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Dubai, UAE
Dear Participant,
It is our pleasure to welcome you all to the ArabSpine Course Diploma.
The course is being presented by renowned experts in the field of Spine Surgery. It is intended for
Neurosurgeons, Orthopedists, Spine Specialists and Spine related physicians wishing to acquire advanced
theoretical knowledge and improve their practical skills.
ArabSpine Course Diploma offers an up to date knowledge on diagnosis, treatment options of spine
pathologies in addition to wide exposure to different surgical techniques practiced in the laboratory on fresh
cadavers along with hands-on training on advanced technology such as spinal navigation and 3D imaging

using O-Arm.

After the completion of 4 modules each attendee will be well proficient in the evaluation, diagnosis and

management of spinal disorders.

We are certain that you will acquire the best knowledge and training in the spinal treatment through the

courses of ArabSpine Course Diploma.

Best wishes

g~ Cs by

Prof. Jeffrey Wang Prof. Ciaran Bolger
President Head of Clinical Neuroscience
North American Spine Society Royal College of Surgeons Ireland
(NASS) (RCSD
Prof. Richard Assaker Prof. Abdul Karim Msaddi
Chairman Chairman
Educational Committee ArabSpine Course Diploma

(ASCD) (ASCD)



INTRODUCTION:

The ASCD strive to establish Arab education high standards and position itself as a major driving
force in Spine Education for the Arab region to act as a reference point and resource for spine
specialists wishing to acquire up to date knowledge on the evaluation and management of spinal
disorders. It aims to provide excellence in spine education and hands-on training in spinal surgery.

The ArabSpine Course Diploma is already accredited by the North American Spine Society
(NASS), Royal College of Surgeons in Ireland (RCSI) and University of Basrah.

The ASCD will offer to the participant an opportunity to learn, interact, discuss with the experts and
practice hands-on workshops.

We believe that this initiative will further strengthen the Spine Care in the whole Arab Region and
Neighbouring Countries.

The diploma outlines includes:

ArabSpine Course Diploma

MODULES Surgical Training
Module No. 1 Hands-on
Basic Science & Degenrative Lumbar Spine Cadaveric Workshop
Module No. 2
Cervical Spine Degenerative / Spinal Navigation / Hands-on
Intra-operative Monitoring - IOM Cadaveric Workshop
Module No. 3 Hands-on
Tumor / Trauma / Infection Cadaveric Workshop
Module No. 4 Hands-on
Deformity / Complications / Malformations Cadaveric Workshop

Module 1-

(0]

Learning Objectives

Understand basic science, pathology and management updates of lumbar spine.

Perform a thorough clinical evaluation in a spinal patient

Target Participants

Neurosurgeons, Orthopedists, Spine Specialists & Spine Care Related Physicians

Prof. Richard Assaker
Chairman of Educational Committee (ASCD)
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BIOMECHANICS OF LUMBAR SPINE

IMAGING MODALITIES OF NORMAL SPINE
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SPINE BASIC MEASUREMENT SCALES
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UNDERSTANDING SPINAL INSTABILITY
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SURGICAL ANATOMY OF THE LUMBAR SPINE

Surgical Anatomy of the Lumbar Spine :
Vertebral Body

B Lumbar Vertebral
Body:
B Height is :20-30 mm
B Width vary from 35 to 40
mum at L1 1o 50-35 mm at
L5

B Superior articular facet :
MOst COMmImon

contributor to osscous
foraminal stenosis

Surgical Anatomy of the Lumbar Spine :
Lumbar Pedicle

B Lumbar Pedicle:

B Outer margin = cortical

bone

B Core — cancellous bone

B Transverse width -

anatomic landmark for
screw insertion

B Entry point — center of

transverse process and

facet joint intersection

Surgical anatomy of the Lumbar spine :
Lumbar pedicle screw insertion

®m Anatomical
landmarks for screw
insertion:
B Midiransverse process
line

B Zygapophyseal joint
line

B Mamillary process

B Accessory process

B [sthmus of pars
articularis
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Surgical Anatomy of the Lumbar Spine :
Facet Joints/Zygapophyseal Joints

= ROM : Flexion-Extension Faced ks i Aokion Poserior Spinal Sagment

= Greatest surface area at :
L5 - 51 level

* Transforaminal approach
| wem ey (wwry | e g et

to the nerve root/disc :
resection of superior and

inferior articular process

Surgical Anatomy of Lumbar Spine :
Pars Interarticularis

= Important to preserve during
laminectomy to maintain
spinal stability

= Spondylolysis : chronic
fracture of pars interarticularis

= Spondylolisthesis : anterior
slippage of vertebra resulting

from bilateral pars defects

Spondylolysis/Spondylolisthesis

ArabSpine Course Diploma Module 1

Day 1
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Degenerative Disc/Facet Joint Disease
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Surgical Anatomy of Lumbar Spine :
Ligaments

L ALL Li ritum Flaw .
— Prevents h i - . m/’. ﬁ'
yperaxtensi s

ArabSpine Course Diploma Module 1

Day 1

« PLL
Prevents hyperflexion

* Ligamentum Flavum
— Absent along the rostr I
half of ventral laminar,, = "

rous
Ligamant

Anteriar
& Lidiral
m-ﬂﬂn

surface

Surgical Anatomy of Lumbar Spine:
Spinal Canal and Foramina

B Oval on upper lumbar
spine and triangular
caudally

B Anterior part — disc

B Posterior part —
ligamentum flavum and
the facets

LASITTALTY . SAGITTAL STIR,
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Lumbar Spinal Stenosis

Intervertebral Foramen : Contents

I Sewverivirain. ol b
Epnal n. DRG -._ -

Boanad be. arfery .|

L > -

Intervertebral Foramen : Bony margin

e e

* Roof : inferior vertebral
notch of the pedicle

* Floor : Superior vertebral
naotch of the pedicle

« Anterior wall : posterior
aspect of afjacent vertebral
body

+ Posterior wall : Superior
and Inferior articular process
of corresponding facet joint

« Medial wall : Dura

+ Lateral wall : fascia
overlying the psoas muscle

B Ml i

<< Back to Content Page
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Transforaminal Approach :
Kambin’s triangle

ArabSpine Course Diploma Module 1

Minimally invasive
decompressive lumbar
laminectomy AND
Discectomy for
Foraminal Disc Disease

Pathophysiology of Spinal Stenosis

Disc degeneration
4

Loss of disc height
4

Disc bulging

:

Facet Hypertrophy
:

Ligamentum Flavum buckling

4

Stenosis

11
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Radiographic Findings

Ragiographic findings

Minimally invasive Lumbar Decompressi
Surgical Approaches

Decompression Risks

» Restenosis

* Post-op instability

* Injury to nerve roots

* Unintentional durotomy

<< Back to Content Page
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Microsurgical Ipsilateral ocompesion

Microsurgical Contralateral Decompression

ArabSpine Course Diploma Module 1

Day 1

13
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Basic Science and Pathology

14

BIOMECHANICS OF LUMBAR SPINE

Spinal Column Function

= Support.
#Link between UL & LL.
= Protects spinal cord.

= Stability vs. mobility

s Example: cervical vs. thoracic spine

5 Regions of Vertebral

Lateral {Sula) Posterkor (Back)

Cﬂlumn Spiral Colurnn Spinal Column

= Cervical Spines
= Thoracic Spines
= Lumbar Spines
= Sacrum

= Coccyx

= Balance
= Prior to birth “C-
shaped”,

= Adult
o Cervical lordosts
e Thoracic kyphosis
o Lumbar lordosis
« Sacral Kyphosis,
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Spinal Motion

=Combination of:
¢ Intervertebral joints
» Facet joints

Intervertebral Joints (Disc)

Intervertebral Disc

= 20-30% VC ht,
= Thickness varies from
« 3mm in cervical
+ Smm in thoracic
+ 9 mm in the lumbar
# Disc Ht.: Vertebra
« Highest cervical more motion
¢ Lowest thoracic less motion

ArabSpine Course Diploma Module 1

| Day 1

15
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ArabSpine Course Diploma Module 1

Disc load

Disc Structure
#Nucleus Pulposus (NP)

« Located in the center
s Slightly posterior

e Gelatinous mass

« Rich in PG

+ water binding

» Chondrotin-4 sulfate
+ Maintain capacity
(hydrophyllic)

e Decreases with age.

| Day 1

<< Back to Content Page
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Annulus Fibrosis

Muchius Pulpeius

=(Collagen arranged lamellac
= 10-12 Concentric rings

« Decreased with aging

e Number & thickness
= Enclose the nucleus
#QOriented in opposite directions Artus Piseosie
At an angle of 120 degrees
=Controls the tensile loading

e Shear

Annulus Fibrosis

=*Mostly avascular
= [ack innervation

» Outermost layers
» Sinovertebral nerve

»Thickest anteriorly.

= Sharpie’s fibers
s Connected to body
o Outer 2/3 connect to the end plate

Disc Physiology

= Compressive stresses
= Tensile stresses —
Y=

= By annulus fibrosis

o ;‘;--: ,. -.-]-.: { q
o Makes the disc stiffer 5 -
« Adds stability /9 /
» Support to spine.

= Bears weight and guides
mation.

= Avascular Structure
o Nutrition by diffusion.

17
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Disc physiology

» Compressive load decrease hydration
* Decreases its mechanical function,
« Water content
» Decreased by 80-90% with age,
* Dise volume
o Reduced 200 daily (reversible)
o Loss 15-25 mm of VC height
* Agts as a hydrostatic
= Uniform distribution of pressure

Disc Herniation

=Cervical C5-6 & C6-7
a»Lumbar L4-5 & L6-S1
#Disc herniation

« Protrusion or bulge - contained
+ Annulus intact,

o Extrusion - migration through all
layers

18
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Ligaments

= Anterior longitudinal
ligament

= Posterior longitudinal
ligament

= Ligamentum Flavum
= Intersspinous ligament
= Spuraspinous ligament

Posterior Structures

=Pedicles and lamina form the neural arch.

#Facet joints between the superior and
inferior articulating surfaces.

=Transverse and spinous processes.
= [nterspinous and supraspinous ligaments.

=Ligamentum lavum.
=Intervertebral foramina.

Facet Joint

= Articulation Posterior Spinal Segment

e superior (concave)

o inferior (convex)

=*(Guide intervertebral
maotion

e Orientation in

* transverse plane

* frontal planes.

19
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Facet Joint Capsule
= Limit motions.
*» Strongest
« Thoracolumbar
e Cervicothoracic
o Curvatures change.
» Resist
» Flexion
« Rotation lumbar region.
= Undertake tensile loading
« Superior portion
« Axial loading or extension.

Intervebral Foramina

= Exit for nerve root.
» The size monitored by
s Disc heights
« Pedicle shape.
= Reduce size with
» Osteophyte formation
¢ Hypertrophy of ligaments
= Loss of disc height
s Aging — lateral stenosis.
s Extension reduced by 20%
» Flexion increases 24%

Spinal Stability

= Ability to the spine
» React to multiple forces
» Maintain normal relation
» Under physiological load

Day 1

= Degeneration increases instability.

*~Body reacts
» Fibrosis
» Osteophyte

<< Back to Content Page




<< Back to Content Page

ArabSpine Course Diploma Module 1

Day 1

Mobility

aAmount & direct of motion
e Vertebral body
e Disc size.
e Facet orientation
* Frontal
* Sagittal.

Flexion

= Superior vertebra

« Anterior tilt

» Forward gliding :
= [ntervertebral foramina wider by 24%,
= Nucleus pulposus pushed posteriorly
= Tensile forces placed on

» Posterior annulus

o L flavum

» Facet capsule

« PLL.
= Central canal is widened
= Rationale for some flexion exercises

Extension

= Superior vertebra

o Posterior tilt

» Posterior glide
= ntervertebral foramina narrowed up to 20%.
#The central canal is also narrowed.
=Nucleus pulposus

® moves anterior

21
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Lateral Flexion

= Superior vertebra
« Translate
o Tilt

« Rotate over inferior

» Direction will differ.
= Tensile forces on convexity
= Compressive forces on concavity
= Extension in ipsilateral facet,
= Flexion in contralateral facet.

Rotation

= Accessory motions

= Like lateral flexion rotation occur

= Same coupling

« Cervical

» Upper thoracic spine.
= Neutral coupling in

o Lower thoracic

o Lumbosacral spines
= [f the motion segment is flexed or extended
= spine coupling will be the same.

Types of Segmental Loading

= Axial Compression

= Bending

= Torsion

= Shear
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Axial Compression

= Caused by:
s gravity
¢ Giround reaction forces
s Muscle contraction

e Ligaments reaction to
tensile forces.

Axial Compression

= [ntra-discal loads
= Range from 294N to 3332N
e Position,
e Most load in anterior segment
« Posterior can load 0-30%
» Compression at disk
» Tension at annulus
s Changing the angle of the fibers
» More stability.

Axial Compression

=Creep occur in the disc
o Larger increased force
¢ Larger with aging.
e 5-11% of water is lost
e Creep is rapid
o About 1.5-2mm in 10 min.
s Plateau at 90 minutes.

ArabSpine Course Diploma Module 1

| Day 1

23



24

ArabSpine Course Diploma Module 1

Bending

== Combination of
« Compression
» Shear
+ Tensile forces
« Translation
# Bending flexion resisted by
« PLL
» Facet capsule
e Anlerior compressive

Day 1

<< Back to Content Page

« Anterior struciures
» Causing disc displacement.
mw,

Bending

= Extension resisted by

» Posterior compressive
forces

s Tensile load in facet
capsule

s ALL

Torsion

= Caused by axial rotation

= Facet increase stiffness

# Compression increases
torsional stiffness

» Annulus fibrosus resists

= Facets may help.

= When combined with
flexion

» Amount of force
required for tissue
failure is decreased.
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Shear

= Facel joint resists
« Especially in lumbar f—
= Annulus will undergo some
s Tensile forces
s Depending on fiber
o Direction A \
s Orientation/angle.
= Discs also resist

s Creep occurs >

» Facet more loading.

Regional Structural and Functional Differences

m» Differences due to

« Connection requirements
« Sacral
s Upper C-spine
« All junctions
= Vertebral body size
» Increases with support requirements,
+ Cervical
¢ Thoracic
¢ Lumbar
« Sacral /coccyx

Lumbar Spine

= Most load

# Sagittal plane motion
= Largest body/disc ratio
= Short lamina

= Short pedicles

# Thick for load bearing.

25
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Lumbar Spine

w]_,5

» Transitional

« Wedge shape body
»Ls-5,

+ Most flexion extension.
= Coupling motion
=»Right lateral flexion

s Right side-bend

« Left rotation of VB

Spinal Musculature

=Mobility vs. Stability
=Energy storage

= (onsider the line-of-pull
of all spinal muscles

Para-spinal Muscles

26
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Denis Three columns

COMPONENTS CO0 UGS

|

Anbefior Antefior

@3 )__-_----__.
i
- —

3 P

Poster

A
o .z Proisiedant

O = Lows' 3 cOlumms. |

Goals of surgery

= Decompression
= Deformity correction
= Stabilization

Stability versus Decompression

= Destabilizing surgery

= Adequate exposure = [nstability
= Bone loss

= Ligaments loss

= Muscle dysfunction

« Denervation
s Fibrosis
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Instability

= Non-operative
« Braces
= Ventral bone strut
= Dorsal instrumentation

Construct Failure

= Failure
« Implant
« Implant bone interface

« Component-component
junction

Stability

= ALL

= PLL

= Annulus Fibrosus

= Pre operative planning

28
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Moment arm

ALL

= Strong physical ch.
= Ventral to IAR
= Moment arm
= Resist extension
= Act Tension band
= Extensive width
& Disruption in anterior
approach
« Anulotomy ventral

PLL

= Less strength
= Short moment arm
= Posterior to [AR
= Less resistance
o Extension
= lmpaired in
s Anulotomy
« Ventral approaches

ArabSpine Course Diploma Module 1

Day 1

29



| Day 1 << Back to Content Page

ArabSpine Course Diploma Module 1

Assess Ligamentous Stability

= Intra operative 5
= By distraction

= Stand alone strut graft
= Clamp down

183

(7
)

= Tension band effect

=3
(=)

Disc

= Significant contribution
= AF-ALL-PLL complex
= Disruption lead instability

Vertebral Body

= Diminished VB ®

s Tumor

¢ Trauma
« Surgery
= |nstability
& Amount
s Site Y
+ Portion

30
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Vertebrectomy

= Location
= Extent

Fle Bammechans s of bibtrpenn Sl Gl oarvem wad brplhast § dore
Hirdeand P Sl LR Toakd Sormar. 8|10 Pl . Do M0
Mpamisig Fomiai, 20155 H

Vertebrectomy

= [isruption
« Middle horizontal plane
« Instability
s Kyphosis

Vertebectomy

 Disruption of
« Middle coronal plane
« No instability
« Mild disruption
* Anterior column
+ Middle column

ArabSpine Course Diploma Module 1

Day 1
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Vertebrectomy

E F
= Loss of
« Anterior column
« Instability
= Loss of
« Middle or posteror G H
s Mo instability :é E E§ i

Vertebrectomy

= Extent
= Minimize amount
= Suboptimal decompression

Vertebrectomy

= Flask shape

» MNarmow anterior

& Wider posterior
» More decompression
« Easy graft fit
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Verebrectomy

= Lumbar spine i
« Start dorsal part

« Apply graft
« MNarrow grafi @

s Subsidence

Dorsal Approach
= VB integrity A B A o

= Previous kyphosis
= Laminectomy

O

i O
W b D
O

Q

= Fulerum moves anterior

Posterior instabillity

= [SL resection
« Long moment arm
« Deficient at 14-5
« Absent at L5-51
-

Facet joint
Pars disruption
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Facet joint

s 30-50% can be
resected

« Mo instability

o Glacial instability

« Slowly progressive
« Conservative with Fl

Facet Joint

= Laminectomy

= Laminotomy
« Access to lateral recess

« More vertical access

® ® ®

0 &

Facet Joint

» Orientation ® ¥ ®. . ©®

& Horizontal

« Cuplike shape @ @‘@ &

= Excessive lordosis @
= [ 4-5
« Sagittal facets

= Horizontal disc +

= [ess resistance to
translation
= [5.5]

