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Venn Diagram of overlapping spheres of influence on clinical decision making:

· Evidence:

· Patient data

· Basic, clinical and epidemiologic research

· Psychosocial factors highly impact transition from acute to chronic pain (falls in category of epidemiologic research)

· Randomized trials

· Systematic reviews

· Takes all the RCTs that were done and then scores the quality of the methods and analysis across all of the trials

· Small studies are not good for research

· Large studies are expensive

· Aka meta-analysis

· Patient/Physician Factors:

· Cultural beliefs

· Part of disease process and healing mechanism

· Must understand that diversity across cultures is a clinically significant finding

· Are an expression of personal values and experiences

· Personal values

· Experiences

· Shape the future (look at positive and negative experiences that the patient has had in the past)

· Education

· Education as a patient is almost important as the education of the physician

· Must communicate as accurate as possible the diagnosis and prognosis

· Assess the level of understanding of the patient

· Constraints/Barriers:

· Formal policies, laws

· What you do is governed by state and federal statutes

· Community standards

· What other professionals within a community would do in regards to patient care

· This becomes legally acknowledged as the standard

· Time

· Reimbursement

· In the center is the clinical decision; overlapping areas include knowledge, ethics and guidelines

· All 3 areas guide your clinical decision

Etiologic Components of Low Back Pain:
· Anatomic

· Physiologic

· Psychosocial

Pain Processing Pathways:  Acute Pain

· Sharp, well-localized

· Intensity varies in general according to the level of nociceptive activation which is in turn the result of the amount or severity of tissue damage

· Nociception indicates there is a pathway that is being used and until it gets to the thalamus you do not know where the pain is
· Must have thalamocortical localization (finger doesn’t know it’s a finger)

· Below the thalamus these are simply impulses tracking along a pathway

· Geographic localization occurs at the thalamocortical level

· Pain= awareness; must be conscious to experience pain

· Can have nociception without pain

· Example: athletes in psychosocial states of enthusiasm can suppress awareness of pain at the thalamocortical level

· Example:  in the excitement of battle person not aware of injury due to focus on task that has a higher priority than the recognition of pain

· Example:  religious phenomenon of person putting self in a trance state inserting needles; inhibition of pain pathway due to focal state of anesthesia

· Inputs are still coming, but can activate descending inhibition at the thalamocortical level

· When your patient experiences endogenous pain relief they are also experiencing endogenous anti-inflammatory affects (pain goes hand in hand with inflammation)

· Every pathological process has an inflammatory/immune component

· Deep receptor systems as opposed to superficial receptor systems are at higher risk for transition from acute to chronic

· Females are at higher risk for transition of acute pain to chronic pain

· Tend to have axial pain patterns, deep receptor source

· Headaches, back pain, etc.

· Immune system, specifically glia are involved in the transition of acute to chronic pain

1st Pathway:

· Tissue damage

· Activation of spinothalamic tract, then to thalamus and then cortex

· Healing is initiated

· Inhibitory interneurons through dorsal horn are activated and you have less pain

· Prefrontal cortex is involved in initiation of inhibitory interneurons

· This means attitudes, perceptions, expectations of the patient can be used to decrease pain

· Catastrophizing- expectation of a future with nothing but pain, this will actually activate the pain network

· Manage this by teaching the patient

· Forebrain activates the PAG which in turn circuits to rostral ventral medulla (bidirectional)

· Can be facilatitory- protective mechanism to keep from overuse to allow healing

· Fear, anger and negative emotions can fuel the facilitatory pathway

· Patient will present with severe subjective signs but lack orthopedic findings

· Patient needs positive psychosocial influence from physician

· This can be counter productive

· Can be either pain relief or exaggeration of pain
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Pain Processing Pathways:

· Bi-directional system

· Physiologic pain through nociceptive system

· Innocuous sensation is dorsal column medial lemniscus

· Axons convey information to the brain but this can be modulated by motivation of the forebrain; allows alteration of nociceptive pathway as it ascends

· There are more pathways coming back to the thalamus then there are going out to the cortex (cortex has regulatory control of thalamus output)

· There is an anti-nociceptive system that inhibits pain 

· This system is coupled to facilitatory system as well

· Can either turn off or turn on pain signals

Dimensions of Pain:

· Sensory- discrimination

· Primary and secondary sensory cortex

· Affective- emotional

· Anterior cingulated, insula

· Cognitive- attentional

· Prefrontal

· Post parietal

· This is a risk factor for transition from acute to chronic (excessive attention to pain)

Pain Pathways:

