M7 Interventional Management of Spinal Disorders 

Definition of radicular pain
Indications for lumbar transforaminal injections of steroids 
Radicular pain: nerve root pain 
Pathology: 
· disc herniation 
· Spinal stenosis: central , foraminal
· Failed back surgery
· Scoliosis 
· Epidural lipomatosis
· Spondylolisthesis
· Disc degeneration 

Lumbar radicular pain
· Pain
· Lancinating, shooting or electric
· Traveling down the limb in a narrow band
· Can’t tell L4, L5 S1’
· Mechanism: nerve root irritation 
Radiculopathy
· Numbness, weakness loss of reflexes 
· Mechanism: nerve root compression. 
Somatic referred pain
· Pain: deep, aching,
· Mechanism: convergence 

Procedures 
 
	Diagnostic
	Therapeutic

	Cervical MBB
Lumbar MBB
SIJ block 
	Cervical RNF
Lumbar RF
SIJ steroids 
Lumbar transforaminal injection of steroids 



Key points
· Cervical FJ
· MRI finding of degenerative findings: 21% age 13 (Kjaer, Spine, 2005),  31% in age 15 , 42% age 18 (Salminen, Spine 2005)
· CT evidence of Lumbar FJ OA increase with age:  40y (24%)  40-49 (44.7%),  50-59 (74.2%) , 60-69 (89.2%) 
· No association between FJ OA and LBP
· Degenerative joint disease /cervical spondylosis increase with age in asymptomatic individuals.
· FJ OA Age related changes most commonly affect C5-6 and C6-7 segments 
· Disc degeneration is 100% in >45 (mild) >60 (severe). 
· 
· Whiplash postmortem findings 
Nerve: root lesions; Rim: lesions to the intervertebral disc;  Z-joints: intraarticular haemorrhage, # articular cartilage, subchondral bone or articular process; Joint capsule tears .  
· Diagnosis of cervical Z joint pain:  Cervical MBB
· Commonly injured neck Z joint: C2-3 ( forehead, back of neck on one side).   C5-6 (back of lateral neck, upper trapezium, deltoid) , or C6-7( pain radiating to scapular) 
· Always control: false positive rate 27% if single block.   Use concordant response ( long+short acting )
· If positive with cervical MBB, can have RFN. 
·  
· SIJ injection  
· False positive rate of SIJ block 
· SIJ pain prevalence:  20-30% (based on history and examination not so useful) 
· 50% relief at 6 month 33%

· Transforaminal injection of steroids 
· Indication: For leg pain/ Radicular pain (not back pain) 
· 50% reduction of pain:   50% chance to relief, 50% may not help. (half – half) 
· Low grade compression 75% favorable response, High grade nerve compression 25% favorable response. 
**Low grade compression should refer for TFI 
· 

Understand the limited utility of radiological imaging in the diagnosis of spine pain 
1. Evidence-based guidelines discourage referral for imaging for patients with acute low back or neck pain, unless there is red flag symptoms (cauda equina: urinary retention, faecal incontinence, widespread neurological symptoms and signs in the lower limb including gait abnormality saddle area numbness and a lax anal sphincter) ( Other red flags: significant trauma, weight loss, hx cancer, fever, IV drug user, steroid use, >50y.o. severe unremitting night-time pain, pain gets worse when lying down) 
2. Imaging is usually arranged when pain has become chronic
3. Abnormal findings must be interpreted with caution 
1) X-rays: reveal spondylosis, spina bifida occulta, transitional vertebrae, spondylolysis and spondylolisthesis, but those occur as commonly in asymptomatic subjects as in patients with pain. 
2) MRI: Greater sensitivity. Better ability to demonstrate abnormal findings particularly disc abnormalities (degeneration, bulges, protrusions). High prevalence in subjects without low back pain.  
4. Patient education: changes seen on imaging are not equivalent to pain.  Assumptions that changes on imaging are responsible for pain have potential adverse consequences for patients, including clinical consequences ( surgery on a disc not the source of pain), and medicolegal consequences ( denial of insurance cover in older patients whose pain is the result of an injury). 

5. MRI Indicated to investigate the source of radicular pain: important to understand the difference between somatic referred pain and radicular pain. Moderate or severe stenosis, root compression, and extrusions are likely to be diagnostically and clinically relevant.

