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Acute Pain

• Present less than 3 months

• Usually occurs as a consequence of trauma, or 
an acute illness associated with inflammation





Chronic Pain

• Chronic pain is defined as pain that persists for longer than 3 to 6 
months, or the “normal healing” time of an injury

• The “biopsychosocial model” is currently accepted as the optimal 
conceptual approach to chronic pain



Types of Pain



Why is Pain Control Important

• Humane

• Physiological stress response
▫ Immunosuppression

▫ Increased myocardial O2 demand

▫ Diminished respiratory function 

▫ Increased thromboembolic risk

▫ Increased post-op morbidity and mortality

• Prevent Wind Up and Chronic Pain
▫ Adverse adaptive response to repetitive pain impulses after prolonged 

stimulation of nociceptors. Pain-transmitting nerve have a reduced 
threshold. Nerve fibers that normally carry non painful information are 
recruited in pain pathways. 





Back Pain
• 80% Of adults in industrial countries have at least one episode of 

disabling back pain.

• By the 3rd  decade of life 50% of people have experienced an episode 
of low back pain that has required alteration in activity.

• 90 % of cases of LBP resolve without treatment within 6-12 weeks

• 75% of cases with nerve root involvement can resolve in 6 months

Medical Resource Impact
• Pai S, Sundaram LJ. Low back pain: an economic assessment in the united states. 

Orthop Clin N Am. 2004;35:1-5.

▫ Second leading symptomatic cause for physician visits

▫ Third most common cause for surgical procedures

▫ Fifth most common reason for hospitalization



1Phase III Guidelines for Multidisciplinary Spine Specialists, North American Spine Society, 2000

Disability
• In spite of “optimal management” 5% of acute back pain progresses to a chronic and 

disabling endpoint..

• 10+ Million are totally disabled from back pain

 Guo HR, Tanaka S, Halperin WE, Cameron LL. Back pain prevalence in US industry 
and estimates of lost workdays. AM J Public Health. 1999;89:1029-1035.

 Back pain is the most common reason for filing workers’ compensation claims

 Return to work

 Success is less than 50% if out greater than 6 months

 Less than 25% if off for greater than a year

 Nearly 0% if off  for 2 years





Causes of Low Back Pain

• Discogenic 

• Facet Joint arthritis

• Spondylolysis

• Spondylolisthesis

• Compression Fracture

• Spinal Stenosis

• Sacroiliitis

• Piriformis Syndrome

• Myofascial Pain



Degenerative Disc Disease
• Almost omnipresent and Asymptomatic in majority of the population

• Over time there is a loss of water and proteoglycan content

• Changes in disc structure and function can lead to changes in the facet 
joints and redirection of compressive loads 

• A disc with an annular tear may result in release if inflammatory disc 
material



Facet Joint Arthropathy



Spondylolysis
A fracture in the pars interarticularis; also known as pars defect

• Can be a cause of acute low back pain in athletic younger patients

• Fracture may heal, may not

• In those that do not heal, instability can develop over time 
Spondylolisthesis may develop



Spondylolisthesis

• Anterolisthesis
▫ A forward translation of 1 

vertebral body over the 
adjacent vertebra

▫ Most common levels are 
L5-S1 (70 %) and L4-L5 
(25 %)

▫ Symptoms: Low back 
pain
 Pain aggravated by standing or walking

 Pain relieved by lying down

 Concomitant spinal stenosis, with or 
without leg pain, may be present

• Retrolisthesis
• Lateral listhesis



Vertebral Body Compression Fracture

• Vertebral fractures of the thoracic and lumbar spine are usually 
associated with major trauma.

• Osteoporosis will lead to fractures of the vertebra. 

• Pathologic fractures are the result of metastatic disease of primary 
cancers affecting the lung, prostate, and breast.



Spinal Stenosis/Lumbar 

Radiculopathy
• The clinical presentation is neurogenic claudication

▫ Classical presentation:

 Bilateral thigh and or lower extremity pain from canal stenosis

 Unilateral dermatomal radicular pain for foraminal stenosis

▫ Symptoms occur while walking or standing

▫ Relief can occur with: stopping activity, sitting, stooping or 
bending forward 



• Spinal Stenosis
▫ Central stenosis

 Narrowing of the central part of the spinal 
canal

▫ Foraminal stenosis

 Narrowing of the foramen, resulting in 
pressure on the exiting nerve root



Sacroiliac Joint

• Over diagnosed, but real (prevalence up to 15%)
• History of 

▫ Pain in the area of the sacroiliac joint 
▫ Occasionally radiating to the groin and posterior thigh
▫ Commonly have leg length discrepancy or are post 

lumbar surgery



Piriformis Syndrome
• Pain from piriformis muscle – irritation of sciatic nerve 

passing deep or through it can cause radiating pain

• Pain on resisted abduction / external rotation of the hip



Myofascial Pain

• Myofascial pain 
syndrome is a chronic 
form of muscle pain. 

