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Lumbar Spinal Stenosis (LSS)
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Neurogenic Claudication
and Lumbar Spinal
Stenosis

Definitions

Patho-anatomical classification
1. Congenital
2. Spondylolisthesis
3. latrogenic
4. Other diseases/metabolic

5. Acquired- degenerative
joint/ disc disease

Central canal
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* Chung et al Skeletal Radiol 2000

15

Ahn et al Neurol Med Chir 2009

17

Chung et al Skeletal Radiol 2000
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Position and Epidural Pressure in LSS

7

1

T

0= T T T T
supine  prone prone  sitting  standing  standing  standing
(ext.} (upright)  (ext)  (flex.)

Takahashi et al, Spine 1995

5/1/22

Veins of Cord and Vertobral Column

21

Pathophysiology of Lumbar Spinal Stenosis

A Duramater.____

Arachnoid membrane
(Difusin barrier)

Subarachnoid space
(Cerebrospinal fid)

Blood vessel
(Bload-nerve barrier)

B- Lumbar Spinal Stenosis

A-Normal State

With permission Kobayashi S 2014

23

20

Neurogenic Claudication - Pathobiology

Posterior external plezus
Anterior external plexus

Internal vertebral venous plexuses

22

Spinal

Congestion
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% of population over age 65

Canada's Aging Population

SixLy,
Sexy, and
Successiul

A Guide for Aging
Male Baby Boomers

h\

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

* General population
prevalence 11-39%

* 9% of the Japanese

Burden and

Prevalence

symptomatic LSS
* 25% of Canadian

Kalichman 2009, Jensen 2020, Yoshita 2012,

population suffers from

population > 65 by 2030

2001-2010  2010-2020

Grouth rate of 1S, popdation by dacade
- Growth rete of over 65 year clds by decads

2020-2030

* Functional limitations >
CHF, COPD or SLE

* Walking limitations > OA
hip or OA knee

* Only 4% meet the daily
requirement for physical
activity

Burden and
Prevalence

* 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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mendolia et al JCCA 2017
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Burden

High risk for falls

The Journal of the Canadian Chiropractic
Association

The Canadian Chitopraci Associason

Language: English | French

The physical and psychological impact of neurogenic
claudication: the patients’ perspectives

Carlo Ammendolia, DC, PhD, Michael Schneider, DC, PhD, [...], and Y
Raja Rampersaud, MD

Adtional article information
Abstract

Background:

‘The patient perspective regarding the impact of neurogenic claudication
(NC) has not been well studicd. The objectives of this study were to
determine what is most bothersome among patients with NC and how it
impacs their lives and expectations with surgical and non-surgical

treatment.

e =
an Chiropr Assoc. 2017 Mar, 61(1); 18-31. Q ha

Methods:

d telephone interviews ducted, audio recorded
and transcribed verbatim, A thematic analysis categorized key findings

based on relative importance and impact on participants.

Results:

Twenty-eight individuals participated in this study. Partcipans were
most bothered by the pain of NC, which dramatically impacted their
lives. Inability t0 walk was the dominant functional limitation and this
impacted the abiliy to engage in recreational and social activities. The
most surprising finding was how frequently participanis reported
significant emotional effects of NC.

Conclusions:

From a patients’ perspecive NC has a significant multidimensional
effects with pain,limited walking ability and emtional ffects being

mostimpactful to their ives,

Keywords: chiropractic, spinal stenosis, neurogenic claudication, outcome

measurement, qualitative research

32

Rising Prevalence

34

Burden

Comorbidities
Diabetes, CHF,
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updates

& openaccess

Citation: Gomes T, Juurink DI, AntoriouT,

Mamdari MM, Paterson JM, van den Brink W

(2017) Gabapentin, opioids,and the isk of opcid-
nested case-

RESEARCH ARTICLE

Gabapentin, opioids, and the risk of opioid-
related death: A population-based nested
case-control study

Tara Gomes™*>**, David N. Juurlink*>%, Tony Antoniou'>7, Muhammad
M. Mamdani'23452,J Michael Paterson®*?, Wim van den Brink'®

11 st Toronto, Ontario, Canada, 2 Institute for Ciinical
Evaluative Sciences, Toronto, Ontario, Canada, 3 Institute of Health Policy, Management and Evaluation.
Universty of Toronto, Toronto, Ontario, Canada, 4 Leskie Dan Faculty of Pharmacy, University of Toronto,
Toronto, Ontario, Canada, 5 Sunnybrook Research Institute, Toronto, Ontario, Canada, 6 Department of
Medicine, University of Toronto, Toronto, Ontario, Canada, 7 Department of Family and Communty
Medicine, University of Toronto, Toronto, Ontario, Canada, 8 Department of Medicine, St. Michael's Hospital,
Toronto, Ontario, Canada, 9 Department of Family Medicine, McMaster Universty, Hamilton, Ontario,
Canada, 10 Psychiatry, . y Amsterdam, The
Nethertands

* GomesT@smh.ca

Abstract

Background

cortrolstuy. PLoS Med 14(10): 100239,
hitps:/doiorg/10.1371 fournalpmed. 1002396

ption opioid use is highly associated with risk of opioid-related death, with 1 of every
id users dying within 2.5 years of their first opioid prescrip-

37
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Diagnosis

38

Diagnosis

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

41

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

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

40

normal

vertebrae

cancer

vertebrae

MRI Spine
.-spinal fluid

spinal cord

bone mets
back pain

42
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Vertebral
Compression
Fracture (VCF)

. 4%

e T12-11+

Saddle Anaesthesia

and gonitals?

