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Course Outcomes/Objectives
• Understand the etiology, patho-anatomy, patho-physiology, 

prevalence and burden of disease in symptomatic LSS

• Understand the key features of the history and physical 
examination to make correct diagnosis of symptomatic LSS

• Know common differential diagnoses for LSS. Know how to 
differentiate each of the diagnoses. 
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Course Outcomes/Objectives
• know red flags for potential serious disease among 
patients who present with back/lower extremity 
symptoms

• know the role of imaging for assessing patients with 
back/lower extremity symptoms impacting walking 
ability. 

• know when to recommend a epidural 
injection/surgical consult

• know potential effective non operative treatments for 
LSS
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Course Outcomes/Objectives

•Introduction to the Boot Camp Programs

•Understand the rationale for the Boot Camp Program 
and its underlying principles 

•Learn the essential components of the Boot Camp 
Program for Lumbar Spinal Stenosis
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Course Outcomes/Objectives
• Learn the results of our clinical studies on the Boot 

Camp Program for lumbar Spinal stenosis

• Understand the key features of implementing the boot 
camp program how to monitor patient outcomes 

• Learn specific  manual therapy techniques and 
exercises and how to use LSS workbook

• Learn how to implement the Book Camp program for 
LSS in your office 

6
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Course Outcomes/Objectives

Etiology
Patho-anatomy

Patho-physiology

7

Neurogenic Claudication 
and Lumbar Spinal 

Stenosis

8
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• Chung et al Skeletal Radiol 2000
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Chung et al Skeletal Radiol 2000
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Ahn et al Neurol Med Chir 2009
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Demonstration Video Lumbar Spinal Stenosis (1)
Courtesy of Dr Bill Morgan and Parker University
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Demonstration Video Lumbar Spinal Stenosis (2) 
Courtesy of Dr Bill Morgan and Parker University
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Takahashi et al, Spine 1995

Position and Epidural Pressure in LSS
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Internal vertebral venous plexuses 

Neurogenic Claudication - Pathobiology
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Pathophysiology of Lumbar Spinal Stenosis

With permission Kobayashi S 2014

A –Normal State                                          B- Lumbar Spinal Stenosis
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Spinal 
Congestion

24
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Neurogenic Claudication due to 
Lumbar Spinal Stenosis

Epidemiology

25

Burden and 
Prevalence

• A leading cause pain, 
disability & loss 
independence in older 
adults  

• General population 
prevalence 11-39% 

• 9% of the Japanese 
population suffers from 
symptomatic LSS

• 25% of Canadian 
population > 65 by 2030

Kalichman 2009, Jensen 2020, Yoshita 2012, 
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Canada's Aging Population

27 28

“Baby Boomers”
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Burden and 
Prevalence

• Functional limitations > 
CHF, COPD or SLE 

• Walking limitations > OA 
hip or OA knee

• Only 4% meet the daily 
requirement for physical 
activity  

• Most common spine 
surgery age > 65]

• Medicare in US- $1.7 B per 
year surgical cost alone

Fanuele 2000,Winter 2010, Norden 2017, AHCRQ 2001, Deyo 2010, Parker 2014

30
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Goal of this talk is to provide you with practical strategies  you can use Monday morning to improve the health 
status of your older patients with chronic pain. Also highlight that as chiropractors with have the necessary skills and 
Knowledge to successfully manage these patients
First give you some background information on how common chronic pain in elderly and the impact the lives of seniors highlight 
the challenges and complexities involved in managing older patients
Discuss key principles for managing CP that apply regardless of the location of the chronic pain
Then I will zero in on specific chronic conditions impacting older adults 
Final I will use deg LSS as an example on how the principals I will discuss can significantly improve outcomes and I have 
Some data to share with you

Burden

Associated with 
hopelessness, 

depression, anxiety 
and isolation

Ammendolia et al JCCA 2017
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Burden

Severity and 
disability risk 

increases with age

High risk for 
reduced mobility 

Gibson, SJ 2007,  Moulin, D et al., 2002, Kemp C. et al. 2005
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Rising Prevalence

34

that the 2-year prevalence of falls among individuals aged 65 years or older was 36% in 
2010.1 Falls cause
a substantial burden to patients and health care systems.2-4 In 2012, the cost of falls to 
Medicare was $31 billion.5

