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AXIAL PAIN

Biomechanics of Lumbar Spine
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= Resist tensile forees in nearly alldirections

» Shape of each disk is not purely elliptical but concave
posteriorly

= Provides greater cross-sectional area of anulus fibrosus

posteriorly and hence increased ability to resist tension
that occurs with forward bending
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Annulus Fibrosis

Muostly awascular

Latk innervation
Drstmrrrast laywry
Urweriebral meres

Thickest anterbarty.

Sharpie’s fibers
Gt i B bancly
Digbar 170 ooneact be Gha oo plabe

Disc physiology

= Compressive load decreases hydration
= [poreases its mechanical function.
‘Water content
Decreased by BO-909 with age.
Disc volurme
Reduced 20% dally [reversibie)
Lows 15-25 mm of WE height
Acts as a hydrostatic
Unifarm distribution of pressune
Mufrition is mainhy by diffusion.

Disc Herniation

Cervical C5-6 & C6-7

Lumbar L4-5 & L5-51 [MOST MOBILE)

Disc hemlation
Protrusicn or bulge - contained
Annulus intact.

Extrusion - migration throwgh all layers
Annulus opened
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& Supraspinous ligament

* Well developed only in upper lumbar region
* Most common termination site - L4

* May terminate at L3

< Intertransverse ligaments are not true ligaments in
lumbar area and are replaced by the iliolumbar

ligament at L4

+ Interspinous ligament has least overall stiffness and joint
capsules the highest

<+ Anterior longitudinal ligament
is strong and well developed in s
this region

it

*»Posterior Longitudinal Ligament <3
is only a thin ribbon in lumbar W
region, whereas ligamentum flavum ™ =

b=

is thickened here

i
iy
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3 layers: posterior, middle, and anterior

* Posterior layer : large, thick arises from spinous
processes and supraspinous ligaments of thethoracie,
lumbar, and sacral spines.

* (ives rise to latissimus dorsi cranially, travels caudallyto
sacrum and ilium, and blends with fascia of
contralateral gluteus maximus

* Also gives rise to internal and external abdominal
oblique, and transversus abdominis

* Anterior layer : passive part - transmits tension
produced by contraction of hip extensors to

SpiNOUS Processes

* Posterior layer : active part - activated by acontraction
of transversus abdominis muscle

* Tension on TLF will produce a force that exerts
compression of abdominal contents - external corset

* Compress lumbosacral region and impart stability
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* Flexion of hip

* At lumbar spine, buttress forces of iliacus, which,
when activated, cause anterior ilial rotation and
thus lumbar spine extension

* Also provides stability to lumbar spine during hip
flexion activities by providing great amountsof
lumbar compression during activation

* Someanterior shear is also produced when it is
activated
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1. Lumbar flexion r

= More limited than extension ===

= Maximum motion at lumbosacral joint

= Anterior tilting and gliding of
superior mﬁﬂ:ﬂs

* [ncreases diameter of intervertebral
foramina
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+ Limited due to shape of zygapophyseal joints

» Also restricted by tension created in stretched

capsule of apophyseal joints and stretched fibres
within annulus fibrosus

« Amount of rotation available at cach vertebral
level is affected by position of lumbar spine.




» When flexed, ROM in rotation is less than
whenin neutral position

* The posterior anulus fibrosus and PLL limit
axial rotation when spine is flexed

* The largest lateral flexion ROM and axial
rotation oocurs between Lz and L3

SPINAL COUPLING

* Kinematic phenomenon in which movt of the spine in
one plane is associated with an automatic movt in
another plane

* Most consistent pattern involves an association between
axial rotation and lateral flexion

« With lateral flexion, pronounced flexion and slight
ipsilateral rotation occurs

* With axial rotation, however, substantial lateral flexion

in a contralateral directionoccurs
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* Integration of motion of pelvis about hip joints
with maotion of vertebral column:

= increases ROM available to total column
- reduces amount of flexibility required of lumbar
region

* Hip motion:
- gliminates need for full lumbar flexion,
= protecting anulus fibrosus and posterior
ligaments from being fully lengthened

KINETICS

General biomechanics

Deformation of tissue in response to applied load usually is
displayed by means of a stress-strain graph.