S*
I

Incontinence

ic Claudication dd
umbar Sginal Stenc
et

Cauda Equina Syndrome Warning Signs
Rare: 1in 33,000 -
100,000

0.04% of all back
pain presentations

Spinal
Infection

<0.01 % of
all LBP

Neurogenic Claudicatiof:

3 R
Muscle M;a%s n

i Y)
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BALANCE WALK

?.‘S ¥ Raise your arms out to your sides
) near shoulder height. p
¥ Select a spot or an object
across the room
(at least 10 steps
away) and focus
onit as you walk
toward it, stepping with
one foot directly in front
ofthe ote, -
¥ Repeat 8-12 times.

Varlation: As you walk, lft your
back leg and pause one second
before stepping forward.

50
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ORIGINAL ARTICLE: EPIDEMIOLOGY, CLINICAL PRACTICE AND HEALTH
“Yubi-wakka" (finger-ring) test: A practical self-screening method
for sarcopenia, and a predictor of disability and mortality among
Japanese community-dwelling older adults

Tomoki Tanaka, Kyo Takahashi, Masahiro Akishita, Tetsuo Tsuji, Katsuya lijima sz
First published: 12 September 2017 | https://doi.org/10.1111/ggi.13163 | Cited by: 2

‘B PDF 3 TOOLS < SHAR

Read the full text >

Abstract

Aim

We developed a simple self-screening method, the “Yubi-wakka (finger-ring)” test to

53

Range of Motion

d

Lumbar Lumbar +

Lumbar Lumbar
hips + spine

+ spine + hips

Lateral
bending

Flexion Extension

54



Neural
Tension - SLR

k_ Nerve root

‘Wiotor examination

Sensory loss signature zone

Neural Tension - Slump

Fig. 4

Gaenslen's Test

Gaenslen's test is performed

with the patient supine (on o
the back). The hip jointis &
maximally flexed on one side |~
and the opposite hip is

extended. This maneuver

stresses both sacroiliac joints
simultaneously.

5/1/22
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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

8% patients with no PAD have
absent Dorsalis pedis pulse

10% of patients with PAD have
normal pulses

Ar%kle(-<b6 9c)hial or toe-brachial pulse
. . ratio (<0.
Diagnosis
PAD * Doppler tests- patients with 50%
occlusion have sensitivity of 80-89%
and specificity 89-99%

* Negative shopping cart sign or
Pér%vard Ieanﬁ% b%(e g

Skin discoloration
/Infections lower
extremities-nail bed

Build up of deposits
of fat in the wall
of the artery
Imagama S et al Spine 2011, Collins et al HTA 2007

Imagama 2011, Collins 2007

61

Hip Hip OA
Osteoarthritis

. . Groin pain 7 times more likely to be hip or hip-spine than spine
Definitions ) alone

Patho-physiology Study using fluoroscopic guided injections- buttock pain (71%)
Prevalence p most common location for referred hip pathology followed by

27% adults > 45y f : combined thigh and groin (55%)
Y N 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

have radiographic
hip OA
- 9% symptomatic

spine
. Khan et al, Ann R Coll Surg Engl 2004 Botwin et al AJPMR 2002,
Pevm et al, ] Am Acad Orthop Surg 2012 Lawrence et al Arthritis Rheum 2008 Lesher et al Pain Med 2008,

ATION AND RESEARCH. ALL RIGHTS RESERVED

63 64

Hip-Spine . / Greater Trochanter
Syndrome 4 Pain Syndrome (GTPS)

Definitions
* Patho-physiology
. [ \ * Prevalence
Patho-physiology / 10-25% of population-higher in
Simple — one clear elderly

source of disability o p . ggic:nd|eadingcauseofadu|thip

Complex — no clear \ * Risk factors

source of disability \ « Older, female, ITB pain, obesity:
3 and LBP

Definitions

greater
trochanter

Williams BS, 2009, Tortolani PJ 2002,
Gordon EJ 1961, Segal NA 2007,
Devin et al, ] Am Acad Orthop Surg 2012 | Stephens MB 2008

11



Deep palpation- jump sign
Active and resisted abduction
of hip

Passive FABERE

* Trendelenberg sign- Standing
GTPS one leg

Stair climbing vs NC

Lying on affected side- night
pain

Injections (steroid/anesthetic)

Diagnosis-

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

67

Lumbar Disc Herniation

Displacement of nucleus pulposus
or annulus fibrosis beyond the
intervertebral disc space

Normal disc Herniated disc

71

Differential Diagnosis

Neuropathy
*Diabetic neuropathy

*Hypothyroidism
*Vit B12, Vit B1 and Folic acid

68

N e @
Definition ‘

Leg pain due to lumbo-
sacral nerve root
irritation/pathology

“Radicular Pain”
“Radiculopathy”