Burden

High risk for falls

Tricco et al. JAMA 2017

35

Burden

Comorbidities
Diabetes, CHF, 

COPD, 
Alzheimer 

Disease
Makris et al. JAMA 2014

36
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Polypharmacy

Drugs like gabapentin, pregabalin, cymbalta, opioids impact cognitive abilities and risk for falls

37 38

Neurogenic Claudication due to 
Lumbar Spinal Stenosis

Diagnosis

39

Suri et al, JAMA 2010, Genevay et al Spine 2017

Diagnosis 
Most useful
• Age > 70
• Age < 60
• Bilateral buttock or leg pain
• No pain when seated
• Symptoms worse 

standing/walking/extension
• Symptoms improve when bending 

forward 
• Positive Rhomberg / wide stance gait
• Urinary disturbances

40

Condition Red Flags

Cancer or Infection

History of cancer, unexplained weight loss, 
immunosuppression, urinary infection, IV drug use, 
prolonged corticosteroids, pain not improved with rest, 
especially for patient over age 50.

Spinal fracture History of age-specific significant trauma, age >70, 
prolonged steroid use.

Cauda equina or 
Severe neurologic 
compromise

Acute onset of urinary retention or overflow 
incontinence, loss of anal sphincter tone or fecal 
incontinence, saddle anesthesia, global or progressive 
motor weakness in the lower limbs.

Spinal osteomyelitis IV drug abuse, UI or skin infection

Herniated disc Sciatica

Spinal stenosis Pseudoclaudication, age >/= 50

Ankylosing 
spondylitis

Age at onset </= 40 pain not relieved supine morning 
back stiffness pain duration >/= three months

41 42
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Vertebral 
Compression 
Fracture (VCF)
• 4%

• T12-L1*

43

Rare: 1 in 33,000 -
100,000

0.04% of all back 
pain presentations

44

45

Spinal 
Infection

<0.01 % of 
all LBP
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Neurogenic Claudication due to 
Lumbar Spinal Stenosis

Physical Examination

47

Neurogenic Claudication due to 
Lumbar Spinal Stenosis

Posture
Gait

Balance
Muscle Mass

48
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Range of Motion

54
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Neural 
Tension - SLR

55

Neural Tension - Slump

56

57 58

59

Neurogenic Claudication due to 
Lumbar Spinal Stenosis

Differential   Diagnosis

60
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Peripheral Vascular Disease 
(PAD)

• Definitions
• Patho-physiology
• Prevalence
- 26% of patients with NC 

have PAD
• Risk factors

– HBP, high cholesterol, 
diabetes, smoking

Skin discoloration 
/Infections lower 
extremities-nail bed

Imagama 2011, Collins 2007

Imagama 2011, Collins 2007

61

Diagnosis 
(PAD)

• 8% patients with no PAD have 
absent Dorsalis pedis pulse

• 10% of patients with PAD have 
normal pulses

• Ankle-brachial or toe-brachial pulse 
ratio (<0.9)

• Doppler tests- patients with 50% 
occlusion have sensitivity of 80-89% 
and specificity 89-99% 

• Negative shopping cart sign or 
forward leaning bike

Imagama S et al Spine 2011, Collins et al HTA 2007
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Hip 
Osteoarthritis 
• Definitions
• Patho-physiology
• Prevalence
• 27% adults > 45y 

have radiographic 
hip OA 

- 9% symptomatic

Devin et al, J Am Acad Orthop Surg 2012
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Hip OA

• Groin pain 7 times more likely to be hip or hip-spine than spine 
alone

• Study using fluoroscopic guided injections- buttock pain (71%) 
most common location for referred hip pathology followed by 
combined thigh and groin (55%)

• 47% hip OA report pain below knee
• Hip exam –internal rot and flexion, limping gait, night pain, 

Trendleberg gait
• Thomas test- hip contractures
• Atrophy- disuse vs neurogenic
• Fluoroscopic guided injections of hip for dx not as useful for 

spine
`

Lawrence et al Arthritis Rheum 2008
Khan et al, Ann R Coll Surg Engl 2004 Botwin et al AJPMR 2002,

