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Emerging Spine Technologies
“3D manipulation of Advanced Spine Pathologies “

Laney Nelson DC, DACBSP
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Objective 1
• Objective 1: Recognize that chiropractors
must play a pivotal roll in the management of
advanced spinal pathology of an expanding
active elderly population. Human’s living
longer demand skills that will allow the safe
manipulation of those who suffer segmental
spinal dysfunctional pain as a result of
advanced degenerative process or from post
surgical spine syndromes.
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Your Growth of Future Markets
• Is dependent upon three variables
– IQ = Intelligent Quotient
– EQ= Emotional Quotient
– AQ= Adaptive Quotient
– Ω = Coefficient of Resistance

• IQ+EQ+IQ – Ω = Success in Merging Markets
• Most Important = Adaptive Quotient
– Most important question in hiring or recruiting
– What if…………..
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Living on Past Victories
• The older I get the better football and baseball player I was
in college.
• What made my practice successful in the past will not work
in todays markets. COVID• Blue Sky vs. Clinical Outcomes
• Applying past business “Victories” to future markets will
end in failure.
– Blockbuster vs. Netflix

• Future medical expectations need chiropractic more than
ever, you need to adaptive your HVLA skills to redfine your
“risk and perception”
• The dogma of teaching others about “Chiropractic” is dead.
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What if………
• The USA adapts the Medicare guidelines for universal
health care?
• 90% of all your females patients over 70 have SI
medicated back pain from hip or knee replacements?
• What if over 65% of your patients undergo low back
surgery with plates and screws?
• Robotic surgery produces outcomes that redefine the
degenerative cascade?
• Orthobiologics advances create the perfect
environment that enables DDD, DJD to reverse the
degenerate cascade?
• Rehabilitation is defined ADL banded with BFRT?
• Asian Americans become the wealthiest sub group?
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Current Political Perspective
Medicare for all….
• Universal health care will come through Medicare portals
utilizing their guidelines
• Manipulation works
– The insurance industry wants predictable spinal movement
protocols, which are outcome based
– We need to develop these protocols
– Decompression, Cox, Leander, are leaders in this movement
– Introduce a new technology that takes their ground work a step
further.
• Corner the failed back market, PT’s are far from it
• Continue to develop strategies to limit risk and improve outcomes
• Surgeons are doing it with Robotics.

• Predictable Results -limited risk–outcomes driven
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Chiropractors embrace the role of
primary spine care specialist.
• “DO NOT GIVE UP ON HVLA”• Integrate movement philosophy into surgical
procedural advancements
• Better serve the population on the front side and back
side of surgical intervention
• Correcting Segmental Movement dysfunctions is
right…regardless of what you call it.
– Regardless of the intervention Chiropractors are needed in
future medical advances

• There are no protocols from any provider regarding Tx
of post surgical segmental dysfunction
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Pre COVID Chiropractic Snapshot
•
•
•
•
•
•
•
•
•

35 hours a week seeing patient
Those selling treatment plans is
down from 54% in 2015 to 51%
in 2016
Pre paid plans down from 35% to
25%
Cash only down from 16% to
13%
Average billing $608,564.00
collects $436.705 reimbursement
rate of 63%
Selling products is 8% of gross
CA salary $30,400
DC’s pay $101,734, total
compensation $136,971
Average DC spends $2,915 on
malpractice

•
•
•
•
•

•
•
•
•

.8 % unemployment, 3% have an
associated
Chiropractor in an integrated
practice makes $55,000. more a
year
70% of Chiropractors are in a solo
practice
Average age 50 years old
Diversity / integrated/
multidiscipline practice has long
term benefits - LMT, NP, DC’s
Marketing costs up from $8,000
to $14,500.00 a year
51% practice in suburbs
Ave 131 patients/wk.
30 PV / day
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Failed back surgery syndrome: definition, epidemiology and
demographics.
Br J Pain. 2013;7:56–59.
10. Thomson S.

1. The direct yearly cost of spinal fusion surgery in the United States was over $ 16
billion in 2004
2. Overall failure rate of lumbar spine surgery was estimated to be 10%–46%, which is
up to $7.36 billion
3. Given that these rates have not changed substantially over the years despite
advances in technology and surgical technique, the number of patients developing
FBSS can be expected to continually icrease
2. There needs to be more direction in pre surgical preparation and post surgical follow
up to establish a better cost benefit outcome.
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Recurrence of Radicular Pain or Back Pain After
Nonsurgical Treatment of Symptomatic Lumbar Disk
Herniation
Arch Phys Med Rehabil. 2012 Apr; 93(4): 10.1016/j.apmr.2011.11.028
Pradeep Suri, MD, MS,1,2,3,4 James Rainville, MD,3,4 David J. Hunter, MBBS, PhD,3,6
Ling Li, MPH,3 and Jeffrey N. Katz, MD, MS5

Results
25% of individuals with resolution of radicular pain for at least one month reported
subsequent recurrence of back pain within 1 year after resolution.
The 1-year incidence of back pain recurrence was 43% and older age decreased
the hazard of recurrence.
24% of patients receiving nonsurgical treatment for LDH experienced ‘relapse’
within 4 years,
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Correlation between sagittal plane changes and adjacent segment
degeneration following lumbar spine fusion.
Eur Spine J. 2001;10:314–319.
Kumar MN, Baklanov A, Chopin D.

Radiculopathy and myelopathy at segments adjacent to the
site of a previous anterior cervical arthrodesis.
J Bone Joint Surg Am. 1999;81:519–528
23. Hilibrand AS, Carlson GD, Palumbo MA, Jones PK, Bohlman HH.

-Altered biomechanics in the operated spine can potentially shift segmental stress
and cause “transition syndrome”.
Changes in load distribution may accelerate degeneration in segments adjacent to
the lumbar fusion, which could lead to new sources of pain. One long-term
radiological study reported that 36% of the cases developed “transition syndrome”
5 years after lumbar fusion.

-Postlumbar micro discectomy (without fusion) at one-level have an
overall recurrence rate of 5%–25% within 5 years.
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Treatment Outcomes for Patients with Failed Back
Surgery.
Pain Physician. 2017;20(1):E29-35
Cho JH, Lee JH, Song KS, Hong JY, Joo YS, Lee DH, Hwang CJ, Lee CS.

