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One of the top reasons people go to the doctor in US 

Leading cause of disability worldwide (2nd) (Global  
Burden of Disease 2015, Lancet) 

The US spends approximately $90 billion a year on back 
pain —additional $10 to $20 billion is attributed to 
economic losses in productivity each year (Davis et al. 
Spine 2012) 

The lifetime prevalence of non-specific (common)  
low back pain is estimated at 60% to 70% in  
industrialized countries (WHO)

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3423501/
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“Non specific low back pain” ~ 85% of all back pain 

70-90% patients recover spontaneously in days/weeks 
up to 30% of acute pain patients report persistent  

    moderate pain 1 year later 

Chronic Pain ( >12 weeks )   
complex biopsychosocial condition 
difficult to treat 
malfunctioning pain signals, heightened pain  

    sensitivity 
inadequate myofascial conditioning



Low Back Pain
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smoking  
obesity  
age  
physically strenuous work 
sedentary work/ lifestyle 
psychologically strenuous work 
low educational attainment  
Workers' Compensation insurance 
job dissatisfaction  
psychologic factors - somatization disorder, 
anxiety, and depression
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Myofascial 
Disc/nerve related  
Spondylosis, Spinal Stenosis 
Facet joint arthropathy 
Sacroilitis 

Spondylolysis, Spondylolisthetis 
Failed Back Surgery Syndrome  
Vertebral compression fracture 
Metastases, infection
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Lumbosacral strain,  
MSK related pains 

Posturing, prolonged    
Obesity 
Inadequate muscle/ 

    joint conditioning  
Poor lifting technique 
Overload 

Abnormal pelvic tilt 
Leg-length disparity 
Compensatory

Myofascial



Disc Related Pain
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Acute annular tear 
Bending, lifting, twisting 

Nonradicular, Radicular 
Disc protrusion 
Disc herniation 
Pain from  

nerve root(s) 
disc annulus 
longitudinal ligaments, dura 



Disc Related, Radicular
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S1 L5 L4 L3



Spinal Stenosis
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Osteoarthritic, ligament  
changes 

Osteophytes 
Hypertrophied  

    ligamentum flavum 
Facet hypertrophy 
Disc bulge 

Central  
lateral recesss  
foraminal stenosis

Katz JN et al. Lumbar Spinal Stenosis. NEJM 2008
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Facet Joints
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Facet Joint Pain

Majority due to repetitive strain or 
low grade trauma over time 

Joint displacement greatest at L4-5, L5-S1 

Deep, aching, localized over the facet  

Painful extension and lateral bending 

Stress on facet joint capsule: 
       osteoarthritis 
       degenerative disc disease 
       osteoporosis 
       decompression surgery 
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Sacroiliac Joint Pain

Left or Right Lower Back 
Radiating into buttock, groin 
Occ. referred pain to leg 

Difficult turning over in  
bed, getting in/out of car 
putting on shoes 

SI joint provocative test +
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History & Physical, ROS 

Provocative Tests 

Xray, MRI, CT, Lab test  

Diagnostic Injections (referral) 

Diagnosis



16

Noninvasive Treatments for Acute, Subacute, and Chronic Low Back
Pain: A Clinical Practice Guideline From the American College of
Physicians
Amir Qaseem, MD, PhD, MHA; Timothy J. Wilt, MD, MPH; Robert M. McLean, MD; and Mary Ann Forciea, MD; for the Clinical
Guidelines Committee of the American College of Physicians*

Description: The American College of Physicians (ACP) devel-
oped this guideline to present the evidence and provide clinical
recommendations on noninvasive treatment of low back pain.

Methods: Using the ACP grading system, the committee based
these recommendations on a systematic review of randomized,
controlled trials and systematic reviews published through April
2015 on noninvasive pharmacologic and nonpharmacologic
treatments for low back pain. Updated searches were performed
through November 2016. Clinical outcomes evaluated included
reduction or elimination of low back pain, improvement in back-
specific and overall function, improvement in health-related
quality of life, reduction in work disability and return to work,
global improvement, number of back pain episodes or time be-
tween episodes, patient satisfaction, and adverse effects.

Target Audience and Patient Population: The target audi-
ence for this guideline includes all clinicians, and the target pa-
tient population includes adults with acute, subacute, or chronic
low back pain.