• Trigger points can be 
painful when touched 
and the pain can be 
referred throughout 
the affected muscle.





Red Flags 



Other Pain Syndromes We See
• AIDS-Related Pain

• Ankylosing Spondylitis

• Arachnoiditis

• Arthritis

• Avascular Necrosis

• Burning Mouth Syndrome

• Bursitis

• Cancer Pain

• Carpal Tunnel

• Central Pain Syndrome

• Cerebrospinal Fluid (CSF) Leaks

• Cervical Stenosis

• Coccyx

• Complex Regional Pain Syndrome (RSD)

• Diabetic Peripheral Neuropathy (DPN)

• Ehlers-Danlos Syndrome (EDS)

• Endometriosis

• Fibromyalgia

• Headaches

• Intercostal Neuraligia

• Interstitial Cystitis

• Meralgia Paresthetica

• Migraine

• Multiple Sclerosis

• Myofascial Pain

• Occipital Neuralgia

• Osteoarthritis

• Pelvic Pain

• Peripheral Neuropathy

• Phantom Limb Pain

• Post Herniorraphy Pain Syndrome

• Post Mastectomy Pain Syndrome

• Post Stroke Pain

• Post Thorocotomy Pain Syndrome

• Postherpetic Neuralgia (Shingles)

• Raynaud’s Disease

• Sacroiliac Joint Dysfunction

• Sickle Cell

• TMJ

• Trigeminal Neuralgia

• Vascular Pain

• Vulvodynia

https://www.theacpa.org/conditions-treatments/conditions-a-z/aids-related-pain/
https://www.theacpa.org/conditions-treatments/conditions-a-z/ankylosing-spondylitis/
https://www.theacpa.org/conditions-treatments/conditions-a-z/arachnoiditis/
https://www.theacpa.org/conditions-treatments/conditions-a-z/arthritis/
https://www.theacpa.org/conditions-treatments/conditions-a-z/avascular-necrosis/
https://www.theacpa.org/conditions-treatments/conditions-a-z/burning-mouth-syndrome/
https://www.theacpa.org/conditions-treatments/conditions-a-z/bursitis/
https://www.theacpa.org/conditions-treatments/conditions-a-z/cancer-pain/
https://www.theacpa.org/conditions-treatments/conditions-a-z/carpal-tunnel/
https://www.theacpa.org/conditions-treatments/conditions-a-z/central-pain-syndrome/
https://www.theacpa.org/conditions-treatments/conditions-a-z/cerebrospinal-fluid-csf-leaks/
https://www.theacpa.org/conditions-treatments/conditions-a-z/cervical-stenosis/
https://www.theacpa.org/conditions-treatments/conditions-a-z/coccyx/
https://www.theacpa.org/conditions-treatments/conditions-a-z/complex-regional-pain-syndrome-rsd/
https://www.theacpa.org/conditions-treatments/conditions-a-z/diabetic-peripheral-neuropathy-dpn/
https://www.theacpa.org/conditions-treatments/conditions-a-z/ehlers-danlos-syndrome-eds/
https://www.theacpa.org/conditions-treatments/conditions-a-z/endometriosis/
https://www.theacpa.org/conditions-treatments/conditions-a-z/fibromyalgia/
https://www.theacpa.org/conditions-treatments/conditions-a-z/headaches/
https://www.theacpa.org/conditions-treatments/conditions-a-z/intercostal-neuraligia/
https://www.theacpa.org/conditions-treatments/conditions-a-z/interstitial-cystitis/
https://www.theacpa.org/conditions-treatments/conditions-a-z/meralgia-paresthetica/
https://www.theacpa.org/conditions-treatments/conditions-a-z/migraine/
https://www.theacpa.org/conditions-treatments/conditions-a-z/multiple-sclerosis/
https://www.theacpa.org/conditions-treatments/conditions-a-z/myofascial-pain/
https://www.theacpa.org/conditions-treatments/conditions-a-z/occipital-neuralgia/
https://www.theacpa.org/conditions-treatments/conditions-a-z/osteoarthritis/
https://www.theacpa.org/conditions-treatments/conditions-a-z/pelvic-pain/
https://www.theacpa.org/conditions-treatments/conditions-a-z/peripheral-neuropathy/
https://www.theacpa.org/conditions-treatments/conditions-a-z/phantom-limb-pain/
https://www.theacpa.org/conditions-treatments/conditions-a-z/post-herniorraphy-pain-syndrome/
https://www.theacpa.org/conditions-treatments/conditions-a-z/post-mastectomy-pain-syndrome/
https://www.theacpa.org/conditions-treatments/conditions-a-z/post-stroke-pain/
https://www.theacpa.org/conditions-treatments/conditions-a-z/post-thorocotomy-pain-syndrome/
https://www.theacpa.org/conditions-treatments/conditions-a-z/postherpetic-neuralgia-shingles/
https://www.theacpa.org/conditions-treatments/conditions-a-z/raynauds-disease/
https://www.theacpa.org/conditions-treatments/conditions-a-z/sacroiliac-joint-dysfunction/
https://www.theacpa.org/conditions-treatments/conditions-a-z/sickle-cell/
https://www.theacpa.org/conditions-treatments/conditions-a-z/tmj/
https://www.theacpa.org/conditions-treatments/conditions-a-z/trigeminal-neuralgia/
https://www.theacpa.org/conditions-treatments/conditions-a-z/vascular-pain/
https://www.theacpa.org/conditions-treatments/conditions-a-z/vulvodynia/