“Failed back surgery syndrome is a frequently encountered
disease entity following lumbar spinal surgery. Although many
plausible reasons have been investigated, the exact
pathophysiology remains unknown.”

Furthermore: it is clear that there are not many
traditional remedies for the patient who is worse
off after back surgery.
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Recurrence of back or leg pain after surgery is a wellrecognized problem with an incidence of up to 28%
Open Orthopedic Journal of Spinal Surgery
B Nystrom MD

“Results following fusion for chronic low back pain are
unpredictable and generally not very satisfying. The major reason
is the absence of a detailed description of the patients pain
syndrome involving the motion segment of the spine ”.
1. Posterior column load share
2. Anterior column load share
3. Ligaments and tendons slow and fast twitch reactive compensation
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Reoperation rates following lumbar spine surgery and the
influence of spinal fusion procedures.
Spine. 2007 Feb 1;32(3):382-7.
future.”
Martin BI, Mirza SK, Comstock BA, Gray DT, Kreuter W, Deyo RA.
Revision surgery is a popular treatment option. In 2007, doctors at the University
of Washington published a heavily cited paper that has been referenced in more
than 230 medical studies and countless articles, including this one.
The most stunning line from the study’s conclusion is this one:
“Patients should be informed that the likelihood of reoperation following a lumbar
spine operation is substantial.”
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Johns Hopkins University
Researchers from John Hopkins issued these concerns to fellow
spine surgeons
- “failed back surgery syndrome showing up in offices and clinics of
physicians and pain specialists in overwhelming numbers”.
- As lumbar spinal fusion surgeries are expected to increase so will the
number of patients suffering from FSLB.
- “It is important for physicians and surgeons to gain knowledge of what
causes the failed back surgery syndrome so they can adequately be prepared
to manage these complex cases in the
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Future Spine Expectations
• Increased surgical use of Robotics
• 2-3 million for a surgical robot
– Makes the cuts and drills the holes
– Limit liability of surgeon “the robot did it”
– Surgeons trying to get a predictable outcomes
• Artificial joints and spinal arthrodesis are expected to
exponentially increase
• No current consistent rehab protocols for these procedures.
-Driven by surgeons recommendations
• Applying the “victories” of the past to the present is a
prescription for failure.
• Lets look at the numbers……
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As the population ages, expect more women than men in you
practice.
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Neck flexion syndrome
I phone syndrome
Increased C5-C6 load
Neurosurgeon syndrome
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Expect asymmetrical pelvic loading syndromes to
increase as women's BMI increase and they undergo
more THR and TKR than men.
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Projections of Primary and Revision Hip and Knee
Arthroplasty in the United States from 2005 to 2030
JBJS: April 2007 - Volume 89 - Issue 4 - p 780-785

• Hip replacement increase by 174%
• Knee replacement increased by 673%
• Conclusions: These large projected increases
in demand for total hip and knee
arthroplasties provide a quantitative basis for
future policy decisions related to the numbers
of orthopaedic surgeons needed to perform
these procedures and the deployment of
appropriate resources to serve this need.
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Lumbar facet joint and disc loading during
simulated pelvic obliquity
Spine J. 2013 Nov;13(11):1581-9
RESULTS:
The facet joint had the highest peak
load during the 10° combined loading
condition and the lowest peak load in
flexion.
Intradiscal pressure was high in
lateral flexion and flexion.
Intradiscal pressures in rotation at 5°
and 10° combined loading conditions
were low.

CONCLUSIONS:
Facet loading increased during simulated
pelvic obliquity in frontal and transverse
planes at the same time, intradiscal pressures
were decreased compared with sagittal and
frontal plane motions alone.
Altered spinopelvic alignment may increase
the loads experienced by spinal tissue,
especially the facet joints.

Artificial Hip and Knee Replacement Sequela
How long have we known this?
22
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Pain Physician. 2001 Apr;4(2):175-80.
Contribution of facet joints to chronic low back pain in
postlumbar laminectomy syndrome: a controlled comparative
prevalence evaluation
• prevalence of persistent low back pain secondary to the
involvement of lumbosacral facet joints is 15% to 45%,
• 150 patients randomized into two groups one with prior
surgery, one no prior surgery
• Results showed that the prevalence of facet joint mediated
pain in non-surgical patients was 44%
• 32% in post surgical patients determined by comparative
controlled local anesthetic blocks
• 32% of all post surgical patients suffer with Facet mediated
joint pai
• Surgery eliminates 10% of mechanical back pain
23

Adult Spinal Deformity Surgery: Complications and Outcomes in
Patients Over Age 60
Daubs, Michael D., MD; Lenke, Lawrence G., MD; Cheh, Gene, MD; Stobbs, Georgia,
RN; Bridwell, Keith H., MD
Spine: September 15, 2007 - Volume 32 - Issue 20 - p 2238-2244

• Results. mean age of 67 years (range, 60–85
years) and a mean follow-up of 4.2 years
• The overall complication rate was 37%. The
major complication rate was 20%.
• ODI improved from 49 to 25 for a mean
improvement of 24 points (49%).
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Predicting Complications in Elderly Patients
Undergoing Lumbar Decompression.
Clinical Orthopaedics and Related Research (1976-2007): March
2001 - Volume 384 - Issue - pp 116-121
The average age of 76.5 years averaged 1.6 comorbidities. Eighty-five percent of the patients
underwent posterolateral fusion.
The total complication rate was 40%. Serious complications potentially affecting quality of
life occurred in 12% of patients. The early mortality rate was 1.4%
The authors were unable to show a significant relationship between comorbidities and
postoperative complications.
71% of the 44 patients who were contacted at an average 42 months postoperatively were
satisfied with their outcome.