Stress ks a standardized measure of applied load in a particular
direction (load divided by area of speciman,

strain is a standardized measure of the defermation in a
spicified direction [elongation divided by ariginal length for
direct straln, and shear deformation divided by specimen
thickness for shear strain).




The elastic range is the range of defermation froem which
complete recovery |s possible after unloading.

Afver the elastic limit, plastic deformation can ecour. After a
spacimen that has been taken into the plastic range |s unloaded,
a permanent, plastic deformation remains.

After the ultimate or masximum stress is passed, failure ooturs,

an euample of time-dependent bohavior is the decling in force
magnitude in Harrington instrumentation that ocours over a
period of hours after the operatian
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SHEAR

* In upright standing position, 5 v
lumbar segments are subjected to
anterior shear forces caused by: \
= lordotic position
= body weight
- ground reaction forces

+ Resisted by direct impaction of inferior zygapophyseal
facets of the superior vertebra against superior
zygapophyseal facets of adjacent vertebra below
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7. LUMBAR FACET PATHOLOGY

« Subluxation or dislocation of facet,
Facet joint syndrome (i.e.
inflammation), Degeneration of the
facet (i.e., arthritis)

8. LUMBAR CONTUSIONS, STRAINS, AND
SPRAINS, FRACTURES AND DISLOCATIONS

* 75 to Bo% of population experiences low back
pain stemming from mechanical injury to
muscles, ligaments, or connectivetissue
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AXIAL PAIN

Pathophysiology of Axial Low
Back Pain

AHRQ Technology Assessment

Agency for Healthcare Research and Quality

“In 1R majoriny (5% of patients with ke back pain, Symetoms
@nnod be attrisaned to a specific dsease or spinal pathology®

AHRQ Technology Assessment
Agency lor Heakthcare Research and Quality

*In thae majority [225%) of patients with ke back pain, sympgtoms
[AngE be attributed to a specific dsease or spinal pathology™

*Consensus statement from the 1970'
*Pre-dates MRI and modern diagnostic
injection techniques

Spine Pain Differential Diagnosis
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Prevalence

* Lusnbar facet:
& 1096 [Schwearsar) - 1% |Dupabmal
s Intereemeheal D
= 478
® Hig
» 100,000 per year of wymiphomss hip 08 in pereval popalstion
= g o papulalicn
« 5l
= AR
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Degenerative Endplate Changes (Modic
changes)
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Intervertebral Disc = High Intensity Zone
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Conclusions

*Low back pain is usually not “non-specific”
*Camman anatomic causes include VD, 511,
facet
*Prevalence of these changes with age
*Diagnosis of discogenic pain - history and
iMmaging
*Diagnosis of SU and facet largely dependent
on diagnostic injections
*Be ware of false positive responses
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AXIAL PAIN

Spinal Alignment and Balance:
The Role of the Lumbar Spine
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Aging Population

= Prevalence of ADS

= GAE 260y

= Mean Age: 70,59

= Lumibar gpine

= Cargnal cobb »sa”
=Apexly

& Fractional aave Las

neralive Soolns
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latrogenic factors

= Flat basck: hypolordatic Instrumentation
» Pgst Liminectomy instablity
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Aging spine

* Sagittal aging profle

- i Perr a ek e by e m e
= L b
= Frovslons BES #odea =

= (ol & Sag Profile

= Lumbur shangais

* Usteopenia/oileopoross
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= L1 Fractury

* Pegudanbredhs, Hardwarne frachane
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Conclusion

= Asymetrecal dir degenerationicelpae
* De Novvo ackit scoliosis (coranal & sag det.)
= Rk lachons of deteriortaion
= Fgraminal and canal stenots

- Gag defarmity & QoL




AXIAL PAIN

Understanding Spinal Instability

Spinal instability

definition

» Stability of the spine is that quality by which the wertebral

structungs malntaln thelr cobesion in all phystological positions of
thee spine

* Incstadsllity is a pathological pracess that can lead to displacement
of vertebrae heyond their normal phypiclagical Erits.