Disc Herniations
Central
Posterolateral
Foramenal

Far
lateral

72

5/1/22
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Epidemiolog R

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

75

Degenerative lumbar spinal stenosis and its
imposters: three case studies

other.

abili
highlight he diagnostic
dies

(CCA2014;58(3)312:319)

5/1/22

Causes ofNer
Irritation/Pat

Inflammatory mediat

Direct co%
Inflammatofy ¥ONSs

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

76

Neur ic Clgydjcation
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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

WL
s

Boden 1990, Tong 2006

False Negative
Imaging

y e _nE
Ahn et al Neurol Med Chir 2009

81

Imaging

Poor Correlation with
symptoms/function/QOL/prognosis

MRI imaging of
choice

In the absence of
RED FLAGS

If not progressive
and not surgical no
MRI needed

Chou et al CPG 2007, Arita et al 2022

Imaging in
LSS

umbar S;iina] Stena

et
A7 ol

5/1/22
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SPINE Volume 37, Nuber 10, pp EG09-E616
©2012, Lippincou Willams & Wikins

LITERATURE REVIEW

Nonoperative Treatment of Lumbar Spinal Stenosis
With Neurogenic Claudication

A Systematic Review

Carlo Ammendolia, DC, PhD,“+# Kent Stuber, DC, MSc,§ Linda K. de Bruin, MSc,#
Andrea D. Furlan, MD, PhD, [+ Carol A. Kennedy, BScPT, MSc,++* Yoga Raja Rampersaud, MD;
Ivan A. Steenstra, PhD,# and Victoria Pennick, RN, BSN, MHScEE

Study Design. Systematc review:
Objective. To_sysematically review the evidence for the
effectivencss of nonoperative treatment. of lumbar spinal stenosis
with neurogenic claudication.
Summary of Background Data. Neurogenic claudication
can significantly impact functional ability, quality of lfe, and
independence in the elderly.

tethods. We scarched CENTRAL, MEDLINE, EMBASE, CINAHL,
and ICL databases up to January 2011 for randomized controlled
twals published in English, in which at least 1 arm provided
data on nonoperative treatments. Risk of bias in each study was
independently assessed by 2 reviewers using 12 crieria. Quality
of the evidence was evaluated using Grades of Recommendations,
Assessment, Development, and Evaluation (GRADE)

Bur Spine J (2014) 23:1282-1301
'DOI 10.1007/500586.014-3262.6

o methyicobalamin, improve walking distance. There is very low-
qualiy evidence from a single tral that epidural steroid injections

qualiy evidence from a singl trial
beneft for g pain and functon compared with no reatment There
islow- and very low-qualiy evidence from 6 rials that mulimodal
nooperatve weatment is less efiective than indiect or direct
surgical decompression with orwitholr fusion.
Conclusion. Mocerate-nd high-GRADE evidence for nonopera-
v treatment is lacking and thus prohibiing recommendations to
guide cliical practice. Give the expected exponenta risc in t
prevalence of lumbar spinal stenoss with neurogenic claudicaton,
large highquality tials are urgenty nceced.

curogenic. claudicaton, lumbar spinal senosis,

REVIEW ARTICLE

What interventions improve walking ability in neurogenic
claudication with lumbar spinal stenosis? A systematic review

Nonoperative treatment for lumbar s

neurogenic claudication (Review)

al stenosis with

Ammendolia C, Stuber KJ, Rok E, Rampersaud R, Kennedy CA, Pennick V; Steenstra IA, de

Bruin LK, Furlan AD

THE COCHRANE
COLLABORATION®

BM) Open Non-operative treatment for lumbar
spinal stenosis with neurogenic

claudication: an updated

5/1/22

Carlo Ammendolia - Kent Stuber - Christy Tomkins-Lane -
Michacl Schneider - Y. Raja Rampersaud - Andrea D. Furlan -
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systematic review

% Corey Hofkirchner,® Joshua Plener
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Aleisha Adeboyejo,® Joseph Omelas'!
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© Springer-Verlag Berlin Heidelberg 2014 ’

Abstract Results We accepted 18 studies with 1,220 participants.

Purpose To investigate what interventions can improve
walking ability in neurogenic claudication with lumbar
spinal stenosis.

Methods We scarched CENTRAL, Medline, EMBASE,
CINAHL and ICL databases up to June 2012. Only ran
domized controlled trials published in English and mea-
suring walking ability were included. Data extraction, risk

of bias assessment, and quality of the evidence cvaluation
were performed using methods of the Cochrane Back
Review Group.

There is very low quality evidence that calcitonin is no
better than placebo or paracetamol regardless of mode of
administration. There is low quality evidence that prosta-
glandins, and very low quality evidence that gabapentin or
‘methylcobalamin, improves walking distance. There is low
and very low quality evidence that physical therapy was no
better in improving walking ability compared to no treat-
ment, oral diclofenac plus home exercises, or combined
manual therapy and exercise. There is very low quality
evidence that epidural injections improve walking distance:

To cite: Ammendolia C,
Hofirchner C, Plener J,
etal. Non-operative
treatment for lumbar spinal
stenosis ith neurogenic

ABSTRACT

Objectives Neurogenic claudication due to lumbar spinal
stenosis (LSS) is a growing health problem in older adults.
We updated our previous Cochrane review (2013) to
daudcaton: an updeted determine the effectiveness of non-operative treatment of
systemaic review. B Open LSS With neurogenic claudication.

