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Low Back Pain (LBP) 
Background 

• ~80% of Americans experience LBP  
• 85% suffer recurrences 
• 2% develop chronic pain 
• 2nd most common reason people see their MD 
• 5th most frequent reason for hospitalization 
• 3rd most common reason to undergo surgery 
 



Choose  
Fusion 

12 Million Impaired  
by Back Pain 

45 Million  
 with Back Pain 

Back Pain: A Widespread Problem 

Key Points 
 500,000 work-related 

spinal injuries/yr 
 LBP 19% of worker’s 

compensation 
 175 million working 

days are lost /yr due 
to chronic back  pain 

 $80 billion in lost 
work & productivity 
 



Acute Low Back Pain: Reality 

• No specific diagnosis made in ~85% of cases 
• Initial evaluation is done to detect “Red Flags” 
• No initial imaging within the first 4 weeks 

needed in absence of these red flags 
• ~90% of cases will improve within 1 month 

with or without treatment 
• recurrences are common and low-grade 

symptoms are often present years after an 
initial episode. 
 



Low Back Pain Red Flags 
Cancer or Infection Age > 50 or < 20 

History of Cancer 
Unexplained Weight Loss 
Immunosuppression 
UTI, IV Drug Abuse, Fever, Chills 
Back Pain Not Improved with Rest 

Spinal Fracture History of Trauma 
Prolonged Steroid Use 
Age > 70 

Cauda Equina or Severe 
Neurologic Compromise 

Global or Progressive Weakness in LE 
Acute Urinary Incontinence/Retention 
Acute Fecal Incontinence/Loss of Tone 
Saddle Anesthesia 



CASE  

• 42 y/o salesman presents with 1 week of back pain and 
stiffness.  He denies any trauma, but says his pain started 
after a 5 hour drive to a client. His pain was initially 10/10, 
sharp, exacerbated by any movement, and only bearable 
when lying completely still on his back, forcing him to 
present to the ED where he was given dilaudid and toradol 
and a prescription for valium and percocet without further 
work-up.  His pain is slightly better, but he is still c/o severe 
stiffness and is anxious about a recurrence.  He denies 
ever experiencing any leg pain, numbness, weakness, or 
bowel/bladder incontinence. 



Non-specific Low Back Pain: 
Acute Strains and Sprains  

• Symptoms  
• Low back pain that may radiate into the buttocks, but not the legs 

• Stiffness in the low back area, restricting range of motion 

• Inability to maintain normal posture due to stiffness and/or pain  

• Muscle spasms either with activity, or at rest  

• Pain that persists for a maximum of 10-14 days  

 

• ~ 6-7 weeks is sufficient for healing to occur; however, 10% 
of LBP injuries do not resolve in this period. 

 



Lower Back Ache? Be Active and Wait It 
Out, New Guidelines Say 

NY Times  
FEB. 13, 2017  

 



Treatment for Nonspecific 
Acute Low Back Pain 

• Activity modification  
– Bed rest < 4 days 
– Decrease in physical work/activity 
– Exercise and physical therapy 

• Pain medication 
– NSAIDS, Tylenol 

• Muscle relaxants 
– Can cause drowsiness 

• Message / Acupuncture 
• Yoga 
• Heat 
• biofeedback 
 

 
 

 

Chou, R et al. Ann Int Med Oct 2007 

Cochrane Review Spine May 2002 

Cochrane Review Spine Sep 2002 

Cochrane Review Spine Sep 2003 



Physical Treatments Without 
Proven Benefit 

• TENS 
• Traction 
• Physical agents and modalities 

– Ice 
– Ultrasound 

• Lumbar corsets 
• Prolotherapy 

 

Traction for low back pain with or 
without sciatica: an updated 
systematic review within the 
framework of the Cochrane 
collaboration. 
Spine June 2006 

 

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=pubmed&cmd=Search&itool=pubmed_AbstractPlus&term=%22Yu+F%22%5BAuthor%5D


Back Pain in the Work Place 

• Importance of ergonomics of environment 
 

 Occupational sitting not independently linked to LBP 
 Roffey et al. Causal assessment of occupational sitting and low back pain Spine J .2010 
 Ganesa S etal. Asian Spine J 2017. 
  



Back Pain in the Work Place 

• LBP linked to physical AND psychological strain 
 

• Job strain, work characteristics and back pain: A study in a University hospital.  Courvolsler DS et al. Eur Pain 2010. 
• Are job strain and sleep disturbances prognostic factors for low-back pain? Rasmussen-Barr E et al. J Rehabil Med 2017. 



Practice Good “Back Hygiene” 

• Avoid lifting away from your body 
• Avoid sudden lifting 
• Exercise 
• Good posture 
• Firm mattress 

• Sudden and unexpected loading generates high forces on the lumbar spine. Mannion AF et al. 
 Spine 2000.  
• Risk factors for lumbar intervertebral disc herniation in Chinese population: a case-control study. 
 Zhang YG et al. Spine 2009. 
 