Lesher et al Pain Med 2008, 
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Hip-Spine 
Syndrome
• Definitions
• Patho-physiology
• Simple – one clear 

source of disability
• Complex – no clear 

source of disability

Devin et al, J Am Acad Orthop Surg 2012
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Greater Trochanter 
Pain Syndrome  (GTPS)

Definitions
• Patho-physiology
• Prevalence

10-25% of population-higher in 
elderly

• Second leading cause of adult hip 
pain

• Risk factors
• Older, female, ITB pain, obesity 

and LBP

Williams BS, 2009, Tortolani PJ 2002, 
Gordon EJ 1961, Segal NA 2007, 
Stephens MB 2008

66
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Diagnosis-
GTPS

• Deep palpation- jump sign
• Active and resisted abduction 

of hip 
• Passive FABERE
• Trendelenberg sign- Standing 

one leg
• Stair climbing  vs NC 
• Lying on affected side- night 

pain
• Injections (steroid/anesthetic) 

Williams BS, 2009, Tortolani PJ 2002, Gordon EJ 1961, 
Segal NA 2007, Stephens MB 2008
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Neuropathy
•Diabetic neuropathy
•Hypothyroidism 
•Vit B12, Vit B1 and Folic acid

Radicular and mixed types of LSS

Cervical and/or Dorsal Spinal Stenosis

Differential Diagnosis

68

Lumbar Disc Herniation

69

Definition

Leg pain due to lumbo-
sacral nerve root 

irritation/pathology

“Radicular Pain”
“Radiculopathy”

LDH

NICE LBP and Sciatica Guidelines 2016

70

71

Displacement of nucleus pulposus
or annulus fibrosis beyond the 

intervertebral disc space

71 72
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Demonstration Video Lumbar Disc Diurnal Effects
Courtesy of Dr. Bill Morgan and Parker University
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Causes of Nerve Root        
Irritation/Pathology

Inflammatory mediators               
Direct compression 
Inflammatory adhesions

74

Epidemiology

Highest prevalence 30-50 age
Male/Female ratio 2:1

Life-time prevalence 13%-40%
Annual prevalence 1%-5%

4% of all LBP
L5-S1 most common

Worst in morning

LDH

Haro et al J ortho Sci 2014, Jordan et al BMJ Clin Evid 2009, Stanford et al Br J Anaes 2007
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Neurogenic Claudication (LSS) vs. 
Lumbar Radiculopathy (LHD) 

NC LR

Demographics > 65 40s

Lumbar flexion Relief Worse

Sitting Relief Worse

Level L4-5 L5-S1

SLR Negative Positive

Suri 2012, Katz 2008, Rainville 2013
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Neurogenic Claudication due to 
Lumbar Spinal Stenosis

Imaging

78
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Imaging LSS and LDH
Lumbar Spinal 

Stenosis
- up to 30% of asymptomatic  
individuals 
> age 55 have moderate 
lumbar stenosis

Lumbar Disc Herniation
- 20% asymptomatic 
individuals < age 60
- 36% asymptomatic 
individuals > age 60

Boden 1990, Tong 2006

79

Imaging

80

Ahn et al Neurol Med Chir 2009

False Negative
Imaging

81

Imaging in 
LSS

82

Imaging

Chou et al CPG 2007, Arita et al 2022 

Poor Correlation with 
symptoms/function/QOL/prognosis

83

Neurogenic Claudication due to 
Lumbar Spinal Stenosis

Management

84
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Treatment- Neurogenic Claudication

Ammendolia et al BMJ Open 2022 

Intervention Effectiveness
Medications low/very low

quality 
evidence (?)

moderate quality 
evidence 

Calcitonin (6) -

NSAIDS (1) -

Vit B12 +

Gabapentin (2) +/-

Pregabalin (1) -

Opioids (1) -

Oral corticoid (1) -

89 90
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Treatment- Neurogenic Claudication
Intervention Effectiveness

low/very low
quality evidence

moderate quality 
evidence 

Epidural injections (11) -/+ - (1)

Physical therapy/  
Multi-modal (11) 

-/+ + (2)

Spinal manipulation (1) -

Acupuncture (2) -/+

Surgery (6) -/+ 

Ammendolia et al BMJ Open 2022 

91 92
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Epidural 
Injections 

(EDI)

