General questions: age, occupation, PMH( malignancy), previous history, psychological and social history. 
Pain history: site, duration, distribution, quality, intensity, periodicity, time of onset, mode of onset, circumstances of onset, precipitating, aggravating, relieving factors, associated features (fever, night sweats, weight loss), neurologic symptoms ( numbness, weakness, saddle anaesthesia) 
2. Physical examination
Inspection: 
Palpation
Movement
Neurologic examination
3. Formulate a provisional diagnosis: use IASP style 
· Develop a hypothesis of the most likely explanation for the patient’s pain. 
· List of deferential: chronic pain, discogenic pain, internal disk disruption, zygapophysial joint pain,  sacroiliac pain ( SIJ, posterior SI complex)
4. Investigations 
· If red flag: for MRI . ( no justification for x ray, bone scan, CT before MRI) 
· Not indicated: 
· Electrophysiologic testing not indicated. Not useful for somatic or radicular pain. 
· CT nor appropriate unless for disc herniation, or MRI is not available. 
· Plain x ray: not indicated unless for fracture, gross lesions of bone (such as myeloma and metastases), but may miss these if early. They don’t detect serious lesions of soft tissue. Therefore x ray cant fully exclude serious conditions.  Asymptomatic degenerative changes (spondylosis) are not cause of pain, may lead to patient misunderstanding and distress..
· MRI: high sensitivity and specificity in detecting bone, soft tissue, disc problems. Is safe. Therefore superior to X ray and CT. But expensive. The access criteria are high in primary care.  Incidental finding in asymptomatic patients is high. Disc bulges and degenerativ changes do not suggest back pain. But high intensity zones (HIZ) and Modic changes (endplate change) are relevant to chronic low back pain as they are indicative of internal disc disruption. 
· Disk stimulation: the gold standard test for IDD to test pain. Injecting contrast medium into each of the disks including two adjacent disks as controls. Manometry to measure the intradiscal pressure, patient report pain and post-discography CT to visualize the disruption. But high false-positive rate. Thus negative diagnostic utility can be used (if negative, then not for surgery). This is not commonly done in NZ due to limited interventional options.
· Medial branch blocks (LMBB): gold standard diagnostic test for facet joint pain. Placing the tips of needles onto each of the two nerves that innervate the target z joint. Injecting 0.3-0.5ml of local anaesthetic onto each nerve . Has to be controlled as single diagnostic blocks carry a high false-positive rate. 
· SIJ blocks: gold standard for SIJ pain 
· Sacral lateral branch block: S1-S3 dorsal rami innervate interosseous ligament and dorsal ligamentous complex. 
· Sinuvertebral nerve blocks(SVNB) : aim to identify a painful disc by interrupting transduction of pain in the sinuvertebral nerve that supply the target disk. Somatic discogenic pain is relieved but radicular pain only relieved if the local anaesthetic agent reaches the dorsal root gangion. 