· Divided into medial and lateral

· Thalamus will connect to prefrontal cortex

· Neuroplasticity- synaptic activity is being altered

· Neuronal synchronization drive the neural networks of the brain

· Memory of pain is stored in the amygdyla (part of descending pain modulation network)

· Peripheral sensitization, denervation, ectopic activity leads to:

· Spinal central sensitization, long term potentiation, disinhibition leads to:

· Supraspinal modulation and modification of nociceptive and antinocicpetive synaptic transmission leads to:

· Functional (which neurons are talking to which neurons/changes in connectivity) or Structural (death of neurons in the brain due to chronic pain) resulting in affect on immunology, cognitive changes and autonomic nervous system

· Most important immunologic result is activation of the microglia, these facilitate pathway to chronic pain and may be responsible for loss of inhibitory pathways

· Patients in chronic pain don’t have normal cognition

· Sympathetic system and pain go hand in hand (pulse and respirations will be elevated)

· Hypothalamus is output of the limbic system (regulatory to ANS, motor system, endocrine and peptide system and neurotransmitter nuclei)

Treatment to stimulate pain modulation pathway:

· Opioids inhibit pain

· Found that same brain patterns are activated when patient is given exogenous opioids and when they are naturally stimulated to release

· Encourage positive expectations and belief systems with the patient

· Must view anatomy, physiology and psychosocial systems as having equal and overlapping importance on the impact of pain

Psychosocial Factors:

· Motivation- patient motivation to change lifestyle and participate in their health care

· Perception/cognitive function in relation to understanding their problem and prognosis

· Affective behavior

· Social behavior

· Work/family dynamics

· Job satisfaction- the more one dislikes their job the more likely they will be to get injured

· Coping strategies- goal is to increase coping strategies, what you do in regards to treatment will improve patient’s physiology allowing them to cope

Psychosocial Dysfunction in LBP

· Acute phase associated with fear/worry/anxiety

· Fear is adaptive, should be transient however if it crystallizes over time we call this anxiety

· Stress, anger, somatization

· Stress is an endocrine event; suppresses immune system

· Learned helplessness, learned sick roles

· Physical deconditioning

· Depression
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Diagnostic Approaches to LBP:

· Red flag- can’t trigger a trial of care (no high velocity low amplitude thrust); has threat associated with it; yellow flag has psychosocial component associated with it

· May have red flags pop up later in the process after you have initiated trial of care

· History- first screen you will conduct is search for red flags

· History of bone seeking malignancy (breast, lung, thyroid, prostate, kidney, hodgkins, osteo and Ewings sarcoma)

· Most common malignancy will be squamous and basal cell cancer

· Malignant melanoma is the most threatening (70% of deaths due to skin cancer)

· Immunocompromise 

· elderly patients- senescent immune system (with aging antibodies decrease and auto-antibodies increase)

· diabetic

· HIV

· Coagulopathy

· Patients who have sustained stroke or heart attack will be on anticoagulants (risk of hemorrhage)

· Vitamin E over 400IU in anti-coagulated patient will result in spontaneous hematoma or purpura

· Need a balance between clotting and fibrinolysis

· New onset pain (spinal or headache) over 50 y/o

· Presenting complaint

· Traumatic onset- there is a gradient of trauma (minor to major)

· As patient ages and bone density decreases there is a greater risk of fracture due to non-traumatic events

· Nocturnal pain

· Most commonly the result of OA

· Less often result of cancer

· Absent postural provocation

· Bilateral radiculopathy- immediate imaging
· Cord tumors

· MS

· Cauda equina syndrome- neurosurgical emergency in ambulatory care in the lumbar spine

· Buttock or perinanal numbness

· Cauda equina syndrome

· Changes in bowel/bladder habits

· Cauda equina syndrome

· Painless lower limb weakness

· Could be upper limb

· This is not musculoskeletal disorder

· Motor function failing, look to the CNS 

· Stroke (dragging lower extremity think infarction in the internal capsule)

· Exam findings and lab tests

· Pulsatile abdominal mass

· False positive in young person would be due to lack of fat or due to laxity of muscle in abdomen

· AAA- more common in males, age 65-75 with history of smoking and hypertension

· Hemorrhaging from a small leak in the aorta will result in low back pain; if this patient presents to the ER back pain is low on the triage list

· When a patient has a mental status change they must go to the ER

· Bilateral neuro deficit

· Increasing neuro levels

· Stop trial of care and order imaging

· Progressive neuro deficits

· Watch for changes over time

· Keep evaluating positive neuro signs until they go away

· Fever

· Infection and inflammation

· Pain in febrile patient usually indicates infection somewhere

· Older patients may not have a febrile response, instead will present with disorientation (won’t have elevated white count or ESR); the disorientation is due to dehydration