Friedly JL et al New Engl J Med 
2014

• RCT N=400 EDI 
• Glucocorticoids plus lidocaine vs. 

lidocaine alone
• No difference 

Chou R et al Ann Intern Med 2015
• SR- 8 RCTs 

(placebo/dose/techniques)
• No clear benefit/effectiveness-

(low-moderate evidence)

Despite the lack of evidence, 25 % of 
all epidural injections are 
performed for symptoms of lumbar 
spinal stenosis

95

Demonstration Video Epidural Injections

Courtesy of Dr. Bill Morgan and Parker University

96
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Neurogenic 
Claudication

Surgery

Direct decompression

Indirect decompression

Conflicting RCT evidence

97

Surgery for 
Lumbar Spinal 
Stenosis

98

99

Spine Surgery

100

Boot Camp Program
Lumbar Spinal Stenosis 

101

Boot Camp Programs

1. Ankylosing Spondylitis        7. Persistent Shoulder Pain 
2. Fibromyalgia                         8. Lumbar Spinal Stenosis
3. Knee OA      9. Sciatica
4. Hip OA                                  10. Pregnancy &  LBP 
5. Persistent Neck Pain          11. Falls Prevention
6. Persistent LBP

3 1/2 Min Low Back Exam and Tailored Treatment   
Work in progress Cervical radiculopathy/myelopathy

Current Programs

102
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Rationale      
& Principles

Standardized

Evidence-BasedComprehensive

The Boot Camp Programs

103

Self-Management
Training Programs

2 x w – 6w

Goals & Objectives
Program & Patients

Road Map
Implementation 

Guides

Exercise, Manual 
Therapy,
Condition Specific

Outcome Measures
Patient & Condition

Specific

Standardized

104

Comprehensive/Biopsychosocial

Foster et al. Lancet 2018
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Exercise

M
anual TherapySe

lf-
M

an
ag

em
en

t

Cognitive
Behavourial

Approach

Comprehensive

SMART- specific/measurable/agreeable/relevant/time 
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Exercise

M
anual TherapySe

lf-
M

an
ag

em
en

t

Cognitive
Behavourial

Approachfear avoidance

harm vs. hurt

attitudes & 
beliefs

expectations

Comprehensive

SMART- specific/measurable/agreeable/relevant/time 
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Exercise

M
anual TherapySe

lf-
M

an
ag

em
en

t

Cognitive
Behavourial

Approachfear avoidance

skills

knowledge

harm vs. hurt

self-confidence

attitudes & 
beliefs

expectations

Comprehensive

SMART- specific/measurable/agreeable/relevant/time 

108
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Exercise

M
anual TherapySe

lf-
M

an
ag

em
en

t

Cognitive
Behavourial

Approachfear avoidance

skills

knowledge

harm vs. hurt

self-confidence

attitudes & 
beliefs

expectations

SMART
goals

pacing
problem solvingComprehensive

SMART- specific/measurable/agreeable/relevant/time 
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Exercise

M
anual TherapySe

lf-
M

an
ag

em
en

t

Cognitive
Behavourial

Approachfear avoidance

skills

knowledge

harm vs. hurt

self-confidence

attitudes & 
beliefs

expectations

relaxation
imagery

SMART
goals

pacing
problem solvingComprehensive

mindfulness

SMART- specific/measurable/agreeable/relevant/time 
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Exercise

M
anual TherapySe

lf-
M

an
ag

em
en

t

Cognitive
Behavourial

Approachfear avoidance

skills

knowledge

harm vs. hurt

self-confidence

attitudes & 
beliefs

expectations

relaxation
imagery

SMART
goals

pacing
problem solvingComprehensive

mindfulness

SMART- specific/measurable/agreeable/relevant/time 

Makris et al. JAMA 2014

positive reinforcement

111

Positive Health 

“ ability to adapt and to self-manage
in the face of social, physical and 
emotional challenges”   

Huber et al BMJ 2011

²Contextual Factors
²Living well with chronic pain
²Positive expectations

Buchbinder et al Lancet 2018

112

113

Wellness Care

Prevention

Maintenance 
Care

114
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• Self management 
• Self monitoring
• Flexion exercises
• Strength training 
•Manual therapy
• Body re-positioning
• 2x w- 6weeks 