« Facels more coronal

<< Back to Content Page
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Spine implant

mw Fixed Countelavour o e ——

w Usually fail M

+« Maximal stress z
= Stress O = M/Z
= Bending moment M M - fhbkEas

= Section modulus Z
s Screw resistance to bending g -
» Strength indicator
o Z=Pix D32

« [hameter

= Rod or cone of screw

Fixed Diameter Screws

= Fixed moment arm 4

= Fixed stress

——
=}

= Unchanged section

modulus
= Through the length B3
» Failure screw plate i
junction e
fomTe

e

ArabSpine Course Diploma Module 1

Day 1

35



36

= Path material

ArabSpine Course Diploma Module 1 | Day 1

Tapered Diameter Screw

= Fixed moment arm
= Rising stress
= Section modulus
rises
« Through the length

* Failure mid-shaft

Non-fixed cantilever moment

= Moment arm

# 3 point bending moment

= Different vectors

s Amount
s dircction

s Varous points

« Metal
« Corical bone

s Cancellous

B e

= Stress maximum at fulcrum

Toggling

= Non-fixed screw
= Degrade bone
» Windshield wiping ®
= Sweeping
= Abut end plat

= Decrease fusion

<< Back to Content Page




<< Back to Content Page ArabSpine Course Diploma Module 1 | Day 1

Plate

= F section modulus

= Cross section area
= Geometry
= Weakest link
= Maximum stress
e Failure point
s O=M7Z

Rigid long fixation

= Multi-segmental
= More stress at distal
= Than rostral

= Long fixed moment
arm

= High failure rate
» Short moment arm
= [ess failure

Implant-Bone Interface IBI

= Distribute load

= [mprove 1BI

= Additional 1BI

= lmprove bone integrity
= Normalize geometry

= Dynamic implant
« Sharing of load
+« Bone
» Cirail
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Minimize Screw Pollout

= Screw anatomy
= Geometry

= Head

= Core

= Thread

=*Tip

= Pitch

Minimize Screw Pullout

= Amount of bone
« Between threads
* Increase pitch
o Two screws
* Triangle
* Triangulation

Minimize Screw Pullou jum

= Screw augmentation
« Bone cement
« Screw expansion
o Fenestrated screws

<< Back to Content Page
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ArabSpine Course Diploma Module 1
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Single fixation point

» High quality fixation points | =

= Biomechanical advantage Y
= Tow point fixation
, . Q
= Compressive load residence a
)
)
{ pu

« Implant share
» Grafit share

= Poor translation resistance
-

= Degradation of bone
« Failure

Multiple fixation point

= [ntermediate fixation point
# Three point bending
= More resistance
= axial load -
= Translation
= Limit deformation
# [n vertebral body +
« Mot in graft
« Weaker construct

RO

Multilevel corpoctomy

@ % (G
()
-
= [ntermediate VB %
# Three point fixation s
= More fusion surfaces (G e

= Anterior graft ® et

poOPPD

ppooo
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Implant bone interface

= Metal spikes 3 Q

= Interference screw ; )

= Gripping Q)
+ Bone graft L
« Vertebral body i

= Drilling cortex 7
+ Tapping @

= Cortical bone
= Mot cancellous

Graft bone fitting

= Fitness

= Fusion surface

= Decrease

o
¢ Subsidence = o
- Pislﬂning
« Nonunion f | Al

« Boundary effect

Dynamic Implant

= Controlled deformation

= Angular deformation (]
= Toggling

= Non-fixed moment arm
= Cantilever

» Failure of fixed arm D

» At plate screw link
o lmplant bone interface

oo 00

poo 002

o000 PO
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Axial deformation

« Slotted plate

o collapsible plate

» Sliding screws

¢ Sliding platform

o Early subsidence

o Kick plates

Allows subsidence

= Mo angulation

= Ciralt dislodgment

Conclusion

= Better biomechanics

m» Failure

« Implant failure

» Implant bone interface

« Componcnt-component

41
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IMAGING MODALITIES OF NORMAL SPINE

Imaging is a cornerstone in diagnosis of spine
pathologies.

For spine imaging, there are many
Radiological modalities available.

In order to diagnose spine pathologies, we
have to be familiar with the normal imaging
appearance, the normal variant and normal
measures.

- Outline

« Different imaging modalities.

* Normal Radiological anatomy of the spine.
= Scanning protocols/ imaging views.

« Image interpretation.

= Normal variant.

Different imaging modalities: \

5,

Radiography (X-ray)/ Myelogram.
Computed Tomography (CT)/ Myelography.
Magnetic Resonance Imaging (MRI)/ DTI.
Nuclear Medicine (Bone Scan/ PET scan).

The basis is the interaction
between energy and matter
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@-—[ Energy ]_ll
[ External ] [ Internal ]

| /\

X-ray Bone scan MRI
CT Scan PET
Di‘ﬁe_rent Injecting Eroluns incorporated
attenuation due radioactive in water molecules of
to variation in . ) the body emit RF
density of isotope into the s natlsfundar that.
affect of a magnetic
St;‘lﬁlgtggisyuf body. field and RF e?'isrgy

1. Radiography

« |nitial screening examination (quick and
inexpensive).

Fractures, Malalignment, Congenital spinal
defects, Abnormal spinal curves, Tumors,
Spondylolysis and spondylolis- thesis.

» Harmful radiation.
» Limited contrast resolution.

1. Radiography

Lateral Oblique

ArabSpine Course Diploma Module 1

| Day 1
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Extension

Day 1
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Lumbar myelography

2. Computed Tomography

* Higher resolution.
* Multi-planar reformatting.

Trauma, Dislocations, Posterior spinal
elements.

* Lack soft tissue details.
« Bone marrow pathologies.
» High radiation dose.

Multisclice CT scanner innovation

+ Acquisition of sectional images.

+ Great improvement in soft tissue contrast resolution.

« Image reconstruction.

ArabSpine Course Diploma Module 1

| Day 1
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CT scan and CT myelography

R

Sagittal | Axial Myelngrap.hy

3. Magnetic Resonance Imaging

Excellent soft tissue contrast.
Multiplanar imaging.
Degenerative spine pathology,
inflammation, neoplasm, trauma.

+ Safety precautions.
+ Cardiac pacemaker, Cochlear implant.
Artifacts.

Magnetic Resonance Imaging

<< Back to Content Page
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PD WI FAT SAT Post contrast

Multiplanar imaging

Sagittal Coronal Axial

Tissue and sequences

+ Water:
— White on T2, dark on T1.
— Pathology stays white on FLAIR, water doesn't.
= Fat:
— White on T1 and T2
— Dark on STIR
+ Bone Marrow: (normally fatty)
= White on T1, White on T2
— Dark on STIR.
= Cortex, stones, and ligaments
— Dark on everything
— Contusion is white

ArabSpine Course Diploma Module 1

Day 1
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T1WI T2WI STIR

w at er black white white

Fat white white hlack

B one white white black
marrow| | |

B | 00 d white white white

B one | black black black

Contrast enhanced MRI

+ Delineate infections, malignancies.

+ Differentiate the postoperative conditions.

MR Myelography

48
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* Advanced open MRI devices are
developed to perform positional scans in
the position of pain or symptom ( Uprigh
and Dynamic MRI )

Diffusion Weighted Imaging/
Tractography

ArabSpine Course Diploma Module 1

| Day 1
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Leveling

Artifacts

Patient motion.
Cardiac motion.
Respiratory motion.
CSF pulsation.

| Day 1
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9. PETLGY

Summary

+ Among many imaging modalities, choose the
one suitable for the suspected diagnosis.

« Each modality can be tailored to triage each
pathology.

« Neurosurgeon/Radiologist cooperation is a
must.

= X ray and CT scan for bony pathologies.

+ MRI is excellent method for soft tissue and
marrow lesions.

ArabSpine Course Diploma Module 1
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5ic Science and Pathology

RADIATION EXPOSURE IN SPINE SURGERY

The increasing use of fluoroscopy-based surgical
procedures in spine surgery and the associated
exposure to radiation raise questions regarding
potential risks for the patients and the operating
room personnel.

« Radiation dose: X-Ray — CT — Bone Scan
* Radiobiology: Stochastic damages

Patients and surgeons are exposed to
Stochastic effects
Those are effects that cccur on a random basis with its
effect being independent of the size of dose. The effect
typically has no threshold and is based on probabilities,
with the chances of seeing

the effect increasing with dose.

Cancer is a stochastic effect.

ALARA

“As Low As Reasonably Achievable,.
= acronym for an imporant principhe in exposure to radiation and other
occupational health risks
= The aim is to minimize the risk of radipactive exposure or other hazard while
keeping in mind thal some axposure may be acceptable in order 1o Turlher
thix task at hand,

There are four major ways to reduce radiation exposure. DAST

Distance: Increase distance between radicactive sources and workers
Amount:  Reduce the quantity of radiation for each practice

Shielding: Use proper barriers and aprons to block or reduce radiation
Time: Spend less time in radiaticn fiekds.
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Radiation Dose from Diagnostic X-
ray single exposure

Exam Effective Dose
mSw {mrem)
Chast (LAT) U0 (2)
s Chast (PA) 0.0 (1) u—
Pehvis (AF) 0.7 (35)
Tharacis Sping 0.4 (20)
- Lumbar Spiree 0.7 (35) —
Bonn Scan Ten 4.2 (200)

mmmmp CT Lumbar Spine (2 discs) 6.0 (300) A—

Sievert: attempls 1o quanilatively evaluate the biclogical effects of lonizing
radiation

X-Ray dose concerns

+ Studies have shown that spine surgeons
may be exposed to significantly more
radiation than that observed in surgery on
the appendicular skeleton.

» The dose is 10 to 12 time higher for spine
surgeons

Spine surgeon's nightmare: scattered radiation is
proportional with the thickness of the body part
4 examined

W

a@- o~ ~nn
\

aw =
-

thickening
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Modalities of image guidance in spinal

surgery
+ Static modalities:
— Plain film
- Fluoroscopy (2D)
* Navigation systems:
— CT scan
— Isocentric C-arm (3D fluoroscopy)
— O-arm

Radiation exposure to patients

* Torso:
— 4,33 +- 2.7 mRem (C-arm fluoroscopy)
— 0.33 +- 0.8 mRem (3D navigation system)
— p= 0.0012 statistically significant

+ Thyroid:
— 0.33 +- 0.52 mRem {C-arm fluoroscopy)
— 0.66 +- 1.6 mRem (3D navigation system)
— p= 0.65 not statistically significant

« Smith et al. J Spinal Cord Med 2008

Senith et al. ) Spinal Cord Med 2008; 31:532-537

Navigation reduces the dose, does not nullifie it

24T7 e sl Clomo Ttopmaics ol Esord Braad®
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X-Ray dose concerns

Get radiations ——_____ Commitment
Discipline: DAST
Distance
Amouwnt
Shielding
Surgeons "

Rational pathway:
ALARA

Give radiations
to patients

As Low As Reasonably Achlevable

and Pathology

ArabSpine Course Diploma Module 1

| Day 1

SPINE BASIC MEASUREMENT SCALES

Denver, Colorado, USA
‘Mile High City”
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Spondylolisthesis
* Meyerding Classification

= Meyerding HW. Spondylolisthesis.
Surg Gynecol Obstet 1932;54:371-7.
« Grade I - 0-25% offset
» Grade II — 25-9%-50% offset
= Grade III- 50-75%
« Grade IV- 75- 100%
= Grade V — 100%+ (spondyloptosis)

Wiltse LL, Newman PH, Macnab I. Classification

of spondylolysis and spondylolisthesis. Clin
* Orthop. 1976;117:23-29.

Iypel  Diysplastic SBO/Asymetric lamina/ small pedicles

Type Il Isthmic a. Lytic Slip associated with a
displaced pars amculasis

b. Elongation Repeated pars stress fractures
have healed with elongation
ancl attenuatson, A defect ey
not be present

¢, Acute fracture  Rare
Type Il Degencrative
Type IV Traumatic

Type V' Pathological

Instability
* Biomechanical Definition

= ISSLS 1982

= Pope and Punjabi
« Loss of stiffness in spine
« "stiffness” = amount of
maotion within a systermn
relative to a load applied to
the structure

« Horizontal translation >4mm
« Angular motion =12°

56
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#Saqittal Balance

Kyphosis'

Kyphosis NL

Lordosis ”| Lordosis'y

557 55%
F1/ L PTS bl

MNORMAL ISTHMIC DEGENERATIVE
SPONDYLOLISTHESIS

*Saqittal Balance - Normal

= Sagittal Vertical Axis
(SVA)
« C7 Plumb Line fall over
sacrum

« Thoracic Kyphosis
« Lumbar Lordosis

Sagittal Balance Components
{ Sacral Slope

= Pelvis g

» Importance of ;
Sacral Slope / p
,*-...___/i".

R
—y
v .
P
v
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Sagittal Balance Components

* Pelvic Tilt

s Pelvis

» Importance of
Pelvic Tilt

Saqittal Balance Components

* Pelvic Tilt

= Pelvic Tilt

= Angle between the
vertical and a line
through the
midpoint of the
sacral plate to the
centre of the
femoral head

Sagittal Balance Components
* Pelvic Incidence

» Pelvic Incidence =
Pelvic Tilt+Sacral Slope

= PI=PT+SS
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{Saqittal Balance Components

= High pelvic incidence
is associated with high
sacral slope and high
lordosis

= Low pelvic incidence
is associated with low
sacral slope and low
lordosis

‘Saqittal Balance

= Pelvic Incidence
determines lumbar lordosis

= Pelvic Tilt
reflects compensation to
spinal deformity

= High Pelvic Tilt values
express compensatory pelvic
retroversion for sagittal
spinal misalignment

iSaqittal Balance

L] &ge PI PT__SS
= 20-40 52 13 39
= 41-60 54 14 40
= >60 51 16 35
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iSaqittal Balance

s Lumbar Lordosis =PI+9°
=L g
1 "

J  Fabsic
o=

i

*Saqittal Balance

= Pelvic Incidence can be used to estimate
optimal Lumbar Lordosis

= Pelvic Tilt is a compensatory mechanism
used to maintain standing posture

= Sagittal plane spinal deformity can be
compensated by pelvis translation

= Pelvic Tilt is directly correlated with function

* Bibliography

= Meyerding HW. Spondylalisthesis. Surg Gynecol Obstet
1932;54:371-7.

= Wiltse LL, Mewman PH, Macnab I. Classification of
spondylolisis and spondylolisthesis. Clin Orthop Relat Res
1976 Jun;(117):23-9.

= Labelle H, Mac-Thiong IM, Roussouly P. Spino-pelvic sagittal
balance of spondylolisthesis: a review and classification. Eur
Spine J 2011 Sep;20 Suppl 5:641-6

= Vialle R, Ilharreborde B, Dauzac C, Lenoir T, Rillardon L,
Guigui P. Is there a sagittal imbalance of the sping in isthmic
spondylolisthesis? A correlation study. Eur Spine J 2007 Oct;
16(10):1641-9,
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Instability
Biomechanical Definition
i Classic Reading

= Pope MH, Panjabi M. Biomechanical
definitions of spinal instability. Spine
(Phila Pa 1976) 1985;10: 255-6.

» Panjabi MM. The stabilizing system of the
spine. Part 1. Function, dysfunction,
adaptation, and enhancement. J Spinal
Disord 1992;5: 383-9.

= Panjabi MM. The stabilizing system of the
spine. Part II. Neutral zone and instability
hypothesis. J Spinal Disord 1992;5:390-6.

.ﬂ]l‘F

Thank You

Denver Spine Surgeons
Advanced Center for Spinal Microsurgery

Module 1

| Day 1
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d Pathology

NEUROPHYSIOLOGY IN SPINE PATHOLOGIES

Back
Pain

CAMMEG 2002

the vast majority of patients seen in
primary care will have "mechanical” or
non-specific low back pain,

meaning that there is no neoplastic,
infectious, or primarily inflammatory
cause

Among all primary care patients with
low back pain,

less than 5 percent will have serious
systemic pathology.

Although patients are often told a specific
diagnosis for their back pain,
Reproducibility of these diagnoses (ie, muscle
spasm, sacroiliac pain, trigger points) among
providers is poor
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S hiteGeck fom §

The aim of EMG/NC in

Lumbar Back Pain

*1. the abnormality found by MRI or CT is not
always the cause of the patient complaints.

2. to confirm root lesion by finding changes in
the muscles supplied by that root including the
paraspinal muscles, and normal result in other
muscles.

-3. And nerve conduction specially
presence of Sensory Action Potential
and absence of H wave.

4. To rule out conditions which
clinically simulate LDH.

ArabSpine Course Diploma Module 1

| Day 1
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TO EXCLUDE

«Compression of the Lumbosacral
Plexus, Sciatic Nerve, peroneal and
Tibial Nerves.

Neurologic involvement is
suggested by symptoms of
sciatica or pseudoclaudication.
Pain radiating below the knee is
more likely to represent true
radiculopathy than pain
radiating only to the posterior
thigh.

Merve conduction studies with abnormal
motor (Cmap &NCV) and intact sensory
responses of lower limb,

along with EMG findings in a myotomal
distribution

with paraspinal muscle involvement,
typically indicate a radicular process rather
than LSP.

<< Back to Content Page
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1. Slightly low NCV. Prolonged F wave,

2. low amplitude of the Cmap.

3. EMG evidence of denervation myctomal. Including the
paraspinal muscle.

4.  Sparing of the SAP in the same dermatome

Spinal roots Muscle innervated

hip fiexors
ILIORSOAS
hip adductors
ADDUCTOR LONGUS
knee extensors
VASTUS LATERALIS
VASTUS MEDIALIS

ankle dorsiflexicn
eversion and inversion.