Recommendation 1: Given that most patients with acute or
subacute low back pain improve over time regardless of treat-
ment, clinicians and patients should select nonpharmacologic
treatment with superficial heat (moderate-quality evidence), mas-
sage, acupuncture, or spinal manipulation (low-quality evidence).
If pharmacologic treatment is desired, clinicians and patients
should select nonsteroidal anti-inflammatory drugs or skeletal

muscle relaxants (moderate-quality evidence). (Grade: strong
recommendation)

Recommendation 2: For patients with chronic low back pain,
clinicians and patients should initially select nonpharmacologic
treatment with exercise, multidisciplinary rehabilitation, acupunc-
ture, mindfulness-based stress reduction (moderate-quality evi-
dence), tai chi, yoga, motor control exercise, progressive
relaxation, electromyography biofeedback, low-level laser
therapy, operant therapy, cognitive behavioral therapy, or
spinal manipulation (low-quality evidence). (Grade: strong
recommendation)

Recommendation 3: In patients with chronic low back pain who
have had an inadequate response to nonpharmacologic therapy,
clinicians and patients should consider pharmacologic treatment
with nonsteroidal anti-inflammatory drugs as first-line therapy, or
tramadol or duloxetine as second-line therapy. Clinicians should
only consider opioids as an option in patients who have failed the
aforementioned treatments and only if the potential benefits out-
weigh the risks for individual patients and after a discussion of
known risks and realistic benefits with patients. (Grade: weak rec-
ommendation, moderate-quality evidence)

Ann Intern Med. 2017;166:514-530. doi:10.7326/M16-2367 Annals.org
For author affiliations, see end of text.
This article was published at Annals.org on 14 February 2017.

Low back pain is one of the most common reasons
for physician visits in the United States. Most Amer-

icans have experienced low back pain, and approxi-
mately one quarter of U.S. adults reported having low
back pain lasting at least 1 day in the past 3 months (1).

Low back pain is associated with high costs, including
those related to health care and indirect costs from
missed work or reduced productivity (2). The total costs
attributable to low back pain in the United States were
estimated at $100 billion in 2006, two thirds of which
were indirect costs of lost wages and productivity (3).

Low back pain is frequently classified and treated
on the basis of symptom duration, potential cause,
presence or absence of radicular symptoms, and corre-
sponding anatomical or radiographic abnormalities.
Acute back pain is defined as lasting less than 4 weeks,
subacute back pain lasts 4 to 12 weeks, and chronic
back pain lasts more than 12 weeks. Radicular low back
pain results in lower extremity pain, paresthesia, and/or

See also:

Related articles. . . . . . . . . . . . . . . . . . . . . . . . 480, 493
Editorial comment . . . . . . . . . . . . . . . . . . . . . . . . . 533
Summary for Patients . . . . . . . . . . . . . . . . . . . . . . . I-20

Web-Only
CME quiz

* This paper, written by Amir Qaseem, MD, PhD, MHA; Timothy J. Wilt, MD, MPH; Robert M. McLean, MD; and Mary Ann Forciea, MD, was developed for the
Clinical Guidelines Committee of the American College of Physicians. Individuals who served on the Clinical Guidelines Committee from initiation of the
project until its approval were Mary Ann Forciea, MD† (Chair); Thomas D. Denberg, MD, PhD† (Immediate Past Chair); Michael J. Barry, MD†; Cynthia Boyd,
MD, MPH†; R. Dobbin Chow, MD, MBA†; Nick Fitterman, MD†; Russell P. Harris, MD, MPH†; Linda L. Humphrey, MD, MPH†; Devan Kansagara, MD, MCR‡;
Scott Manaker, MD, PhD‡; Robert M. McLean, MD†; Sandeep Vijan, MD, MS†; and Timothy J. Wilt, MD, MPH†. Approved by the ACP Board of Regents on 2
May 2016.
† Author (participated in discussion and voting).
‡ Nonauthor contributor (participated in discussion but excluded from voting).

CLINICAL GUIDELINE
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Noninvasive Treatments for Acute, Subacute, and Chronic Low Back
Pain: A Clinical Practice Guideline From the American College of
Physicians
Amir Qaseem, MD, PhD, MHA; Timothy J. Wilt, MD, MPH; Robert M. McLean, MD; and Mary Ann Forciea, MD; for the Clinical
Guidelines Committee of the American College of Physicians*

Description: The American College of Physicians (ACP) devel-
oped this guideline to present the evidence and provide clinical
recommendations on noninvasive treatment of low back pain.