· Increased ESR, increased WBC, decreased Hg

· Failed conservative trial

· Time frame is 2 weeks of care followed by some change in the delivery or technique for another 2 weeks and then look again

· No response in 4-6 weeks re-work the patient and revise differential diagnosis

· Suspicion of referred pain (ie pain associated with eating, menses, flank, writhing)

· Flank- there are many organs there and possible differentials

· Pattern recognition

· Algorithm

Next class:  bring paper, no computers, will do case studies (divide paper into columns)
1st heading- systems

2nd category- VICTANE

3rd column- Diff Dx

4th column- how will you test patient
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Case Study:

History:

· This 51 year old females was reaching to hang up a dog leash and felt a pull in her right lower back.  Over the next two days the pain worsened and spread into her right buttock and hip regions.  Bilateral trunk twisting movements bothered her.  Resting alleviated her pain.  The pain was described as a deep ache that became sharp at times (VAS of 7).

· Over the next 5 days it worsened to the point where she sought help.  Her pain diagram illustrated a right mid and lower flank pain pattern extending into her right buttock and proximal posterolateral thigh, staying above the trochanteric region.  She indicated that her pain magnitude was just short of intense (VAS 6/7).

Physical Examination:

· The physical examination demonstrated a restriction in right lateral flexion and forward flexion with tightness in the right lumbar region.  Sensory, motor and reflex function were intact.  The Patrick-Fabere test was positive on the right but did not reproduce her chief complaint.  Straight leg raise was painless but restricted due to tight hamstrings.

· Double leg raising was negative.  Seated motion palpation demonstrated substantial joint dysfunction in the thoracolumbar region.  A standing Gillet test was positive for joint restriction bilaterally.  Palpation of the right quadratus lumborum revealed an exquisitely painful trigger point.

· Sustained pressure for a few seconds in this person’s quadratus lumborum trigger point caused a deep aching pain to spread into her right buttock and trochanteric region.  She stated that the pain reproduced her chief complaint.  The right gluteus medius and minimus muscles also contained trigger points.  
· Look for the portion of the H&P that demonstrates reproduction of chief complaint

· Concordant pain- the same as the complaint patient has been experiencing which the examiner reproduces (familiar)

· The left quadratus lumborum was hypertonic with no pain referring trigger points present.

Test Results:
· Lumbar radiographs were taken.  They showed slight spondylosis with disc thinning at the L5 level, but were essentially unremarkable.

· In Victane trauma category covers sprain or strain and myofascial pain syndrome (due to repetitive micro-trauma)

· Differential Diagnosis- should include myofascial pain syndrome; OA is also a possibility given patient age

Diagnosis:

· Quadratus lumborum myofascial pain syndrome

Treatment:

· The patient was treated first with fluoromethane stretch and spray using Simons and Travell protocols

· QL was stretched, heat was applied.  Active treatment was applied

· Following day patient was treated with prone and side posture TL manipulations administered.

· Post-manipulation eval revealed painless palpation of right QL and increased motion.  Day 3 patient still has tightness in QL and segmental restriction- treated with manipulation.

· 4th day- painless palpation of right QL with normal motion at TL junction

· 1 and 3 month follow-up patient had no recurrence

Myofascial Trigger Point Treatment- Research article by Nidham

· Intramuscular electrical stimulation was used in treatment of TPs and brain scans were then performed

· In patients who responded to the treatment the PAG system was activated (endogenous pain control)

· Central mechanism of intervention

· Some authorities consider untreated myofascial pain as the leading cause of chronic pain
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Case Study:
History:

· A 71 year old man presented with severe low back pain.  Two months earlier he had stumbled while ascending a flight of stairs and pain had begun radiating to his posterior thighs.  The pain became progressively more severe and persistent.  He began having difficulty walking and required help with his daily activities.

· He has LBP for 10 years which is managed with NSAIDS.  Two years prior his MD told him he had spinal arthritis.  Past medical history includes non-insulin dependent DM, hypertension and Parkinsons.

· His medications were glucophage, indapamide, orphenadrine, and carbidolevodopa.  He denied fever, chills, weight loss, bowel or bladder incontinence, and chest pain.  He did not drink alcohol or smoke tobacco.