6. Precise local anaesthetic blocks are required to diagnose lumbar and cervical zygaphphysial joint pain and sacroiliac joint pain
7. Several therapeutic interventional procedures can be used to relieve chronic spine pain: cervical and lumbar thermal radiofrequency neurotomy, lumbar transforaminal injections of steroid . 

On the rational use of diagnostic blocks for spinal pain 
1. Need: there should be a need 
2. Utility: 
 - Therapeutic utility: if a diagnostic test is positive, its leads to better management and preferably successful management of the pain.
 - Diagnostic utility:  performing the test is worthwhile simply and solely because it allows a diagnosis to be made, even though there may be no treatment that ensures 
3. Validity:   Means that diagnostic blocks do what they are purported to do. 
  - Face validity: the blocks are anatomically accurate and target specific (block the target structure, not other structure) Fluoroscopic guidance, contrast medium allows the target structure to be identified. 
  - Construct validity: how well a diagnostic test distinguishes between the presence and absence of the condition that the test is designed to detect. 

2x 2 Contingency table from which the construct validity of a diagnostic test can be derived 
	
	Condition
	

	
	
	Present 
	Absent 
	
	

	Test result 
	Positive 
	a  true positive
	b false positive 
	a + b
	PPV: 100% x a/(a+b) positive predictive value  

	
	Negative 
	c  false negative 
	d. true negative 
	c + d 
	NPV: 100% x d/(c+d) negative predictive value 

	
	
	a + c 
	b + d 
	a + b + c + d 
	

	Sensitivity = a/(a+c) = True positive rate  真阳率 (the proportion of cases in which the condition is present that the test correctly detects as positive)
Specificity= d/(b+d) = true negative rate 真阴率(The proportion of cases that do not have the condition that the test correctly detects as negative ) 
1- sensitivity = c/(a+c)= false negative rate   假阴率
1- specificity = b/(b+d) = false positive rate 假阳率

	Likelihood ratios 
+LR= Sensitivity/(1-specificity) 
(if the test is positive, the increase in odds favoring the condition) 
-LR= (1-sensitivity)/Specificity
(a shift in probability favoring the absence of a disorder) 

	
	+LR 
>10
5-10
2-5
1-2
	-LR
<0.1
0.1-0.2
0.2-0.5
0.5-1.0
	
Large shift 
Moderate shift
Small shift 
Small, rarely important 




Validity is improved if controls are used 
1). Anatomic controls: deliberately anesthetizing a nearby structure that is believed or known not to be the source of pain. 
2). Physiologic controls: involve performing blocks of the target structure on different occasions using different agents 
3). Comparative local anesthetic blocks: performing diagnostic blocks on two separate occasions using two different active agents (lignocaine and bupivacaine) 

Asymptosis 
Efficiency
Consent 
Cost effectiveness 


Examples 
Atlantoaxial joint blocks: 
  - diagnostic blocks of the lateral atlantoaxial joint in the diagnosis of cervicogenic headache 
  - Arthrodesis is the successful treatment for lateral atlantoaxial joint pain. 
  - Missing data on the construct validity of lateral atlantoaxial joint blocks 

Sacroiliac joint blocks: 
  - to diagnosis sacroiliac joint pain (common source of chronic LBP). Face validity is established by injecting contrast medium into the joint
  - likely to be positive if >=3 of +ve findings: distraction, thigh thrust, Gaenslen, transvers compression, anterior thrust to the sacrum 
  - Indicated for patients whose pain occurs below L5 over the SI region (rarely if ever does SIJ pain extend above the topographic level of L5)
  - Currently limited to diagnostic utility. Lack therapeutic utility. 
Spinal nerve blocks: 
  - introduce a needle onto the nerve in its intervertebral foramen. if correct nerve has been targeted, pain should relieve
  - The face validity is established by first injecting contrast medium around the target nerve 
  - Construct validity is more difficult to establish 
  - Re efficiency, spinal nerve blocks are not indicated in all cases of radicular pain. The need for the blocks arises when a definitive diagnosis cannot be made confidently based on clinical features and imaging alone 

Zygapophysial joint blocks  
  - Maps of the distribution of referred pain (zygapophysial joints at the segments indicated) (normal volunteers, noxious stimulation of cervical Z joint) 
  - Intra-articular block are gold standard to prove z joint as the source of pain. (but lack of controlled block, construct validity not been tested) 
  - Intra-articular steroids are patently no more effective than placebo in the treatment of zygapophysial joint pain 
  - The joint can be anesthetized by blocking their nerve supply from the medial branches of the dorsal rami that innervate them 
 
Cervical medial branch blocks 
  -  Regional Pain map (diagnostic blocks) 
  - Prevalence of cervical zygapophysial joint pain is 60% in patient with chronic neck pain.
  