= Spiral instabilsy and Low back pain : widely misunderstood
= Segmmental joing Lasity : Loss of mechanical Infegrity

= Degenirative disc diBeade fois of e duc haighe, loit o e e vscal fuppiet]
- Facet joint laxity

- Spandylolisthesis

* Segmental and global deformities
* [ARr Ogenie IS LADTTLES  (rmmeonamerl, pars debnr L, mustie i gimomt dhrostion)
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Hypothesis

Spinal instakaity = Mechanical loew back pain ?

Stabilimtion negeny = neutrlisation of segmental instabilty

Ressults of fusion on low back pain ?

Lorrelation of radiograptical fusion an back pain?

Deterrmination of the pain generators ? (dae migh moimed the sgreetal kbt
Eclenalfic eddence?

Clinical aspects of spinal instability

= 135e''s the concept of spinal instability

= Mechanizal Back Pain

* nszahiity might be vertical, tranalational, rotational or complex
= Abngrmal motion (under physhlogical loadk) ks 2 source of pain
* Abngrmal motien might be asseclted to back pan but not
niecessany musaive!

Lumbar instabilty (vertical)
Degenerative disc disease

56




Lumbar instabilty (rotational)
segmental deformity

Lumbar instabilty (latrogenic)

* Parst disschrmy
= Paost laminectomy

= Faeudarthigsis

* Hypelondotic instrumenitation, adjacent segment
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AXIAL PAIN

Role of Intervetebral Discs in
Low Back Pain
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Are those findings
responsible for
low back pain?

Py ety s

T e, T, S T,
i remmss we | osmomsw wwes wel wamemes o

ramw rarmen

LN Co-

= 0 v, 1 el ke ol el

L L el R o )

B e TR Pl i Clowe i Dbl 708, vl D

Can you even
explain low back
pain from
Degeneration?
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How can you
prove that a
degenerated disc
is causing low
back pain?
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What does our

surgical database
tell us?

Surgical Strategies




Fusion
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Are there any
guidelines for
how to approach
Discogenic Low
Back Pain?
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AXIAL PAIN

Interventional Treatment of
Discogenic Low Back Pain

Intervertebral Disc

= Asacpcular fibrocartilagnces stnactang (largest in the human body]

= Suppodts (principal load bearing stneciuee of the motion segmee), and
alowi movement between vertehral bodes

= Ot annulus fibroda — dends beyers of eollagen liber
* inner muckews pulpcrus = collagens and elastin fibers, proteoghcan pel
= 408 of low hack pain, tend 1o be in youngs patkents

Discogenic Low Back Pain

* Begduk & others

= Lismibae discswere innereied
= Reviewd of the erabore etablabed that (hid had Besn kaowm dince
1559, but had somehow been ignored

= M longer a defense thas bembae discs could ot hvert Decacas they
lacked 3 nerve supply

Discogenic Low Back Pain

= Digppcticn angd hinologica! stades
& Pderre PR o T g Rt T ot o e o e T e
= Banches ob
B e R
= fery imnl po e iy
= vprral rami
& Hrglac el shadas i bumiah and shmal maledal
= |tradical PeriE Cortan DECTIGE: Such 38 CGRR I and Ruinanch B which
pre characterete of nociceptvee, nenve fibers
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Interventional Treatment options

* Regenerative Techniques
= PRE Stem Cell Imjections
* Intradiscal Ebetrothermal Therapy (IDET)
* Biaculoplasty
= Grey Ramus Communicans Ablation
» Basivertebral Meree Ablation
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Intradiscal Injections

" wm:mmmmmmmm
i

= Khot 3004 2 RCT Intradiscal steroads - 130 pis, no diffcrence

4 Cohies 2007: Intradises Cytokine iBhibivar: na difference

a Forg 2040 RCT for Methedgne biuo - placobo corqmdied, 2 vear
Eallowy-up

=Ealewad: Proapectie folow-up studywth 15 patents - 405%
Bl 30 plan reled

Regenerative Medicine: Definition

HEMA Warch 2018

“Field that imvolves replacing, engineering. or regenerating human orlls,
Kkt OF QgAT 1o esbabliady, restoon, of enhance normel function™