202212057724, 4010136/ Design A systematic review.

Strengths and limitations of this study

» This systematic review included a wide range of
non-operative interventions commonly used in clin-
ical practice.

> This review used consistent inclusion and exclusion

BNUEC 6| UO 122250~ 1202-UBdoWA/IE L L'0L Se pausiand 1say :usdO rNg

criteria for neurogenic claudication, which included >

Treatment- Neurogenic Claudication

Intervention

ax

low/very low
quality
evidence (?)

+
=~

moderate quality
evidence

Ammendolia et al BMJ Open 2022

89

88

Table I. Recent Reviews of the Evidence on Anticonvulsants for Back and Radicular Pain

Findings

Enke O et al.. Anticonvulsants for low back pa
systematic review and meta-a
190(26):E786-93

risons showed no benefit on pain or disability.” the review
noted. Gabapentinoids werg
The overall conclusion?

pain or lumbar radicular pain.”

ociated with increased adverse events.

entinoids are ineffective for low back

noids in chronic low back pain: A systematic
review and meta-analysis of randomized controlled
trials. PLOS Medicine, 2017; 14(8):¢1002369;
hitp://journals.plos.org/plosmedicine;
article?id=10.1371/journal. pmed. 1002369

Shanthanna H et al., Benefits and safety of gabapenti- | Only eight RCTs met their inclusion criteria.

“In 3 studies comparin

0 the reviewers.

and visual disturb:

“Despite their widespread use, our systematic review with meta-analysis
found that there are very few randomized controlled trials that have

dence does not support the use of ga
chronic low back pain, and calls for larg:
definitively inform this issue.

bapentin to placebo, gabapentin showed no
ent of pain; and in the 3 studies comparing pre-
esics, pregabalin actually fared worse in pain

ommon, especially dizziness, fatigue, confusion.

high quality trials to more

Acet al. Noninvasive treatments for acute,
d chronic low back pain: A clinical
uideline from the American College of
. Annals of Internal Medicine, 2017;

166(7):514-30; hitp://annals.org/aim/article

2603228 /noninvasivetreatments-acute-subacute

subacute,

No evidence to support the use of anticonvulsants in acute, subacute, or
chronic back pain.
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Treatment- Neurogenic Claudication

low/very low moderate quality
quality evidence evidence

-(1)
+(2)

Ammendolia et al BMJ Open 2022
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Lumbar spinal stenosis

2 ;nmmiu.m.wwmnm Rikke Kriiger Jensen, '-? Biswadjiet S Harhangi, * Frank Huygen, * Bart Koes'->

s studies, 6108 participants).’ The pooled prevalence

DepartrentoiNeosurgey, - What you need to know of clinical symptoms of LSS in primary care patients
5 25% (95% CI 19 to 329) (four studies, 171157
patients). Prevalence varies between studies because
of differences in population characteristics and
diagnostic criteria used.

Nethertns * Suspectlumbar spinal stenosis in people over sowho

describe leg pain or paraesthesia on walking or
prolonged standing, and who are walking reduced
distances as a result

4 Departmentof Anaesthesilgy,Pan
Medicne, Erasmus Medica Cenle.
Rotterdan, Nethernds

Beouinesicl el Imaging is not required during initial assessmentas  Prevalence increases with age. The mean age in the
Eormn el GO, Rt the correlation between imaging findings and general population and primary care patient
Netrernds symptoms is poor A .

and 6gyears,
Conservative treatment, which includes supervised  19-93)." Patients with congenital LSS are often
exercise and manual therapy, is advised as firstline  younger.

treatment; about 30-50% of patients with mild to

moderate symptoms experience spontaneous
improvement in pain and ability to walk greater
distances

Coresporderce o K ersen
idekuger@iiovcen s ok
Cie s as: BH20213731581
Tt dxco s How do patlems present’
distance
because of pain in ok andjoregs (neurogenic
walkin

after careful consideration, taking into account the
important side effects, especially in older people,
and the absence of good evidence for efficacy

o prolonged standing and relieved by Iorward
bending (shopping cart sign) or sitting.® Pain is
paraesthesia, or weakness in the buttocks, thighs, or
lower legs. Low back pain may be present.” The
severity can range from mild discomfort when
‘walking to being unable to walk. Impaired balance
and forward flexion when walking may increase the
sk of falling.