Gastrocnemius, soleus, biceps
femons lateral head, gluteus
maximus

ArabSpine Course Diploma Module 1

Day 1
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Para spinal M.

Nerve root entrapment in lumbar
spinal stenosis is caused by

Narrowing of the
spinal canal (congenital or
acquired),
nerve root canals, or
intervertebral foramina

This narrowing is usually caused by

bony hypertrophic changes in the
facet joints and by

Thickening of the ligamentum
flavum.

Disc bulging and
Spondylolisthesis may contribute
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Symptoms of significant lumbar spinal
stenosis include

back pain, transient tingling in the legs,
and
ambulation-induced pain localized to the
calf and
distal lower extremity, resolving with rest.

This pain with walking, referred to as
"pseudoclaudication” or neurogenic
claudication

I‘*.' +  Lumbosacral plexopathies have
{ 0 i ﬁl:" | amultitude of clinical features.
TR (j{g | They most often present with
f = asymmetric, focal weakness,
ol numbness, dysesthesia, and/
B or paresthesia in multiple

contiguous lumbosacral
nerve root distributions.

Patterns of weakness usually help localize
the "lesion” to a more specific area within
the plexus.

Lumbar plexus lesions tend to cause
weakness of hip flexion and adduction
and/or knee extension.
Lumbosacral trunk and upper sacral
plexus lesions result in foot drop or flail
foot depending on the extent of
involvement, and weakness of knee
flexion or hip abduction.

ArabSpine Course Diploma Module 1

Day 1
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Patterns of sensory
disturbance are less reliable
given the difficult clinical
delineation between
dermatomal and named nerve
sensory loss.

However, in general, sensory
disturbance involving the anterior
and medial thigh typically
represents lumbar plexus
involvement,

while sensory disturbance involving
the foreleg, dorsum of the foot, and
posterior thigh suggests a
lumbosacral trunk and/or sacral
plexus lesion

Upper lumbar plexopathy
*Normal Peroneal & tibial N motor study,
normal F wave & H reflex. Normal sural &
superficial peroneal SAP.

=Abnormal Saphencus sensory responss, lower femoral molor ampliude, Abn EMG in

Famoval N sippied M. & Dbturader N supphed M.

=MNarmal Paraspinal M.,

68

<< Back to Content Page




<< Back to Content Page

Upper lumbar plexopathy

+Marmal Peroneal & tibial N molor study, normal F wave & H refllex.

Mormal sural & superficial peroneal SAP,

«Abnormal Saphenous sensory response,
lower femoral Cmap potential amplitude,

«Abn EMG in Femoral N supplied M. &
Obturater N supplied M.

*Normal Paraspinal M.

Upper lumbar plexopathy

«Normal Peroneal & tibial N motor study, normal F wave & H reflex,
Normal sural & superficial peroneal SAP

Abnormal Saphenous sensory response, lower famoral molor
amplitude, Abn EMG in Femoral N supplied M. & Obturater N
supplied M.

*Normal Paraspinal M.

- FEMORAL
= NERVE

ArabSpine Course Diploma Module 1

Day 1
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SAPHENOUS NERVE

EMG abnormalities favoring acute denervation
and chronic reinnervation of L2-, L3-, and L4-
innervated thigh muscles
but sparing thigh adductors, tibialis anterior,
and corresponding paraspinal muscles
can differentiate an
isolated femoral neuropathy from

LSP or lumbar radiculopathy.

Lower lumbar plexopathy

*Reduced tibial & peroneal CMAP amplitude,

normal or slightly prolonged distal M latency,
«normal or slightly reduced NCV.

*Prolonged or absent F waves.& H reflex.

sreduced amp or absent Sural or Sup Peroneal SAP.

EMG denervation / reinnervation in Muscles supplied by tibial N,
Peroneal N, sciatic N in the thigh.

*Lumosacral paraspinal M sparing.

<< Back to Content Page
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Lower lumbar plexopathy

*Reduced tibial & peroneal amplitude,
normal or slightly prolonged distal M
latency,

-normal or slightly reduced NCV.

*Prolonged or absent F waves.& H reflex.
sreduced amp or absent Sural or Sup Peroneal SAP.

EMG denervation [ reinnervation in Muscles supplied by tibial M, Peroneal
M, sciatic M in the thigh,

sLumosacral paraspinal M sparing.

Lower lumbar plexopathy

*Reduced libial & peroneal amplilude, normal or slightly prolonged distal M
latendcy,

snormal or shghtly reduced NCW.

*Frolonged or absent F waves. & H reflex

sreduced amp or absent Sural or Sup
Peroneal SAP.

*EMG denervation / reinnervation in Muscles supplied by tibial M, Peroneal
M, sciatic M in the thigh.

“Lumosacral paraspinal M sparing

Lower lumbar plexopathy
Reduced tibial & peroneal amplitude, normal or slightly prolonged
distal M latency,
sparmal or slightly reduced NCV.

Prolonged or absent F waves.& H reflex,

+*raduced amp or absent Sural or Sup Peroneal SAP.

*EMG denervation / reinnervation in Muscles
supplied by tibial N, Peroneal N, sciatic N in
the thigh.

sLumosacral paraspinal M sparing.

ArabSpine Course Diploma Module 1

Day 1
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Lower lumbar plexopathy

+Reduced tibial & peroneal amplitude, normal or slightly prolonged
distal M latency,

=normal ar slightly reduced NCV,

+Prolonged or absent F waves.& H reflex.

sreduced amp or absent Sural or Sup Peroneal SAP.

*EMG denervation / reinnarvation in Muscles supplied by tibial M,
Peroneal M, sciatic M in the thigh.

*Lumosacral paraspinal M sparing.

<< Back to Content Page

Rectus Femors

Vastus
Laterals

Faszcia
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Begin by lying on your back. your
legs to be flat to begin with.

And then pull one knee up and grab
your ankle with your opposite hand.
Pull with that ankle so that knee is
coming towards the opposite
shoulder.

ArabSpine Course Diploma Module 1
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+ Often times this can place a little bit of stress on the
knee so feel free to pull with the knee as well, but do
not lead with the knee

= H reflex changes in piriformis strech
position

Sciatic N lesion

« Low amp of Cmap in tibial & peroneal N,
+  Slightly low NCV,

= EMG denervation in tibial N & percneal N muscles,

* & short head of Biceps femoris, sparing gluteus medius M, and
paraspinal M.
+ Abn SAP

NERVE CONDUCTION | DEEP COMMDN
STUDY FINDINGS FEROWEAL | FERONEAL |
NERYE NERVE

CONDUCTION  SOWING = x

74




<< Back to Content Page ArabSpine Course Diploma Module 1 | Day 1

ELECTRO DEEP COMMON | SCATIC | LUMBO | L 5 /51
MYOGRAPHIC PERONE | PFERONEA | NERVE SACRAL | ROOT
FINDING AL L MERVE | PLEXLIS
MERVE
" TIBIALIS ANTERIOR M = * * x x
EXTENSOR HALLUCIS % ® kS ® *
LONGLUS
“- US o " = x o
TIBIALIS POSTERIOR M x x =
FLEXOR DIGITORIUM 4§ ® %
LONGUS '
BICEPS FEMORIS % X ¥
SHORT HEAD
GLUTEUS MEDIUS M & i

PARASPINAL M x
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Peroneal nerve. Fibula neck—>
tibialis anterior.

peroneal nerve
popliteal fossa-> tibialis anterior m.

Superficial peroneal sensory  study

ArabSpine Course Diploma Module 1

| Day 1
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Cural Marva

PATHOPHYSIOLOGY OF SPINAL PAIN

Pain

An unpleasant sensory and emotional
experience which we primarily associate with
tissue damage

The International Association for the
Study of Pain (LASP)
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Nuciceptjion

The detection of tissue damage by
specialized transducers connected to
A-delta and C-fibers

Classification of Pain:
Nociception

* Proportionate to the stimulation of the
nociceptor

* When acute
— Physiologic pain
— Serves a protective function
— Normal pain

« Pathologic when chronic

Classification of Pain:
Meuropathic Pain

+ Sustained by aberrant processes in
PNS or CNS

« Disproportionate to the stimulation of
nociceptor

= Serves no protective function
= Pathologic pain

ArabSpine Course Diploma Module 1

| Day 1
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Classification of Pain: Mixed Pain

* Nociceptive components

* Neuropathic components

+ Examples
— Failed low-back-surgery syndrome
— Complex regional pain syndrome

Peripheral and Central Pathways for Pain

Ascending Tract€ones  DesCENMIng Tracts

Modulation of pajg Elid Tﬁﬂ; o

_ mhidbrain
e
3

Gate-Control Theory
Ronald Melzack (1960s)

+ Described physiological mechanism by
which psychological factors can affect the
experience of pain.

* Neural gate can open and close thereby
modulating pain.

» Gate is located in the spinal cord.
—Itis the SG

<< Back to Content Page
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Opening and Closing the Gate

When the gate is chosed signals
from small diamater pain fibres do
not excite the transmission neurons

When the gate is open pain
signals excite the
transmission cells

™y T

o
TSRS B ATE Eussan £ A
P T | - I <+ 1
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Three Factors Involved in Opening
and Closing the Gate

« The amount of activity in the pain fibers.

* The amount of activity in other peripheral
fibers.

* Messages that descend from the brain.

Conditions that Open the Gate
“Increased Pain”

+ Physical conditions

— Extent of injury

— Inappropriate activity level
« Emotional conditions

— Anxiety or worry

— Tension

— Depression
* Mental Conditions

— Focusing on pain

— Boredom

ArabSpine Course Diploma Module 1

| Day 1
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Conditions That Close the Gate

“decreased pain’

* Physical conditions
- Medications
— Counter stimulation (e.g., heat, massage)

+ Emaotional conditions
- Positive emotions
— Relaxation, Rest

* Mental conditions
- Intense concentration or distraction
= Involvermnent and interest in life activities

Causes of Spinal Pain

“the usual suspects”

« Lumbar Strain — 70%

Disc herniation/Degenerative disc disease
(spondylosis) — 15%

Lumbar stenosis — 3%
Scoliosis/deformity/flat back
Spondylolisthesis — 2%

Infection

Osteoporosis — 4%

Trauma

MNeoplasm

Others: i.e. Pyriformis syndrome, SIJ etc..

Key Players
Trunk Musculature
N |

Musculature AL
+ Superficial ]
= Thoracic group
- Abdominal group
= Erector Spinag group
+  Spinalis
» LongsEsimus
* |liocostalis
+ Deep
= Transversospinal group
= Mullifidus
= Riolaiores
= |nfertransyersaniues

<< Back to Content Page
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Key Players
Nerves

= Spinal Nerves and Plexi
= 31 spinal nerves
= 4 Plexi
« Cervical
+« Brachial
+ Lumbar (T12-L5)
— Femaoral, Obturator
+ Saeral (L4-35)
- Scialic
» Tibial and
Common Peroneal

Key Players
Joints/Ligaments

Case Presentation
spinal pain ---the disc
* 53 YOM- Chief of Police in a nearby

county
—5 years ago, attended to a rollover MVA.
— Attempted to open the truck door
—Felt a pop in his LB.
—c/o severe LBP with LLE pain

83



ArabSpine Course Diploma Module 1 | Day 1

Case Presentation
spinal pain ---the disc

— Microdiscectomy at L4-5, 5-S1 - no benefit

Case Presentation
spinal pain ---DDD/Facet/
spondylosis

Followed by:
L4-S1 fusion (ALIF/PIF) w IC
“Dr.’s Combo”

Case Presentation
spinal pain ---infection

Complicated with infection--- pain worse
Underwent revision surgery (anterior)
L4-5 corpectomies, fibular struts

84
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Case Presentation
spinal pain — More Pain!!!
*Pain is worse ---can't walk
*Removal of old hardware at L4-
S1
L2-4 PIF

Case Presentation
spinal pain --- More Pain!!! Flat
*Pain is worse-LB Back
*Walk less than a block now

*3Surgery: L1-2 SPO extension of fusion to T10
(T10-L2)---T10-51 PF

Case Presentation
spinal pain --- More Pain!!! Flat Back

Worse now that he can barely walk 100 feet
Frequent falls

ArabSpine Course Diploma Module 1

| Day 1
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Ames 2013

Case Presentation

86
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Pre

-

The Intervertebral
Disc

The intervertebral disc
is comprised of: L

* The nucleus pulposus HM_ [ Y

« The anulus fibrosus o

* The vertebral
endplates

Nerve Supply

« Anterior annulus is
innervated by nerves
derived from the ventral
rami and gray ramus
communicans

= Yamashila et al. 1993

* The posterior annulus is
innervated by the
sinuvertebral nerve - mccanhy

alal. 1991
* Mo nerve fibers identified in . maditied from Postacchin and
normal nucleus pulposus Rausching, Anatomy, 1999

— Ashton et al. 1584
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Innervation of the Disc

* Nerve endings in the outer half of the anulus

in normal and degenerated discs - voshizawa etal
1980

+ Nerve fibers may extend 3mm into the
anulus of a normal disc

« Nerve endings in abnormal discs may reach

the nucleus
— Ashton at al. 1584

Biochemical Composition of Intervertebral

Disc
NP AF

Water

Young Disc 85-90 % 78%

Older Disc T0% 70%
Solids 10-20%

30-40%

Proteoglycans 65% 20%

Collagen 20-30% 50-60%

Elastin ~1% ~1%

= Gurmina and Postacchini, 1908, Mirza and While, 1995
Intradiscal Pressure
« 1P

— lowest in supine position

—rises in the sitting, leaning
forward position

+ 65% of height loss occursin -~ o~
the first 6 min after a 10 kg ) i
weight is lifted

Kragetal. 1950 MNachemson, 1960
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The Leaky Disc

* MacMillam et al analyzed 105 discs with
methylene blue dye injected in the nucleus
— 14% showed leaks
—93% of the leaks were in the posterolateral

region

— Injected dye showed contact with the adjacent
nerve root in 27% of the leaks

Machillan et al, 1551

Degeneration at one level may
effect an adjacent level

* Degeneration at the L4-5 disc
—increased intradiscal pressure (by 10%)

— increased disc bulge at the L3-4 level in
a finite element model

-Kim et al. 1991

Mechanisms of Disc Injury

+ Intervertebral disc prolapse is peripheral in
origin with the anulus being the site of
primary pathological change

- Gordon et al. 1991

+ Bending in addition to axial compression in

predisposing a disc to prolapse
= Adams, 1994

* The normal disc is protected by the

posterior elements from overstretching,

however not from fatigue failure
- Adams ef al. 1994
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Lifting
disc injury

<< Back to Content Page

Method of Lifting I Relative Risk
Knees bent and back straight [ 0.71
Knees bent and back bent i’ 202
Knees straight and back bent [ 3.85
Lifting starting and ending at floor level [ 1.84
Lifting starting and ending at waist lewel i 2.53
Lifting started with arms extended [ 1EY
Twisting while lifting i 1.20

Adapted fram Mundt et al. 1993

Occupational Risk in 57,000
Workers

| Suspected Herniation (or sciatica) B Documented Herniation

Frofessionnl and white collar workers
Farmers

Dirivers

Building Workers

Other Industrial Workers

Adapted from Helovaara, 1987

Pathology of Disc Herniation

+ 21.5% of herniated discs contain both
nuclear and anular material
« 29% of herniated discs contain only anular
material
= Lebkowski and Dzieciol 2002
* Most recurrent disc herniations and
herniations with multiple extruded

fragments contain portions of endplate
— Brock et al. 1952




<< Back to Content Page

Disc Pain

« Neuropeptides involved in the
transmission of pain have been identified
in the intervertebral disc:

— CGRP, VIP, and SP are present in the outer
anulus of dog discs

* Chemical events in the disc following
injury may sensitize the DRG and

generate pain
— Weinstein et al. 1988

End Plate

» Consist of thin flat layer of
Hyaline cartilage

« Composed of parallel
lamellae of chondrocytes
and collagen

Tk

A5 T
¥

Ghosh, 1980

End Plates
Modic Changes
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End Plates
Modic changes and infection

« Albert et al, ESJ, 2013
—DB RCT, 162 pts
—LBP = 6mos after HNP with Type 1 Modic
changes (+/-surgery)
— Randomized to 100 days of abx (augmentin)
vs placebo

— The abx group improved SS from 100 days to
1 year fu

Nerve Root

* Located cephalad in the foramen and bathed in
CSF

« With SLR, the lumbar nerve roots move 0.5-5 mm
and sustain 2-4% strain. - Smith et al, 1983

+ A more transverse course of the nerve root may be
associated with an increased risk of sciatica
— Sato and Kikuchi, 1983

= Conjoined nerve roots:

— 2-4% of patients undergoing imaging studies - Okuwaki el
al. 1991

— 14% of anatomic studies

= May be associated with developmental anomalies and
increased risk of disc herniation - Gomez etal. 1983

Nerve Root Compression

Acute compression of the nerve root with disc protrusion is
estimated to generate a contact pressure of ~ 400 mm Hg
compression,

Spencer af al 1984
This compression may cause numbness, parasthesiae, and
weakness but not pain.

Rydevik at al. 1984, Garfin ot al. 1391
5-10 mm Hg of pressure causes impairment in blood flow

50-75 mm Hg of pressure causes increased permeability of
blood vessels, edema, increased lissue pressure, altered
local ion balance, and altered impulse contraction

Oirmarker of al. 1888, Lind &l al. 1983

<< Back to Content Page
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Nerve Root Pain

* Compression of an inflamed nerve root
may cause pain

» Proposed mechanisms of inflammation
— Lowered pH
— Breakdown products from nucleus
— Proteoglycans from disc

— Autoimmune reaction to exposed disc tissue
~ Mirza and White, 1995

Facet Joint Pain Related to Disc

Disease

* Provide torsional rigidity and
provide structural support in
axial loading

= Zimmagrman ¢l al. 1992

* Posterior elements restrict
the disc to 80% of its full
range of flexion

= Degeneration and arthritis of
the facet joint is linked with
decreased disc height as a
result of DDD.