	Zygapophysial joint 
	Pain 
	Source 

	
	Upper cervical pain, headache 
	C2-3  > C1-2  >  C3-4 

	
	Lower cervical pain, shoulder pain
	C5-6  ( if  deltoid) or C6-7 (if  scapular ) or both 

	
	Scapula pain
	C6-7 



  - anesthetizing each of the medial branches that innervate the target joint with 0.3mL of local anesthetic 
  - Face validity has been established. However, vascular uptake may cause false-negative response(So a test dose of contrast medium is recommended)
  - Comparative blocks have been validated against placebo controls. 
  - Therapeutic utility: Pt with positive response, radiofrequency neurotomy is the treatment of choice ( only treatment shown to be able to completely abolish neck pain) . 

Thoracic medial branch blocks 
  - placing a needle onto each of the 2 medial branches that innervates a given joint. Target points are where the medial branches cross the superior lateral corner of the transverse process. 
  - the least evolved. Have face validity but lack of construct validity. Possible diagnostic utility but lacking therapeutic utility.  

Lumbar medial branch blocks 
  - Anesthetizing each of the medial branches that innervate a target joint with a small volume 9eg. 0.3mL) of local anesthetics 
  - Face validity is secured by injecting a test dose of contrast medium  
  - Construct validity: controlled blocks must be used in each and every case 
  - Efficiency: due to low prevalence of zygapophysial joint pain, blocking multiple medial branches approach can be used. 

Lumbar Medial Branch Radiofrequency Neurotomy (RFN)  in NZ  ( John MacVicar, Jim Borowczyk) 
· 58% and 53% of patient achieved a successful outcome 
· Relief lasted 15 months from the first RFN and 13 months for repeat treatments 
· Patients maintained relief for a median duration of 17-33 months with some 70% still having relief at follow up 
· Conclusion: lumbar RFN is effective . Indication is strict ( pt must have had complete or near complete relief of pain with controlled diagnostic medial branch blocks) Success if 55%  when defined as complete relief of pain ( full restoration of activities of daily living, no need for continuing care for back pain. The effect is durable to a median of 15 months, and the procedure can be repeated) 

Effectiveness of lumbar medial branch thermal radiofrequency neurotomy (RFN) (Schneider et al 2020)
Theory: If paradigm of lumbar medial branch RFN relieve the pain temporarily, then coagulating those nerves with a heat lesion should provide comparable longer-lasting relief 
Methods: electrodes that produce a heat lesion at 80-90°C using a monopolar needle 
Tools: 20G 25G ,18G, 16G ( larger electrodes are more forgiving as small-gauge electrodes produce smaller lesion, and have the risk of missing the nerve) 
Outcome: 
  - single blocks with a perpendicular technique results in inferior outcomes . 
  - Superior outcomes are evident with the use of two blocks and a parallel technique. 

The effectiveness of lumbar transforaminal injection of steroid [Smith et al 2020]
Complications of LTFIS 
- Spinal cord infarction ( Dexamethasone + ropivacaine may result in crystallization of the solution. Should be avoided) 
 - Singultus ( hiccups)
- oculomotor nerve palsy
- perineal pruritis 
- dural puncture 
- unintended injection into a vein or disc 
- epidural hematoma after LTFIS ( low) 

Findings
1. Duration of relief after LTFIS is variable. Usually 3-6 months . Occasionally up to 2 years. 
2. Repeat can be done to achieve effect
3. Generally safe but possible systemic side effects of epidural corticosteroid injection ( Limited to lowest effective dose , and number of injections with an appropriate time interval between injection)

Facet joint osteoarthritis and LBP in the community-Based population [Kalichman et al 2008]
- High prevalence of FJ OA(59.6% M   and 66.7% F) 
- FJ OA increases with age 
                                                 (24% of        <40y.o, 
                                                 44.7%          40-49y.o. 
                                                 74.2%          50-59 y.o. 
                                                 89.2%           60-69 y.o. 
                                                 69.2%            >70Y.O)
- By level: L2-L3 15.1%   L3-L4 30.6%,  L4-L5 45.1%   L5-S1 38.2%
- Conclusion: 
  1) High prevalence of FJOA in the community.  (40-60%) 
  2) Prevalence increases with age 
  3) highest at L4-L5 spinal level. 
  4) Low spine level: F> M 
  5) Failed to find an association between FJ OA identified by multidetector CT 