Methods: Using the ACP grading system, the committee based
these recommendations on a systematic review of randomized,
controlled trials and systematic reviews published through April
2015 on noninvasive pharmacologic and nonpharmacologic
treatments for low back pain. Updated searches were performed
through November 2016. Clinical outcomes evaluated included
reduction or elimination of low back pain, improvement in back-
specific and overall function, improvement in health-related
quality of life, reduction in work disability and return to work,
global improvement, number of back pain episodes or time be-
tween episodes, patient satisfaction, and adverse effects.

Target Audience and Patient Population: The target audi-
ence for this guideline includes all clinicians, and the target pa-
tient population includes adults with acute, subacute, or chronic
low back pain.

Recommendation 1: Given that most patients with acute or
subacute low back pain improve over time regardless of treat-
ment, clinicians and patients should select nonpharmacologic
treatment with superficial heat (moderate-quality evidence), mas-
sage, acupuncture, or spinal manipulation (low-quality evidence).
If pharmacologic treatment is desired, clinicians and patients
should select nonsteroidal anti-inflammatory drugs or skeletal

muscle relaxants (moderate-quality evidence). (Grade: strong
recommendation)

Recommendation 2: For patients with chronic low back pain,
clinicians and patients should initially select nonpharmacologic
treatment with exercise, multidisciplinary rehabilitation, acupunc-
ture, mindfulness-based stress reduction (moderate-quality evi-
dence), tai chi, yoga, motor control exercise, progressive
relaxation, electromyography biofeedback, low-level laser
therapy, operant therapy, cognitive behavioral therapy, or
spinal manipulation (low-quality evidence). (Grade: strong
recommendation)

Recommendation 3: In patients with chronic low back pain who
have had an inadequate response to nonpharmacologic therapy,
clinicians and patients should consider pharmacologic treatment
with nonsteroidal anti-inflammatory drugs as first-line therapy, or
tramadol or duloxetine as second-line therapy. Clinicians should
only consider opioids as an option in patients who have failed the
aforementioned treatments and only if the potential benefits out-
weigh the risks for individual patients and after a discussion of
known risks and realistic benefits with patients. (Grade: weak rec-
ommendation, moderate-quality evidence)

Ann Intern Med. 2017;166:514-530. doi:10.7326/M16-2367 Annals.org
For author affiliations, see end of text.
This article was published at Annals.org on 14 February 2017.

Low back pain is one of the most common reasons
for physician visits in the United States. Most Amer-

icans have experienced low back pain, and approxi-

Low back pain is associated with high costs, including
those related to health care and indirect costs from
missed work or reduced productivity (2). The total costs

CLINICAL GUIDELINE

nonpharmacologic treatment 
exercise  

multidisciplinary rehabilitation 
acupuncture, acupressure 

stress-reduction 
thai-chi, yoga, activity 

cognitive behavioral therapy 
NSAIDS, , PO/TD 
muscle relaxants 

Tramadol, Duloxetine 
opioids
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Copyright 2016 American Medical Association. All rights reserved.

Efficacy, Tolerability, and Dose-Dependent Effects
of Opioid Analgesics for Low Back Pain
A Systematic Review and Meta-analysis
Christina Abdel Shaheed, PhD; Chris G. Maher, PhD; Kylie A. Williams, PhD; Richard Day, MD; Andrew J. McLachlan, PhD

IMPORTANCE Opioid analgesics are commonly used for low back pain, however, to our
knowledge there has been no systematic evaluation of the effect of opioid dose and use of
enrichment study design on estimates of treatment effect.

OBJECTIVE To evaluate efficacy and tolerability of opioids in the management of back pain;
and investigate the effect of opioid dose and use of an enrichment study design on treatment
effect.

DATA SOURCES Medline, EMBASE, CENTRAL, CINAHL, and PsycINFO (inception to
September 2015) with citation tracking from eligible randomized clinical trials (RCTs).

STUDY SELECTION Placebo-controlled RCTs in any language.

DATA EXTRACTION AND SYNTHESIS Two authors independently extracted data and assessed
risk of bias. Data were pooled using a random effects model with strength of evidence
assessed using the grading of recommendations assessment, development, and evaluation
(GRADE).