Treatment of Pain



Multidisciplinary Model of Chronic 

Pain Treatment
• Physical therapy

• Pain medications

• Chiropractic

• Acupuncture

• Pain Psychology

• Interventional Pain Procedures

• Surgery

• Transcranial Magnetic Stimulation

• Deep Brain Stimulation





NSAIDs

• Inactivate cyclo-oxygenases, enzymes required 
for the production of prostaglandins



Tricyclic antidepressants (TCAs)

• The efficacy of TCAs has been established in peripheral 
neuropathic pain (diabetic neuropathy, postherpetic 
neuralgia) and in central post stroke pain

▫ The pain relieving effect of TCAs in independent of 
their antidepressant effect (comes quicker and with 
lower dose)



SNRI
• Efficacy of venlafaxine has been shown 

in polyneuropathy

• Efficacy of duloxetine has been shown in painful diabetic 
polyneuropathy and fibromyalgia

• Efficacy of savella has been shown in fibromyalgia



Carbamazepine and 

Oxcarbazepine
• Drug of choice for trigeminal neuralgia 

• Carbamazepine Adverse effects: Aplastic Anemia, Leukopenia, 
Steven Johnson Syndrome, Hyponatraemia

• Oxcarbazepine has fewer interactions and is better tolerated 
than carbamazepine



Gabapentin 

• The efficacy of gabapentin has been established 
in painful diabetic neuropathy and postherpetic 
neuralgia 

• Adverse effects: dizziness, somnolence, 
peripheral edema, weight gain, asthenia, 
headache, dry mouth and blurred vision 



Lyrica

• FDA approved for treating diabetic neuropathy and postherpetic neuralgia 
in 2004 and fibromyalgia in 2007. 

• Sedation and dizziness are relatively common, and some patients 
experience cognitive difficulties while taking these drugs.

• Evidence suggests that some patients misuse, abuse, or divert gabapentin 
and pregabalin.5 Some users describe euphoric effects, and patients can 
experience withdrawal when high doses are stopped abruptly. 

Mathieson S, Maher CG, McLachlan AJ, et al. Trial of pregabalin for acute 
and chronic sciatica. N Engl J Med 2017;376:1111-1120

https://www.nejm.org/doi/full/10.1056/NEJMp1704633
























My Thoughts

• Cannabinoids may have therapeutic benefit in some pain 
conditions, most notably cancer pain and neuropathic pain

• There is more good research looking at synthetic or well described 
natural canabanoids with controlled dose and delivery systems (not 
available in the US, epidiolex and savitex in UK)

• There is no accepted, peer reviewed research to support 
cannabinoid use in common pain conditions

• Cannabanoids have not been able to demonstrate a positive impact 
on the opioid epidemic (ex. Colorado)

• Well controlled and regulated products with consistent delivery 
systems would benefit effective research