Elderly patients can safely undergo lumbar spinal procedures with an outcome
similar to younger patients.
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Adjacent Segment Disease After Cervical Spine Fusion:
Evaluation of a 70 Patient Long-Term Follow-Up.
Spine. 2018 May 1;43(9):605-9.
Alhashash M, Shousha M, Boehm H.
70 patients undergoing surgical treatment for adjacent segment disease after anterior
cervical decompression and fusion.
-54% of cases had adjacent segment disease
-28% had second surgery
-Most common site was C5/6
-2nd surgery occurred on average 32 months after 1 surgery
Risk factors for adjacent segment disease:
-preexisting radiological signs of degeneration at the primary surgical site (74%)
-Loss or “S” curve after primary anterior cervical decompression and fusion
(90%).
CONCLUSION: Adjacent segment disease occurred predominantly in the middle
cervical region (C4-6); especially in patients with preexisting evidence of radiological
degeneration in the adjacent segment at the time of primary cervical fusion, notably
when this surgery failed to restore or maintain the cervical lordosis.

26

13

7/31/2020

Risk factors for non-fusion segment disease after anterior
cervical spondylosis surgery: a retrospective study with longterm follow-up of 171 patients
Journal of orthopaedic surgery and research. 2018 Dec;13(1):27.
Wang Z, Zhou L, Lin B, Song K, Niu Q, Ren D, Tang J.
Results:
171 patients who had an anterior cervical decompression and fusion were followed
clinically for more than 5 years
-16 (9.36%) had non fusion segment disease
-12 of these had adjacent segment disease (75%)
- 4 did not have adjacent segment disease.

Conclusion: “The incidence of symptomatic non-fusion segment disease after anterior
cervical arthrodesis has multifactorial causes
Postoperative cervical lordosis and disc degeneration in non-fusion segments were major factors in
the incidence of non-fusion segment disease.

-Degree of OA in adjacent segments causing loss of curve leads to non union…..

27

Comparative effectiveness of manipulation, mobilization
and the Activator instrument in treatment of non-specific
neck pain: a systematic review
Hugh Gemmell* and Peter Miller
Chiropractic & Osteopathy2006, 14:7

Results:
Five such studies were identified. The methodological quality
was mostly poor. Findings from the studies were mixed and no
one therapy was shown to be more effective than the others.
Conclusion:
Further high quality research has to be done before a
recommendation can be made as to the most effective manual
method for non-specific neck pain.
28
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Chiropractic Before and After Surgery
• % of surgical patients have tried chiropractic prior to surgery?
– Patient reluctant to try chiropractic after surgery
– Surgeons concerned with chiropractic follow up based on previous
outcomes and perceived risk
• Some surgeons do not care, “gives them a hall pass- shared liability”

– What skills are you going to administer differently

• My Clinical Experience:
– FSLB – SI regional dysfunction
– Altered Signaling from too much or too little joint proprioception in
regards to reactive splinting
– Retrain the faulty movement patterns prior to surgery
– Surgery cannot correct the faulty movement patterns already
transferring load to the transitional segment above
– Cannot rotate the spine effectively without decompression
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Objective 2:
• Appraise the risk / benefit ratio associated
with Chiropractors manipulating elderly
patients who suffer with advanced spinal
pathology or suffer from post surgical spine
fusion dysfunction. Discuss distraction,
decompression and 3D offloading strategies to
manipulate the spine correcting the
dysfunction with a limited risk and acceptable
benefit.
30
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Manipulation/mobilization/decompres
sion/traction
• All have about the same outcome.
• Depends upon the timing of treatment administered
• Most successful used movement or exercise associated
with treatment “cluster treat”
• Keep adjusting until the timing is right
• Most distraction/traction protocols only last 30 minutes
• Treatment not “holding”
– Lack of deep fast twitch stabilizing muscles firing to prepare
facets for load
– Problem with identifying the pain generator
– Specialization is for insects only…….
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Early Traction Interventions
• Canadian Medical Journal
77:7-10, 1957
• 100 patients with disc
syndrome unresponsive
to manipulation were
treated
• + 80 pounds of force
• 86% had good- excellent
outcomes
• 12 had poor outcomes

• Scandinavian Journal of
Rehab Medicine, 2:37-42
1970
• Intermittent supine
traction with 50% of body
weight
• 10-20 minutes secessions
• Each treatment used
exercise
• 90% improvement
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Physio Therapy Practical 4:201, 1988
• “Manipulation and
traction for Lumbago
and Sciatica
– 100 pounds for 20
minutes
– 85% relief of leg pain
– Used exercise

• Studies show that the
posterior disc can be
decompressed up to
3mm, BUT in order to
accomplish this, there is
coexisting 1 mm of
anterior disc
compression.
• Ratio is critical 3:1 is a
good outcome
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1989 Spine 14: 82-90
• Onel: “Investigations of the effects of Traction on
Lumbar Herniation”
– 30 lumbar herniation were tractions with 78% of body
weight under CT visualization for 20 minutes
– Herniation retracted in 70%
– Good clinical improvements were seen in 93% of cases
– Increased blood flow was source of healing
– Failed to prove that traction did not decrease intradiscal
pressure
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Neurological Research (20) 3, 186-190
1997
• “Vertebral Axial Decompression for Pain
associated with herniated and Degenerated Disc
or Facet Syndrome”
– Retrospective study of 770 cases most unresponsive
to other therapies
– 71% good to excellent success rate with 20 secessions
– All treated with 65-95 pounds prone 3-5 times per
week using VAX-D
– No long term data on outcome, only PAIN no function
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Biomechanical performance of spinal
manipulation therapy by newly trained vs.
practicing providers: does experience
transfer to unfamiliar procedures?
Journal of Manipulative and Physiological
Therapeutics [01 Jul 1995, 18(6):347-352]

Differences are presumed to exist between novice and
experienced manipulators, as evidenced by measurement
of arbitrarily selected thoracic and lumbar SMT. However,
no systematic differences were found when the
manipulators have a similar lack of practice experience
specific to the test procedure.