 



Chronic Low Back Pain 
• Not simply acute LBP that persists for a greater 

duration.  
• The evolution of chronic LBP is complex, with 

multiple influences: 
– Physiologic 

• Persistent pathology -> constant pain -> supersensitization -> allodynia 
• Self sustaining pain loops, abnormal and chronic firing, CNS amplification 

– Psychological 
• Behavioral (ie. Responds to environmental reinforcement) 
• Cognitive-affective (ie. Depression as a pain amplifier) 
• Psychophysiologic (ie. Tension myositis) 

– Psychosocial influences 
• Barriers to recovery (medical, physical, psychological, social, etc.) 

 



Psychosocial Factors and 
Back Pain 

All of the following are stronger predictors of future 
disability and the use of health care services 
than the presence of degenerative changes on 
imaging 

• Work-related injury / compensation issues1-3 

• Functional self-efficacy4 

• Fear avoidance5 

• Depression1-4 

• Psychologic pathology1-4 
1. Spine Dec 2006 

2. Spine J 2005 Jan-Feb 

3. Spine Oct 1996 

4. Eur J Pain Mar 2007 

5. Spine Apr 2006 



Obesity and Back Pain 

• Denmark Twin Study1 

• 29,424 twins 12-41 yrs old 
• Positive association between BMI and incidence 

and duration of LBP 
• This association was not present when looking at 

monozygotic twins with dissimilar BMIs 

• Surgical weight reduction does positively 
impact upon pre-morbid back pain2-4  

 1. Spine Apr 1999 

2. Obese Surg Mar 2005 

3. Obese Surg May 2005 

4. Obese Surg Jun 2003 



Conservative Treatment for 
Chronic Low Back Pain 

• Acitivity modification  
– Decrease in physical work/activity, but avoid bed rest 
– Exercise and physical therapy  

• Pain medication 
– NSAIDS, Narcotics, anticonvulsants, antidepressants 
– Tricyclic/tetracyclic antidepressants  
– Intrathecal pumps / spinal cord stimulators 

• Muscle relaxants and anti-anxiety medications 
• Message / Acupuncture 
• Education (Back School) 
• Weight loss and exercise 
• Cognitive-behavioral treatment programs 

 • Chou R et al. Ann Intern Med 2007. 



Yoga and Back Pain 

• Functional improvement 
• Decrease in medication usage 
• Decrease in pain intensity 
• Decreased depression 

 
•  Evaluation of the effectiveness and efficacy of Iyengar yoga therapy on 
 chronic low back pain. Williams et al. Spine 2009 
•  Comparing yoga, exercise, and a self-care book for chronic low back pain: a 
 randomized, controlled trial. Sherman KJ et al. Ann Intern Med. 2005 
 
 
 
 



Degenerative Disc Disease  
and Chronic Back Pain 

• Lumbar DDD found in 25% - 
70% of asymptomatic 
subjects1 

• Annular tears in 14% - 33% 
of asymptomatic subjects1 

with positive discogram2 

• Structural findings on MRI or 
discogram have only a weak 
association with back pain 
episodes and no association 
with disability or use of future 
medical care3 
 

 
 

1. NEJM May 2005 

2. Spine J 2002 Jan-Feb 

3. Spine J 2005-2006 

 



Percutaneous Treatments for 
Degenerative Disc Disease 

             

                                
                                
            

Intradiscal Electrothermal 
Therapy (IDET) 



Surgery for Degenerative 
Spine Disease: Spinal Fusion 

• Fusion for CLBP resulted in reduced 
disability (25-31% vs 4-6%), 
reduction in depressive symptoms 
(20% vs 7%), improved self 
assesment (63% vs 29%), and 
improved return to work (36% vs 
13%) when compared with PT after 2 
years1, irrespective of technique2.   

• ~70% of CLBP improve with surgery 
1. Spine Dec 2001 

2. Spine Jun 2002 



Artificial Disc Replacement for 
Degenerative Spine Disease 

• TDR aimed at teating 
pain while preserving 
ROM and avoiding 
adjacent level 
degeneration 

Artificial Disc Replacement 



In conclusion, there is low quality evidence that the Charité is non-inferior to the BAK 
cage at the 2-year follow up on the primary outcome measures. For the 5-year follow 
up, the same conclusion is supported only by very low quality evidence. For the 
ProDisc, there is very low quality evidence for contradictory results on the primary 
outcome measures when compared with anterior lumbar circumferential fusion. High 
quality randomized controlled trials with relevant control group and long-term follow-
up is needed to evaluate the effectiveness and safety of TDR. 
 