Broad soope:

Cell therapies, therapsutic tissee engingenng products, human and ol
tisese produces, and combinations such as scaffolds

Intradiscal Platelet Rich Plasma

* Ao pesle Iror wihols Bhoos
& Corrifuged B2 yiekd Apsalie dosnenirEied arih plekas, jrowth feten
= Trarmdo: ming growsn lecier b (T8G|
= |muliey Bl provaci tumer 1 [0GF 1]
= B fitroblayt growth Factor (ERGF)
= Plainiet dorived prowih factor B8 (PDGF|
= Vol ar aviiol hehal growess desser [VEGF)
& Supply ad reliiis dopraaiytelag sty of Brenat Renory el Spakine 1
pryile 3 regeserahe R imeies thar aupments healing and promones repsir




Growth Factors

= Non-gisg:
B Nl R s el T S A e by e s e
Bidcria, sl koew i Liligw

= Rabbit and rat mode in vive cxperimental degereration demonstrate
proteciive effect:
& prasarval o of do sigral and bt and increased e preaion of mh ke
coiligen Tyee 1 and pesckagivean
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Intradiscal Platelet Rich Plasma - Evidence
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summary Intradiscal PRP

= Prechinical daza in witrp and animal models s promising.

* 3 clinical triaks
® gl with devgn Bsuts
* relbs are mod et Bt eraraping

Intradiscal Electrothermal Therapy (IDET)
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Percutaneous Radiofrequency Meurotomy of the
Ramus Communicans

= W5, Shim G, A endomiped coesrodied trigl of rag céreguency
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kapural, L, et al. Pain Medicine
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kapural, L, et al. Pain Medicine

- Bedults;
* Wa procedure-related complications

 Srakistically tigniicant improvements in pain and funclion @ 5
mantds

= 16 mg reduction indaily cosoid use

Conclusions
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AXIAL PAIN

Surgical Indications for Axial Low Back
Pain and Degenerative Disc Disease

Introduction

* Evaluation

« Surgical options
— Fusion
= Arthroplasty

* Evidence that surgery improves outcomes

* Conflicting evidence that surgery is better than
non operative care
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Fusion

* Incanclusive
= Lk L WS Spine, 20014, Revirs]
= P B Spiree. 009, (R
Wi L o espained Ty ron op Bealment,
* Fusign better than non op treatment
= Friteell P Spine. 2001
= lulusd, TH 3006
L] I!mrt.'uuf'!mﬂahlmmﬂum
= Do S Spine. 2001

* Fusign and non op treatment similar

= fifam | Spine, FOOR
— Fairitosnk | BRAD. JOOFS
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Arthroplasty

* Mo studies reported comparing LDA to non op
treatment

» Several Cases series show benefit for LDA with
Mo COMParison group

Fusion vs. Arthroplasty

* No difference in outcome
= Yajun W E51, 2000, Feviaw)
» Yamden Frerenbeemi K. B 2000, [Resdew]
= Blharraslbal 5. Spine. 005,
= Ogler | Spine. 200T.
s (e B Spies, B0, [Rirciew]
5 lacddet W CocPrans Feaw. JO1 1,

5




My Preference

Mechanical srmptoms by history
Failed 1 year non op treatmert *5#
Mo smioking

Bl under 3

Off narcotic pain medication
Degenerative diseass an AL
Discogram rarely

= Paychometric evaluation?
= Ong level disease. Rarely two,
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AXIAL PAIN

Fusion Options For Lumbar
Degenerative Disease
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AXIAL PAIN

Avoiding & Managing Complications
Lumbar Fusion
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SACRO-ILIAC (Sl) & DISC ARTHROPLASTY

TDR for Degenerative Lumbar Disease
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Non fuser portfolio

* Adjecent disc
* AS Degeneration Disease
* Natural history § 0 4 K P T s o )
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+ Dvsoagrophy sirg modorn pral npedic diz purchure
rapd=ad @ GooEraned g Ragrera i e I0pear Yelomag Dempaned
g FaTehad cormrels