Wisdom vs. Ambition

36
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Frequency and Clinical Predictors of Adverse
Reactions to Chiropractic Care in the UCLA Neck Pain
Study
• Spine Volume 30, Number 13, pp1477-1484 2005
– 30.4% of participants receiving cervical manipulation
developed adverse symptoms
• Conclusion: “Our results suggest that adverse reaction to
chiropractic care for neck pain are common and that despite
what imprecise estimation, adverse reactions appear more
likely to follow cervical spine manipulation than mobilization.”
– Result: We have developed more and more soft tissue therapies,
and instrument assisted adjusting.
– Our profession is moving away from manipulation while PT are
moving more toward it.
– Rather than creating an opportunity to make it more effective
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State of Physical Therapists
Manual Therapists..
•
•
•
•
•
•

2018 average PT salary $86,500.00
Loan debt $83,000.00
Doctorate PT not paying off
Paper work demands
Rad tech associate degree $80,000.00
PA with Masters $104,860.00
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Spine: May 1st 2017 v-Volume 42:9
Stagnant Physical Therapy Referral Rates
Alongside Rising Opioid Prescription Rates in
Patients With Low Back Pain in the United States
1997–2010
Zheng, Patricia MD; etal
1. Opioids cheaper in the short term
2. Opioids require PCP “check up visits”
3. PCP loses “revenue” with PT referral
4. Opioids not cost effective in long term
5. Most opioids for LBP management
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THE USE OF ADDITIONAL REVENUE STREAMS TO EXPAND CASE-MIX IN
OUTPATIENT PHYSICAL THERAPY
THESIS
Presented to the Graduate Council of
Texas State University-San Marcos
in Partial Fulfillment
of the Requirements
for the Degree
Master of HEALTHCARE ADMINISTRATION
by. Martijin Van Oort 2011
PT costs, and reimbursements, the financial sustainability of
current PT outpatient practices is questionable. Numerous
factors in health care are pointing to decreasing revenues and
profits for PT practices. Consequently therapists will need to find
additional revenue streams (new service lines) to remain
profitable. Hypothesis.
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Goggle PT and additional Revenue
Streams
• “How to Break into the Cash Market”
– Webinar

• “Get Wellness: Management Training”
• “Discovering new revenue with PT assessments”
• Retail Sales: Commission based revenue
– 8% of total gross should be nutrition products

• Develop Dentist and Chiropractor Marketing ideas
• Idaho TV: “Be the best you can”…. Come in for your
yearly PT checkup
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Influence of Early Intensive Rehabilitation on Functional
Mobility after Low Back Surgery
J Med Sci. 2016 Dec 15; 4(4): 661–664.
Tsvetelina Bizheva,1 Daniela Lubenova,1 Ivan Maznev,2 Kristin Grigorova-Petrova,1
Antoaneta Dimitrova,1 Danche Vasileva,3,* and Milena Nikolova1
Protocol Design:
-All patients performed daily physical therapy for 30 minutes with mild to
moderate intensity achieving sitting position from the first day after surgery.

-Proprioceptive neuromuscular facilitation for transfer positions, gait training
-Educational booklet with instructions (based on guidelines recommendations)
on how to perform exercises and ADLs at home for one month after surgery
- The CG was on the standard physical therapy program and instructions on
how to continue exercise at home and to resume daily activities gradually.
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Physiotherapy influence on quality of life in patients with
degenerative spinal diseases after surgery
Indian Journal of Applied Research. 2015;5(12):4–6.
Bizheva Ts, Lubenova D, Maznev Lv, Grigorova-Petrova Kr, Dimitrova A
-70% percent of surgeons prefer to mobilize their patients out of
bed on the very first day after surgery,
-20% on day 2 and 10% leave it until the patient feels able to walk
However, recent reviews on rehabilitation following lumbar disc
surgery concluded that there was insufficient evidence that
rehabilitation, in general, could lead to a faster decrease in pain and
disability.
The physiotherapy interventions post low back surgery remain
unclear
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Post surgical rehabilitation and management of
transitional segmental dysfunction is non existent

• Outcomes vary and are dependent upon surgeon
preference and experience
• Put them on a bike or in the pool
• Liability issues with bone healing and hardware
stability
• Usually default back to pre surgical tolerance
• No universal protocols to address segmental
dysfunction and faulty movement patters.
• Repeat injections

44

22

7/31/2020

Rehabilitation following first-time lumbar disc surgery: a
systematic review within the framework of the Cochrane
collaboration.
Spine. 2003;28:209–18.
Ostelo RW, de Vet HC, Waddell G, et al.
CONCLUSIONS:
-There is no evidence that patients need to have their activities restricted after firsttime lumbar disc surgery.
-There is strong evidence for intensive exercise programs (at least if started about 4-6
weeks postoperative) and no evidence they increase the re-operation rate.

-It is unclear what the exact content of post surgery rehabilitation should be.
-Moreover, there are no studies that investigated whether active rehabilitation
programs should start immediately post surgery or possibly 4 to 6 weeks later.
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Do you “Front End” or “Back End”
Load your Treatment Programs?
• Are you talking yourself out of follow up post surgical
care?
• Front End Loading- “story based on exam findings”
– Trial of Care initiated on the front side of surgery
– Outcome of trial dictates patient perception
• Surgeon and Therapist story cohesive
• Messiah or Clown
• If you load the front side heavily, then on the back side little
confidence
• Change the story: “Option Therapy”

• Back End Loading- “story based on performance”
– Performance Enhancement
– Functional Goals and Outcomes

46
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The different theories of

Manipulation.
Does HVLA heal disc?
Does HVLA heal facet capsule?
Does HVLA restore muscle function?
Does HVLA restore muscle braking?
Does HVLA restore muscle firing
sequence?
Does HVLA help restore load share?
Does HVLA restore segmental ROM?
Does HVLA restore regional ROM?
Does HVLA restore global ROM?

Answer:
Yes.
“Get But we need a little help from
Our Friends”
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1985 Initial Entrapment Theory “Speed Bump”

48
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Lax Capsular Theory

Impingement of facet men meniscus entrapment syndrome
a. Lax capsule theory
b. Capsular invagination or loss of capsular integrality
c. Impinged position creates “hard edge”
d. Hard Edge creates the “speed bump” catch with Movement
e. Reduce with restoration of capsule and Mencius
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Separation of Inter Articular Adhesions Theory

50

25

7/31/2020

Crisp - “Nipped Synovial Membrane”
Manipulation treatment for Impingement
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Adjacent Segment Pathology: Progressive Disease Course or
a Product of Iatrogenic Fusion?
Can J Neurol Sci. 2017 Jan;44(1):78-82.
Jack A, Hardy St-Pierre G1, Nataraj A.
“Cervical spine clinical adjacent segment pathology has a reported 3% annual
incidence and 26% ten-year prevalence. Its pathophysiology remains
controversial, whether due to mechanical stress of a fusion segment on
adjacent levels or due to patient propensity to develop progressive
degenerative change.”
Simply, within 10 years, 1 in 4 patients are at risk of clinical adjacent segment
disease because of unnatural stress and destructive forces being placed on the
cervical spine.