5. Treatment of chronic LBP 
General treatment: 
· Evidence shows that various therapies either have no attributable effect or have small effects. 
· No general therapy has been shown to abolish chronic LBP or to reduce it substantially so that the patient can resume normal daily activities. 
Drug therapy 
· Paracetamol:  although widely recommended but there is little evidence for its efficacy. 
· NSAIDS: small effect greater than placebo. No differences in effectiveness between different NSAIDs
· Muscle relaxant: A Cochrane review showed short-term effect. But the incidence of drowsiness, dizziness, and other side effects is high. 
· Benzodiazepines: No long-term data on the effectiveness of benzos
· Antidepressants: TCA, SSRI are not effective. Duloxetine (SSNRI) may be effective than placebo for relief of pain and for improving function.
· Pregabalin: No effect. 
· Opioids: short-term effect but no long-term data. Opioids have a higher risk than placebo for side effects such as nausea, dizziness, constipation, vomiting and somnolence. 
               Physical modalities 
1) Physiotherapy. 
· Involves a range of physical modalities of treatment: massage, mobilization, traction, taping and provision of lumbar support; heat cold, laser, ultrasound and various electrical therapies. Some used McKenzie therapy, manual therapy, spinal manipulation. 
2) Massage: effective but only a brief relief. Effect not sustained. Massage provides small effects on disability at 12 weeks but the magnitude of the difference reduces by 52 weeks. More effective than manual therapy, exercise, relaxation therapy, acupuncture, physiotherapy, TENS
3) Traction: Little or no impact on pain intensity, functional status, global improvement or return to work in people with LBP. Side effects included increased pain, aggravation of neurological signs and subsequent surgery. 
4) Manual therapy 
· Used by osteopaths, chiropractors, manipulative therapists, MSK physicians etc. 
· Short-term relief but no evidence of lasting, long-term effects. Statistically small but nonsignificant effects on pain when compared with sham therapy. 
· Spinal manipulative therapy appears to be as effective as other common therapies prescribed for Chronic LBP
5) McKenzie therapy: slightly better outcome
6) TENS: conflicting evidence regarding the benefits of TENS. Does not support routine use. 
7) Lumbar support: Not benefit. 
8) Exercise therapy: evidence is mixed. Exercise offer improvements in pain scores ranging from 0-15% .  conventional exercise is no more useful than placebo. Walking, Pilates, core stabilization/motor control, resistance training, aerobic exercise training  may be useful. Tai Chi provides greater relief of pain. Yoga offers small effects on pain and function. 
9) Needle treatment: 
· Acupuncture: mild effect only immediately after treatment. No evidence of lasting beneficial effect or effect on function 
· Trigger point injection: No study
· Prolotherapy/ injection of saline into tender area of back muscles. May be useful. 
10) Back school: not effective 
11) Psychological interventions: CBT has small to moderate effects on pain, disability, mood and catastrophizing immediately post-treatment but does not last . 
               MDT pain management 
·  Involves the collaboration of practitioners of all relevant disciplines working closely as a team to manage patients with chronic pain. 
· The culture of MDT rehab in NZ tends to have a psychosocial focus and discourage the pursuit of finding the source of pain. 
· MDT has a very small effect at most with pain reduction, disability reduction. 
· The non-biomedical version of MDT should be reserved for patients with widespread chronic pain, and demonstrable central sensitisation.
           Precision treatment: 
· refers to specific, targeted treatment that are minimally invasive with the goal of relieving pain and secondarily improving function. 
· Are the only group of treatments for chronic LBP that have been proven in RCT to have a substantial effect on pain and function recovery. 
· The pain limitation are cost. Substantial training required for the doctor, accessibility, painstaking diagnostic process needed. 
1) Discogenic pain:  The pain arising from an intervertebral disc.  Common cause is IDD. 
· Intradiscal therapy: coagulation, intradiscal biacuplasty Intradiscal PRP has been shown to be more effective. 
· Intradiscal steroids:  Not  effective.
· Transformational steroids: unknown. 
· Intradiscal etanercept: short term effect only
· Epidural injection of corticosteroids: short term effect. But carrying risk: dural puncture, increase ICP, nerve damage, infection, haematoma, Cerebraovascular or PE, intracranial air injection, chemical meningitis etc. 
· Transforaminal injection of steroids: 
2) Vertebrogenic pain ( presence of modic changes): Basivertebral nerve ablation. 66% achieved >50% reduction of pain. 34% had complete resolution. Highly durable for 5 years follow a single round of ablation. 
3) Zygapophysial joint pain: moderately effective for patient with discogenic chronic LBP but no radicular pain. 
· Intra-articular steroids injection: multiple RCTs found it is no more effective than sham. The effect ay only last for 2 weeks. 
· Facet joint nerve block: treatment is not curative. Pain returns after a few weeks. Can be repeated at a palliative therapy. 
· Lumbar medial branch thermal Radiofrequency Neurotomy: proven effective treatment. Involves thermal coagulation of the sensory supply to the painful facet joints. Indication: patient must have had complete or near complete relief of pain with controlled diagnostic medial branch blocks. Success rate is 55% when defined as complete relief of pain. The effect is durable to a median of 15 months. Can be repeated. 
4) SIJ pain: 
· SIJ corticosteroids injection done under fluoroscopic guidance. Modest success rate in short term. >45% with 2 injections had >50% relief for 36.8weeks .
· Sacral lateral branch neurotomy: 50% relief of pain. 
· SIJ fusion surgery
· Sacroiliac ligament pain: lateral branch cooled radiofrequency neurotomy
· Intra-articular sacroiliac joint prolotherapy: effect durable up to 15 months. 
Surgery: Last port of call. But carry no guarantee of success. 
· Radicular pain:  4-12 months duration, microdiscectomy is superior to non-operative care . outside this time frame is not supported by the evidence. 
· Fusion for undifferentiated pain: RCTs found that fusion is not more effective than intensive rehab. Complications are common at 16% . 
· Disc replacement: a newer technique. 12/100 point difference favouring surgery but less than clinically significant benefit for disability. 
Conclusion (acc suggestions) 
1) Improvement: stay active, analgesia ( paracetamol NSAIDS), manipulation in the first 4-6 weeks only, a MDT approach 
2) No improvement:  TENS, traction, specific back exercise, education pamphlets about LBP symptoms. Massage acupuncture, surgery ( unless disc decompression is indicated) 
3) Harmful: narcotics or diazepam, bed rest >2 days, bed rest without traction, manipulation under GA, plaster jacket 
4) Insufficient evidence : conditioning exercises for the trunk muscles, aerobic conditioning, epidural steroids injection, shoe lifts or corset, biofeedback, physical agents and passive modalities ( ice, heat, short wave diathermy, uss). 
Chronic LBP (2004:1) 
	Common causes
	Incidence
	Pathogenesis
	Investigation/confirmation 