MAIN OUTCOMES AND MEASURES The primary outcome measure was pain. Pain and disability
outcomes were converted to a common 0 to 100 scale, with effects greater than 20 points
considered clinically important.

RESULTS Of 20 included RCTs of opioid analgesics (with a total of 7925 participants), 13 trials
(3419 participants) evaluated short-term effects on chronic low back pain, and no
placebo-controlled trials enrolled patients with acute low back pain. In half of these 13 trials,
at least 50% of participants withdrew owing to adverse events or lack of efficacy. There was
moderate-quality evidence that opioid analgesics reduce pain in the short term; mean
difference (MD), −10.1 (95% CI, −12.8 to −7.4). Meta-regression revealed a 12.0 point greater
pain relief for every 1 log unit increase in morphine equivalent dose (P = .046). Clinically
important pain relief was not observed within the dose range evaluated (40.0-240.0-mg
morphine equivalents per day). There was no significant effect of enrichment study design.

CONCLUSIONS AND RELEVANCE For people with chronic low back pain who tolerate the
medicine, opioid analgesics provide modest short-term pain relief but the effect is not likely
to be clinically important within guideline recommended doses. Evidence on long-term
efficacy is lacking. The efficacy of opioid analgesics in acute low back pain is unknown.

JAMA Intern Med. 2016;176(7):958-968. doi:10.1001/jamainternmed.2016.1251
Published online May 23, 2016.

Supplemental content at
jamainternalmedicine.com

CME Quiz at
jamanetworkcme.com

Related article at jama.com
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Conclusions and Relevance  For people with chronic low back pain who 
tolerate the medicine, opioid analgesics provide modest short-term 
pain relief but the effect is not likely to be clinically important within 
guideline recommended doses. 
Evidence on long-term efficacy is lacking. 
The efficacy of opioid analgesics in acute low back pain is unknown.
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Interventional Pain 
Management
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Trigger Point Injections 

Epidural Steroid Injections 

Diagnostic/Therapeutic Injections (Facet, SI ) 

Radiofrequency Ablation 

Spinal Cord Stimulation 

Kyphoplasty/Vertebroplasty 

Surgery



Neck Pain 



Neck Pain 
 Pain in the area between   
 the skull and 1st thoracic   
 vertebrae 

May radiate into the head  
(cervicogenic headache),  
shoulder, or arm  
(radicular) 

12 month prevalence  
30-50% 

Majority of neck pain due to  
muscular or ligamentous  
factors  
(posture, poor ergonomics,  
stress, muscle fatigue) 

Chronic myofascial pain  
(sensitization of chemo and  
mechanonociceptive units) 

           Sources of pain:  
                 muscles  
                 ligaments  
                 discs  
                 joints  
                 nerves 



Cervical Facet Joints



 Facet Joint Neck Pain
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Symptoms 

   Unilateral of bilateral axial pain 
   Decreased range of motion 
   Radiation to occiput, head 
   shoulder, arm 
   Muscle spasm 

Sudden stop of vehicle (Whiplash injury) 
Athletic or occupational injury 
Sleeping with a twisted neck 
Degenerative changes 
Failed neck surgery



Upper Cervical Spine Anatomy Involved in
Pathophysiology of Cervicogenic Headaches

Nouruze 2014 



Neck Pain, Radicular 
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Pain perceived as arising in the upper limb caused by 
ectopic activation of nociceptive afferent fibers in a spinal 
nerve or its roots or other neuropathic mechanisms  

70-90% caused by degenerative changes in the spine            
                                                                                   
Radiculopathy includes neurologic signs such as sensory 
motor or reflex changes    * Contrast with Radiculitis * 



Neck Pain, Radicular 

27S. Carette et al. Cervical Radiculopathy. NEJM 2005 

Uncovertebral joint 
hypertrophy 

Nucleus pulposus  
herniation 

Facet joint 
hypertrophy 



Neck Pain, Radicular 

28 Dermatomes, UpToDate.com

C6-C7 disc herniation most common (50%) 
C5-C6 herniation 2nd most common (30%)

Diagnosis based on history,  
clinical exam and additional  
tests 

Neurological exam:  
sensation, strength, tendon  
reflexes 

“Red flags” (fever, chills, weight loss, 
night pain, previous cancer,  

  immuno-supression, IV drug use)

http://UpToDate.com
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Conventional radiographs ( XR) often  
obtained, limited usefulness 