;iﬂ“ﬂ"f::-d mow s m:rr‘.::hhm
i dhici eepmind 1o dg radumere e

+ Cpmenintie Ma fircings of dins benigh koo wndl msclear wigrol boss
umnmm“nﬁw —_—

+ Mipwy M3 firgings fo- dign hamia® gawpry
] o Tk Bade o thet e oo bt pampetd Te M sowvalihesel pe

+ aretul comticdoration of righ ol bsef' B phould Be wind ir rcomesprdeg
Proveiures ks (B PenCture for ganpera of Tharapedteo
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Discogenic Lumbar pain

Treatment Goal:

*Resect the pain source

# pgoarrudt the ihgment
= Mg recoratnaction s Fakon
= e "R T Arwoglrrs

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

Post discectomy syndrome
Multilevel TDR
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TOR in post-discectomy syndrome >

Yes
if there is no radiculopathy
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Multilevel disc disease
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Conclusion

* Patient's salecticn

* TOR could be an option (0% of CBF)
= Discogenic, madicy, no faore artheith, ro dedorminy
= fosio prpshologicsl parameten

* Dan't think fuslon vs TOR !

* Suspenit part of mullidiscphneg Leas

» Pationt has bo deserve the surgery !
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. IAC (SI) & DISC ARTHROPLASTY

Avoiding & Managing Complications
Lumbar TDR

Rationale for TDR

« Adjacent dis

* AS Degeneration vs ASBisease

* Matural history AsS o4 % year
{(Moasett and al) Y par
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128

« Dscography using modern smell needle digs pancture
resdted in ocoslerated disc degenerat ion gver 10-yeoar follw-up comporecd
o marched conmrals

= hsalitative MR firdings of rew dax herniation, rew andplcte chorgas,
and progression of disc degereration grade were all fourd more frequerthy
im digcs exposed to disc et ion,

s (ot ot ive SR findings of dec height loss and mcleor signal loss were
alse grearer in The dised snpoased To SSg ifjecTsa

« bigw ME firdings for disc herniat lon were depropertlonat oy
Found an the sede of the dise inEeras compared 18 the canfralareral sl

» Coreful congideraticon of righ and benofit sheuld be wied in recommending
procedures svpleing O prondture [or dupgreosieg o e g
IR EnT R




Age
f BMAL
Miuiltidigeiplasy avalpation

Facet avaluation (ET)
infarmatan

Discogenic Lumbar

Treatment Soal:

Resect the pain source
= Recanstruct the segment

= Eupd reconsbre o : F s
= Deyramic Pecsra e teor: A rthroplasty

Rationale for arthroplasty
= Avoids stress being transmitted to AS
= Counteracts early degeneration of AS
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TIdeal candidate
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Controversies

Post discectomy syndrome
Multilevel TDR
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Multilevel disc disease
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Conclusion

Patient’s selection

TDR could be an option (20% of DEP)
= Diseogenic, mediel, ne fecet arthritis, re delormity

— Socio psycholegical parameters

Don't think fusion vs TDR |

+ Surgeon part of multidisciplinay team
* Patient has to deserve the surgery !

134



CRO-ILIAC (Sl) & DISC ARTHROPLASTY

SI Joint Pain, Diagnosis & Medical
Management

Owerview

* Frevalence

= Physical Exam of chie 511
s Diagnosis

= Corderyakive care
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Sacroiliac joint: Function

= Wirght Esarng joint
= Articulacian between sacrum and pebds

& Trarulate SWte in Pl o8 S 1. dingl Sl B spend Lo Biive.
= Pty ool = mo direct mapsplee scfe by

Sacroiliac Joint: Anatormy

= Hyaling cartilage at sacral surface

= Fitwecartilape at llas surface
= Synicvial space B relatheely bow volume™ 1.1-2.5¢:, Average 1.5 OC
[Fartie, Dreyfs]

Sl pain = Prevalence
Prevalance in patients with chronic aial pain

Sehwarzer [Spine 1995) 16-30%
Maigne (Spine 1996); 19%

Cohen {Anes Analg 2005): 15-25%
DePalra (Fain Med 2011): 18%.