Boot Camp Program Lumbar
Spinal Stenosis

Emphasis on standing/walking/functional abilities
Cognitive Behavoural Approach

115 116

117

Burden

Associated with 
hopelessness, 

depression, 
anxiety and 

isolation
Baumbauer et al. 2016

118

Cognitive Behavioural and Motivational Interviewing            
Approaches to Manage Psychosocial Barriers

(Yellow Flags)

Carlo Ammendolia DC PhD

119

Negative Expectations
“I will not get better”
“This treatment will 

not help me”. 
“I will get worse”

Listen and validate concerns “yes I understand you 
are concerned”. Show empathy and compassion. 
Build rapport and trust
Provide positive expectations. Use positive 
language.
Use research findings/ data to support positive 
expectations. E.g. “With the lumbar stenosis Boot 
Camp program there is an 85% success rate”.
“Not about eliminating pain” it is about 
“maximizing function” and “managing pain”. “But 
on average pain decreases significantly with 
program”.
Provide positive reinforcement, encouragement 
and positive messaging and feedback. Identify 
positive changes each visit.

120
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Pain/fear Avoidance 
Behaviour
“Activity will cause 
more pain”
“I am afraid to do 
things”
“Activity hurts me” 

Listen and validate concerns “yes I understand you are 
concerned”. Show empathy and compassion. Build rapport and 
trust
Explain “harm vs. hurt pain”.                                                          
“Pain does not mean damage”
“Ok to feel some pain with activity/walking”. 
“Many are worse before they are better with program, this is 
expected”. “Activity is key to long term benefit.” Show how to 
problem solve- tips on self-management. Demonstrate 
pacing/use heat/ice.
Complete goal setting exercise -SMART goals*. Use imagery 
exercises* to reduce pain and fear. 

121

Low/depressed 
mood/isolation
“I cannot cope”
“I feel hopeless”
“I want to stay 
home”

Listen and validate concerns “yes I understand”
Show empathy and compassion. Build rapport 
and trust. 
Provide positive reinforcement/expectations 
and foster and build self-confidence. Identify 
positive changes each visit. Reflect on successes 
to build self-confidence. Explore social 
networks/support.
Encourage pacing, socialization and use goal 
setting exercises* and have a plan. Use imagery 
exercises* to reduce pain and fear and improve 
mood

122

Cognitive Behavioural Approach Reducing Psychosocial Barriers 

123

Personal Goal Setting (Functional Activity Goals) 

124

Mental Imagery Inventory and Recall

125

Boot Camp for Lumbar Spinal Stenosis

Chronic Disease Management Model    

Self-Management
Self- Monitoring

For Life

126
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The Evidence

127

Carlo Ammendolia, Pierre Côté, Danielle Southerst, Michael Schneider, Brian Budgell,                  
Claire Bombardier, Gillian Hawker, Raja Rampersaud

Funded by The Arthritis Society and CCRF

Going the Distance: 
Evaluating a Non-Operative 

Approach to Improve Walking Ability 
in Lumbar Spinal Stenosis 

University of Toronto 
Lumbar Spinal Stenosis

Study

128
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Study: Primary Purpose

Assess effectiveness of the Boot Camp 
Program to improve walking ability

Study Design:
Randomized Controlled Study

130

• Neurogenic claudication
• Age > 50 years 
• Duration  > 3 months 
• Imaging confirmed canal narrowing- MRI/CT 
• Not surgical next 12 months
• Perform mild-moderate exercise
• Walk independently for at least 20 metres 

and less than 30 minutes continuously

Population 
Inclusion Criteria

131

Intervention & Control

Comprehensive (Boot Camp Program)
vs. 