Physical Exam:

· Vital Signs:  temperature 36.3 C, pulse 84, respiration 16, blood pressure 135/78.  General:  masked facies, stooped posture.  Neck:  no lymphadenopathy or thyromegaly.  Lungs: clear.  Cardiac:  grade I/VI systolic ejection murmur at left sternal border with radiation to carotids; carotid upstroke, normal.  Abdomen:  midline scar; soft, normal bowel sounds; no hepatosplenomegaly.

· Low grade aortic stenosis; patient will eventually have fainting episodes when going up the stairs

· Extremities:  no cyanosis or edema.  Neurologic:  upper extremity resting “pill rolling tremor” and cog-wheel rigidity; deep tendon reflexes 2+; normal strength and sensation throughout.  Back:  moderate lumbosacral paraspinal tenderness; negative straight leg raise test; radiation of pain and paresthesias to thighs associated with standing, and spinal extension.  Rectal:  normal sphincter tone.
· Provoked extension is the same as standing

Laboratory:

· CBC, chem panel normal

Imaging:

· Lumbar spine films taken- degeneration at all levels

Diagnosis:

· Lumbar stenosis

· Moderately severe facet arthropathy and hypertrophy of the ligamentum flavum were present.  Osteophytosis caused central spinal canal and lateral recess stenosis at the L2-3, L3-4, L4-5 and L5-S1 borders.

· Neurogenic claudication

Treatment:

· Focused on control of symptoms with chiropractic treatment, exercise, physical therapy, bracing, acupuncture, NSAIDs, analgesics, steroid injections
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Case Study:

History:

· A 52 year old crossing guard was referred by her internist for chiropractic consultation of a complaint of weakness in the right lower extremity starting eight months previously.  She first noticed it when walking.  She found that her right foot would start to drag about 40 minutes into her walk.  Over time the weakness progressed and occurred earlier in the walk, until it would start after approximately 20 minutes.

· She described the soreness in the right lumbosacral area, but no significant low back pain.  She denied motor loss, bowel or bladder difficulties, abdominal pain, or lower extremity swelling, coldness or discoloration related to the weakness.  She did not experience weakness during any other activities.

· Medical history was remarkable for asthma, and she used albuterol.  Review of systems was remarkable for hot flashes, some increase in urinary frequency of recent onset, and occasional anxiety and depression.  She was married with two children.  She did not smoke, drank two glasses of wine per night, and walked for exercise.  Family history was unremarkable.  

Physical Examination:

· Examination revealed a well-nourished, pleasant woman who appeared to be in no acute distress.  Blood pressure was 125/80 on the left.  Temperature was 98.7 degrees F.  Pulse was 72 and respirations were 16 per minute.  
· The straight-leg raise and well-raise were negative.  Heel and toe walking were within normal limits, but she had difficulty with tandem walking.  Romberg’s position was held with eyes closed without difficulty.  Examination of cranial nerves II-XII was within normal limits.  Pupils were equal and round and reacted to light and accommodation.  Fundoscopic examination was unremarkable.

· Sensory examination to pin in the upper and lower extremities was unremarkable.  Vibration sense was absent bilaterally in the feet and reduced bilaterally in the hands.  Motor strength was 5/5 bilaterally throughout with the exception of the right tibialis anterior and extensor hallucis longus, which were both 4+/5.  Muscle strength reflexes were 3+ and symmetric throughout.  Plantar responses were upgoing bilaterally (Babinski positive).

· Scapulohumeral reflex (Shimizu) was present bilaterally.  Jaw jerk was normal.  There were 4 or 5 beats of clonus in the ankle bilaterally.  Spasticity was noticed in the lower extremities upon rapid knee flexion bilaterally.  No clonus was noted in the upper extremities.  There was no evidence of pronator drift.

· Shimizu indicates upper cervical cord pathology

System:

· Neurologic- indicates upper motor neuron lesion; look specifically at cord

· Shimizu tells you there is a cervical cord myelopathy

· Upper motor neuron lesion that starts with motor should make you think neoplasm or inflammatory category from VICTANE (inflammatory includes autoimmune)

Testing Strategy:

· MRI

· Since upper motor neuron findings were present on exam, which localized below the brainstem, a cervical MRI was ordered, with the suspicion of cervical spondylotic myelopathy, or some other cervical myelopathic complaint

· MRI revealed a sharp kyphosis in the mid cervical spine with spondylosis at C4/5 and disc herniation at 5/6, both of which encroached on the spinal cord.  There was mild spinal cord atrophy at the C4/5 level, and hyper intensity could be seen on the T2 weighted image. 

· These findings were suggestive of cervical spondylotic myelpathy, except the hyperintesity within the spinal cord was in the posterior aspect of the cord, rather that in the anterior, which was the site of compression.