The efficacy of TFI of steroids for the treatment of lumbar radicular pain 
- greater proportion of patients treated with TFI of steroid (54%) achieved relief of pain than did patients treated with TFI of local anesthetic (7%) , or TFI of saline (19%) , IM steroids (21%) or IM saline (13%). 
- Relief of pain was corroborated by significant improvements in function and disability and reductions in use of other health care. 
- Outcomes were equivalent for patients with acute or chronic radicular pain. 
- Mechanism: 1) Steroids can decrease inflammatory mediator such as cytokines and chemokines; 2) provide a stabilizing effect on nociceptive signaling in C-fibers and suppression of ectopic neural discharge. 


The longitudinal assessment of imaging and disability of back study (LAIDBack) 
- Many MRI findings have a high prevalence in subjects without low back pain (limiting diagnostic use of MRI) 
- moderate or severe central stenosis, root compression, and extrusions are likely to be diagnostically and clinically relevant. 
- Disc extrusions and nerve root compromise were not related to aging but were related to previous low back pain. 
- Disc bulges, facet joint degeneration, endplate changes, and mild spondylolisthesis increased with age, but not with previous low back pain. 
- Disc desiccation and loss of disc height were related to both aging and previous low back pain. 


	
	Aging 
	LBP

	Imaging changes 
	-disc bulges
- facet joint degeneration
- endplate changes 
- mild spondylolisthesis 
	· Disc extrusions
· Nerve root compromise 
· Mod to severe Central stenosis 

	Imaging changes 
	Disc desiccation
Loss of disc height



The prevalence of SIJ degeneration in asymptomatic adults 
Radiographic evidence of SIJ degeneration is highly prevalent (65.1% ) in the asymptomatic  (30.5% )population and is associated with age (91% in 90’s).
Caution when interpreting LBP and pelvic girdle pain with positive SIJ degeneration sign on imaging. 

Management of chronic low back pain [Bogduk, 2004]
3 broad categories: 
1) monotherapies (interventions of a single, particular kind that a medical practitioner might prescribe as sole treatment) , 
         * Most monotherapies either do not work or have limited efficacy
         * Paracetamol, NSAID, muscle relaxants (short-term benefit) 
              Opioids: more effective than naproxen or placebo but partially effective 
                             Do not improve psychological or functional status             
               Antidepressants (slightly more effective than placebo for relief of chronic LBP but have not been tested for >8 weeks ; Partial relief, limited by side effects ) 
               Behavioural therapy: 
               Exercise: more effective than other interventions but has not been shown to be better than sham therapy   
              manipulative therapy, massage, 
              Botulinum toxin, prolotherapy 
              Surgery: more effective that physiotherapy, but outcomes are modest
             Spinal cord stimulation and intraspinal opioids
 no evidence of efficacy: Traction, acupuncture, magnet therapy, injections into trigger points and hydrotherapy Orthoses, TENS, electromyographc biofeedback 
         * 
2) MDT therapy: based on intensive exercises improves physical function and has modest effects on pain
3) Reductionism: pursuit of a pathoanatomical diagnosis with the view to target-specific treatment) should be implemented when a specific diagnosis is needed
        - conventional investigations do not reveal the cause of pain, joint blocks and discography can provide a diagnosis in many cases           
               [ zygapophysial joint pain (15%-40%), SIJ (20%) and internal disc disruption ( over 40%) ]
        - Zygapophysial joint pain can be relieved by radiofrequency neurotomy; techniques are emerging for treating SIJ pain and internal disc disruption. 

Messages for patients with chronic LBP
1. Drug treatment does not cure back pain
2. Opioids only partially relieve the pain and must be used carefully
3. Willow bark is effective therapy for exacerbations of pain
4. Massage can help relieve pain
5. Manipulative therapy is barely more effective than sham treatment, and other physical therapies and devices are no more effective than sham treatment 
6. exercise can be beneficial
7. MDT therapy can help improve function, but will not completely cure pain 
8. Surgery can help some patients to various degrees, but nearly half will not benefit 
9. Spinal cord stimulators can help some patients who gain no relief from surgery
10. Tests are available to make a diagnosis when CT scans and MRI scans are said to be normal 
11. Treatment is available for zygapophysial joint pain
12. New treatments are being developed and tested for sacroiliac joint pain and pain coming from intervertebral discs 