Self Directed Program (Control)

132
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Comprehensive
Boot Camp

• 2x w- 6weeks
• Manual therapy
• Home flexion exercises
• Home Strength training
• Self management
• Self monitoring
• Body re-positioning
• Emphasis standing & 

walking abilities
• Cognitive behavourial 
Approach

133

Self-Directed 
(Control Group)

• One educational session 
• Home flexion exercises
• Home Strength training
• Self management
• Self monitoring
• Body re-positioning
• Emphasis standing &      
walking abilities

134

Outcomes & Analysis

Primary Outcome
- Self-Paced Walk Test

-mean difference in distance 

Secondary Outcomes 
- ZCQS, ZCQF, ODI, ODI walk, NPS back, NPS leg, SF36 

Follow-up
- 8w, 3m, 6m and 12m

Responder Analysis 
- > 30% and > 50% improvement in SPWT

135

Distance  SPWT Metres                                  283.6 372.1 0.59
Duration-leg 3 to 12 months 10 (20) 7 (13) 0.38

> 12 months 41 (80) 46 (87)
Dominate pain Leg 34 (67) 32 (60) 0.69

Back 9 (18) 13 (25)
Equal 8 (16) 8 (15)

ZCQF 0.58±0.11 0.58±0.14 0.71
ZCQS 0.60±0.11 0.59±0.10 0.68
ZCQSF 1.18±0.19 1.16±0.20 0.65
ODI 0.4±0.1 0.4±0.1 0.89
NRS-Back pain 5.2±2.7 5.7±2.6 0.29
NRS-Leg pain 7.2±2.3 6.9±1.9 0.46

Variable Level Compre Self Direct p-value
Age (yrs) 69.4±7.7 71.7±9.5 0.17
Sex Female 33 (65)              26 (49) 0.11

Baseline Characteristics

136

Primary Outcome (SPWT)

Group 1 = comprehensive, Group 2 = self-directed

*
* * *

* p<0.05

137

Primary Outcome  

*

* p<0.05

138
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Secondary Analysis 

* p<0.05

139

Secondary Outcomes 

Group 1 = comprehensive, Group 2 = self-directed

*

* p<0.05

140

Secondary Outcomes 

Group 1 = comprehensive, Group 2 = self-directed

141

Secondary Outcomes 

Group 1 = comprehensive, Group 2 = self-directed

*

* p<0.05

142

Secondary Outcomes 

Group 1 = comprehensive, Group 2 = self-directed

* *

* p<0.05

143

Secondary Outcomes 

* p<0.05

144
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- Comprehensive Boot Camp (manual therapy)
- Superior improvement long term

- walking ability, symptoms and function

Summary RCT

145 146

Schneider et al, JAMA Networks 2019

147 148

149

Retrospective Study Findings

**All differences in outcomes 
were both clinically and 
statistically significant at 3.5 years 
except NPS LBP

Chow et al, JMPT in press

150
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BOOT CAMP PROGRAM FOR  
LUMBAR SPINAL STENOSIS©

What is Lumbar 
Spinal Stenosis? Two randomized controlled trials and a long–term study 

were recently published demonstrating the effectiveness 
of Spinemobility’s Boot Camp Program for Lumbar Spinal 
Stenosis.
In one clinical trial, 
85% of patients 
who were moderately 
disabled showed 
significant improvement 
in walking distance 
after the 6-week Boot 
Camp Program. 
This improvement was 
maintained 12 months 
later.1 

In a long-term study 
of the Boot Camp 
Program, significant 
improvements in 
walking ability, leg 
pain and overall 
function were 
sustained over time, 
even after 3.5 years. ³

In a second clinical trial, 
the Boot Camp 
Program showed 
significantly superior 
improvements in 
walking distance and 
overall symptoms and 
functional status 
compared to usual 
medical care and 
community based 
exercises. 2

The Studies

Lumbar spinal stenosis is a leading 
cause of pain, disability and loss of 
independence in older adults. It is 
usually caused by age-related 
arthritic narrowing of the spinal 
canals where nerves exit the spine 
travelling to the lower back and 
legs. This narrowing can cause 
compression of the spinal nerves 
leading to low back and leg pain, 
numbness, weakness, and 
reduced ability to stand and walk. 

Until recently, effective non-surgical 
treatments for lumbar spinal 
stenosis had not been established. 
New studies from the University of 
Toronto and the University of 
Pittsburgh have demonstrated 
compelling evidence of a novel 
non-surgical approach to improve 
walking and quality of life in 
patients with lumbar spinal 
stenosis. 

The University of Toronto Lumbar Spinal Stenosis Study,1 funded by The Arthritis 
Society, was published in December 2018 and demonstrated large and clinically 
important improvements in walking ability, functional status and pain at 8 weeks, 
6 months and 12 months after participation in the Boot Camp Program for 
Lumbar Spinal Stenosis.