	Discogenic pain:
Internal disc disruption ( IDD) 
	39%
	Degradation of the nuclear matrix and the presence of radial fissures extending from the nucleus into the anulus fibrosis. 

Is not disc degeneration. 
Is a focal disorder affecting a single sector of the AF. 
IDD is not equivalent to disc herniation. 
	Discography: injecting NS or contrast medium
Disc manometry
MRI: HIZ and/or Modic changes

	Facet joint pain
	15-32%
( 40-60% in neck) 
RA
Ankylosing spondylitis
OA

	Injury: 
1.extension causing impaction of IAP on lamina below. 
2. rotation causing impaction of same side, fracture ,avulsion capsular tear on opposite side. 
3. Meniscus extrapment
	1. Medial branch block 

	SIJ pain 
	13-18.5% (15%) 
	Pathology of this pain is not known 
	Intra-articular injection of local anaesthetic
(gold standard) 

	Vertebrae cause
	Rare  but should not be missed 
1.Metabolic bone disease: Paget’s, osteitis fibrosa
2. Primary or secondary tumours
3. Infections
4. Fracture
	1. vertebral periosteum is pain sensitive
2. microfacture irritate perivascular sensory nerve within vertebral spongiosa.
3. intraosseous veins become distended and stimulate sensory nerves in their adventitia 
	1. x ray
2. CT
3. MRI
4. CRP, FBC

	Kissing spine
	 
	Excessive lumbar lordosis or extension injuries to the lumbar spine in which adjacent spinous process clash and compress the intervening interspinous ligaments
-Periostitis of the spinous processes 
-Inflammation of the affected ligament
 
	Medial branches of the lumbar dorsal rami block. 

	Lamina impaction
	
	Athlets accustomed to excessive forceful extension
	

	Spondylolysis
	7.2% asymptomatic people
	
	Local anaesthetic under fluoroscopic control
Relief of pain . 
Bone scans

	Muscle sprain
	
	1. muscle is over stretched, fails at myotendinous junction. 
2. Inflammatory repair response
3. muscle ischaemia: due to sustained muscle contraction, then endomysia circulation is compressed. 
	

	Muscle spasm
	
	Muscle become chronically active  due to Postural abnormality, articular source of pain, or myotendinous tear. 
The pain is likely due to ischaemia 
	

	Muscle imbalance
	
	
	

	Trigger points
	
	Represent areas of hypercontracted muscle cells
-Deplete local energy stores 
-Impaired the function of calcium pumps

	No reliable criteria for diagnosis. 

	Thoracolumbar fascia: 
Compartment syndrome
	
	If fascia is excessively stretched, the nociceptive receptor can detect pain. 
	Raised intracompartment pressure but clnical studies have mixed results 




Acute low back pain 
IASP definition: The pain perceived anywhere in the region bounded by the lateral margins of the erector spinae, and imaginary transverse line through the tip of the last thoracic spinous process, and an imaginary transverse line through the tip of the first sacral spinous process.
Acuity:  Acute pain is <12 weeks. Subacute pain 5-12 weeks. 
Referred pain:  referred pain ( visceral, somatic referred pain; radicular pain) . 

Pain history: similar to chronic LBP
Red flag symptoms
· Cancer: secondary tumours (0.7%), primary tumours (0.04%) 
· Fracture
· Infection
· Spondyloarthropathy ( 0.3-0.9%)

Risk calculation
· STarT Back study( Subgroups for Targeted Treatment) : early detection of psychosocial factors can improve outcomes. 
· It has been validated as a predictive tool. 