Patient Propensity = non corrected segmental
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Objective 3:
Demonstrate new examination procedures that will
help chiropractors triage these advanced
pathological cases into algorithms and protocols
that will provide the chiropractic physician with
strategies to augment their current manipulative
practice. Introduce new techniques that inhibit
down stream reactive splinting enabling spinal
manipulation with minimal force and in the
absence of reactive splinting.

53

Achieving Neutral Spine Positioning
• First used a rope over a branch “hunting elk”
• Graduated to Rubber inner tube over a ceiling
joist in my office and at Logan College
– For my “old man” back

• Find the sweet spot where the meninges and
chord has little axial stretch or radial pressure
– limit disc and facet load at target site
– Inhibit down stream reactive neurological input

54
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Development of a Clinical Prediction Rule for Guiding
Treatment of a Subgroup of Patients With Neck Pain:
Use of Thoracic Spine Manipulation, Exercise, and
Patient Education
Physical Therapy, Volume 87, Issue 1, 1 January 2007, Pages 9–23,

If 3 of the 6 variables (positive likelihood ratio=5.5) were present, the
chance of experiencing a successful outcome improved from 54% to 86%.
1. SS < 30 days
2. No SS into the shoulder
3. Looking up does not aggravate
4. FABQPA <12 (fear avoidance beliefs questionnaire physical activity)
5. Decreased thoracic extension T3-T5
6. CSP Extension <30 degrees
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Bony vibration stimulation: a new, non-invasive method for
examining intradiscal pain.
European Spine J. 1994;3(4):233-5
Yrjämä M1, Vanharanta H.
Fifty-seven patients with low-back pain were evaluated immediately prior to a
discography examination by means of an electrical tool which produced bony
vibration to the lumbar spinal processes. The vibrator was composed of a standard
electric toothbrush shaft (Braun) with a blunt head instead of the brush. The
lumbar spinal processes were compressed one by one for a few seconds with this
blunt, vibrating tool. The patient's pain experience provoked by vibration was
compared with that from injections during discography. A good correlation was
found between these two examinations when patients with previously operated
backs and painful, prolapsed discs were excluded: sensitivity was 0.96 and
specificity 0.72. Prolapsed, but discographically painful discs were always painless
in the vibration examination. The local, non-invasive bony vibration stimulation
test is an easy, quick, safe, inexpensive and reliable method for examining
intradiscal pain.
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Design objective and subjective testing
in office procedures
•
•
•
•
•
•
•
•

Toe raises Right vs. Left
Chair squats (Arms crossed)
Arm abduction (2 lb ankle weight R vs. L
Walking up a ladder
Wall push ups
Press against blood pressure cuff
Vibration
Recognized test:
– SLR, SSLR, FC, Extension and lateral bending, M,N,O,P
– Questionnaires
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Low Back and Cervical Triage
•
•
•
•

Standing Hip Flexion sign
SSLR,SLR
Wall press with toe raises
Small ball adductor fast
twitch
• DTR’s / ROM
• MNOP
–
–
–
–

Muscular Weakness
Neurological Changes
Orthopedic tests
Planned Challenges

• FC with Rotation
• CSP Rotation with finger
grip assessment
• Three strike First Rib
• Vascular occlusion FR
• DTR / ROM
• MNOP
–
–
–
–

Muscular Weakness
Neurological Changes
Orthopedic tests
Planned Challenges

• Thoracic Extension
Restriction
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Kelsie Nelson 7-28-2020
• cid:8E885EAD-709340E0-B7D91AB1B52C80A5

• Schmizu Reflex
• Different quality of
Head pain
• Pectoral Reflex
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Mechanical
Low Back pain

Low Back Pain
Radicular Leg with
Low Back Pain

Stenosis and Degenerative
Low Back pain
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Mechanical Low Back
Dysfunction

Hip Flexion Test

Leg Length and SI
joint evaluation

Segmental
Motion Palpation

QL palpation

Triage:
90/90 hip flexion test
Leg length supine, shoe heel wear, sitting tolerances, “Pointing Test”
Motion palpate L5-S1 and Sacroiliac ligament
Supine or standing QL “butt lift” sign
“Shopping Cart” utilization, walking tolerance
Treatment:
IT Band progressions, top down unloaded stretching
Up/down, in/outs, right/left
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Radicular Leg and Back
Pain

Pain above
or below the
knee

Timing of onset

Antalgic side
bending

Extension or
flexion biases

Notes:
Grade the Radicular symptoms with SSLR
Grade 1 backward bending 10-25 degrees
Grade 2 backward bending 30-50 degrees
Grade 3 hands bread tripod sign
Leg pain followed by back pain = disc
Back pain followed by leg pain= facet
Reactive splinting is often pain generator
Treatment:
Up/Down, In/Out, Right/Left off loaded
Centralized pain with extension or flexion (in/out) bias
:
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Stenosis and Degenerative Back
pain

Forward Flexion
Antalgic

Shuffle Gait

Morning Stiffness
Better with
movement

Developing
or Settling
leg pain

Notes:
“Shopping Cart” utilization, walking tolerance
Urinary pressure = prostrate concerns
Multiple episodes of back pain per year
Treatment:
Allow patients to off load subjectively to tolerance for 5-15 minutes
Vibration to back is helpful during off loading
Apply Laser Pad or heat is helpful
Up/Down not as helpful as Right/left or In/Out
Active pull back from right or left rotation “cogwheel”
Walk-Protec-walk-protec usually best in three rotations
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Mechanical Neck Pain

Neck Pain

Radicular arm pain

Neck and Shoulder Pain
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Mechanical Neck Pain and
Dysfunction