- Adams et al. 1984

e ]

Facet Joints

Aging may lead to:
* Increased contact forces over the facet
joints due to loss of disc height
Shirazie-Adl, 1992
* Facet osteoarthritis may occur secondary
to mechanical changes resulting from disc

degeneration
~ Butler et al. 1990
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Piriformis Syndrome

* Itis a syndrome of low
back & leg pain due to ch.
Contracture of the
piriformis muscle that
causes irritation of sciatic n

« Gluteal pain radiates to
sciatic nerve

= It occurs by compression of
nerve between ms. Or ms
& pelvis

Basic Science and Pathology

UNDERSTANDING SPINAL INSTABILITY

Points of interest (Percentage)

_/4 5% of spinal injuries have a second,
possibly non-adjacent, fracture else where
in the spine

~ Lateral view alone is inadequate and will
miss to 15% of spinal injury

» The combination of plain radiography and
directed CT scanning provide a false
negative rate of less than 0.2%

» Some studies of spinal trauma have
recoded a missed injury rate as high as 33
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Pathophysiology

Mechanism

What works against
instability

Posterior
osteoligamentous Anterior column
complex The middle anterior half of
{posterior column) ] column pesterior | vertebral body
pedicles, facet half of vertebral anterior part of
joints, posterior disc and post intervertebral disc
bony arch, lengitudinal anterior
interspinous and ligament longitudinal
supra spinous ligament
ligament

Only 10% are 5% associated .
unstable with cord damage (Denis, 1983)

When the spine becomes unstable

'Birth related problems

Trauma

f s—
Degenerative disease

|
Tumors

I5[:4im“.- surgery itself (latrogenic)

ArabSpine Course Diploma Module 1
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Questions

|Was the spine Any r History of

normal prior underlying collagen
to trauma? pathology? Q| disease?

[
The Historyof Wl Psychological

mechanism of || 4ryg intake? @ background?
injury

Chronic

Overt instability

| :
B Anticipated instability

Covert instability

The stabilizing system o

(Personal view) ;

The passive (ligamentous) subsystem

The active (musculoskeletal) subsystem

The neural.contml subsystem

So degradation of the spinal system may be due to,
degeneration, andfor disease of any one of the system
Overtime, the consequence may be chronic
dysfunction and pain

<< Back to Content Page
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How to detect instability

i Plain
Clinical radiography
|

Electeromyographic
technigues

r.& diagnostic "gold standard"
has not been identified for
segmental instability

Sorry to say |:>

, |
T T

Step off, between spinous process of adjacent |
yertebrae

T e L8

Recurrence of back pain

Manual test

Symptom
depends, it
may looks
similar to
other spinal
pathology but
what is

motion test J
specific they
are worse with

(PAIMSs)
movement .r)r;.
y/ ! in certain
7 position 4

Passive
physiological
intervertabral
motion tests

{PPIVMs)

Passive
accessory

intervertebral
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= ent of |
¥ AssessmE u
spinal INstabili¢,

Disc angle in
flextion and range
of movement were

Day 1
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Dynamic
radiography ||

(flextion, ||compression

extension) ||

Axial plain radiography

the most
prognostic
parameters of

lumbar distraction

instability

Screening CT,

demonstrates
excellent
correlation with

{Oren Epstein,

for measuring etal 3008)

thoraco-lumbar
spinal deformity in
coronal and sagital
planes for patients
with trauma

"How useful is MRI in detecting
instability

Very useful in the
mind of
everybody but
Weisskopf M, etal
1999 Der
Unfallchirurg;
102(12) 5ays

Sarr

sensitive to ALL,
PLL disruption

ﬁ-eﬁ-: P s i

The ability of
cervical MRI to
detect surgically
verified disruption
of ALL,
intervertebral dise,
or PLL varied
depending on the
structure examined,
MRI was sensitive
but not specific for
disc injury

MRIis only of
limited value in
diagnosing
traumatic
discoligamentous
instabilities

Gregory M Malham etal
2009
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On CAT

or rotational
vertebrae

Laternl
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Compression versus Distraction

Impressian
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Flexion versus Extension views
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The scoring system in spinal instability

|

| Relative

Relative

sagital [sagital plane
translation angulation
(2) more than ll more than 11
3.5mm degrees (2)

| Posterior

elements
destroyed (2)
or unable to

function

1 Anterior

elements
destroyed (2)
or unable to

function

[ —
Abnormal
disc

arrowing (1)

Positive
strech test

(2)

Merve root
damage (2}

Merve cord
damage (2}

| Atotalofsor
miore indicates an
abnormal spine

tJames J.

lpading Lehman, DC)

anticipated (1)

PSS el ceb i =i gt

To realign the spine

To prevent loss of function of the undamaged
neural tissue

To obtain and maintain spinal stability

rove what was lost, from anatomical and
functional view as soon as possible

| Either |

If s0 which is

Or operative s

Depends on
the degree
of
disruption

conservative

f |
Anterior
stabilization

Posterior

stabilization Or both

] |

|Which metals

50 many
offers in the
market
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Treatment

If the disruption is
located posterior,
posterior stabilisation
and fusion is sufficient
if the anterior is also
affected, then both
ways are reguired

Depends on where the
gold is located

(Supported by Oda. Spine,
Vol.28, No.1g, 2003)

i

Assessment of spinal stability is an important element of
diagnostic work

[ Segmental instability in the coronal plane though rare
| should be not far away from our thinking

Much contraversy exists regarding the proper definition, the
best diagnostic tool and the efficacious approaches

[ Clinical presentation is not specific Irrespective of the degree
of instability

)

i

Clinical presentation is not specific

The relationship between radiological evidence of
instability and its symptoms is controversial

| Probably functional flextion extension radiography is |
the most widely used should be taken seriously

Treatment depends on many parameters, the corner
stone is restabilization
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INFORMED CONSENT

ArabSpine Course Diploma Module 1

| Day 1

*What is Informed Consent?

s The process of communication between

a patient and physician that results in the

patient’s authorization or agreement to
undergo a specific medical intervention

(American Medical Association 1998)

s ...Jt's more than a sfynarture ona prCE of
paper!

» Failure to obtain informed consent renders any U.S.

physician liable for negligence or battery and

constitutes medical malpractice

Why Do We Need Informed

* Consent?

= The Short Answer:

s It's the law

» Beyond the Law

» It's the ethical thing to do

= It's an access/diversity issue
= It's a safety and quality of care issue

» Patient identification

« Procedure confirmation

Why Do We Need Informed

Consent?

= The Slightly Longer Answer:

= Greater patient safety and satisfaction

= Attainment of higher ethical standards and
organizational morale

= Closer adherence to legal requirements and

reduced risk of litigation
= Increased levels of institutional quality (e.q.,

compliance with accreditation standards)
= Potential time and money savings (or offsets)

related to reduced litigation
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Who is Responsible for Informed

‘ Consent?

= The clinician has core responsibility...

but...
... a team approach is required with
contributions from:
= entire clinical staff

(clinician, nurse, technicians, pharmacist)
« administrative and clinical leadership
= legal counsel

When is Informed Consent

* Required?

= In most institutions, for:
= surgery
= anesthesia
= other invasive or complex medical or radiologic

procedures

= Laws vary from state to state about
exactly when and how formal informed
consent must
be provided.

Why Do We Need to Improve
Informed Consent?

= Even after signing a consent form, many
patients still do not understand basic
information about the risks and benefits of
their proposed treatment options.

= Patient Factors:
= Low health literacy
= Limited English proficiency
= Cognitive impairments
« Confusion about the purpose of consent process
= Feeling of intimidation, and stress or time pressure
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Why Do We Need to Improve
* Informed Consent?

= Even after signing a consent form, many
patients still do not understand basic
information about the risks and benefits of
their proposed treatment options.

= Provider Factors:
« Lack of time for up-front patient education
» Overly complex or overly broad written materials
» Lack of support with interpreters
= Wrong assumptions about patient comprehension

Low Health Literacy — A
i Common Theme in Poor
Cl

inician-Patient Communication
= "It is likely the almost everyone has

been, at some time, put off by densely
worded forms, and confused by
complex medical regimens, conflicting
health care advice, poorly worded
instructions, and medical speak that few
on the receiving side of health care can
understand”. *

Frovm il Do e Dhoctor S Soprveng Neath Coteeacy to Protect Fatsend Safety”
T o immnisizan, AR G NI TR L,

Low Health Literacy — A
Common Theme in Poor
Clinician-Patient Communication

= "Many leave the doctor’s office with questions
unspoken and unanswered...”

= "The communications gap between the
abilities of ordinary citizens, and especially
those with low health literacy and low English
proficiency, and the skills required to
comprehend everyday health care information
must be narrowed”. |

Frovm T8 Do e Dhoctor S Soprreeng Neath Crteeacy to Protect Patsend Safety”
T it {vemminssinn, A0 e e o
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What's the Evidence that the

Informed Consent Process is Not
* Working Well?

= Braddock et al 1999
... found uninformed patients

» Audiotape recordings from 1057
physician-
patient encounters:

= Only 9% of decisions were completely
informed

= Only 20% to 38% of the encounters met
less stringent criteria for completeness

What's the Evidence that the

Informed Consent Process is Not
* Working Well?

= Manthous et al 2003
.. found variability in use of informed
consent

= National mailed survey of 117 intensivists
and 56 internists:

Found h eneity in when physicians obtained
' in ome{?ﬁ%nt b Y

« 74% to 93% for transfusicn of blood products

= 77% to 96% for common diagnostic procedures
(e.q., lumbar puncture, paracentesis)

« Many physicians used a "blanket” consent forms to
cover invasive medical procedures

What's the Evidence that

Informed Consent Forms are
* Poorly Written?

= Bottrell et al 2000

= Analyzed 540 informed consent forms
from
157 hospitals:
= Only 26% included all four elements
(nature of procedure, risks, benefits, alternatives)

= Less than half of the forms provided specific
information about risks

« Alternatives were noted only in 57% of forms

<< Back to Content Page
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What's the Evidence that
Informed Consent Forms are
Poorly Written?

= Hopper et al. 1998
= 616 forms assessed by computer for readability
= Average were written at grade level of 12.6
= Just over half could be understood by patient
with high school education
= Only about 5% could be understood by patient
with 8th grade reading level
= Lavelle-Jones et al 1993
= Interviewed 250 patients undergoing intrathoracic,
intraperitoneal, or vascular surgery

» 69% said they did not read the consent form
before signing it

What are the Potential
Consequences
*of Lack of True Informed Consent
= Increased chance of a patient safety
incident or medical error

= Increased chance for malpractice cases

= Violation of professional and ethical obligation
to clinicians to communicate clearly

What's Needed for Informed
Consent?

= The physician (not a delegated
representative) should disclose and discuss:
» The diagnosis, if known
= The nature and purpose of a proposed treatment or
procedure
« The risks and benefits of proposed treatment or
procedures
« Alternatives (regardless of costs or extent covered by
insurance)
= The risks and benefits of alternatives

= The risks and benefits of not receiving treatments
or undergoing procedures

ArabSpine Course Diploma Module 1

| Day 1
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‘ How Much Needs to be Disclosed?

» Requires local interpretation, common sense

» Many states rely on a standard of what a
"reasonable physician” would provide or what a
"reasonable patient” would need

» Most laws describe the need to cover all
"material” (i.e., significant) risks

« Information also needs to be tailored for each
individual

What are the Main Barriers to
i Effective Informed Consent?

Lack of clinician time

2. Confusion among clinicians about when informed
consent is needed

. Caution among physicians about giving too much
information

s, Perception of patients that the informed consent
form is “just a legal release” for the doctor or
hospital to proceed

. Patient unawareness that they can refuse the
procedure or delay the decision

What are the Main Barriers to
* Effective Informed Consent?

. Patient language and cultural issues

?. Special patient circumstances

8. Poor quality of consent form and related
educational materials

9. Patient inability to comprehend information on the
informed consent form or related educational
information about the proposed surgery or
procedure

10. Clinician inability to detect patient’s lack
of comprehension
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What Can We Do to Improve
* Our Informed Consent?

1. Redesign the informed consent
process to include forms written in
simple sentences and in the language
of the patient

2. Use 'teach back” during the informed
consent discussion.

;. Engage the patient in a dialogue about
the nature and scope of the procedure

What Can We Do to Improve
* Our Informed Consent?

1. Improve our written consent forms and
related written educational materials:
= Readability (5th grade level)
= Layout/design
» Language

What Can We Do to Improve
* Our Informed Consent?

2. Improve our informed consent process:
= Create the time for it

Simplify our language

Allow time for questions

Make sure the patient understands

Plan for language assistance in advance of
appointment
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What Can We Do to Improve
* Our Informed Consent?

3. Improve understanding of informed
consent and the responsibilities and
liabilities to health care organizations:

« Train support staff, nursing, administrators,
interpreters, etc.

What Can We Do to Improve
* Our Informed Consent?

4. Improve your capacity to provide
informed consent to patients with LEP:
= Train interpreters to sight translate consent
forms for patients with LEP

« Assess whether interpreters have the ability
to sight translate consent forms or informed
consent discussions effectively

« Assure the guality of translated
consent forms

What Can We Do to Improve
* Our Informed Consent?

5. Keep track of incidents related to
informed consent process:

« Use CQI processes to monitor incidents
related to informed consent

= Develop targeted remediation to identified
problems

With Informed Consent...... It's Not About the Form

<< Back to Content Page
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and Pathology

L.B.P. GUIDELINES

* Outline

= Background
= History
= Call for development
= General Principles
= Evidence Analysis
« Levels of Evidence
« Strength of Recommendation
» Red flags

= Resources/Literature

Bacquuund

» Hazard R,Goal Achievement Model for
LBP. Spine 2013;38:1431-5
= 1996-2005 Med expenditure LB/neck
165%
« Social Security Disability Index LBP
« 1996- 20.6%
s 2005 - 25.4%
= Nachemson A, LaRocca H. Editorial
Spine 1987, 12:427

= Waddell G. A New Clinical Model for Tx
LBP Spine1987;12:632

Low Back Pain Guidelines

= 1980s

= AADS/NASS
« Algorithms
» Consensus based

1994-AHCPR.
= 2007-ACP/APS
2000's — Workers Comp

AAOS/NASS
» Evidence based
« Coverage Recommendations
« Appropriateness Criteria
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American Academy Orthopaedic Surgeons
North American Spine Society

& Algorithms / Red Flags
e

e Critical Exclusionary Dx
=== (Red Flags)
= » Cauda Equina Syndrome
T &a_. . = Severe Neuro Deficit
I = Progressive Neuro Deficit
Ry | = Severe Progressive Symp
Y me— — &
. —*-l —_— r%—'— o/
E" ——al
I' ' J |, :—‘=:._ = Infection
' = Previous Surgery-ongoing pain

';_‘—:' = Chronic Pain Syndrome

Crmicar GuipeLiNes |

Diagnosis and Treatment of Low Back Pain: A Joint Clinical Practice
Guideline fram the American College of Physicians and the American
Pain Society
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Fual Vhmbalia GG PR ] Doogies B Cmern AL ARL o B Bl ey Gy ek preiea of Vb i leg of
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Bammenmandaton 1) Chanams shoakl ioredart & boossd Swtowy st & Chace okt pRows [amem e
mgad o

i -t By o peTees relaatnn B
computmt wmegahy ok f Sy ww polrtel candd g
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Low Back Pain Guidelines

Enr Sgine J i 20065 15 ( . X1 S192-5300
DA 1 |7 R OS- 1072 |

00 Adraksinen Eha;l:er 4

€ Cedranchi European guidelines

3 Klaber-Mattet for the management of chronic
*.F: Manaian nonspecific low back pain

U behall of the COST B3

Waorking Croup om Gaiddine
for Chromic Lew Back Pain
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Low Back Pain Guidelines

* Analysis

Enr Spine J {2008y 15: 343553
HCH L T i 5 12T

i A critical review of guidelines for low back
Amna Lapes Miﬂ treatment

Ferran Fellisé
Maria J. Delgsdo
Soria Prai

NASS Clinical Guidelines
Available Products

= Clinical Guidelines
« Clinical questions
« Evidence analysis/tables
« Strength of Recommendation
= Coverage Recommendations
= Specific procedures
= Evidence based
n Appmpriateness Criteria
« Formal consensus methodology
« Rand/Modified Delphi
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NASS Clinical Guidelines
Evidence Based

Al

Good evidence (Level 1 Studies with consistent finding) for or against recommending

intervention.

B:

Fair evidenoe {Level I or 11T Studies with consistent findings) for or against
recommending intervention,

C

Poor quality evidence (Lewvel IV or W Studies) for or against recommending
intervention,

I:

There ks insufficient or conflicting evidence not allowing a recommendation for or
2gainst intervention.