Investigations
1. No investigations in first 4-6 weeks unless red flag symptoms 
· X ray: 
· CT: not routinely indicated for acute LBP
· MRI
· Bone scan: 
2. Red flags:  cauda equina, severe, worsening pain, significant trauma, weight loss, cancer history, fever, IV drugs, steroids, over 50y. 
· Fracture: x ray
· Stress fracture: bone scan or MRI
· Infection: ESR FBC CRP, MRI
· Tumour: ESR, CRP, MRI,  ( PSA if prostate related )
· AAA: USS, CT, MRI


Pain oriented sensory testing
1. Central sensitization: increased responsiveness of nociceptive neurons in the central nervous system to their normal or subthreshold afferent input 
2. Peripheral sensitization: increased responsiveness and reduced threshold of nociceptive neurons in the periphery to the stimulation of their receptive field
3. Allodynia: pain due to a stimulus that does not normally provoke pain
4. Hyperalgesia: increased pain from a stimulus that normally provokes pain 
5. Hyperpathia: abnormal painful reaction to repeated sub-threshold stimuli 


Assessment 
Objectives 
1. duty of care not to miss any serious causes of pain 
2. Information should be gathered to formulate the type of diagnosis on which the practitioner intends to base treatments 
3. Information should be gathered to determine the physical and emotional state of the patients, along with their social circumstances so that any management plan takes these into consideration. 



Character of chronic back pain
1. Conventional methods of assessments typically fail to identify the cause chronic low back pain in the majority of patients( 80%) 
2. In patients with chronic pain, diagnostic blocks are susceptible to false-positive response. Thus diagnostic blocks need to be controlled. 
3. There is no correlation  between he joint being painful and the radiologic features of osteoarthrosis on plain radiographs or on CT scan.


Neck pain referred to top of her head after falling off horse 2.5 years ago (2016 Q1). 
Causes of chronic neck pain: 
This is a chronic nociceptive unilateral cervical pain with somatic referred pain 
More likely causes are 
1. whiplash injury to zygapophyseal joint: intra-articular haemorrhage, capsule tear, meniscoid contusion, articular subchondral fracture, articular pillar fracture from the previous injury. 
2. cervical disc pain: annulus tear, internal disc rupture, disc protrusion. 
3. Cervical spine missed fracture: dens fracture, pedicle, laminar, or pars interarticularis which may be missed in MRI
4. Neck muscle injury following trauma: sternomastoid, suboccipital muscle, prevertebral muscle group.  
Other possible causes include
- rheumatoid arthritis, 
- ankylosing spondylitis, 
- infection ( bone, joints, discs, epidural abscess, and meningitis), 
- tumours, 
- DISH( diffuse idiopathic skeletal hyperostosis) and 
- ossification of the posterior longitudinal ligament. 
Diagnosis:  
History 
Investigations:
The cervical somatic referred pain patterns are not structure specific. For example, cervical discs can exhibit similar pain patterns to facet joints, therefore, investigations to cover all possible pain sources are needed. 
· X ray and CT are not indicated for chronic neck pain, as they are not able to reveal lesions that are the basis for chronic neck pain. 
· MRI: the best imaging although no studies have established any utility for MRI in investigation of chronic neck pain. 
· Bone scan or SPECT could be used in the setting of inconclusive MRI, to help identify level. 
· Discography is a diagnostic test to confirm the pain level, however the test is based on the premise that if the target disc is the source of pain. Validity is limited by technical difficulties, potential risk for disc damage. . Discography at C2-3 may be hazardous and technically difficult. 
· Zygapophysial joint pain can be diagnosed by controlled, diagnostic blocks of the medial branches that innervate them. This has been rigorously studied and have been shown to have face validity, construct validity and predictive validity.

Treatment of chronic neck pain
The only treatment that has been validated in a double-blind, placebo-controlled trial is radiofrequency neurotomy. It is the only treatment that has been shown to provide complete relief of chronic neck pain. 
Pharmacologic: (Simple analgesia, NSAIDs, TCA, duloxetine) may be used but evidence showed analgesia for chronic pain patient showed minimal effect as largely are non-responder. For those classified as responders usually showed response within the first 2 weeks. 

Non-pharmacologic interventions: 
· Controlled trials have not shown collars, TENS, traction, or multimodal therapy to be effective. 
· Magnetic necklaces are no more effective than placebo. 
· Acupuncture is no more effective than placebo
· Injections of botulinum toxin or corticosteroids are not effective.
· Manipulative therapy is not effective.
· Conventional physiotherapy has little beneficial effect, and is barely more effective than brief counselling
· MDT appears to be helpful for behavioral features, although not for the relief of pain. 
· Exercise seem to be the best commonly available treatment, but are not curative. 