Cervical Load
Testing

Reflexes &
Muscular Strength

Segmental
Motion Palpation

Grip
Strength &
head
rotation

Notes:
VBI Screens with Schmnizu, Pec reflex testing
Motion Palpation
Comparative segmental lateral flexion, rotation
Treatment:
Select harness size /arms rest on open bolsters
Achieve Neutral Spine = legs support/without lumbar bolsters
Off load cervical spine with subjective pain guidance
Treat with AP glide followed by pivot and glide
Follow with patient performing active rotation and off loading
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Radicular Arm Pain

Positive hand on
head sign

Reflexes and
Muscular strength

First Rib
Assessment

Postural
Upper Cross

Notes:
VBI Screens with Schmnizu, Pec reflex testing
Three strike “first rib” protocols
Treatment:
Sling Arms first and assess radicular pain
Harness head and off load assess % of radicular pain
Treat root level with AP glide, pivot and lift above segment
Follow with patient performing active rotation and off loading
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Neck and Shoulder Pain

Non Responding
T3-5
Manipulation

Reflexes and
Muscular strength

First Rib
Assessment

Percussion
Assesment

Notes:
VBI Screens with Schmnizu, Pec reflex testing
Three strike “first rib” protocols
Spinous Process Percussion Assessment
Assess Shoulder Movement “Macarena”
Assess shoulder/neck percentage
Treatment:
Sling arms then neck – treat neck
Off load head in relationship to shoulder abduction
Treat shoulder with in/out, int/ext rotation, pro/retraction scapula
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Case Studies Examples
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Immediate Effects on Pressure Pain Threshold Following a
Single Cervical Spine Manipulation in Healthy Subjects
CéSar Fernández-De-Las-Peñas, PT, PhD123, 1
Journal of Orthopaedic & Sports Physical Therapy,
2007 Volume:37 Issue:6 Pages:325–330

• Single HVLA manipulation at C5-C6, test Pressure Pain Threshold over lateral
elbow (PPT)
• Compared ipsilateral and contralateral sides

• Results:
• HVLA thrust manipulation produced a greater increase of PPT in both elbows,
as compared to placebo or control interventions
• The application of a manipulative intervention directed at the posterior joint
of the C5-6 vertebral level produced an immediate increase in PPT over the
lateral epicondyle of both elbows in healthy subjects.
• Take away: Shoulder Impingement, Frozen shoulder,
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Restoration of sensorimotor functions after spinal
cord injury
Volker Dietz Karim Fouad
Brain, Volume 137, Issue 3, 1 March 2014, Pages 654–667,

For individuals with spinal cord injury, functional training is the
most effective approach to direct and enhance plasticity as a
mean to recover motor function.
Among others, these studies demonstrate that training rats or
cats with a transected spinal cord on a moving treadmill leads to
a partial recovery of locomotor ability.

Thus, neuronal circuits for locomotion in the spinal cord can
‘learn’ by training independently of the connection to the brain.
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Future of Artificial Discs in
Solving Spine Pain?
• Patient Window for Replacement
– Degree of DJD?

• Degree of Loading Share
– Hard to define
– Hard to assess
– Use injections with a “A and B”
• What if it works what if does not work

• Recommending Surgery for future disability?
• Surgery for prevention?
• Risk and Reward

• Artificial Does not work then fusion
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The Ideal Disc Replacement Patient
•
•
•
•
•
•
•

Younger person large disc herniation
Good facet mechanics
Good bone health
Small BMI
Good exercise habits
Good nutritional habits
Good sleep habits
– >6 hours
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What if…….the following would have been
addressed in pre surgical preparation?
• Sub occipital Compression Syndrome addressed
• Lateral subluxation complex addressed
• Re established facet movement patterns in dysfunctional
segments above and below
• Instigated fast twitch braking stability exercise to
dysfunctional segments
• Addressed the nutritional demands of surgical stress and
expected induced inflammation
• Address sleep positioning and pre day ritualistic behavior
• This is our potential we just need to reach out and claim it.
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Clinical Segmental Movement Patterns
of Disc Replacement Patients
• Post Surgery
– Sub occipital compression
– First and second Rib subluxation
– Muscular reactive splinting upper thoracic
– Inferior Trap deactivation
– Rotation apprehension with lateral file subluxation
– Movement apprehension “Afraid it will dislodge”
Haven’t been taught to control the new motion
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Reasoning
• Facet disease is not symmetrical going into surgery,
– Based on altered disc mechanics

• Experiencing new type of “movement pain” or sensitivity
• Surgeons “establish non universal benchmarks for
functional load and exercise”
– Don’t let anyone touch your neck…

• No plan for adaptive segmental rotation and lateral flexion
rotation at or above surgical level
• New disc doesn’t load posterior elements symmetrically
– Muscular moment arms
– Lateral cervical malposition

• Sub clinical nutritional deficiencies
– Bone health, joint health
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3D Management for Disc Replacement
Patients
• Introducing new disc loading parameters with motion systematically
• Treat affected segmental facet loading off loaded
– Watch for lateral subluxation complex

• Fast Stitch rehab for unprepared ballistic events
– Shift braking of spine from splinting erector spinae to multifidus

•
•
•
•

Prevent and treat SO compression
Prevent asymmetrical facet subluxation at superficial segments
Teach Lower Trap engagement
Core lock positioning (position of power)
– Ballistic training

• Resistive loading with neck sectored managed (Neck Girth)
– Flexion, extension. Lateral bending, rotation
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Orthobiologics / Stem Cells / PRP

77

Low Back Pain
• Pain in this case is caused by not only the
mechanical effect of the herniated material on
the nerve root but also from chemical and
autoimmune reactions causing root
inflammation.
• The nucleus is laden with inflammatory
mediators, including phospholipase A2,
histamine, lactate, bradykinin, substance P,
calcitonin-gene relatedpeptide, and vasoactive
intestinal peptide among others.
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Treating the Pain Generators
• From a radiological perspective, it has generally been shown that
the severity of lower extremity pain is associated with more severe
disc disease, but this is not always the case.
• Large free fragments can oftentimes be totally asymptomatic.
• In cases where only a small amount of herniated material causes
pain, chemical factors from inflammatory mediator liberation are
likely responsible for the pain.
• Unfortunately, not even magnetic resonance imaging (MRI) is able
to give us enough information to determine whether a patient’s
operant pathology is mechanical/compressive or
chemical/inflammatory.

