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objectives

 Review definition and incidence of chronic low back pain

 EBM review of current evidence for tx of LBP

 Introduce Greenman’s Dirty ½ dozen

 Focus on concepts of muscle imbalance

 How to screen for muscle imbalance

 Exercise Rx principles



Statistics

LBP leading cause of disability between 19-45 years

 5th most common complaint seen by PCPs

 70% of population gets LBP during lifetime

 50% better in one week, 90% better in 2 months 
regardless of treatment

Physical work environment:
Speed, frequency, asymmetrical lifts, twisting

35% increased pressure on discs if object held too far in front

Room temperature, noise, fatigue, floor surface, footwear



Incidence

LBP is the fifth most common reason for all physician 
visits in the USA

Approx. 25% of US adults report having LBP lasting at 
least 1 day in the past 3 months and 7.6% reported at 
least 1 episode of severe acute LBP in a 1-yr period

Est. health  care costs attributable to LBP $26.3 billion in 
1998 and $100 billion in 2006

 Indirect costs related to days lost from work are 
substantial, approx. 2% of US work force compensated 
for back injuries each year

Qaseem, A et al "Noninvasive Treatements for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline From the American College of Physicians. " 
Clinical Guideline. Annals of Internal Medicine2017;166: 514-530



 Many pts have self-limited episodes of acute LBP and do not seek medical care.  
Most improve rapidly in first month

 Up to 1/3 of pts report persistent back pain of at lease moderate intensity 1 yr after 
an acute episode

 20% report substantial limitations in activity.

 Approx. 5% of people with back pain disability account for 75% of the costs 
associated with LBP

Qaseem, A et al "Noninvasive Treatements for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline From the American College of Physicians. " 
Clinical Guideline. Annals of Internal Medicine2017;166: 514-530



Recommendation 

 For patients with CLBP clinicians and patients should initially select 

nonpharmacologic treatment with exercise, multidisciplinary rehabilitation, 

acupuncture, mindfulness-based stress reduction, electromyography 

biofeedback, low level laser therapy, operant therapy, cognitive 

behavioral therapy, or spinal manipulation (low-quality evidence) (Grade: 

strong recommendation)

Qaseem, A et al "Noninvasive Treatements for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline From the American College of Physicians. " 
Clinical Guideline. Annals of Internal Medicine2017;166: 514-530



Imaging recommendation

 Recommendation 2: Clinicians should not routinely obtain imaging or other 
diagnostic tests in patients with nonspecific low back pain (strong 
recommendation, moderate-quality evidence).

 Recommendation 3: Clinicians should perform diagnostic imaging and testing for 
patients with low back pain when severe or progressive neurologic deficits are 
present or when serious underlying conditions are suspected on the basis of 
history and physical examination (strong recommendation, moderate-quality 
evidence).

Qaseem, A et al "Noninvasive Treatements for Acute, Subacute, and Chronic Low Back Pain: A Clinical Practice Guideline From the American College of Physicians. " 
Clinical Guideline. Annals of Internal Medicine2017;166: 514-530



 Recommendation 4: Clinicians should evaluate patients with persistent 
low back pain and signs or symptoms of radiculopathy or spinal stenosis 
with magnetic resonance imaging (preferred) or computed tomography 
only if they are potential candidates for surgery or epidural steroid 
injection (for suspected radiculopathy) (strong recommendation, 
moderate-quality evidence).

 Recommendation 5: Clinicians should provide patients with evidence-
based information on low back pain with regard to their expected course, 
advise patients to remain active, and provide information about effective 
self-care options (strong recommendation, moderate-quality evidence).



What causes low back 
pain to become 
chronic?



The “Dirty Half Dozen”

-Greenman

1. Pelvic Tilt/Short Leg Syndrome

2. Non-Neutral Lumbar Mechanics

3. Pubic Dysfunction

4. Innominate Shear Dysfunction

5. Restricted Sacral Nutation

6. Muscular Imbalance



Pelvic Tilt/Short Leg Syndrome

 55-70% incidence in patients with back pain

 Use of x-rays in diagnosis

 Evaluation of leg length difference:  supine vs. functional assessment

 Use of heel lifts



Non-Neutral Lumbar Mechanics

 Type II Mechanics

 Commonly see at L3, L4, L5

 Flexion lesions more common



Pubic Dysfunction

 Evaluate for tenderness and unlevelness

 Results in altered movement of the innominates during walking

 Check hip adductors



Innominate Shear Dysfunction

 Classic slip and falls, motor vehicle accidents

 See lumbosacral pain radiating into buttocks and sacroiliac regions

 See unleveled sacral base/iliac crest in all testing positions



Restricted Sacral Nutation

 Nutation/Counternutation

 Unilateral flexions

 Torsions



Theoretic Causes of 
Muscle Imbalance

 Malregulation of the CNS

 Concept of facilitation

 Impaired afference and efference

 Altered proprioception

 Janda’s Theory of Muscle Imbalance

 Pseudoparesis

 Muscle firing patterns

 Muscle imbalance syndromes



Lats/Gluteus 

Maximum Linkage

 Each mm can increase tension of 
TLF(thoracolumbar fascia) 

contralaterally and ipsilaterally

 “Cinching” the TLF by these two mm 
stiffens lumbar spine

 Also see compression between 

sacrum and il ium stabilizing the SI 
joints



Force Closure



Force Closure

 So, body then resorts to other tactics.  Hamstrings get 

tight to pull on ST ligaments to tighten the SIJs

 Also can tighten gluteus maximus

 Tight hamstrings rotate pelvis backwards and flatten 

lumbar spine and decrease sacral nutation

 This counter-nutation may be a pain withdrawal 

reaction that disengages the normal self-bracing of the 

pelvis.  Lower spine then can become unstable and 

prone to impingement, causing LBP



Ext oblique influences 

Upper lumbars

Int oblique influences low 

lumbar



TA – the SPANX of the abdominal 

muscles