Refer patients with severe symptoms, neurological
deficts, or no improvement after 3-6 months of
conservative treatment to a spine specialist for
imaging and further intervention or surgery

Lumbar spinal stenosis (LSS) affects about 11% of the
population,’ and primarily affects older adults.’ Pain
in legs and difficulty walking can limit function and __Lateral recess or foraminal stenosis can cause

93

Friedly JL et al New Engl J Med
2014

* RCT N=400 EDI

* Glucocorticoids plus lidocaine vs.
lidocaine alone
No difference

Epidural
. . Chou R et al Ann Intern Med 2015
Injections - st

(EDI

(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

PUBLISHED BY The Journal of Pain, Vol 00, No 00 0, 2021: pp 1-25
- Available online at wiw jpain.org and www.sciencedirect.com

USASP

US ASSOCIATION FOR THE STUDY OF PAIN
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Focus Article

Non-Surgical Interventions for Lumbar Spinal Stenosis
Leading To Neurogenic Claudication: A Clinical Practice
Guideline

André Bussieres, * ' Carolina Cancelliere,’ Carlo Ammendolia,® Christine M. Comer
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Demonstration Video Epidural Injections

Epidural Injections

Courtesy of Dr. Bill Morgan and Parker University
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S Surgery for
ureery Lumbar Spinal
Stenosis p
Direct decompression
Neu rOgeniC Interspinous spacer for stenosis
Claudication Indirect decompression s

Conflicting RCT evidence

98

Spine Surgery (8

99 100

Boot Camp Programs

Current Programs

P
17 oo
v l ' 1. Ankylosing Spondylitis 7. Persistent Shoulder Pain
A 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

101 102
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The Boot Camp Programs

Standardized

Evidence-Based

103 104

Comprehensive/Biopsychosocial

105 106

-
knowledge
B

self-confidence
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knowledge knowledge

skills \ ! i skills

self-confidence ,, . € self-confidence

(
knowledge

ive Health
skills “ ability to adapt and to self-
in the face of social, physi
emotional challenges”

Huber et al B

self-confidence

<-Contextual Factors
[~ <*Living well with chronic pain-

ﬁwive expectations

111 112

PAIN

Open-label placebo treatment in chronic low back
pain: a randomized controlled trial

Cléudia Carvalno™*, tano®, Lidia Cunha®, °, Ted J. Kaptchuk®, Ining Kirsch®
Abstract
0-to nd usual
‘total pain score.
, paticipants on adits eportng
andonthe0- o X
1.0-2.0)in the OLP group: ¥ . -
pared to TAU (P < 0.001), with Improvement in disability
Scores was 2.9(1.7-4.0) n the OLP group and 0.0 (~1.1t0 1.2)in the TAU group. Afte being swiched to OLP, the TAU group
a posiive context may be helpu i choric low back pan

113 114
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Boot Camp Program Lumbar spinemobility
Spinal Stenosis
P BOOT CAMP PROGRAM
* Self management FOR LUMBAR SPINAL STENOSIS

* Self monitoring

* Flexion exercises

* Strength training

* Manual therapy

* Body re-positioning
* 2x w- bweeks

Coaching on Targeted Specificexercises  Body repositioning
behavioural change ~ manual therapy &strength training & self monitoring

Specificstrategies for Condition-specific Targeted home Postural techniques

Cognitive Behavoural Approach Wl S e Rl
EmphaSiS on Standing/walking/funCtiOhal abilities for sustainable benefit and neural mobility and flexibiity abilities

115 116

SULOPQE SNNY

Burden

Associated with
s g - ~ hopelessness,
toament - depression,
anxiety and
isolation

117 118

Listen and validate concerns “yes | understand you
are concerned”. Show empathy and compassion.
Build rapport and trust

Provide positive expectations. Use positive

language.

g N . . . . Negative Expectations Use research findings/ data to support positive
COgnlthe Behavioural and Motivational InterVIeWIng “I will not get better” expectations. E.g. “With the lumbar stenosis Boot
Approaches to Manage Psychosocia| Barriers “This treatment will Camp program there is an 85% success rate”.

(Ye"OW Fla S) not help me”. “Not about eliminating pain” it is about
g “I will get worse” “maximizing function” and “managing pain”. “But
on average pain decreases significantly with
Carlo Ammendolia DC PhD FIEEF:

Provide positive reinforcement, encouragement
and positive messaging and feedback. Identify
positive changes each visit.

119 120
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Behaviour

more pain”
“I am afraid to do
things”

Pain/fear Avoidance

“Activity will cause

“Activity hurts me”

Listen and validate concerns “yes | 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 a
“Many are worse before they are better with program, this is

y/walking”.

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.

Low/depressed
mood/isolation
“I cannot cope”

“I feel hopeless”
“I want to stay
home”

121

Listen and validate concerns “yes | 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

Cognitive Behavioural Approach Reducing Psychosocial Barriers

122

“This treatment will not help me”
“1will get worse”

Provide positive expectations
Use research findings/ data-

85%significantly improve function end of program

Not about eliminating pain about maximizing function. But on
average pain decreases significant)

Provide positive reinforcement, encouragement and positive

Factors dat building self- | ROF | W1 | W2 | W3 | W4 | W5 | W6
confidence,

Negative Expectations Validate Concerns “yes | understand you are concered”. Show x [ x [ x [ x[x[x]x

“Iwill not get better” empathy and compassion

“I.am afraid to o things”
“Activity hurts me”

Explain harm vs. hurt pain.
Ok to feel some pain with actvity/walking
60% are worse before better with program. Activity is key to long

term benefit

Show how to problem solve-tips on sef-management (e.g. use
pelvictilt). Demonstrate pacing/ use heatice
Complete goal setting exercise SMART gaals. Use imagery exercises

to reduce pain and fear

feedback. Identify pe h visit
Pain/fear Avoidance Behaviour | Validate Concerns “yes | understand you are concerned”. Show! x [ x [ x [ x [ x[x[x
“Activity will cause more pain” | empathy and compassion

Pain does not mean damage

Low/depressed mood/isolation
“I cannot cope”

“Ifeel hopeless”

“I want to stay home”

Validate Concerns “yes | understand” X | x| x| x| x| x]|x

Show empathy and compassion
Provide positive reinforcement/expectations and build self-
confidence. Identify positive changes each visit.