Low sensitivity to detect tumor,  
infection,  
disc herniation, compressed nerve 

Computed tomography (CT) good for  
cortical bone structures 
  
Magnetic resonance imaging (MRI)  

No clear guidelines when MRI is  
warranted 
++myelopathy, red flags, progressive 

neurologic deficits 

Abnormal MRI in 19-28% of  
asymptomatic patients 

Electrodiagnostic studies 

Electromyography  
and nerve-conduction studies 

Cervical radiculopathy vs  
other neurologic causes of  
neck and arm pain 

Age > 50 + new symptoms 
constitutional symptoms 

Mod-severe persisting pain 
Neurologic findings 

Infectious risk 
Malignancy Hx
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REVIEW

National clinical guidelines for non-surgical treatment of patients
with recent onset neck pain or cervical radiculopathy

Per Kjaer1,2 • Alice Kongsted1,2,3 • Jan Hartvigsen1,3 • Alexander Isenberg-Jørgensen4 •

Berit Schiøttz-Christensen5,6 • Bolette Søborg2 • Charlotte Krog7 • Christian Martin Møller8 •

Christine Marie Bækø Halling2,9 • Henrik Hein Lauridsen1 • Inge Ris Hansen1 •

Jesper Nørregaard10 • Karsten Juhl Jørgensen2,11 • Lars Valentin Hansen12 •

Marie Jakobsen2,9 • Martin Bach Jensen13 • Martin Melbye14 • Peter Duel15 •

Steffan W. Christensen16,17 • Tina Myung Povlsen2,18

Received: 1 February 2017 / Revised: 27 April 2017 / Accepted: 2 May 2017 / Published online: 18 May 2017
! Springer-Verlag Berlin Heidelberg 2017

Abstract
Purpose To summarise recommendations about 21 selec-

ted non-surgical interventions for recent onset (\12 weeks)

non-specific neck pain (NP) and cervical radiculopathy
(CR) based on two guidelines from the Danish Health

Authority.

Methods Two multidisciplinary working groups formu-

information about prognosis, warning signs, and advise to
remain active. For treatment, guidelines suggest different

types of supervised exercise and manual therapy; combi-

nations of exercise and manual therapy before medicine for
NP; acupuncture for NP but not CR; traction for CR; and

oral NSAID (oral or topical) and Tramadol after careful

consideration for NP and CR.

Eur Spine J (2017) 26:2242–2257

DOI 10.1007/s00586-017-5121-8

Neck Pain Management 
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Abstract
Purpose To summarise recommendations about 21 selec-

ted non-surgical interventions for recent onset (\12 weeks)

non-specific neck pain (NP) and cervical radiculopathy
(CR) based on two guidelines from the Danish Health

Authority.

Methods Two multidisciplinary working groups formu-
lated recommendations based on the GRADE approach.

Results Twelve recommendations were based on evidence

information about prognosis, warning signs, and advise to
remain active. For treatment, guidelines suggest different

types of supervised exercise and manual therapy; combi-

nations of exercise and manual therapy before medicine for
NP; acupuncture for NP but not CR; traction for CR; and

oral NSAID (oral or topical) and Tramadol after careful

consideration for NP and CR.
Conclusion Recommendations are based on low-quality

evidence or on consensus, but are well aligned with rec-

Eur Spine J (2017) 26:2242–2257

DOI 10.1007/s00586-017-5121-8

Supervised Exercise therapy – active 
range of motion exercises and 
aerobic conditioning, followed by 
isometric and progressive-resistive 
exercises, as tolerated 
Spinal manual therapy 
Patient education, physical activity 
Posture modification 
Heat Therapy 

Avoid inactivity, daily cervical collar  
(unless instability)  

(Topical) NSAIDs  and weak opioids 
(short acting) 

Muscle relaxants 
May alleviate acute neck pain from  
increased tension 

Anticonvulsants and TCAs 
Systematic review : may produce  
at least moderate pain relief for  
radicular (neuropathic) pain 

Opioids for short-term treatment of  
acute pain  

Neck Pain Management 
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Trigger Point Injections 

Epidural Steroid Injections 

Diagnostic/Therapeutic Injections (Facet) 

Radiofrequency Ablation 

Spinal Cord Stimulation 

Surgery

Neck Pain Management 
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Neck Pain Management 



THANK YOU
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