· Hyperintensity in the posterior cord is a characteristic finding in MS, so a brain MRI was ordered.  Diagnosis was confirmed with lumbar puncture- looking for basic myelin protein or immunoglobulin in the CSF.
Treatment:

· interferon
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Case Study:
History:

· A 20 year old college running back was seen 1 day following an injury while weight lifting.  The patient was performing squat exercises with a load of 325lbs on his shoulders when he noticed the sudden onset of left-sided paresthesias and weakness.

· Squat is similar to Valsalva

· Both the upper and lower extremity were equally involved; the patient also stated that the left half of his torso was hyperesthetic.  The weakness resolved over a 10 minute period, but the paresthesias persisted.

Physical Examination:

· On physical examination, no muscle atrophy was noted.  There was mild tenderness over the spinous processes of C7 and T1, but the patient had full active range of motion of the cervical spine.

· There was no obvious scoliosis.  Although the left upper and lower extremity demonstrated full ROM, there was only 4+ muscle strength in the biceps, wrist extensors, triceps, quadriceps, hamstrings, and ankle dorsiflexors.  Normal strength was demonstrated in the contralateral muscle groups on the affected side.

· Subjective complaints of burning dyesthesias radiating in to the left hand and foot were noted, but could not be objectified by physical examination.  Hyper-reflexia was present throughout the entire left upper and lower extremity.  Babinski reflexes were negative bilaterally.  There was no ataxia or other neurologic manifestations.

· Red flag is motor loss without pain

· Highest group of muscles displaying deficit is biceps:  C5/C6, right side is normal

· Significant neuro sign is hyper-reflexia in both upper and lower extremity

· Symptoms indicate not above the cord

· Intramedullary/intradural conditions: neoplasm or congenital

Testing:

· Cervical spin radiography including four views was negative

· MRI found well-defined ovoid lesion of CSF signal intensity within the spinal cord, extending from C3/4 to C6/7, with associated expansion of the cord.

· Arnold Chiari formation- cerebellar tonsils were ectopic on the sagittal images, extending 8.0mm below the foramen magnum

Diagnosis:

· syrinx

Treatment:

· drain fluid from syrinx or treat conservatively depending on patient symptoms

· in this case patient treated conservatively

· refer to neurosurgeon
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Case Study:
History:

· A 55 year old male had a 3 month history of increasing central low back pain that was worse in the morning and after prolonged sitting.  There was some radiation into the right buttock.  The pain was not aggravated by coughing or sneezing and there was no disturbance of bowel or bladder function.

· The patient was employed as a truck driver and performed heavy lifting, his pain was impeding his ability to work.  He had been treated with non-steroidal anti-inflammatory drugs, physiotherapy, massage, and a McKenzie home exercise program.  None of these treatments had reduced his pain.  Lumbar radiography and CT were normal 4 weeks earlier.

· Red flag here is that the patient had been receiving treatment and not getting better

· Failure of conservative care is a red flag

Physical examination:

· Examination revealed painful limited flexion and extension, and lumbar quadrant testing (Kemp’s) was positive bilaterally, worse on the right side.  Trendelenberg test and cervical slump were negative.  Straight leg raise was equal at 90 degrees bilaterally (negative).  Thomas test demonstrated mild restriction bilaterally, and there was full hip range of motion bilaterally. 

· There was tenderness over the L2/3 and L3/4 apophyseal joints that was worse on the right side.  A test postero-anterior mobilization of his L2/3 and L3/4 joints immediately eased the patient’s pain.

· A provisional diagnosis of L2/3 and L3/4 facet joint dysfunction was made.  Stretches were prescribed for a lower crossed syndrome.

· Two days after presentation, the patient returned and reported that his pain became much worse 2 hours after the initial lumbar mobilization.  He was again treated with rotational mobilization of L2/L3 and L3/L4 that resulted in immediate aggravation of his pain.

· Returning one week from the initial consultation, the patient stated that his pain was much worse and that he was unable to stand upright.  Examination findings were unchanged from the initial consultation.

Systems:
· Musculoskeletal

· Infection

· Neoplasm

Diff Dx:

· Discitis

· Multiple myeloma

· Metastasis

Testing:

· CBC and chemistry were negative; ESR and CRP were normal

· Dx Imaging:  SPECT scan of the lumbar spine revealed decreased isotope uptake in the body of L3.  A close inspection of the initial computed tomography scan revealed an expansive lesion in the body of L3.

· Biopsy performed, localized form of multiple myeloma indicates plasmacytoma.  No evidence of tumor in anywhere else in the body.

Diagnosis:

· Plasmacytoma