Encourage
have a plan

Use imagery exercises to reduce pain and fear and improve mood

lization and use goal

Personal Goal Setting (Functional Activity Goals)

Functional Goals: Action Plan

Record Progress and Problem Solve Barriers

Week 2 Week 3 Week 4 Week 5 Week 6

1.What
‘When
‘Where
How much
How often

2. What
‘When
Where
How mucl
How often

3. What
‘When
‘Where
How much
How often

4. What
‘When
‘Where
How much
How often

5. What
‘When
Where
How much
How often

123

Mental Imagery Inventory and Recall

List Positive Memories

Suggest how to incorporate into daily routine

125

124

126

5/1/22
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The Evidence

Boot Camp Program

LUMBAR

STENOSIS

Dr. Carlo Ammendolia

127

‘ Archives of Physical Medicine and Rehabilitation 2018;99:2408-19

ORIGINAL RESEARCH

Journal homepage: ww.archives-prr.org

ACRM Archives of Physical Medicine and Rehabilitation i

Comprehensive Nonsurgical Treatment Versus Self-  [# crecciorupomes
directed Care to Improve Walking Ability in Lumbar
Spinal Stenosis: A Randomized Trial

Carlo Ammendolia, DC, PhD,*" Pierre C6té, DC, PhD,*“ Danielle Southerst, DC,°
Michael Schneider, DC, PhD," Brian Budgell, DC, PhD,° Claire Bombardier, MD,""
Gillian Hawker, MD,™' Y. Raja Rampersaud, MD!

From the “Institute of Health Policy, Management and Evaluation, University of Toronto, Toronto, Ontario, Canada; *Rebecca MacDonald
Centre for Arthritis & Autoimmune Disease, Mount Sinai Hospital, Toronto, Ontario, Canada; “Dalla Lana School of Public Health, University of
Toronto, Toronto, Ontario, Canada; “Faculty of Health Sciences, University of Ontario Institute of Technology and UOIT-CMCC Centre for
Disability Prevention and Rehabilitation, Toronto, Ontario, Canada; “Occupational and Industrial Orthopaedic Centre, Department of
Orthopaedic Surgery, NYU Langone Health, New York, NY;/Department of Physical Therapy, University of Pittsburgh, Pittsburgh, PA; “Canadian
Memorial Chiropractic College, Toronto, Ontario, Canada; "Department of Medicine, Division of Rheumatology, University of Toronto, Toronto,
Ontario, Canada; ‘Department of Medicine, University of Toronto, Toronto, Ontario, Canada; andDepartment of Orthopedics, Toronto Westem
Hospital, University Health Network, Toronto, Ontario, Canada.

Abstract
Objectives: To compare the effeciiveness of a comprehensive nonsurgical iraining program fo a self-directed approach in improving walking
abiliy in lumbar spinal stenosis (LSS).

129

Population
Inclusion Criteria

* 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

131

University of Toronto
Lumbar Spinal Stenosis

Going the Distance:
Evaluating a Non-Operative

Approach to Improve Walking Ability
in Lumbar Spinal Stenosis

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

Funded by The Arthritis Society and CCRF

. . Mount Sinai
- -~ Hospita

Study: Primary Purpose

Assess effectiveness of the Boot Camp
Program to improve walking ability

Study Design:
Randomized Controlled Study

130

Intervention & Control

Comprehensive (Boot Camp Program)
Vs.
Self Directed Program (Control)

132

5/1/22
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Comprehensive

Boot Camp

* 2x w- bweeks

* Manual therapy

* Home flexion exercises

* Home Strength training

* Self management

* Self monitoring

* Body re-positioning

* Emphasis standing &
walking abilities

* Cognitive behavourial

Approach

133

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

Primary Outcome (SPWT)

Mean SPWT distance with 85% confidence interval
1200
1000
E
s 800
E 600
&
&
400
200
Baseline 8 weeks 3months 6 months 12 months
Visit
* p<0.05
Group 1 = comprehensive, Group 2 = self-directed

Self-Directed

(Control Group)

* One educational session
* Home flexion exercises
* Home Strength training
* Self management

* Self monitoring

* Body re-positioning

* Emphasis standing &
walking abilities

69.4+£7.7 71.7+95

Female 33 (65) 26 (49) 0.11
[ Distance sPwT_|metres 2836 [3721 | o030 |
Duration-leg 3 to 12 months 10 (20) 7(13) 0.38
>12 months 41 (80) 46 (87)
Leg 34(67)  32(60) 0.69
Back 9(18) 13 (25)
Equal 8(16) 8(15)