CASE 

• 43 y/o man presents with 6 weeks of 
intractable back and right leg pain 
despite physical therapy and pain 
medicine.  On exam he has some 
weakness in lifting his right foot off the 
floor and has numbness in his lateral 
calf and the top of his foot. 



 



Herniated Lumbar Disc 

• Presentation:  
• “Sciatica” 
• Weakness, numbness, tingling 
• Rarely: bowel/bladder dysfxn 

 

• Conservative Treatment 
• NSAIDS, oral steroids 
• Narcotics, nerve stabilizers 
• Physical therapy 
• Epidural steriod injections 



Lumbar Spinal Stenosis (LSS) 



Surgical Indications 

• Failure of conservative therapy 
• Intractable pain impacting on ADLs 
• Foot drop 
• Cauda Equina Syndrome 



Standard Open Techniques 

• Advantages 
• Safe 
• Simple 

 

• Disadvantages 
• Blood loss 
• More difficult in larger patients 
• Increased morbidity (esp in elderly) 
• Muscle injury 

 
 
 



Retractor Injury 

• Short and long term muscle injury 
• Post-op: >30% decrease in muscle strength 

when compared to normal controls  
• Kahanovitz et al. Spine 1989 

• Decrease in muscle endurance 
• Increased post-operative pain 

• Styf, Spine 1989 

 



MISS Decompression Technique 



MISS Decompression Technique 



Interspinous Spacers 
• Indicated for moderate LSS 
• ~70% success rate 

– Zucherman et al. Spine 2005 
– Siddiqui et al. Spine 2007 

• Not ideal for use in LSS with: 
– spondylolisthesis 
– scoliosis  
– osteoporosis 

• ~30% revision rate within 2 years 
– Tuschel et al. Spine 2011 



MISS Decompression Technique 

nerve sac 

nerve root 

Rahman et al. Min Inv Neurosurg 2008 
 



Case 
• 63 y/o F with 1 year of progressively worsening 

LBP and bilateral leg pain.  Pain exacerbated 
by walking and hyperextension, ameliorated by 
lying down.  Complains of numbness and 
paresthesias in the dorsal aspect of both feet 
and calves.   



Degenerative 
Spondylolisthesis 

 



 



Flex-ex 

 

L4 L4 

L5 
L5 





Minimally Invasive 
Fusion/Fixation 

• Pros: 
– Less blood loss 
– Faster recovery 
– Less post-op pain 
– Shorter LOS 

• Kotani et al Eur Spine 
J 2011 

• Cons: 
– Longer surgical time 

• Peng et al. Spine 2009 
• Dhall et al Spine 2008 

L4 

L5 







Minimally Invasive Lateral 
Interbody Fusion 

• Transpsoas approach to the lumbar spine 
• Spares the stabilizing ligaments and muscles of the 

spine 
• Re-establishes the normal lordosis of the lumbar spine 
• Allows for a large cage for fusion and stabilization 
• Minimal blood loss 
• Shorter operative time 
• Less pain 
• Quicker recovery 

 



Sacroiliitis 

• Post-Traumatic 
• Degenerative (AS, s/p lumbar fusion) 
• Pregnancy 
• Infectious 

 



Sacroiliitis: Treatment 

• Physical therapy 
• Injections 
• Surgery  



Vertebral Compression Fractures 

Can occur spontaneously or 
as the result of minimal 
trauma1,2,3 
 

The most common locations 
are the midthoracic region 
and the thoracolumbar 
junction (T12–L1)4  

 

 

1. Cooper C et al. J Bone Min Res. 1992 
2. Frost HM. Orthop Clin North Am. 1981 
3. Parfitt AM, Duncan H. In: Rothman RH, Simeone FA, eds. The Spine. 2nd Edition. 
4.  Nevitt MC et al. Bone. 1999. 



Kyphoplasty 

Balloon inflated until: 
Correction achieved 
Balloons touch cortical surfaces 
Maximum pressure reached (200 psi) 



Future Back Pain Treatments 

 



“Laser Surgery” 

 
Laser Spine Centers Thrive as Malpractice Suits Mount  

May 4, 2011 (Bloomberg) -- For-profit laser spine centers such as 
the Laser Spine Institute advertise out-patient, non-invasive surgery 
and promote the operations at seminars in hotel meeting rooms. Not 
regulated like hospitals are, the centers are performing what some 
experts warn are ineffective, expensive and potentially dangerous 
procedures. Malpractice cases are mounting. Bloomberg's Kevin 

Thrash reports.(Source: Bloomberg)  
 



Robotics 

 



Cyberknife Radiosurgery 

• Similar pain reduction as conventional 
external beam XRT 

• More costly 
• Less toxicity 
• Less need for surgery 
• Overcomes radioinsensitivity 

– Haley et al J Neurosurg Spine 2011. 



Injectable Therapeutics 

 



Nanotechnology 

 



END 
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