• Therefore your treatment must be
multidimensional.
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Degenerative Cascade
• The degenerative process of intervertebral discs
tends to escalate with age, while the natural
course of intervertebral disc herniation lends
itself to a favorable prognosis in the majority of
cases.
• It has been shown that between 45% and 80% of
patients experience at least 30% reduction in disc
herniation due to disc desiccation, with many
experiencing complete reduction of symptoms
even with modest dehydration.
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Hedlund R, Johansson C, Hägg O, Fritzell P, Tullberg T (2016) The
long-term outcome of lumbar fusion in the Swedish lumbar
spine study. Spine J 16:579–587

• 35% of patients with acute low back pain
continued to have symptoms that were
clinically significant at 6 months, with no
further improvement even when reassessed at
2 years.
• Recurrence rate of 47% between 6 months
and 2 years after the initial episode of acute
low back pain.
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Pain Management
• Meta-analysis of 10 randomized controlled trials
of epidural injections for the treatment of
radicular low back pain confirmed that epidural
injections of local anesthetic with or without
steroids resulted in significant improvement in
pain and functionality, as well as decreased
opioid consumption.
• However, epidural injections have not been
shown to decrease the need for eventual
subsequent surgery in patients with chronic pain
secondary to herniated intervertebral disc.
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Chymopapain
• Chemonucleolysis with
chymopapain
• Chemonucleolysis is a
process that was first
described by Smith in
1964.24
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Collagenase
• Chemonucleolysis with collagenase
• Due to the aforementioned safety concerns associated
with chymopapain, chemonucleolysis with other
enzymes has been studied.
• Collagenase is an enzyme known to split collagen
fibers. Purified collagenase is fairly specific for type II
collagen fibers, which are mainly found in the NP
whereas the annulus is primarily composed of type I
collagen.
• Collagenase has also been tested in animals and found
to have much lower allergic potential than does
chymopapain.
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Chondroitinase
• Chemonucleolysis with chondroitinase ABC
• Chondroitinase ABC is a polysaccharidease that
cleaves the side chains of proteoglycans.
• Shown to decrease disc heights as well as
intradiscal pressure.
• In vitro rabbit disc cells were cultured after
exposure to chondroitinase and chymopapain,
and it was found that cells exposed to
chondroitinase were able to reestablish an
extracellular matrix greater to that attributed to
chymopapain.
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Matalloproteinase Matrix
• Chemonucleolysis with Matalloproteinase MMP
• MMPs are one of the newest agents used for chemonucleolysis.
• MMPs are neutral secreted zinc proteases that have been shown to
degrade various portions of the extracellular matrix.
• MMP-7 cleaves aggrecan molecules at 1000-fold the strength of
collagen type I or II. This means that the NP, which is comprised
mainly of proteoglycans and type II collagen, would likely be the
most affected portion.
• MMPs also act as a chemo attractant for macrophages, which also
play a role in natural resorbption of herniated discs.
• Both MMP-3 and MMP-7 have been shown to be present in
samples of human herniated discs and have been revealed as
prominent contributors to the natural resorbption process of
herniated discs during the desiccation process.
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Ethanol Gel
• Chemonucleolysis with ethanol gel
• Pure ethanol was studied as an alternative to
chymopapain with positive results; however,
problems arose due to its low viscosity and
subsequent leakage to surrounding areas with
resulting pain.
• Ethanol was then solidified into a gel
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Ethanol Gel
• 80 patients with cervical and lumbar disc
herniations, 85% of those with lumbar
herniations and 83% with cervical herniations
benefited from intradiscal gelified ethanol,
• Pain reduction of at least 40%.48 Another study
of 42 patients who failed conservative treatments
and underwent intradiscal ethanol gel injection
found a decrease in pain intensity by 44% and
62.6% after 1 and 3 months, respectively, versus
baseline (P=0.007).
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Growth Hormone vs. Artemin
• GFR alpha3
• Disc degeneration with eventual herniation of disc material can lead
to compression and injury of peripheral nerves, leading to
neuropathic pain and sciatica.
• Growth factors (GFs) have been used to promote sensory regrowth
in the spinal cord.
• While GFs appear to show promise, nerve growth factor (NGF) and
glial cell line-derived neurotropic factor (GDNF) produce adverse
effects such as pain, bowel urgency, and paraesthesias.
• Artemin on the other hand is a neurotrophic GF that signals
through the GDNF family receptor GFR alpha3 selectively, which is
highly restricted to sensory neurons. This led researchers to believe
that since artemin targets GFR alpha3 on sensory nerve fibers, it
could repair peripheral nerves damaged by compression from
herniated discs.
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Neuronal GFs – Tanezumab
• NGF is one of the many factors that modulate nociceptive
neuronal activity. It plays a role in pain signaling pathways and
is released when there is tissue inflammation or nerve
damage.
• It is reasonable to assume that low back pain secondary to
degenerative disc could be decreased by blocking NGF.
• Two hundred and twenty patients with chronic non-radicular
pain for at least 3 months were enrolled into the study.
Patients were randomly assigned to receive 1 tanezumab
infusion (200μg/kg), naproxen twice daily, or a placebo.
• Tanezumab showed a statistically significant reduction in low
back pain index compared with naproxen and placebo at 4, 6,
8, and 12 weeks.
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Theory Behind Stem Cell Therapy
• Stem cell research with respect to healing
degenerated inter- vertebral discs is focused on
cell replacement and increase in cell growth.
• Synthesis of proteoglycans and type II collagen.
• Degenerating disc disease is an absolute
decrease in cell number, different cell sources
have been used to attempt to encourage disc
regeneration.
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Stem Cell Therapy
• A pilot study was conducted in 2011 using 10 patients
who failed to respond to conservative therapy for at
least 6 months. Patients had stem cells harvested from
their iliac crests, which were then cultured. Posttransplant, lumbar pain and disability were strongly
reduced (61.5% and 48%, respectively) at 3 months,
with additional modest improvement at 6 and 12
months.
• Only one patient in the study did not experience
symptomatic improvement. On imaging, disc heights
were not demonstrated to increase, but fluid content
was shown to increase.82
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Mesenchymal vs. Embryological
• While many cell lines have been considered,
mesenchymal cells from either adipose tissue
or bone marrow appear to hold the most
promise.
• A case study on two patients was conducted
with human umbilical cord cells (HUC-MSCs).
• Results were not as satisfactorily as cells from
Mesenchymal lines
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Long-term outcomes of standard discectomy for
lumbar disc herniation follow-up study of more than
10 years. Spine (2001;26(6):652–657.
• Post-laminectomy syndrome, also known as failed back
surgery syndrome (FBSS), is a pain that continues
despite surgical intervention, and is a well-described
complication with notable treatment failure rates.
• While individual reports vary on incidence of FBSS, the
report with the longest follow-up (average 14.3 years)
showed 74.6% of patients had mild residual pain and
12.7% of patients had frequent mild or occasional
severe pain, despite treatment intervention. This study
also mentioned that 10% of patients had to undergo a
revision of their surgery.
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Injection therapy for enthesopathies causing axial spine pain and
the “failed back syndrome”: a single blinded, randomized and
cross-over study.
Pain Physician. 2005 Apr;8(2):167-73.
Wilkinson HA.
Thirty of the 35 patients in this study had been referred to a neurosurgeon
because of persistent pain and disability despite prior low back surgery and were
referred for consideration for possible additional surgery.
After inclusion in this study, only four patients subsequently underwent
additional surgery, though 29 patients requested repeat injections.
This suggests that painful enthesopathies can be major pain generators for some
patients and that diagnosing their condition as being due to a focal problem and
treating those sites with prolotherapy can be an effective and “minimally
invasive” treatment alternative.
(The enthesis is the point at which the connective tissue structures, such as a
joint capsule, fascia, ligament, tendon, or muscle attach to the bone.)
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J Spinal Disord Tech. 2008 Feb;21(1):29-32.