0.58+0.11 0.58+0.14 0.71
0.60£0.11 0.59+0.10 0.68
1.18+0.19 1.16+0.20 0.65

04+01 0.4%0.1 0.89
NRS-Back pain 52+2.7 57+26 0.29
NRS-Leg pain 7.2%23 6.9+1.9 0.46

@ @ 5
-

136

Primary Outcome

> 30% Improvement SPWT Distance (%)
m Comprehensive  m Self directed

\\ 88 *
\ 79 81
\
\ 67
\ 4 59
|
|
//“
/
B 3m 6m 12m p<0.05

138
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Secondary Analysis

> 50% Improvement in SPWT Distance (%)

__ mComprehensive m Self-Directed
*
Ve 0\ .
/ 74 74

/ \ &

56
“ 53 50
|

//
8w 3m 6m 12m * p<0.05

Secondary Outcomes

Mean ZCQF with 85% confidence interval

244
224 *
& 204
Q2
1.8+
164
. T T v .
Baseline 8 weeks 3 months 6 months 12 months
Visit
Group i———2 * p<0.05

139

Secondary Outcomes

Mean NRS leg with 95% confidence interval

NRS leg

Baseline 8 weeks 3 months & months. 12 months
Visit

Group i———2

Group 1 = comprehensive, Group 2 = self-directed

141

Secondary Outcomes

Mean SF36-BP with 95% confidence interval

SF36-BP
o
s
L

Baseline 8 weeks 3 months 6 months 12 months
Visit

T=——3 * p<0.05

Group

Group 1 = comprehensive, Group 2 = self-directed

143

Group 1 = comprehensive, Group 2 = self-directed

140

Secondary Outcomes

Mean SF36-PF with 95% confidence interval

60 o
& 504
@
B
id
&
40 o
30 H
Baseline 8 weeks 3 months 6 months 12 months
Visit
Group T———> * p<0.05

Group 1 = comprehensive, Group 2 = selt-directed

142

Secondary Outcomes

> 30 Minutes SPWT (%)
m Comprehensive m Self Directed
26+

8w 3m 6m 12m * p<0.05

144
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vk |Open. &)

1
Comparative Clinical Effectiveness of Nonsurgical Treatment
Methods in Patients With Lumbar Spinal Stenosis

A Randomized Clinical Trial

SalyC Morton, PO CarSmith,MS, Charity G, Pattrson, PO, MSPH,Sara & Piva PHD, 91

- Comprehensive Boot Camp (manual therapy) s e

- Superior improvement long term bt WTITT et

US adults.

- walking ability, symptoms and function - e

test (meters walked for O 0 30 minutes). et th end of s i

RESULTS A total of 259 participants (mean (S0] age. 724 (78] years: 137 women (52.9%)) were

3610 1.-41t0

145 146

Figure 2. Responder Anal line)’

pandTime ACCRAC AwaArRD WINNING PAPER

E Responders at 2 mo E Respondersat 6 mo
10 100

CLiNicAL OuTcoMEs FOR NEUROGENIC
CrAupIcATION UsING A MuLTIMODAL
PROGRAM FOR LUMBAR SPINAL STENOSIS:
A RETROSPECTIVE STUDY

W vedci e
[l [ Groperercise

[ Manua therapyindividalzed evercise

Carlo Ammendolia, DC, PhD,*" < and Ngai Chow, BSc, DC¢

‘Objective: The purpose of his preliminary study was to assess the effectivencss of a 6-week, nonsurgical,

‘multimodal program that addresses the multifaceted aspects of neurogenic claudication.

Methods: In this retrospective study, 2 researchers independently extracted data from the medical records fom

20 January 2010 to April 2013 of e the 6-week Boot The
program consisted of manual therapy twice per week (eg, soft tssue and neural mobilization, chiropractic spinal

‘manipulation, lumbar flexion-distraction, and muscle siretching), structured home-based exerciscs, and insiruction of

self-management strategies. A paired { test was used o compare differences in outcomes from baseline (o 6-week

No. of Responders, %
No. of Responders, %

. follow-up. Outcomes incuded selfreported pain, disabily, walking ablity, and trstment satsfctin.
Results: A total of 49 patents were enrolled, with & mear age of 70 years. The mean diference in the Oswestry
Ss5Toal SPUT Tota istance Senselear Ss5Totl SPUT Total Distace Senseear Disabilty Index was 15.2 (95% confidence interval [CI), 11.39-18.92), and that for the functional and symptoms
o G scales ofthe Swiss Spinal Stenosis Questionnaire was 041 (95% CL, 0.26-0.56) and 0.74 (95% CL, 05509,

respectively. Numeric pain scores for both leg and back showed statistically significant improvemeats. lmprovemeats
in all outcomes were clinically important.
ions: This

e for improved
‘participating in 2 6-week nonsurgical multimodal Boot Camp Program. (J Manipultive Physiol Ther 2015:xx:1-7)
Key Indexing Terms: Spinal Stenosis; Lumbar Vertebrae; Osteoarthrits; Spine; Rehabilitation; Chiropractic;