NASS Clinical Guidelines

* WWW.spine.org

Evidence Based Guidelines/
Tech Reports
= Lumbar Disc Herniation
Lumbar Spinal Stenosis
Degenerative Lumbar Spondylolisthesis
= Adult Isthmic Spondylolisthesis
Cervical Radiculopathy
Antibiotic Prophylaxis

NASS
Coverage Recommendations

= Cervical Epidural Steroid Injections

» Cervical Artificial Disc Replacement

= Cervical Fusion

= Cervical Laminoplasty

= Coccygectomy

= Electrical Stimulation for Bone Healing

= Endoscopic Discectomy

= Laser Spine Surgery

» Lumbar Fusion

= Interspinous Device with/without Fusion

<< Back to Content Page
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NASS Appropriateness Criteria
Formal Consensus/Rand Mod Delphi

= Cervical Fusion
=« Central Stenosis
» Foraminal Stenosis
= No Stenosis
= Plate for ACDF
= Posterior Decompression
= Pseudoarthrosis
= Soft Disc Herniation

State of Colorado
Dept of Labor & Employment
Division of
* Workers Compensation

5 ] Revised - October 15, 2013
==y Effective - January 1, 2014

Guidelines Task Force Chair: Dr Kathryn Mueller
Methodologist/Evidence Development: Dr Ed Whitney

Low Back Pain Guidelines
*eneral Guidelines Principles

= Informed Decision Making
s Treatment Parameters Duration
« Start date of Tx (not DOI)
= Positive Patient Response
= Functional (not pain)-ROM,Strength, ADL
s Re-Evaluation of Treatment
» 3-4 weeks

= Six Month time frame
« Aim for RTW
= Prognosis for RTW drops after 6 months

ArabSpine Course Diploma Module 1
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Medications
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Low Back Pain Guidelines
*eneral Guidelines Principles

= Surgical Interventions
= "Cure,.. a misnomer”
« Consider functional outcome (not pain) :
= Return to Work 4
« Considered therapeutic et J\J
= Specific written physical limitations %
« Chronic pain not a contra-indication Rmﬂ
= Delayed Recovery ~
« After Tx 6-12 wks /3-10% all WC pts
= Care Beyond MMI-not topic of guideline

Low Back Pain Guidelines
? Therapeutic Non Op
Spec

ific indications/ # Tx/time frame
= Acupuncture
s Biofeedback
» Sl injections
» Radiofrequency Ablation
Not Recommended
= Prolo
» Intradiscal

= Opiod Crisis

Low Back Pain Guidelines
* Imaging and Testing
= MRI

« 1.5 7T preferred

« Dynamic (flex-ext)not recommended
= Electrodiagnostics

« EMG/NCS compliment imaging/Dx inj

« Mot recommend-surface EMG/SSEP
= Psych Eval

« Consider @&-12 wks delayed recovery
= Discography

« Pre-conditions

« Needle damaae disc? (Carracee 2009)

<< Back to Content Page
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Low Back Pain Guidelines
Therapeutic - Operative

» Discectomy

= Fusion

Very Limited Indicati

=« Disc Arthroplasty

= Interspinous Spacers

= Kyphoplasty/Vertebroplasty
» Spinal Cord Stimulators
Mot Recommended

»  SI fusion

= Dynamic Neutralization

» Laser Discectomy/Percutaneous Disc
= IDET

References

= Dept. of Clinical Epidemioclogy and
Biostatistics, McMaster University. How
to read clinical journals. V. To
distinguish useful from useless or even
harmful therapy. CMAJ
1984;124:1156-1162.

= Hernan MA et al. Observational Studies
Analyzed Like Randomized Experiments.
Epidemiology 2008;19:766-779.
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OUTCOME SCALES IN LUMBAR SPINE SURGERY

Introduction

Integral part of spine surgery.

objective data and

Recently shifted to patient reported outcome
measures (PROM).

General Terms

Reliability: degree an outcome measure is free
f easurement error.Cronbach’s alpha

R iveness:ability to detect change based

Minimal clinically important difference (MCID)

Categories

= General quality of life
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Short Form Questionnaire

SF-36/12/6

Most commenly used general measure.

Good correlation with disease specific measures.

Gl | function status.

Powerful to compare different disease conditions

EuroQol-5D
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Anxiety /
Depression

Mobility

Pain /
Discomfort

Usual
Activities

Pain Scales

sory modality in back and leg pain

Oswestry Disability Index
(ODI)

1976 John O'Brien

IS

4 versions most adapted Fairbank.

10 subscales h 6 statements.

pain/personal careflifting /walking/sitting/
standing/sleeping/se lftravelling.
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ODI

5 minutes scoring 2 min.

Well validated for back disability.

Translated many languages.

Copay et al Spine J 2008 confirmed
ss for lumbar surgery and MCID

Thee Chvmesivy Disabiliny Indes for Back Pain

Roland-Morris Disability Questionnaire
(RMDQ)

1983 a: shysical disability with LBP

24 items

_—
-2

Jordan et al J Clin Epi 2006 MCID 2-3 or 30%
reduction from baseline.

problems.
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RMDQ

Complete & min

Translations availa

Summary

PROM are integral component of lumb: 3in luation

gle measure to aid evaluation of treatment
ity
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LUMBAR DISC HERNIATIOIN AND DEGENERATION:
NATURAL HISTORY

Disclosures
David A. Wong MD, MSc, FRCS(C)

Conflict of Interest:
« Stockholder

= Denver Integrated Imaging

« Huren Shores Investments LLC
= Research Funding (Group)

= Mesoblast
= Consultant

= United Healthcare
= Royalties

« Lippincott

MRI

Normal Degenerative

Wm. Kirkaldy-Willis
2 Ian Macnab
2.y Harry Farfan

Toronto

Mantreal
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Wm. Kirkaldy-Willis
Managing Low Back Pain-1983

Three Phase Concept — "Degenerative Cascade”

FACET JKHNTS LY D
Syraraibin
Hyprormobility — Doyl w b Se— Ty
T Comtinaing ... Lt - Radiial Taars

MANAGING Capmstar Lan iy Irnatakatity m
LOW BACK Subhsnation —+ Lstern Wers ——— Diae Resoeptic
PAIN Enir asrant

= Dynasty of the Disc = s -

(Mixter & Barr-1934) ...
= 1930's — 1940's

ETIRVER TR £ W

T
RVELVEMENT (F THE SANAL CANALY

=« Season of Stenosis
« 1950's

= Era of Scoliosis
« 1960's

= Reign of the Pedicle
=« 1980's

Herniated Nucleus Pulposis

i HNP

= Incidence Primary HNP
« 1% Pop/yr
« (McCulloch 1996)

« 10K/M pop/yr
« (3M USA[yr)

« 2-4% Sx (Davis 1994)
. 60-120,000 USA/yr
= Metro Denver
= 2.9 million population  SENEEE o
= 29,000 HNP/yr il DFOVL2BI0
= 580-1060 Sx/yr ]
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Boden S et al. Abnormal MR Scans of

the Lumbar Spine in Asymptomatic
* Patients. JB]S-A 1990; 72:403-408

Percentage of Subjects Who Had an Abnormal Finding
20-39 Yrs. Old  40-59 Yrs. Old  60-80 Yrs. Old

(N = 35) (N = 18) (N = 14)
All abnormal
findings
Reader | 26 28 57
Reader 2 20 12 64
Reader 3 20 12 Jtﬂ_l
L Average* 22T 22 (3) 31N
Hemiated discs 21 22 6
Spinal stenosis I 0 21

Is Natural Hx of HNP to Shrink on Own?

RCT Design/Reporting:
* Effect of Crossover

= Weber H. Lumbar disc
herniation: a controlled
prospective study with ten
years of observation. Spine
1983;8:131-140.

s ISSLS Prizewinner

« Oft quoted indicating HNP
treated non surgically does
same as surgery at 10 years

RCT Herniated Disc
Weber

= Entire population not randomized
« Worst patients operated on
» Removed from randomized group
= Crossover
« Initial randomization —non op
« Ultimately operated on — did well
= Success non op Tx
« Ultimately did well
= Failure of non op Tx
« Clinically poor — needed surgery

ArabSpine Course Diploma Module 1

| Day 1
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Effect of Crossover

Intent to Treat Analysis

= Weber
= Crossovers to Sx/did well=non op success
= Bell — recalculate
» Crossovers = failure non op Tx i.e. as treated

Satisfactory
1 year Non82/Sx91
4 years Non90/5x86
10 years 'Non92/5x93

Confirmed-Boos N, Spratt K. ISS5LS 2003

Effect of Crossover

Intent to Treat Analysis

= Weber
= Crossovers to Sx/did well=non op success
= Bell — recalculate
» Crossovers = failure non op Tx i.e. as treated

Satisfactory
1 year Non82/5x91
4 years Non90/5x86
10 years Non92/Sx93

Confirmed-Boos N, Spratt K. ISS5LS 2003

SOnNe
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RANDOMIZ

Surgical Versus Nonoperative Treatment
for Lumbar Disc Herniation
|_|-- Fivar Resalls for e Sdoe Patfent Oulcones Besearch .'-'.-']

w1 e, MEL MS 2 Tor i, S[1 % Ay A o, 010 % Wy ha Phil*
Tarara 5. Ak an, MAT William A, Absde, 801 M5, Hamy Hedomadty, M0, ¥
5 M. WY IH3, MS"

« Crossover

= 49% assign non op — surgery

= 40% assign surgery— non-op
= Intent to treat

= Sx=non-op all measuras x work/trend-NSD
s As Treated

= 5= non op all measures/statistically signif
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Dr. Ian Macnab
& Degenerative Instability
[:) = _Traction Spur. JB1IS
1971; 53A:663-670
= Early segmental
instability
=« Start 1 — 2 mm off
end plate
= Annulus not insert
\ cartilaginous
iph | plate
« Claw Osteophyte

= “"Macnab Spur”
« Late Osteoarthritis

Dr. Ian Macnab and
Spondylolisthesis

= Spondylolisthesis with an
intact neural arch— the so-
called
pseudospondylolisthesis
JB]S 1950;32B:325-333.

= Wiltse LL, Newman PH,
Macnab I. Classification of
spondylolisthesis. Clin Orthop
1976; 117:23-29.

arry Farfan

= 3 Joint Complex = Lumbo Sacral Stability
= Disc « Seating L5 in Pelvis
= 2 Facets = Strength Ligaments
+ Level Degen Spondylo

ArabSpine Course Diploma Module 1

| Day 1
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Degenerative
Spondylolisthesis
Flexion / Extension

Discogram
* L5-S1 Degeneration/Leak

Modic I
* Hypointense T1, Hyper T2

- T1
. Hypointense I
. T2
. Hyperintense

Inflammation

= 8% pts post discectomy
= 40% post chymopapain
= Assoc active LBP

= Instability

<< Back to Content Page
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Type I1

+

s TI
« Hyperintense
= T2
« Isointense/Hyper

Fatty replacement

May develop from Type 1
= Less assoc LBP

More stable

« T1
« Hypointense

= T2
= Hypointense

Sclerosis

Nature and Pathologic
significance — Unknown

? Bony sclerosis

Modic Foraminal/Far Lateral
| roser | voscn oo RN e
MRIT1 Hypo Hyper Hypo

= Foraminal/Far Lateral Disc
MRIT2  Hyper e e Herniation
= Definition
Identify Modic Type A

s T2 « Extraforaminal/Far Lateral

= Hypo = III .
= Hyper = I orII — Look at T1 = Incidence
« Tl = 5-10%b surgical HD
« Hypo =1 = McCulloch/Young
= Hyper = I1 « Essentials of Spinal Microsurgery
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bar Disc Herniation and Sciatica

CLINICAL EXAMINATION

Disclosures/Disclaimer

= Nothing to disclose

* Posture
— Adam’s Test

— Schobers Test

Inspection

* Posture
— Adam’s Test
— Schobers Test
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Inspection
* ROM
— Forward Flexion 4(-6(0)
— Extension 20-35
— Lateral Bending 15-20
— Rotation 3-18

ArabSpine Course Diploma Module 1

Day 1

Inspection
* Gait

— Adaptive

Equipment
— Bracing
— Genu

Recurvatum
= Genu Varus
— Genu Valgus

Inspection

= Atrophy
— Lumbar Paraspinal

— Lower extremity
atrophy
* Myotome Partern
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Palpation

* Spinous Processes

Neurologic Examination
* Motor examination
— ASIA Exam
= Sensory
— Dermatome vs Peripheral Nerve distribution

* Muscle and
tendons

= Joints

* Reflexes
-5, Co, CT
-4, 51

Anal Reflexes

Neurologic Examination
+ Motor examination
— ASIA Exam
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Neurologic Examination
* Motor examination
L1/L2: Hip flexion
L2/L3/L4: Hip adduction, quadriceps
L4/L5: Hip abduction
L5: Great toe dorsiflexion
S1/82: Foot plantarflexion
S§2-84: Rectal tone

-

-

Neurologic Examination
* Sensory
— Dermatome vs Peripheral Nerve distribution

* Reflexes
—C5,Ce6,C7
—-L4. 51

* Anal Reflexes

Test

* Provocative Tests
—SLR, CSLR
— Slump
— Facet Loading
— FABER
= Sacroiliac Joint Compression
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Straight leg raise
Herniated disc

7 Pracscaly o e Gelgmaten of Dot oy fung
* Pain produced  eesspimmes

from 30-70
degrees
« Sensitivity 91%
» Specificity 26%

Sacroiliac Joint

* FABER or Patrick’s Test
* Gaenslen's Test

* Compression
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Gaenslen’s

SI Compression

S| Compression (A) / Distraction (B)
Tests
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Conclusion

» Complete examination is mandatory
= Assist in organizing thought process

» Expands on differential

— Many parts of the spine may be contributing to the
complaint

— Allows for provisional diagnosis

jation and Sciatica

IMAGING OF DEGENERATIVE SPINE DISEASE

Description of a disc herniation

* Morphology +« Volume
- Bulging + Composition
- Proftrusion — Soft
— Extrusion — Hard
- Free fragment + Location
« Relation with PLL - Zones
— Subligamentous - levels

— Transligamentous
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- b

normal protrusion

Q

hemiation free fragment

Iy

Momenclature zones and levels

Momenclature zones and levels
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Relation with PLL complex

= Subligamentous herniation
* Translegamentous herniation (extrusion)

» Free fragment

. free fragment

Axial disc herniation

1.Central herniation
2.Lateral recess (subarticular anne}

3.Foraminal or pedicle zcnedz_%/
4.Far lateral (extraforaminal) 'ﬂ\\__f

(
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Far lateral herniation

L4-5

Sagittal disc herniation

+ Herniation extends above the disc level
(supraradicular Z)

+ Herniation extends below the disc level
(infraradicular Z)

+ Free fragment

Migration below the disc level

v e

A TR T8 *

ArabSpine Course Diploma Module 1

| Day 1
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Cervical disc herniation

+ Soft herniation
+ Hard herniation
+« Mixt herniation

herniation?
Osteophytes?
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bar Disc Herniation

d Sciatica

RADICULAR SYNDROME

In degenerative lumbar spine disorders Patients
symptoms are related to back pain and/or Leg pain

Clinical presentation

30-50 vy old

Acute back pain

Leg pain with or without sensory loss or motor weakness
(+) SLR right (NB: LS, 51 roots only)

{+) Crossed SLR right to left

Clinical prediction: 51 radiculopathy due to posterolateral
lumbar disc prolapse

The goal of the history is

1. To evaluate the ratio of back/leg pain generating the
discomfort of the patient
2. To analyze the characteristics of the pain, the

distribution and if there is any true neurclogical
weakness

3. Toeducate the patient re: diagnosis, natural history and
treatment options
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MNeurological assessment will confirm

1. The peripheral syndrome (Versus central)

2. The root level according to the pain distribution; clinical
examination is more sensitive and specific than nerve
conduction studies

3. The presence of true neurclogical deficit

4. The monosynaptic reflex abnormalities

5. Temporal characteristics (e.g. atrophy)

&. Consistency

ACUTE CAUDA EQUINA
True surgical emergency
“Triad"
bilateral sclatica
Urinary retention
sadde anesthesia
GL: retertion, overflow Incontinence
Gl: constipation
Immediate imaging
Emergent decomprassion
48 hour data
A0 with residual GUY Gl symptoms

Pathophysiology

1 Mechanical compression: may be painless in the
absence of inflammation

2. Chemical neurotoxicity: Mucleus pulposus (TMFe)
biochemical v. compressive:
continuous v, intermittent
root tension
burning dyesthesia
allodynia

*I
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Lumbar radicdar syndromes and differentiol diagnosiz
Reot  Dermatome Muscle

RECALL

Mator

Root tension
Hip-Spine

Saddle anesthesia

Sclatica
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NON OPERATIVE TREATMENT OF L.B.P. AND SCIATICA

Low Back Pain

60-90% of adults will have low back
pain in their lifetime

Of those, 55% o will have annual
recurrences

2nd most common reason to see PCP

The Financial Bottom Line

LBP accounts for $25 billion in medical
costs annually

LBP contributes to another $5o billion in
non-medical costs each year

non-medical cost

Muscles
Merves
- -DRG 1P|
- dura ] '1
* - nerve root ]
Facet joints ' b
Annulus v A F
Ligaments S o
. -ALL Al | v
. Ll
« -PLL 7 <t i
\ » »
= -sUpra G =5
« -interspinous { ¥
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Natural Course

Most people improve, however a subset do not.

Radicular pain

* 3B patients with symptoms and positive (T myvelography: g8%
symptom free within 3o days, 88% symptom free atter & months

+ Retrospective study by the Saal brothers - 52 patients: g% good or
excellent outcomes at 31 months

« Consistent with radiologic follow-up - 2/3 of herniated discs wil
resorh by greater than go% within one year

Acute axial pain

+ (n=g73) After one year, 72% had fully recovered.
« Factors associated with 28% persistence

= Dlder age

= Greater baseline pain/dysfunction

= Depression

« Ongoing compensation claims

Non-Operative Treatment of LBP and

Sciatica

Maon-interventional conservative

care ‘.
Activity modification fk
Medications R
Bracing _r:\

Physical Therapy
Chiropractic care -

Acupuncture X

ﬂ

T.‘.