Some of the 

Commonly 

Performed Basic 

Injections



Indications for Interventional Pain 

Management

• Pain unrelieved by conservative management

• Unacceptable side effects with systemic 
therapies

• Patient desire to avoid systemic therapy

• Pain Crisis



Basic Interventional Therapies

• Epidural Steroid Injection

• Sacroiliac Joint Injection and RFA

• Facet Joint Injection and RFA

• Piriformis Injection

• Sympathetic Blocks for CRPS and Visceral Pain



Epidural Steroid Injections

• Nucleus Pulposis is rich in proinflammatory mediators 
including phospholipase A, interleukins, and proteoglycans

• Localized placement of steroids will maximize anti-
inflammatory effect

• Generally performed for pain related to Spinal Stenosis or 
Radiculopathy



Facet Joint as a Source

of Chronic Spinal Pain

•15-45% low back
Schwartzer, Spine, 1994

•48% thoracic
Manchikanti, Pain Physician, 2002

•54-67% neck
Barnsley, Spine, 1995

Facet Joint Based injections



Radiofrequency Ablation

• Typically pain relief lasts 9-12 months

• May repeat this procedure later

• Longer term benefit than facet injections

• Advantage: Sometimes the facet joint is so 
arthritic that it is impossible to place a needle 
into the joint

• Nerves will re-grow in 9-12 months



Sacroiliac Joint Injection



Neurolytic Blocks for Cancer Pain
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Celiac Plexus :Upper Abdominal 

Structures
Innervates:

• Pancreas 

• Distal Esophagus to 
Tranverse Colon

• Liver/Hepatobiliary
Tree 

• Adrenals, Kidneys

& Proximal Ureters
Copyright Mayo Clinic, 2005
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Percutaneous under 
Fluoroscopic Guidance

1) Radio contrast dye is used to 
confirm placement of  needle

2) Diagnostic block with local 
anesthetic

3) Injection of  neurolytic agent



Superior Hypogastric Plexus Blockade
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Superior Hypogastric Plexus :

Lower Abdomen/Pelvic Organs
Anterior to sacral 

promontory at L5-S1
Innervates:
• Descending Colon to 

Rectum
• Bladder/Prostate/Gona

ds
• Uterus/Vaginal Fundus
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Ganglion Impar Block
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Ganglion Impar
• Aka “Ganglion of  Walther”

• Sits just anterior to 
sacrococcygeal junction

• Provides Innervation to:

• Perineum*

• Distal Rectum/Anus

• Distal Urethra

• Distal 1/3 Vagina

• Vulva



Advanced Procedures



Intrathecal Pumps
• For Cancer (Terminal) Pain

• Unacceptable side effects from medical management 

• Uncontrolled pain from optimized medical 

management



• Opioid conversion by route is 

Morphine

PO 300mg

IV 100mg

Epidural 10mg

Intrathecal 1 mg



Spinal Cord Stimulation



Spinal Cord Stimulation

Rationale

• When Sensory Impulses 
Are Greater Than Pain 
Impulses

• “Gate” in the Spinal 
Cord Closes Preventing 
the Pain Signal From 
Reaching the Brain

• SCS Implanted Near 
Dorsal Column 
Stimulates the Pain-
inhibiting Nerve Fibers 
Masking Painful 
Sensation With a 
Tingling Sensation 
(Parathesia)
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SCS



Emerging SCS Therapies
• Waveforms such as high‐frequency (1-10 kHz as opposed 

to 50-100 Hz) and burst stimulation may deliver pain 
relief with little or no paresthesia

• Direct stimulation of the dorsal root ganglion (DRG) 
helps target therapy precisely to needs of the individual 
subject



Vertebral Compression 

Fractures

• 1 in 3 women and 1 in 8 men over 50 have 
osteoporosis

• Yearly there are 1.5 million osteoporosis related 
fractures

▫ 700,000 Spine, 300,000 hip, 250,000 wrist

• 260,000 patients per year are refractory to 
conservative medical management

• It is one of the only fractures not normally treated 
with an open surgery

• Mortality can be increased by upt to 23 %, 
normally related to pulmonary issues



Vertebral Augmentation

• Kyphoplasty (1998): 
Injection after 
manipulation involving 
cavity creation 

• Indicated for:
Painful osteoporotic or 

neoplastic vertebral compression 
fracture(s) refractory to medical 
therapy.



Transpedicular



Transpedicular



Cement Injection



• As a single therapeutic modality, interventional therapies are 
less likely to be effective than when applied with comprehensive 
management including medical, psychological and rehabilitative 
therapies