Schneider et al, JAMA Networks 2019 Claudication; Marual Therapy

147 148

Clinical Outcomes in Neurogenic 1] . 0 F
Claudication Using a Multimgodal Program Retrospective StUdy Flndlngs
for Lumbar Spinal Stenosis: A Study of 49
Patients With Prospective Long-term :
Follow-up i

3 M Baseline
25
Ngai W. Chow, DC,** Danielle Southerst, DC,% Jessica J. Wong, DC, MPH,® - ¥ 6- weeks
Deborah Kopansky-Giles, DC, M, and Carlo Ammendolia, DC, PhD™ s W3.5 years
o

LSS Boot Camp Long-Term Outcomes

ODIWalk  SSSPain  SSSFunction  NPSLBP NPS Leg
ABSTRACT
S |
**All differences in outcomes
lL'}:h]ecnve: The pur p;)\:‘ {;l this study \I‘.u u; M;\ ]nng-lcl:n m:lhcnm:‘\ ofa n-Tezk mulluzudzi er(u"mm (1mmuzl were both clinically and Oswestry Disability Index
apy. exercises, and self-management strategies) in patients w genic claudica senera vy i
erapy, exercises, and sel-management strategies) in patients with neurogenic claudication due 10 degenerative S T B S s "
lumbar spinal stenosis. >
Methods: This study evaluated 49 patients with neurogenic claudication who completed a 6-week multimodal except NPS LBP = ~ "
program between 2010 and 2013. Outcomes included Oswestry Disability Index (ODD), Zurich Claudication n
Questionnaire (ZCQ). and Numeric Rating Scale. Mean differences, paired  tests, and the Wilcoxon rank-sum test 15 m 6-weeks
were used to compare outcomes at baseline, 6 weeks, and long-term follow-up. w©
o N A . . 5 m 3.5 years
Results: Twenty-three patients completed the follow-up questionnaire (47% response rate). Median follow-up was o

3.6 years (interquartile range: 3.3-4.6). The mean age was 73.5 years (standard deviation: 8.5). Between baseline and
long-term follow-up, there were statistically significant and clinically important improvements in disability (ODI: Chow et al, JMPT in press
23.7193% confidence interval (CIY 157 10 31,61 ODI walking e -1 96 [95% CI; -1.34 10 2,571 ZC0 function

149 150

Baseline  6-weeks  3.5years
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spinemobility s |
BOOT CAMP PROGRAM FOR
LUMBAR SPINAL STENOSIS® .

umbar The Studies

Post Boot Camp
Program !

151

152

Rewarding

Tremendous

High Satisfaction
~ Motivated & Determined

potential for improved
functional status

Rewarding
High Satisfaction

Motivated &
Determined

153

155

154

156
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157 158

| S e ]

I rn%k -

Fauja Singh is the world’s oldest marathon runner
eFinished Toronto marathon on 10/16/11

(26 miles, 8 hours: 25 minutes)

*Age 100 years

160

Boot Camp for Lu

162
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Boot Czﬂgp%}%r Lumbar Spin’a tenosis

Report of Findings

Confirmfﬁligibility * Copsent form, Goals and objective 'f program

\\

H |stb\ry

* Explain pedo
* Compliance

163 164

b) manual therapy, revie

)posntlvefeedback/co assion/hur vsharm/
profem solvi oals ing/imager: emses

)update workl ok record-i at|en£ a

g) record step counts[ﬁaerd unctional scores
once per week

give new exercises as tIESCHBEd sthedule

165 166

Boot Camp Programs

Current Programs

spine

1. Ankylosing Spondylitis 7. Persistent Shoulder Pain

2. Fibromyalgia 8. Lumbar Spinal Stenosis
OTHER BOOT CAMP PROGRAMS 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

167 168
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Boot Camp Program

ANKYLOSING
SPONDYLITIS

Dr. Carlo Ammendolia

KNEE
OSTEOARTHRITIS

spinemgbility

Boot Camp Program
PERSISTENT FALLS PREVENTION
NECK PAIN Dr. Carlo Ammendotia

spinemobility spinemobility
LOW BACK PAIN o0 A omes e ron racemonens

169

170

Mechar
Low

Facet

Syndrome?

Disc
Herniation?
A

spinemobilit
THE 3%z MIN L(')W BACK EXAM

& TAILORED TREATMENT FOR PRACTITIONERS
Dr. Carlo Ammendolia

Figure 1. Low Back Pain Clinical Management Pathway

Pretevence | prebecencs Preference | | Preference
s s 3 s u

oo op. =

I

Ammendolia 2020

171

spinemobility

Boot Camp Program

LUMBAR SPINAL
STENOSIS

Dr. Carlo Ammendolia s sion

173

172

174
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Treatment Demonstration Lumbar Spinal Stenosis

175

176

177
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181
Questions & Discussion
SPINAL
STENOGIS
183

182

Carlo Ammendolia

&

X Contact info:
A GRS
fé?, ; fs}'@ cammendolia@ mtsinai.on.ca

MOUNT SINAIHOSPITALS, ¢ & TORONT

Ontario [ o —
Chiropractic | P

L = Spine Program
Association £ P B

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

UNIVERSITY OF

| Centre

1

N Stip

cHRoBy
’nam‘\‘

Canad®

w Institute
il for Work &
' Health
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