Interventional Procedures 4

Epidural steroid injections ‘5‘1:
Facet joint intra-articular -
injections ]

Sl joint injections
Radiofrequency Ablation

1. Acute phase * Maintenance phase
Management of Pain Proper CV conditioning
and Inflammation Work-specific training
Modalities Ergonomic issues

Patient education

2. Recovery phase
Flexibility
Strengthening
Body mechanics
Exercise
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Acute Phase- Low Back Pain

Contral Inflammation /
Spasm

* Relative rest

« NSAIDs

COral steroids for
Radiculopathy

= |ce
» Patient Education

Recovery Phase- Low Back Pain

Teach proper Posture/Positioning/Body
Mechanics
Avoid Bedrest

Encourage Activity
Education and Reassurance

Recovery Phase-Exercise

Medical practitioner directed
active treatments have been
shown to be effective for
treatment of subgroups with
LBP
Yoga appears to be an
effective non-physician
directed exercise for LBP
based an available evidence
Structured exercise equally
beneficial compared with
SMT
If mo improvement after B wks
of either, then treatment
should be discontinued, re-
evaluate
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Recovery Phase-Exercise

North American Spine
Society Exercise Algorithm

Task Force 2013 ———
Core stabilization F
Beneficial for subgroup of pts with

raphic instability
Directiona Fl-"E‘FE-"E‘I'l L2 eXercises
[(McKenzie | MDT)
Pastural training and ratched
exercises in direction af pref o
fior sut
ax al prefe
Cognitive functional motor
restaration
Benefi
Tial
eatt

| for subgroup with
Wi miotor control

Maintenance Phase- Low Back Pain

Proper CV conditioning

Work-specific training

Ergonomic issues

Medications

MSAIDs or acetaminophen

short term for acute or
chronic LBP

Muscle relaxants
Short course (2 whs max) for
acute LBP (cyclobenzaprine,
methocarbamal)

Avaoid carisoprodol and
diazepam (high addiction
potential and no beneft over
less addictive meds)
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Medications

Antidepressants (TCAS

preferred, not 35R1s)

Chronic low back pain
Antiepileptic (gabapentin)
Select pts with radicular
S r1|)t:)rn1|
Opioids
Short term for acute LEP
« For chronic, use with caution
and close monitoring

Bracing

Recent systematic
reviews of bracing
for low back pain
No sufficient
evidence to support
the use of lumbar
supports to treat
low back pain

Alternative Care

Massage

Evidence supports its vse for subacute and

chronic LBP F |
«  Most efficacious when combined with - ™
EXEICISe an =

-
Exi @ for chronic low r ‘
back pain Teatment 1
ick pa 4

Youga -

Evidence suppests its via for chramnic LBP [

] 4

« Caution to avoid certain poses that may

Favale Symgloms

Insufficient evidence
Meditation

Insuffcient evidence
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Alternative Care

Spinal Manipulative
Therapy (SMT)
Performed by
osteopaths, {
chiropractors, and & .
physical therapists J

Techniques vary

Caution in pts with

radicular symptoms

Overall some evidence

for limited temporary

benefit

Nonpharmacologic Alternative

Therapies

Mindfulness Based Stress Reduction
Meditation
Yoga
Breathing

Cognitive Behavioral Therapy
Training te change pain-related thoughts and behaviors

Key difference is that MBSR watch and disassociate
yourself from thoughts and CBT you confront and address
the content of the thoughts

Mindfulness- Based Stress Reduction

Studied for aver two decades
Currently used in over zoo hospitals and medical centers to
complement medical management of chronic pain
Encourages patient centered care

Patient engagement in daily self management of pain
Recognizes that psychosocial factors play key role in how a person
reacts and responds physically to pain
Patients living with chranic pain feel that mind and body areina
canstant battle with each other. This battle creates/ exacerbates
stress,
Stress leads to increased

Aarmmateen

e

151



Module 1 | Day 1

Guided imagery- imagination takes mind to a
relaxing place. Helps to increase self
confidence by patients imagining themselves
being succesful at a task and reaching their
goals

Biofeedback- targets biologic components of
stress

hypnosis

Mindfulness- Based Stress Reduction

MBSR technigues teach people to deal with this stress
and address adverse life experiences by increasing
awareness of breathing, thoughts and body sensations
and learning how to observe and not react to them from a
detached perspective

Thought is that detachment creates objectivity which may
lead to a deeper awareness of how mind and body
interact to create life's experiences

MSBR cultivates a greater awareness of the relationship
between mind annu::.-ll:u:u:hj.r and how our negative thinking
and emations adversely impact our actions and our health
This awareness leads to avoidance of mental and physical
behaviors rreatiur:lg those adverse outcomes thereby
reducing pain and stress

Mindfulness- Based Stress Reduction

Hypnosis
Progressive Muscle Relaxation
Progressive Focused Breathing

Attention focused on timing and movement of
respiration

« modulates activity in the Sympathetic nervous system
« Decreases levels of stress hormones
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Cognitive Behavioral Therapy

Psychosocial therapeutic method where behavior change is
initiated by a therapist

Explores the relationship between thoughts, emotions,
actions, and pain,

Wiew is that an individuals interpretation, evaluation and
beliefs about his health condition and his coping
mechanisms, with respect to pain and disability, will affect
the degree of emotional and physical disability associated
with the pain condition

Can be traced to Freud's exploration of the unconscious
mind

Origins began with Albert Ellis is the 5o’s. Termed it rational
emative behavioral therapy

Cognitive Behavioral Therapy

Aaron Beck madified and Ploneered these concepts in the early 1960’ and is "t"‘fjall."l:‘ﬂ as
the father of Cognitive Behaviaral Therapy

His theorses ane widely used in the treatment of cimical depression

(B, i [ e, Beck b for Suicidal
ideation (BSS), Be . tory (BAl), and BeckYouth Inventonies)

He found tha

patients exgenenced STrEams ¢
thowughts, He termed these "automatic thoughts,® and

W o VEGUS TEGatve
sered that their content fell

nto three categories: negative ideas abowt themselves, the wodd, and the future

He helped patients identify and evaluate these thaughts and found that by rln-.r_] 50,

patients were abbe tot
and behave more func

nk mpre realistically, which led thern to feel better emationally
snally,

He discovered key ideas in CBT, explaining that diferent diserd
diffierent types of distorted thinking which has a negative effi
successful imterventiond will edecate & person to understand an
dstorted thinking, and how to challenge its effects

s wene associated with
n behavior and

become aware ol their

Cognitive Behavioral Therapy

Thoughts and behaviors affect ones ability to adapt to
chronic pain and can change how your body responds to
pain
Control how your mind manages the pain as negative
thoughts lead to anxiety, depression and increased pain
Patients are taught how to identify negative thoughts and
behaviors, monitor these and replace them with positive
thoughts, and practice using positive thoughts and
develop healthy thinking
Stress coping skills
Thought process correction(Correcting dysfuncional/negative
thoughts and replacing with positive thoughts) i
There is no standard protocol but a descriptor for a family of
treatrments
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Cognitive Behavioral Therapy

154

Helps patients accept their chronic pain

Sets realistic goals for management

Teaches patients self management tools that
significantly improve quality of life by keeping
them active longer and restoring their sense of
self fulfillment

Management of pain is trending away from
addictive medications and more toward
mindfulness and cognitive behavior
Concentrate on the emotional mental and social
aspects of chronic pain as well as physical

Studies

Rolving, Nielson, Christnesen out of Denmark

Does a preoperative cognitive behavioral
intervention affect disability pain behavior, pain
and return to work the first year after lumbar
spinal fusion surgery—spine vol 40 number g 2015

+ Randomized clinical trial go patients at one year there was no
statistical difference in control vs cbt group on oswestry index
score however the cbt group at 3 months had significant
reduction 15 point p=.0o3) did not translate into faster return
to work,

Studies

Hanscom et al. Global Spine Journal Dec 2015 review
of literature
Overview define the role of CBT in treating chronic low
back pain
Evidence that psychosocial factors negatively affect
outcomes is irrefutable yet few surgeons assess or treat
these issues
Methodologies need to be developed and documented to
ensure that these factors and any mental health disorders
are defined and treated prior to elective spine procedures
especially in more invasive procedures sucha as fusions
CBT should be discarded as a term as it covers such a wide
range of therapies
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Injections

Epidural Injections:

Interlaminar, Caudal and Transforaminal
Facet Joint Injections
Medial Branch Blocks
Facet Joint Denervation
Sacroiliac injections and arthrography
Lumbar Disc Stimulation and Discography

Fluoroscopy

Only way to verify the medication is getting to the targeted
pathology

Increases patient safety

Minimizes patient discomfort

Numerous studies demonstrate that 25-35% of basic lumbar
epidurals done without fluoro-"blind” miss the epidural
space

Fluoro allows one to target a specific side and nerve root
level

Must be used for all diagnostic injections

Epidural Steroid Injections

Therapeutic Injections
Diagnostic Injections
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Caudal Epidural

Lumbar Interlaminar Epidural Injection

Diagnostic Injections

Spinal Merve Root Block/Transforaminal
Epidural injections
By anesthetizing one nerve, can provide

diagnostic information to quide eventual surgery
{which level to decompress)
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Diagnostic Blocks

Help to determine or verify the etiology and
location of a patient’s pain
The information gathered can then be used
to:

Include or exclude a certain diagnosis

Guide treatment programs

Provide information for medical or legal issues

Expedite the diagnosis and treatment of specific
injuries

Lumbar Transforaminal Injection

Do Epidurals Work?

At Times, pending:
1) Patient Selection and Diagnosis
2) Appropriateness and Accuracy of injection

1) May take > 1 injection
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Epidural Injections: Summary

* Assess results after each ESI before proceeding
{maximum of 3 in & weeks).
Mo foundation for a routine series of 3 injections
without regards to the prior results
Fluoroscopic Guidance is a must!
Literature supports the effectiveness of
transforaminal ESI's for radicular pain but the
literature is not or is much less supportive for the
use of interlaminar ESI's.

Interventional Treatments for

Facet Mediated Pain

Therapeutic ) \‘
Intra-articular Facet Joint Injections @ T 3
Radiofrequency Neurotomy ;

Diagnostic
Medial Branch Blocks

Pathophysiology/Proposed

Etiologies

Hyperextension with DDD increases z-joint
capsular loads

Mechanical deformation may stimulate
capsular nociceptors

Micro-trauma, not seen on radiographic
studies, may cause pain

Osteoarthritis can cause pain
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Interventional Treatments for

Facet Mediated Pain

Facet Joint Injections
Therapeutic and may be useful for acute or
subacute LBP (i.e. traumatic arthritis)

Medial Branch Blocks
Level | evidence for medial branch blocks for
diagnostic accuracy in the lumbar spine and can
help guide possible surgical intervention, level 1l
evidence in the cervical spine

Radiofrequency Neurotomy
Several studies: after appropriate diagnostic
blocks, RFA leads to significant and sustained
pain relief

Radiofrequency Ablation

Radiofrequency

ablation is indicated r—

for pain with constant 3 H -

and limited e Palad o
distribution - )
Interrupts nociceptive 4 -
pathways m \
Limited indications for {/ Bag U OO\
neuropathic pain / ) \

Tendency for / \..L,E;-/ \
recurrence 1-2 years; / % \

can be repeated

Module 1

Day 1
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Sacroiliac joint Pain: Historical

Can it hurt?
The 51J was shown to be a potential source of
lower back and buttock pain after pain was
produced in asymptomatic volunteers via
capsular distension

(Fortin JD, Spine 1994; 19:1475-1482)

Historical Background
The Truth

The joint can only be reliably
anaesthetized by intra-articular
injection of local anesthetic
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Sacroiliac joint injections

Sl joint injections
under flouroscopy
Both diagnostic and
therapeutic
Evidence to support
short term benefits
?’PRP

Radiofrequency ablation

2008 - RCT Cohen: 28 patients
Lg and Lg primary dorsal rarmi
and 51-3 laterad branch RF
ablation

1,2, 6 manths

=
' _ r
N £

T (1 1)
thrmios) 3 ehef v 25 and o
n contral at 1, ¥ mos

2012 - RCT Patel: 51 patents
Lg primary dorsal rami and 51-53
lateral branch ablation
Treatment group showed
mggovements al 3 manths, with
beriefits beyond g months

Patient Selection

LPB that is maximal below Lg

With or without somatic referred LE pain
When other diagnoses are not obvious
Consider S1J Block to confirm
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PERCUTANEOUS TECHNIQUES FOR LUMBAR DISC
HERNATION (L.DH)

Lumbar Disc Herniation: Non Surgical Vs Surgical Treatment

Both may provide a successful outcome
: initial treatment of choice
70-90% improvement of symptems with conservative management
Urgent indications for surgery are rare {cauda equina syndrome)
Surgery is assoclated with risks.
Consider:
MRIE: 20-30%
LDH in asymptomatic
patients
MRI: disc subsides over
time (Matsuba 1995)

“There is a general trend in spine surgery

towards minimally invasive technigues

with minimized incisions, minimized length of

surgery, short length of stay and cost

reduction”

Contained DH:

may benefit from percutaneous
intradiscal decompression
technigues such as Nucleoplasty,

Mechanical or automated

Mucleotomy, PLDD and others
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Percutaneous Intra-discal Technigques

Involves injecting substances into the disc, evaporating
or ablating components

+ Chemonucleolysis 75,000 cases in USA in 6 months —

Complications++

PLDD Percutaneous Laser Disc Decompression
Targeted Disc Decompression
Mucleoplasty

Automated lumbar discectomy

Intradiscal Ozone Therapy ¢

IDET no more approved as technigue...!l!

Success Factors

« Decompression (tissue removal as much as
possible especially in large contained DH over
4 mm) — Automated Nucleotomy

(shaver technique)

— Denervation effect on the annulus? In PLDD,
Mucleoplasty, TDD, 7?7

Exclusion Criteria

Severe degenerative disc

Sequestrated and migrated disc

-

LCS

-

Instability

Infections and tumaours
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Technique

* Needle placement: posterolateral

+ glectrode or working canula is advanced behind
anterior wall 5-7 mm

+ Make 8-10 channels 352 rotation each step,
clockwise, ablate in and out (Nucleoplasty)

+ Mavigate inside the nucleus with the curved tip (of
the TDD Catheter)

+ Aspirate-shave disc material: different depths,
different dissections

TARGETED DISC DECOMPRESSION

Focal decompression at the site of the herniation in

contained disc herniation
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= 35vy. old male, 3 month history of Lt.leg pain with
minimal LBP, failed conservative treatment including
epidural infiltration.

= MRI: Lt.contained disc herniation

= Targeted disc decompression

24months post-op. still doing fine

Percutaneous NMucleoplasty

* For patients with discogenic low
back and/or radicular pain from
contained disc herniation

+ Coblation (controled plasma
ablation)

* Reasonable treatment for carefully
selected patients

« Quick, relatively safe, minimally-
invasive, no scar
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"

L]

La-L5 bevel

Cannula mserion
postero-lateral approah

Mucleoplasty

* For treatment of chronic discogenic pain

* Vijay Singh et al. Pain Physician , Volume 5,
No. 3, pp 250-259. 2002
— Results on 67 patients at 1 yr, 80% of patients

improved.
* His conclusion: Effective procedure for patients
presenting with discogenic back and/or leg pain who
have failed conservative therapies and are not

considered candidates for open surgical intervention,

Referance from Jowmnal of Neuroswgery

Srmrwvary Feom 1 (e 70000, Clab S wrmers w Table wff © o

Alernative sirategies for lumbar discectomy: intradiscal
electrothenmy and nucleoplasty

Wi £, Wi SO, sxn Prvos O, Grmsrns, MO, SLPE

s Ty it Wy W it o8’ BrhatiliLirne
il Vs Frvebyserion §aimernny D!
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PLDD

® Same indications as Nucleoplasty, mainly
contained DH

® Heat effects are more
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Percutaneous Autormated Intradiscal Mechanical
Mucleotomy (Shaver concept)

Post-operatively

-

Rest one day (muscle spasm if multi-levels:
pain and muscle spasm is more ++)

* No prolonged sitting for two (2) weeks

Lumbar belt

-

They get better in few days (many get better
in few hours)
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Complications
Related to needle placement:

trauma to neural, vascular or retroperitoneal
structures

Thermal injury: could be avoided with proper
needle placement and awake technigue

Late complications: Discitis, epidural abcess and
meningitis.

Guidelines for Intradiscal Treatment for Contained
HNP/Discogenic Pain

- Absence of progressive neurological deficit

« No cauda equina syndrome

« Annular integrity (no sequestration or

migration) results in better outcomes

{Ahlgran BD, of al: Spine 2000)

Predictors for a Good Post-Operative Status

=

Clinical picture
a. Radicular pain below the knee
b.  Positive root tension signs (SLR, CSLR, FT)
t.  Corresponding neurclogical signs
®  Asymmetrical depressed reflex
® Decreased sensation in dermatomal distribution
Proven LDH on Rx studies
Preoperative interval < 3-4 months
High psychosocial status
Applied appropriate technigue

L O

Operator must be pant of multidisciplinary team or must be a neuro-
spilnﬂ surgean able to offer the correct technigue o the corresponding
pathology.
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Intradiscal Injection Techniques

Advantages Disadvantages
oD Easy placemant Focal decomprission
Safe small treatment area,
Radicular pain in
contained disc hernlation
Preplace some microdiscectomy.
LASER Good decompression Temperature control 7
MUCLEOPLASTY  Effect on radiculopathy
and contained DH
AUTOMATED ‘Wide effective Mot able to target
NUCLEOTOMY Decompression Lacal herniation

Percutaneous Techniques: Results

In our experience, in more than 150 patients:
success may approach 75% for central or
paracentral contained DH, results are better on
leg pain than LBP

In foraminal and far lateral contained disc
herniation the success rate didn' t exceed 50%

Conclusion
* Percutaneous techniques helpful for contained DH in
carefully selected patients
+ Safe, minimally invasive and cost effective

* MNearly all these technigues reported an average of 70%
good results

* Techniques require meticulous selection criteria and good
experience.

* Poor patient selection is by far the main cause of bad results
of surgery for degenerative disc disease

* Failure of conservative treatment doesn’ t mean successful
surgery
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niation and Sciatica

ENDOSCOPIC DISCECTOMY

When recommending surg for lumbar d
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E

From these widely accepted concepts, it 15 easy to comprehend
the limited role of discectomy and, when indicated, the

i i vach
satisfactory oulco with limited risk to the patient and can
ormed at u wble cost) to the surpcal management
of a lumbar disc hemiation.

Percutaneous cess to the disc was first used in the 19
to biopsy the dise using needles.

prote s by the injection of

rim was the first percutaneous technigue used to

IVITI

treat radicular pain caused by hermiated nucleus pulposu
introduced in the 1960s by Lyman Smith.