Post fusian;
Longe (British Medical Bulletin
9 studies, 32-43% prevalence
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SACROILIAC JOINT HISTORY

* Imgeraial, history ciods nof prechot nesporss bo diagnastic infecbion
= pu b o LS wiieh rareky seen in pamenes with o ive S injecrion

. wﬂrﬁuuanmmmmumﬁwu

| Drretm F i e WP L ey L B o i e -
LI T . W TR [ LR
¢ LFmis MR D B § RiEw PR d | E-T
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Clinical Diagnosis

* History and pain redesral ang non-spacific
= Vit alsont jpheyacal Exam ™

= Prevocative man euvers: Distraction, Compression, Sacral Thnst, Gaeralan's,
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Physical Exam?

* For any spacific maneuer, wry poor sensiteity and specificity adun
ugng anesthelic & 3 reference standard

¢ Laslett sy bugests Ehis ca ke overtame by wiing combnation of 3
PE manewirs

= Mfore recent smaller studees did not show association

Conservative care

= Activiy madfication
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Interventional Procedures for 51) pain - to be
discussed in a separate lecture

= 5l jcink injections
= Radicfrequency Abladon
* Ppripheral stirrulation
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SACRO-ILIAC (Sl) & DISC ARTHROPLASTY

SI Joint Interventional Options

Sacral Ligaments

. ;I'hmhlhpdﬂ-rmuln laegpe part dos 10 the posdenicn sacral
gaments,
& i ubieean higaitent, Aicrod s Iareete, Babefer At Rfirneas,

paieriod ol e, il the i Ere i aereiliae lgs st

* By 55 years of age, these bgaments tend to caaify, further Biting
mevement af the SU complex {Rosatelll, Agar, and Chhaya 200&)

= Maim significant contribations of 1o the sacrolliac joirg complex and
its Biampchanics
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Interventional Procedures for S1) pain

* 51 joing injections
= Radiofrequency Ablation
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A randomized, placebe-controlled study to assess the efficacy
af lateral branch neurctomy for chronic sacroiliac jaint pain,
Patel Pain Med 2012; 13 (3): 383-58.

Fatient sebpcbon: & 75% relief from dual saoral LEA
H=51, #:1 mniomization treasment: conirol

e
e B b B ey b b Pl 8 e e e Al
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Cohan 5P, Marley B Buckermaies OC, Brd, Kurihara C, Mafands B,
Dragowvich A Randomired placebo-controlied study evaluating lateral
branch radicdreguenty denervation for sacroiliac join pain,
Anpsthesinlagy. J008:1092275- 208,

i g it ] v
P e Fan
TR O RS R R
n i
+ = vom ammm i [
L]
:.-—I:—- ? - &l [y

Sacral Radiofrequency Ablation: Summary of

Evidence
= 1T ERuiurs (al bl
“mdﬁ. anesthetic blocks of Ehe Sacral Iateral
ot bears 5% rebef reguined dor
pregresion to SUBRRA. (Patel ot all J013)

Hmdm%hmﬂt&ﬂnﬂhmhh
"%mwww

= IF shudies intra-articular saomifisc joink bhock | S8
= fRong Thie hall IRjE S5 Sad INchedng M i Bad incal insithalie.
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SACRO-ILIAC (Sl) & DISC ARTHROPLASTY

SI Joint, Fusion Options and
Percutaneous Technique
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Sl Injections

= 51 joint 3pacd is only 1-2 mm
wide

+ Patgntisl ipacs

« Wariable anatomy

= =10~ I false posithe rate

+ Saill hana s dalingd this i
penerators in the 5U

ArabSpine Course Diploma Module 1| Day 2
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Evidence Supporting Diagnostic Injections

+ Prasen pobd standand is to perform these under fleono controd; sven this
techrique leads bo significant miss ates.