Viscosupplementation in lumbar facet joint arthropathy: a
pilot study.
Cleary M1, Keating C, Poynton AR.

This was a pilot study to test the potential effectiveness of HA
injection therapy in the treatment of lumbar facet joint
arthritis.
CONCLUSIONS:
Preliminary results from this pilot study do not demonstrate
any benefit of viscosupplementation in the management of
symptomatic lumbar facet arthropathy.
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Adv Drug Deliv Rev. 2006 May 20;58(2):300-22.

Cartilage tissue engineering for degenerative joint
disease.
Nesic D1, Whiteside R, Brittberg M, Wendt D, Martin I, Mainil-Varlet P.

Recent advances in biology and material science have brought tissue
engineering to the forefront of new cartilage repair techniques.
The combination of autologous cells, specifically designed scaffolds,
bioreactors, mechanical stimulations and growth factors together with the
knowledge that underlies the principles of cell biology offers promising
avenues for cartilage tissue regeneration
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Nat Rev Rheumatol. 2013 April ; 9(4): 216–224

Osteoarthritis of the spine: the facet joints
Jeffrey N. Katz, Department of Orthopedic Surgery, Brigham and Women’s Hospital, Harvard
Medical School
Osteoarthritis (OA) of the spine involves the facet joints, the only true
synovial joints between adjacent spinal levels.
Facet joint osteoarthritis (FJ OA) is widely prevalent in older adults, and is
thought to be a common cause of back and neck pain.
The prevalence of facet-mediated pain in clinical populations increases
with increasing age, suggesting that FJ OA might have a particularly
important role in older adults with spinal pain.
We present the view that the modern concept of FJ OA is consonant with
the concept of OA as a failure of the whole joint, and not simply of facet
joint cartilage.
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Mesenchymal stem cell therapy for osteoarthritis
Current Perspectives
Cody C wyles1, Matthew T Houdek2, Atta Behfar3, Rafael J Sierra2
1Mayo Medical School, 2Department of Orthopedic Surgery, 3Division of
Cardiovascular Diseases, Mayo Clinic, Rochester, MN, USA

Determining the ideal MSC source, processing, and delivery vehicle are further
challenges that must be addressed to optimize biologics-based treatment of
OA.
Bone marrow, adipose, and cord blood offer different advantages as does
derivation and application in a single procedure versus staged transplantation
after ex vivo expansion.
In 2015, the translation of MSCs to clinical therapy for OA has been slow;
however, signs of progress are evident and ongoing trials may show efficacy to
indicate these products can serve as the disease-modifying therapy necessary
to stem the tide of OA.
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A New Technique for the Treatment of Lumbar Facet Joint
Syndrome Using Intra-articular Injection with Autologous
Platelet Rich Plasma
Pain Physician 2016; 19:617-625 •

Lumbar facet joint syndrome is currently suggested to be a main source of axial
low back pain, and a large portion of axial low back pain is caused by disorders
in lumbar facet joints

The outcomes were assessed as “good” or “excellent” for 9 patients
(47.37%) immediately after treatment, 14 patients (73.68%) at one
week, 15 patients (78.95%) at one month, 15 patients (78.95%) at 2
months, and 15 patients (78.95%) at 3 months.
In the short-term period of 3 months, the new technique of lumbar
facet joint injection with autologous PRP is effective and safe for
patients with lumbar facet joint syndrome.
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Orthobiologics
• This new science is promising and exciting but
my question still remains…
– if you inject new cells into a fixated or
degenerative joint, how do your re train the new
cells to develop and move properly in context?
– If you do not fix the movement pattern on the
front end then do the new cells begin to move in
the same old pattern on the back end?
– You need a manipulation strategy that is based on
“expectational regeneration” Kenya Elephants
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Thank you……
• Please fill out the speakers evaluation in the back of
the room.
• You received Part 1 introduction of the series
• Part 2 further develops 3D manipulation protocols
–
–
–
–
–

includes thoracic spine
fast twitch, BFRT rehabilitation
nutritional protocols
Sleep protocols
Surgical intervention strategies

Any questions: please email me at
drlaneynelson@gmail.com
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