NDOSCOPIC DISCECTOMY

Percutancous access to the disc using er pic
techniques was developed in the 19705 by Hijikata in
Japan using a 7 mm cannulae placed into the center of a
d by a posterior-lateral approach and manually

removing nuclear material
Kambin in the United S
techniques to acc

fragments through a

developed arthrosco
and remove posterior hermated
ope that included both workin

ind viewing channels (biportal technigue).

Anthony Yeung developed the first working channel

endoscope to become widely available,

ArabSpine Course Diploma Module 1

Day 1
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The Yeung Endoscopic Spine Surgery system

APPROACH:

Paramedian (interlaminar).

Transtoraminal.

PATIENT
POSITIONING
AND ROOM
SET
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ENDOSCOPIC ASSEMBLY

& CAMETE
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FOCUS AND IMAGE ORIENTATION
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GUIDE WIRE INSERTION AND
DISC SPACE IDENTIFICATION

SEQUENTIAL DILATOR INSERTION

TUBULAR RETRACTOR ESTABLISH
OPERATIVE CORRIDOR TO THE
LAMINA

ArabSpine Course Diploma Module 1

| Day 1
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INSERTION OF THE ENDOSCOPE
INTO THE TUBULAR RETRACTOR

i arvial

Maodial

Fig. 168

Posterolateral endoscopic
lumbar surgery is
performed through what
been named the

g POne,

or Kambin's inangle

The exiting nerve root is

the hypotenuse of the
triangle, the superior
endplate of the caudal
verichral body/sacrum is
the base (width), and the

traversing nerve root/dura
the height of the

Fig.16C
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herniations
ion and any
sequestered
and migrated i ble to endoscopi
the an h mits an unobstructed approach.
rent technigues and equipment inclade 30 and 70
1 i shavers to decompress the
foramen, and specialized suction
ers to quickly remove nucleus.

CONTRA-INDICATION:

Infection.
Cauda Egqmna  syndrome or ne
neurological defieir.

Uncontrolled coagulopathy and bleeding disorders.

Relative
techmical e

traindications {dependent on

ered and migr
1 the m
marginal disc space on T2 imaging [MRI]).

- larger herniations oceupy
canal.

- Recurrent dise hemis

foderate-severe central canal steno
hemiations,

3 I't sual r are in

injury, dural tears, bleeding, and scar tissue formation.

There s potential for ner
overt Iy
|
steroid medic
discecto

nificantly.

The prolonged surgical time remain as matte
COncerm.

developed sig

ater than 50% of the spinal

with associated epidural scarring.

and hard caleified

NETrye
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nitial results using the YESS
ients with disc herniations w
i omy.
d extracanal herniatio
15 and patients with previous surge
rere not excluded.
= with 1-veéar follow-up, O
found 1o be 91%
¢ of patients said would ur
procedure again if faced with the same diagnosis

10m rake Wi

Isow and Yeung separated ot bgroup of 219 patients

with noncontained hemiations and reported results at |
ar. Patient tion was 91 These ininal results

demonstrated that endoscopic surgery could pro

equivalent results 1o repor results of open

microdiscectomy, even with noncontained hermiations.

Hermantin performed a prospective randomize
with 30 patients in each group (open and endo
The m ratton of follow-up was 31 months. Paticnt
; ; o in the open surgical group and 9
: EROU,

scopic group had shorter duration of narc
use and shorter time oul of werk compared with
ctomy =SS

In 2008 Ruetten compared traditional microdis Oy
with full endoscopic discectomy vere | ients
(87 microdiscectomy -and 91 endoscopic) with 2-year
follow-up,

microdi ad
the full endc i i an
no leg pain at all.

patients who were candidates of discectomy without
instability, spinal canal stemosis, recurrent disc prolaps
or canda equina syndrome with the results as

Our study of endoscopic discectomy performed on 30

<< Back to Content Page
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Mild occasional leg pain was found in 20% of patients
{ s ).

Residual LBP was found in 70% of patients ( 100%4),

Mild gait disturbance was found in 3.3% of patients
(100%),

Mo patient had positive straight leg raising postoperative
{96, 7%3).

o of the patients still had mild sensory
peratively (66

stoperatively 3.3% (one patient) still had mild motor
weakness, another  patient (3.3%) had severe motor
disturbance patient had severe motor weakne
preoperati {50%0)L
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tion and Sciatica

LUMBAR MICRODISCECTOMY FOR LDH

*Lumbar Microdiscectomy

For

Lumbar Disc Herniation
gy - .! '

Disclosures
David A. Wong MD, MSc, FRCS(C)

Conflict of Interest:
=« Stockholder

= Denver Integrated Imaging

s Huren Shores Investments LLC
= Research Funding (Group)

= Mesoblast
=« Consultant

= United Healthcare

= Travena

= Spine Stabilization Technoloies
= Royalties

« Lippincott

Denver
St. Patri

_i-_;ﬂ,r"-l
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Techniques for Optimizing
Outcome and Safety in
"MIS” Discectomy

= Optimal Outcome -
= Analysis of pathology

« Adequate decompression
» Principal Anatomic Landmarks
PAL's

m SEfEtV
= High speed burr £
« 3-0 curette S e
« Ligamentum Flavum Anatomy -
. Wrong Site Surgery (WSS) M

= Radiatinn

Lumbar Herniated Nucleus Pulposis

» Incidence Primary HNP
= 1% Pop/yr(McCulloch 1996)
« 10K/M pop/yr (3M USA/yr)
= 2-4% Sx (Davis 1994)
= 60-120,000 USA/yr
= Incidence in UAE
= 5M population
« =50,000 HNP/yr
« =1,000 — 4,000 surgeries/yr

Ian
Macnab
A John
McCulloch

Toronto

ArabSpine Course Diploma Module 1

| Day 1
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Localization of Pathology
* Critical Concept Microsurgery/MISS

4

~
Patho-Anatomy —
‘L Medial to Lateral
. _Macnab HIDDEN ZONES

Macnab |. Negative Disc Exploration. JBJS-
A, 1971; 53(5): 891- 903

= Hidden Zone

« Lateral recess
stenosis

= Foraminal stenosis

T Hidden Zone
« Far lateral HNP

Critical Concepts in Spine
Anatomy/Pathology

John McCulloch

j= Inferior—
superior

I

Waong D, Transfeldt E. Macnab's
Backache, Lippincott 2007

Recess
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Grid Orientation to
Spinal Pathology

1

=
3 F
-

i :

I cranr FH | | | e J

Wong D in Vaccaro'A ed. Spinal Susgery Tricks of
the Trade. Lippncott 2008

Tyl o= )
| SRy O

Read Axial Images CT/

= Anterior
Disc density
Bone density
= Middle
« Foramen — hole
Pedicle - bone

= Anterior
« Disc = 1% story
« Bone = 273 story
= Middle
« Foramen = 2™ story
» Pedicle = 3" story

Wong Personal

"PALs"” for Windows
Medial Laminotomy

T A

vy I'ilt
- !

= External
« Facet
« Pars

Interarticularis [ | ot | o=
nterarticularis o .

= Superior edge
inferior lamina
=« Canal

« Pedicle
« Disc

Waong D, Transfoldt E. Macnab's
Backache, Lipponcott 2007
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Key Technical
Points

= Ligamentum Flavum
= Attach superior
« Undersurface of lamina
» Attach inferior
« Abut leading edge lamina
] D“ral tears
= Epid fat/ligamentum attenuate
« Dura adhere to bone
= High speed burr
= Side cutting AM-8
= Align 90° to dura
= Ligamentum Flavum
= Protect Dura

Wong D, Transfeldt E. Macnab's
Bacl{acha. Lipponcotl 2007

= Ligamentum Flavum Anatomy
= Attach-Sup Undersurf/Inf Abut
= Hypertrophied — Mushroom Cap
= Separate hypertrophied layers from
inferior
Resect
Keep last layer for dural protect
= Burr Sup Lamina 1%
« Protect dura
» Keep Ligamentum tension
« Release upper first
» Curette under to release point

Discectomy
Safety

- nal Entry — Medial
= Fatftrefoil — safer zone
= Iderltif’f
« Pedicle - 3" Story below
« Root adjacent to pedicle
» Disc— 1% Story I
« Lateral border of dura
= Pars = don't coagulate neurovasc bundle
LOF Root flat over large HNP
= ID Root every time! — PAL = Pedicle
Annulus incision — Slit/Oblique

« Rate recurrent HNP Wang D, Transleldt E. Macnal's  —_
« Anular Repair Backache. Lippincatt 2007
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Tubular Diskectomy vs Conventional

Microdiskectomy for Sciatica
A Randomized Controlled Trial

! JaMA 2009; 302:149-158
-328 patients

- tube 167/ micro 161
Wrong site surgeries

- Tube-1

. Micro - 5

Spine (Phila Pa 1976). 2011 Feb 1;36(3):255-60.
Radiation exposure to the surgeon during open
lumbar microdiscectomy and minimally invasive
microdiscectomy: a prospective, controlled trial.
Mariscaleco MW, Yamashita T, Steinmetz MP,
Krishnaney Ad, Lieberman IH, Mroz TE.

=« MIS exposure
= Higher than microdisc
= Thyroid/Eye
« Chest
« Hand

ArabSpine Course Diploma Module 1
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liation and Sciatica

MINIMIZE SIDE EFFECTS IN LUMBAR DISC SURGERY

MINIMIZING SIDE EFFECTS IN MICRODISCECTOMY

“TO ERR IS HUMAN” physicians are humans,

and they do make mistakes.

Lumbar microdiscectomy is considered

simple surgery but it may be associated

with many complications, side effects and

even death.

Malpractice issues in Neurological Surgery;
ferpeal Neurclogy, #4, 2004

Background : & current study of 275 malproctice claims
Spinal Surgery continues to dominate neurgsurgical malpractice claims with
A2% of the total, most from lumbar spine operations.

Spinal Sutgery Por indlications, inaporopriate surgery 5
Lismibar Increased paing disablity, FBSS
Cervical 30
Imt':::i::lsungnrr l; Cauda Equinaj nerve root, damage 0
Trawma :
Craraogedenral 7 v |
Spinal 21
Failed Diagnonsis C5F leak/ preudomeningocele 5
Senfinel Bleed bl Ditay Surgery 3
Cereliral Lessan 1
Spinal Lesion 7 eeilar T Ererwie] {iafuir (1 ot
Aneuryim A ia Diskitiz 1
Lung Carcer 1
Infected Hip Wound 1

MINIMIZING SIDE EFFECTS IN MICRODISCECTOMY

The two maost important factors to improve outcome
and avoid side effects and complications are:

Selection criteria
Concordance between clinical, radiological £
MNeurophysiological investigations
Absence of marked psychesocial economic problems,
Failure of well conducted medical conservative treatment

Surgeons’ expertise.
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Pre-existing comorbid conditions must be stabilized and
cleared before surgery

Anticoagulants, Aspirin-plavix must be stopped (at least 5
days before surgery) to avoid excessive bleeding and
possible post-op hematomas

MRI must be relatively recent (less than 3 months).

MRI needs to be repeated:

- In case of clinical changes with New clinical signs,
(possible displacement of the herniated fragments or
possible new disc herniation or new pathology has
happened).

Minimizing Side Effects Step By Step

1. ANESTHESIA

8. IATROGEMIC INSTABILITY
2. RELATED TO THE POSITION

9. INFECTION
3. OPERATING THE WRONG LEVEL
OR THE WRONG SIDE 10. MAJOR VESSELS INJURY
4. EFIDURAL HEMATOMA 11. SYPMTOMATIC EPIDURAL
ADHESIONS.

5. DURAL TEAR AND C5F LEAK

12, RECURRENT DHSC HERMIATION
6. NERVE ROOT INJURY

13, FAILED BACK S5URGERY 5YNDROME

7. PERSISTING OR RECURRENT (FBSS)
SCIATIC PAIN

1. ANESTHESIA

We do intubate elderly patients with the

philadelphia collar in, or with fiber optics

intubation to avoid neck hyperflexion and

extension

In some patients it is done under Intraoperative

Monitoring (especially if myelopathy or severe

cervical stenosis)
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2. RELATED TO THE POSITION

We do use Wilson frame
insuring free abdominal
breathing. Chest-Knee position
as good as Wilson Frame.

It helps opening the posterior
disc space and the inter-

laminar space which facilitate
the surgical access to the disc

All pressure points are covered with protection pads.

Meck position is verified to avoid bad posture and especially in

elderly.

Eyes protection is verified.

Ulnar nerve compression (the most common) can be avoided

by placing protection pads.

Peroneal nerve injury is prevented by avoiding hyper flexion

and compression of the popliteal fossa mostly in knee-chest

position.

Brachial plexus stretch injury: Avoid arms abductuin =90,

3. OPERATING WRONG LEVEL OR WRONG SIDE

Muore with singhe level

Of nurse repeat the oral confirmation: the side and bewe]

Perform fluoroscopy before skin incisbon,

For higher fevels L3014 and abowe: repeat the fluoroscopy before opening the

ligarnentum flavam and entering the canal,

it

!'uumhululll‘u-h-.thui
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Analysis of the Techniques for Thoracic and Lumbar Level
Localization during Posterior Spine Surgery and the

Occurrence of Wrong Level Surgery:

Results from an online Survey study on 173 NASS members
(including both orthopedic surgeons and neurosurgeons).

+ Wrong level exposure is documented in 0.32% to
15% u% cases,

* Flouroscopy was the most commonly used imaging technigue
in lumbar surgeries (86%), radiographs (58%).

* 76 surgeocns r#llurted using both plain radiographs and plain
fluoroscopy. The facet joint with corres ing pedicle was
the most commonly used anatomic landmark for localization
::n IuTbar surgeries {59%) followed by the spinous process

52%).

Cause of localization errors
+ Poor communication in the operating room,
* Failure to relocalize once the site is exposed
* Use of poor reference points
* Miscounting from a reference.
Plain radiographs are associated with more errors than fluoroscopy.

Recommandations

* Using a localization time out, improving standard guidelines
specific to spine localizations, and increased awareness of
common sources of error.

+  Pathologic level and fixed reference point must be visualized on the same
radiograph.

*  Real ime fluoroscopy can be used continuously with direct or obligue
projections that allow the surgeen to count “live” from a fixed reference
point.

4. EPIDURAL HEMATOMA

Check the patient for subtle coagulation prablems

before surgery.

Secure good hemostasis

Use drain if needed.
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5. DURAL TEAR AND C5F LEAK

Work under magnification.

Keep ligamentum flavum
intact during the bony work,

Use blunt dissector or
upward curved fine
currettes, when dissecting
the dura from under the
ligament and lamina and
before using the Kerrison

(Gosbie TS, Liohe 4L Oh i ¥ during murgery of the lumbar mine
medico legal implicaions. Swrg Meurod 15995 ka0

Protect the dura with patties especially if case of stenosis,

Repair any dural tear with 5/0 non-absorbable stitches using
round needle,

Cover the dura with fat graft and glue
Avoid drainage if possible
Maintain flat position 24 hours if possible

6. NERVE ROOT INJURY

Avoid excessive retraction on the root and dural sac.

Uze bilateral approach when very large central disc herniation,

especially at L1-12 and L2-L3 levels (risk of cauda equina)

On pre-operative X-rays rule out spina bifida ccculta and calcified

disc herniation [don't hesitate 1o perform facetectomy and stabilize

to avoid harmiul retraction).

Avoid excessive coagulation nearby the root; use cooling irrigation.

Enter the disc rongeur inclosed position while performing the

discectamy,
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- Residual stenosis

Lateral Recess Stenosis: Frequent cause of
persisting symptoms after lumbar spine surger
Removal of medial part of SAP

8. IATROGENIC INSTABILITY

Stabilize if induced instability:

Massive discectomy in borderline degenerative
spondylolisthesis or if

Excessive facetectomy or if
Over thinning or excision of the pars

Removal of foraminal disc to help decompression of exiting nerve
root_using curved disc rongewrs (D.R.) and right angled or curved

dissector to avoid complete facetectomy

Foraminal removal 1o avoid instability
by excessive facetectomy

ArabSpine Course Diploma Module 1

Day 1

193



ArabSpine Course Diploma Module 1 | Day 1

194

9. INFECTION

Surgery must be delayed if there is

any active infection.

Consider prophylactic antibiotherapy
especially in diabetic patients.

Avaid prolonging surgery.

Respect rules af sterilization.

Treat CSF leak or collection seriously

and rapidly

10. MAJOR VESSELS INJURY

On pre-op. MRI see if anterior annulus

rupture
Avoid massive discectomy,

Use high magnification when working
inside the disc Keep feeling end-plate with
the disc rongeour,

If possible use graded/color disc rongeur
which indicate the depth

Think about abdominal vessel injury if:

Sudden unexplained drop in blood pressure

Abnormal bleed coming from the disc space

If stable G.C. anterior perforation can be confirmed by exploring the
disc space under microscope,

ask the anesthetist to insert more lines and to be ready for possible
massive blood transfusion. Finish fast the actual Microdiscectomy,

start the transfusion during the turning of the patient onto his back.

<< Back to Content Page
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It is expected to have another acute B.P. drop when

turning the patients’ to Supine position.

Be ready with ultrasound and radiclogist inside the

operating room.

Get an access surgeon or better the vascular surgeon

inside the operating room at the same time (if you

cannot manage a possible vascular injury)

If the ultrasound is not conclusive and the patient’s general

condition and B.P. are stable, do abdaminal C.T. Scan (keep

patient ventilated) and check for possible retroperitoneal

bleed, if confirmed, proceed with the vascular repair.

Fullness of pre vertebral shadow masking
the outlme of the Aocrta and VT due (o
retroperitoneal hematoma

11. SYPMTOMATIC EPIDURAL ADHESIONS

Avoid excessive coagulation,

Cover the nerve root and the exposed dura by
the available anti adhesive products {(many are
available in the market) or use fat from the
same incision (still controversial).