% of patients with 
improved walking 

distance of at least 30%1

% of patients with 
improved walking 

distance of at least 30%2

85%

61%

81%

59%

8 weeks 12 months

Boot Camp Control

ODI Walk Score 3

  (Zero is no walking limitations 
and 5 is totally disabled) 

3.86

2.43
1.91

baseline 6 weeks 3.5 years

 

48%

45%

62%

Medical 
care

Group
exercise

Boot 
Camp

 1. Ammendolia et al. Comprehensive Nonsurgical Treatment Versus Self-directed Care to Improve Walking Ability in Lumbar Spinal Stenosis: A    
    Randomized Trial. Arch Phys Med Rehabil. 2018 December.
2. Schneider et al. Comparative Clinical Effectiveness of Nonsurgical Treatment Methods in Patients with Lumbar Spinal Stenosis: A Randomized Clinical  
     Trial. JAMA Netw Open. 2019 January.
3. Chow et al. Clinical Outcomes in Neurogenic Claudication Using a Multimodal Program for Lumbar Spinal Stenosis: A Study of 49 Patients with 
     Prospective Long-term Follow-up. JManipulative Physiol Ther. 2019 March-April.

 

 

Nerve 
roots

Spinal 
canal

Bone 
spurs

151

Post Boot Camp
Program !

152

Rewarding
High Satisfaction

Motivated & Determined          
Tremendous

potential for improved
functional status

Despite all these challenges managing chronic pain in the elderly is highly rewarding
Highly motivated and determined who have tremendous potential for improved and sustained functional outcomes  
153

Rewarding
High Satisfaction

Motivated &   
Determined          

154
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159

Fauja Singh is the world’s oldest marathon runner 
•Finished Toronto marathon on 10/16/11 
(26 miles, 8 hours: 25 minutes) 
•Age 100 years 

160

“No Drugs, More Sex & Rock ‘n Roll”

161

Boot Camp for Lumbar Spinal Stenosis

Practical
implementation

162
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Boot Camp for Lumbar Spinal Stenosis

Confirm Eligibility

History
Physical Examination

Imaging
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Boot Camp for Lumbar Spinal Stenosis
Patient Report of Findings
• Consent form, Goals and objectives of program
• Mitigation patient negative expectations 

(pain vs. function)
• Validate concerns & show empathy & 

Compassion
• Explain schedule and workbook
• Explain pedometer-self monitoring
• Compliance 

164

Boot Camp for Lumbar Spinal Stenosis

Subsequent Visits (15 minutes sessions)
- 2 x weeks for 6 weeks

a) greet patient- “how were the new exercises?”
b) manual therapy, review previous exercise &
give new exercises as to prescribed schedule
c) positive feedback /compassion/hurt vs. harm/
problem solving/goal setting/imagery exercises
e) update workbook, record in patient chart
g) record step counts/pain and functional scores 
once per week
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Boot Camp for Lumbar Spinal Stenosis

At End of 6-Week Program
a) complete a progress assessment 
b) manual therapy, review previous exercise, 
positive feedback, goal setting, imagery exercises
c) update workbook 
d) exercise now 1 per day  …for life
e) schedule a 1 month follow-up then every 3 
months….unless has flare-up
f) patient continues to record weekly step 

counts/pain and functional scores
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OTHER BOOT CAMP PROGRAMS

167

Boot Camp Programs

1. Ankylosing Spondylitis        7. Persistent Shoulder Pain 
2. Fibromyalgia                         8. Lumbar Spinal Stenosis
3. Knee OA      9. Sciatica
4. Hip OA                                  10. Pregnancy &  LBP 
5. Persistent Neck Pain          11. Falls Prevention
6. Persistent LBP

Work in progress Neck Pain Exam, LBP Exam, 
Cervical radiculopathy/myelopathy

Current Programs
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Ammendolia 2020
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Treatment Demonstration Lumbar Spinal Stenosis
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Questions & Discussion 
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Contact info:
cammendolia@mtsinai.on.ca

Carlo Ammendolia

Funded by the Canadian Chiropractic Research Foundation 
The Arthritis Society & Arthritis Research Foundation (MSH)
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