Avoid residual or
post-operative bleed
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12. RECURRENT DH

* Confirm recurrency, operation for scar alone is
not helpful

* MRI with Gado is the exam. of choice

* |f needed invasive investigation may be done:
CT discography or CT myelography

Recurrent disc hemiation Discography

13. FAILED BACK SURGERY SYNDROME (FBSS)

All previously mentioned complications are factors of
failed back surgery syndrome. Patient selection is
more important than most of the technical problems
in FBSS,

Correct assessment is needed to get an accurate
diagnosis, and if we find any treatable cause, such as
recurrent disc herniation or instability, you do treat
this pathology. If there is no treatable
cause, spinal cord stimulation may help

improving patient’s pain and functions.

Spinal Cord Stimulation

CONCLUSIONS

Maximizing good results and minimizing side
effects can be only obtained by the
combination of

careful selection of the patient in
association to

microsurgical expertise.

Avoid operating in careless way +++
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MIS FOR FORAMINAL AND EXTRA FORAMINAL
DISC HERNIATION

*Ski Resorts

Pathophysiology-Foraminal/Extraforaminal
Dr. Ian Macnab
‘L "“Negative Disc Exploration”

HIDDEN ZONES

= Hidden Zone

« Lateral recess
stenosis
= Foraminal stenosis

/) __— Hidden Zone

= Extra foraminal/
Far lateral HNP

Foraminal and Extra
*Furaminal Disc Herniations

= Lateral Disc Herniation
« Definition

« Foraminal
» Extraforaminal/Far Lateral

= Incidence
« 5-10% surgical HD
« McCulloch/Young
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Analysis
3 Issues/3 Anatomic Factors

Issues o
1. How lateral is it? ’

2 Associated foraminal
stenosis?

3. What Approach?

Anatomic Factors
1. Grid Reference
1. Hypertrophy Sup Facet
= Narrow disc
1 Measure MiP/MAp Distance
« Midline-Pars
Midline-Apex HNP

= Grid
« Foraminal
« Far Lateral
= Level
= Mid/Upper Lumbar
« L4-5 (50-60%)

o L3-4 (25-35%)
« Lower Lumbar

« L5-51(5-10%)
« Foramen covered

Associated
Foraminal Stenosis?

=  Hypertrophy
Superior Facet

« Narrow disc
s Pedicular Kink

= Surgical Plan

« Foraminotomy
» Lateral
Open capsule
Tip superior facet =8
. Medial ]
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* What Approach?
= Can I reach the disc?

« Medial laminotomy
« Far lateral

= Measure MiP Distance

« Midline-Pars
= Plain films

= Measure MAp Distance
« Midline-Apex HNP

= Compare MiP/MAp
= Pars intact — 6-8mm

“PALs"” for Windows

iFar Lateral

= External
« Transverse Process
= Pars Interarticularis
« Superior Facet

= Internal
« Pedicle
« Pars Interarticularis

*AP Lumbar

= AP Lumbar
= Minor degenerate

scoiosis with collapse
Left L4-5 foramen

ArabSpine Course Diploma Module 1

| Day 1
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i Flexion Extension Laterals

Intertransvers membrane
‘* cleared. Facet medial

Intertransverse membrane
i intact then folded back

200
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i Pituitary in Disc Space

Probing Foramen with
long Ball Tip

e

* Tips, Tricks and Traps

= Ganglion - Paresthesias
= Lateral to foramen
= Gentle manipulation of root
= Pre-treat- steroids/lyrica
» Vascular
« Bipolar vs. gelfoam/trombin
= Find
= Pars medially
» Exiting root hugs upper pedicle/TP
= Disc above lower pedicle/TP

ArabSpine Course Diploma Module 1

Day 1
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Read Axial Images CT/
MRI

= Anterior
= Disc density
« Bone density
=« Middle
« Foramen — hole
=« Pedicle -bone

= Anterior

« Disc = 1% story

« Bone = 2™/3" story
= Middle

« Foramen = 2™ story
« Pedicle = 3" story
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Lumbar Disc Herniation and Sciatica

LUMBAR TDR AND DYNAMIC STABILIZATION

Rationale for TDR

+ Adjacent disc
+ AS Degeneration vs
* Natural history ASDeg % per year (Hassett

and al)

WANE Ve 15, Nasslar 15, pp 1701-1707
A3, | ppe oy Willurms W ama.

Lumbar Adjacent Segment Degeneration and Discase
After Arthrodesis and Total Dise Arthroplasty

James 5. Hamop, MD.® Jm A Youssal, MOLI Mich Maltenkort, Ph.* Paggy Vorwald, BS.1
Pascal Jabbouw, MID,* Chrissophar M, Bono, MOt Neil Goldfarh, B5.§
Alexandar B. Waccars, MIDL* and Alan 5. Hikbrand®

Study Design. Systematic review of published incidence of radiographic adjacent
segmem degeneration (ASDeg) and symplomalic adjacent segment disease (ASDs)
after arthrodesis or lotal disc replacamant.

1996-2006
“lumbar sping,”
“adjacent level degeneration,”
“adjacent level deterioration,”
“adjacent level disease,”
“spinal fusion,”
“total disc arthroplasty,”
“artificial disc”

[ @ A5 ag]

Arthrodesis 34 % ASDeg 14 % ASDis

1% ASDis

Tone 250w
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J Meuresurg Spime 821316, 208

Patient selection for lumbar arthroplasty and arthrodesis:
the effect of revision surgery in a controlled, multicenter,
randomized study

Fuen H. Grsier, M., PR Biciaen D Guver, MLIL? 50077 L. BLusesTia, ML
Pavn. C. MoArer, MDY Asorew Carrvcciso, MG Fages Broas, MU'
axn Jodix 1. REGax, ML

_clinical outcomes of patients enrolled in the CHARITE IDE trial who
underwent revisien surgery after primary TDR with CHARITE or ALIF..

The 7.1% of patients who underwent a secondary stabilization
procedure had poor clinical improvement. This finding may
indicate that if the alternative treatment had been the initial
treatment, these patients would not have benefited, and
further implies a 7.1% rate of imprecision in preoperative
evaluation

Loss of integ isc cause LBP

A degenerated disc mig he source of pain

Supra segme'l control of the Pain !
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SPIAT Valioman 14, Ml I1, p TEUE-214
30, b oppimes Wk

2009 15515 Prize Winner: Does Discography Cause
Accelerated Progression of Degeneration Changes in the
Lumbar [isc

A Ten-Year Matched Cohort Study

Eugone 4. Carmagen, MO," Angus 5 Don. FRACS" Enc L Herwatz. OC. PR,
Jason M. Cullae, 0. Ph0LE Joba Caering, WY a0d Rchaed Horrog. MDY

+ Discography using modern small needle disc puncture
resulted in accelerated disc degeneration over 10-year follow-up compared
to matched controls,

« Qualitative MR findings of new disc herniation, new endplate changes,
and progression of disc degeneration grade were all found mere frequently
in discs exposed to disc injection.

« Quantitative MR findings of disc height loss and nuclear signal loss were
also greater in the discs expesed to disc injection.

« Mew MR findings for disc herniation were disproportionately
found on the side of the disc injection compared to the contralateral side.

« Careful consideration of risk and benefit should be used in recommending
procedures involving disc puncture for diagnostic or therapeutic
interventions.
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Age
BMI
Multidisciplary evaluation

™

' Conservative treatments
Facet evaluation (CT)
information

Treatment Goal:

—Resect the pain source

- Reconstruct the segment
* Rigid reconstruction:  Fusion
+ Dynamic reconstruction: Arthroplasty

Rationale for arthroplasty
* Avoids stress being transmitted to AS
+ Counteracts early degeneration of AS
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Ideal candidate
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Controversies

Post discectomy syndrome
Multilevel TDR

208
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Conclusion

Patient’'s selection

TDR could be an option (20% of DBP)
- Discogenic, modic1, no facet arthritis, no deformity
- Socio psychological parameters

Don't think fusion vs TDR !
= Surgeon part of multidisciplinay team
Patient has to deserve the surgery !

LUMBAR FUSION OPTIONS

Case
60 YOF with CLBP for 4 yvears
PT/ESI/Chiropractic/cocktail of meds
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Introduction --LBP
= A major public health problem
@ The leading cause of disability for people <45
@ 2™ leading cause for physician visits
B 3" most common cause for surgical procedures
@ 53" most common reason for hospitalizations

B Lifetime prevalence: 49%—-80%

Prevalence

Graph 2.3.2: Trend in Number and Proportion of Populalion
with Physician Visil for Back Fain, United Stales 19952006

50

=
A
7

30
00 X0z bt 200w
Sourrces MNatonal Cermer lor Health =i Total Physician Visits
Statistics. Mational Ambulatory
Modical € are Survey, 1998. 23 - & of Population with
Back Pain Visit

Epidemiolog

=

» High cost of low back pain

1996- $33 Billion in direct medical expenses

Much greater if indirect expenses counted
Waddell, Spine 1996

2002- %55 Billion in direct medical

Pawza, 515 2002

ArabSpine Course Diploma Module 1

Day 1
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Deyo et al. 2005, Spine

USA: 113%
increase in number
of lumbar fusion

compared with 13-

| 3% increase in

THA & TEA

between 1996 and | - = _fe

2001 RE R %Ej &;E i; R
— Wiy of Dpassors

coBHsRBdREHEEE

Lumbar Fusion

wip | : PL fusion without instrumentation

wup I 2 PLE + semigrid pedicle screw sysiem

Group I PLF + rigid pedicle screw system

Lumbar Fusion

Zdeblick: Spime 1993: Resulis Clinical outcone

Fusion : 2ood Fair/poor

Group | (nomsir) 65% 49% 22%

Giroup Il (semirig) 20%

Crroup 1 (rigid) 24%
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Kree arthroplasty

Hip replacement il
frotal and partial) = Spinul fuiian
—

i

D —

Na. of Operations

1993 1994 1995 1996 1997 1938 1999 2000 2001

Figure 1. Anmual Number of Knee-Arthroplasty, Hip-Replacement, and Spinal.
Fusion Operations inthe United States, on the Basis of the Mational Inpatient
Sample.

Data are from the Agency for Healthcare Research and Quality?

Practice Guidelines

@ Resnick D et al. Guidelines for the performance of
fusion procedures for degenerative discase of the
lumbar spine. J NMeurosurg Spine, 2003
Jun:2(6):637-740 |

= Van Tulder M et al.. European guidelines for the
management of chronic nonspecific low back pain.
¥ n Commission Research Divectorarte
‘ost Action B 13 Low Back: Guidelines for

lis Management,| 209 p

Red Flags

Older Malignancy Hx

rificant traumi Systemiec steroids

MNeurologic deficil Fever (= 100)

Weight loss (unexplained) Persistent pain
Substance abuse Compensation Issues

Ankylosing spondylitis
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Yellow Flags (Prognostic Factors)

» lnappropriate attitudes and beliefs about back pain
{e.g.. back pain is harmiul. or a high expectation

[rom passive treatment)

» Inappropriate pain behavior (e.g., fear-avoidance
and reduced activity levels)

kendall et al 1997

Yellow Flags (Prognostic Factors)

= Work related problems or compensation issues (¢.g..
poor work satisfaction)

Emotional problems (such as depression, anxiety.
stress, tendency o low mood and withdrawal from

social interaction)

Kendall et al 1947

Controversies in
Lumbar DDD

= Etiology

@ Treatment
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L.ow Back Pain - Disorders

Mechanical Referred

Rheumatologic Hematologic

Infectious Meurol

MNeoplastic Psvchiatric

Endocrinologic Miscellaneous

LLBP

Natural History

443 LLBP subjects postal questionnaire 12 months

15 general practices Amsterdam. Netherlands

2649 completed survey - less pain answered less often

7T weeks-median time to recover

At 12 weeks-: 52 weeks-10% had LBP

75% had 1 or more relapses during study

Pain and disability were less during relapses

l'ime to relapse-median 7 weeks, duration-median 6

weeks

Low Back Pain
Unable to diagnose

= “Up o 83% of pts cannot be given a

definitive diagnosis because ol weak

associations among symploms,

pathological changes, and imaging

results.”
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Modulation of Pain Perception in LBP

TapiE 2. REPRESENTATIVE RESULTS 08 MAGKETIC RESONANCE IMAGING STUDIES
I ASMITOMATIC ADULTS.*
S1eoy SRz Anaronmcal Fuiomcs
MEANIATID mLeina [or TIVE ANKULAR
o 1K TS AR
P b (%0
Boslens en bl Volmeers <6 yrokl —J3—— o4 [45] 1 MR
Violameers &6} vrold - i P 21 NR
Retsen e 5.7 Volomieers (msean e, 42 vr 18 52 N 7 14
Wenhaups Volimeers (mean e, 35 11—t xR 33
a al.®
Sumdnik a1 sl® Parkenas eeferred for besd or 33 Bl 72 'l S
mock imaging | median age,
42yr)

Anatomical Considerations
Intervertebral Disks

Facet Joints

Musculoligamentous Sturctures: ALL. PLL and
paraspinal muscles

MNeural Structures

<< Back to Content Page
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MRI - High Intensity Zone “HIZ™
Aprill and Bogduk 1992

igh T2 signal in the posterior or posterior-lateral

annulus in discs that caused pain d
subsequent discogram

@ Purported to be highly specific tor discogenic LBP
illness (PPV

HIZ

D Annular fissure with hi;i-n-h;mﬂnr signals 5

i,

MRI (looking for HIZ) then discography

109 discs in 42 symptomatic patients vs 143 discs in
54 as

Yo of H1Z:
= 59% in symptomatic, mptomatic

%o of HIZ lesions positive in discography:

= T30

 In sSymplomat 5 n asympic

Mot pathognomonic as advertised
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Treatment Options

General

: NSAIDs
Physical Therapy

Orthotics

Referral for Surgery

Clinical question: what are the indications for
referral for surgery based on the effectiveness of
surgical treatments compared with non-surgical
treatment or no treatment on pain, functional
disability or psychological distress?

Treatment Options
Surgery

& Suorgical:

= Fusion vs Arthroplasty vs Dyvnamic Stabilization

= Fusion: ? approach, 7 graft, ? mstrumentation

a Dipen va MIS

o Approgch: ALTE, PLIF, Circumferential, TLIF

= L

o | patnunentation: mne

Arthroplasty: Total | 5 Mucleus Pulposus

Dynamic Stabilization
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Rationale of Fusion

@ To eliminate pathologic segmental motion and its
accompanying symptoms, especially low back pain

Py T ey —————
|

Fusion or
Hlusion?

What Does The Literature
Say?

Cochrane Review - Surgery for Degenerative
Lumbar Spondylosis
Cribson & Waddell, August 2005

Surgery for back pain: 8 RCTs

BCTY V5 MO SUrge

3. mira-discal electrotherapy

3 RCT: arthroplasty

No pooled data because of heterogeneity of
procedures
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VOLVO and Spine Fusion

20H0 ] Waolves Avswacd Winner in Clindcal Stadics: Lumbar

Fuston Versus MNonsuegical Treeatment Gor Cheombe Laosw
Back Pan

A A

st redbedd Trial From fhe Swaocodish

Ci gy i

294 patients, 19 centers, over 6

criteria; LRP = =2 YT, O MErVe rool

compression, and faillure of non-surgical treatment

I'he patient must have been on sick leave (or have had

“equivalent” major disability) for at least | vr

Randomieed into
3 fusion sx (PLF, PLF

oups! 72 conservative. 222 had one of
instrument, ALLF or PLIF)

ollow-up at two vears.

Fritzell et al. 2001, Spine
2 yr Results

= Excellent or Good: 46% of sy 5 of conservative
P HilY)

More sur patignts rated their re
better’ (63% v

'better” or 'much
sUs 29%5) (7= 00001

Significantly greater improvement in pain ( VAS) and

disability (OD1) in surgery groups

I'he “net o wiork
versus 13
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Criteisim to the Fritzel Paper

ring studics were not unified

Physical therapy

I structured/spe

pain of al
duration who

[_.umbar Fusion

% AL . 2003

NORWI N TRIAL

» 64 patients { 25-61) vears)

k pain bt onger

wion i L4-1L5
lor L5-51

nddomized 10 either

ented fusion

MtV ntervenlion ar
es, of lumbar feskon
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Brox et al, 2003

& Mo significant differences in any of the main
= of independent observer rating, patient
ain. disability or return to work

Radiating leg pain improved significantly more after
surgery

Al one-vear follow-up, the conservative group had
significantly:
fear-avoidance behefs
Better forward flexion
Better muscle strength and endurance

[.Lumbar Fusion

[_.umbar Fusion

MIRZA, 5. ET AL 2007
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Cochrane Review - Surgery for Degenerative
Lumbar Spondylosis
Cribson & Waddell, August 2005

Comparison of fusion techniques: 15 RCTs. very
heterogeneous

& instrumentations

{: approach

3: electrical stimulation to enhance fusion

Cochrane Review - Surgery for Degenerative
Lumbar Spondylosis
Cribson & Waddell, August 2005

@ Most of RCTs report short-term. technical. su
outcomes rather than patient-centered outcomes

@ Although high fusion rate, but not necessarily long-

term good pain control

B Authors' conclusions: Limited evidence is now
available to support some aspects of surgical
ctice

Mean ODI1
h Baseline Chang

420 3 156
430 133

ArabSpine Course Diploma Module 1
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Case
60 YOF with CLBP for 4 years
PT/ESI/Chiropractic/cocktail of meds

X,
€S Summary

K4

~ LBP - 80-90% of people experience

~ High cost to society - and rising
£33 - 55 Billion in direct costs alone

~ Can be difticult to diagnose, psychosocial

overlays ‘“
L ‘ :

b

224



<< Back to Content Page

Summ dary

»Red flags should be récognized and referrred
»Patients with radiculopathy
~PT =Sl

= If no improvement after 6 weeks : surgical
consultation

Summ dary

» LBP without Radiculopathy
=0 one treatment has been convincingly
Shown 1o be effective
there 15 a role for PT _ oChiropractic s OK
~Comnation treatment
1t-ed
» Empower the patient o take control and be an active

pariicipant in the healing proc

~Surgery’

ArabSpine Course Diploma Module 1

Day 1
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Please refer to Book of

DAY-2 (MODULE-1)

for continuation...
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