+ Blind nnttiond gy ~1T% scourate

* €T guided ~22% accurase
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The Dilemma

* Patiend sehpcticn
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Surgery

= Oipen dorsal
« IS posterior agproack
« MI5 lateral approach
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Sl Dysfunction

= 008- introduction af MIS 51
futsiain

= = 30000 M5 cases done to date

using technology from a single
CompanTy
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Literature Review

* Pubkbdied search
= & joint

= ih pertinent studies

162



ArabSpine Course Diploma Module 1| Day 2

163



ArabSpine Course Diploma Module 1| Day 2

Summary

* Wend eors infarmation
» Better diagnostic tests which are seliable and reproducible

* Loager term shedies indeparadent sources

CONCLUSIONS

* METICLROLIS PATIENT SELECTION

= | HAVE DONE BMANY WITH GREAT SA0CESS WITH THIS AND OTHER
TYFES OF IMPLANTS

= WHAT ARE THL SALVARGE STRATLGILS

= THERE ARE SOME NEWER IMPLANTS WITH ALTERMATVE

AFFROACHES THAT CAN BE CONSIDERED BAT THERE 15 NOT A GREAT
DEAL OF EXPEEIESCE WITH THESE OPTIONS YET
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Studies

« WRAYS
« €T SCAN

= R

* SPECT BONE SCAN

= UNFORTUMATELY FREQUENTLY MON-DIAGNOSTIC

Pertinent Anatomy and
Biomechanics
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The Dilemma

Diagnosis
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TREATED WITH T PURTHER IRECTIONS LIMITED SUCCESS
0L DS PR FOLLOWP
FERSISTENT Radn

IALARTS LOOPSE
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FUSION
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FACET JOINT PAIN, EVIDENCE,
OUTCOMES & CLINICAL PEARLS

Role of Facet (Z-joints) in Low Back Pain

Lumbar Facet Pain

= 1511 Goldwaith proposed 1 —joints a5 caue of LEF
= 1594 Schwareer of al, describing prmalence of lumsar facet pain
& Wounger patiealy chrosis LEP injurid privalisds 158

= Liderly patients prevalenor S0
* Prevalence in lileraiure anges betwesn 10-00%
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Momenclature: Punctuation Matters

Let’s eat, Grandma!
Let’s eat Grandmal

Nomenclature: Punctuation Matters
* Jointsfdiscs designated using a hyphen

IS & DDTGCTRON — I reng A et
= L4-5 r-joind; LS-51 intervertebral disc
*Neryes designated using a comma
LT BT
= &, 5 eyl brasches innesale the 1551 1 joine
= L&, 5 MBS indaten block of L4 ng LS LY

# L4-5 black is non-specific

ArabSpine Course Diploma Module 1| Day 2
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Spondy-what??

= Spondylasis
© g eruthes cond thon of he spine. ONen, 1S 1elaLe ude geg
= Spandylabpis
= defect in She pary inberarticular o of She neyral e, that porfios of the neunsd
rch hat conects the supericr and inferior srioular facets

= Spondylalksthesis
= Sliapage ofl ane wemeben| bodh sl respso i the ons bensath it
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Zygapophyseal Joint Pain

= Wiche rarge of repaned prevalence amang
ehvenie pan patients: 4% TOK

* Uging controlied blocks: 4%-15% cadne, Came.

i e ] WiTH pnae shudy showing up o S05%
M wd I A S s i 1P

» Ol at 145 B 1551 merwaar

* Documenbed degenerabive changes in cadaveric
siucdies s earty a5 chind decade of e s pos

Ivpapophyseal Joint Pain

* Miw do we know who has it#
* Ko puthagramanic hatory of ympiomatology

Imaging

= Undes here & a joint Tx or subbusation, routine
Imaging eannat detaet injury ba facat ol

= e range of findings, from inone 1o severe
degrne e changes.

= Muchear iraging: wil ceed inc. uplake, bl
APt Siry i Fymplamstic

= Weither radicgraphy, CT or MBI are refiable
Indicators of facetogenic pain (Shwarzer ot al,
Spene 1555
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Imaging = Facet arthropathy
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Initial Treatments for Facet Mediated Pain

- Whedirations NSADE, Tleenl

= Mrpical TherazyHome amrche progiam

- kniEeat

o e R Tl HET Y. T, [RINETRI R,
HRETEEN

= TEMiwun®

- ‘Boga/Pilyies

« Teme

- Bpauurarcs

183



FACET JOINT PAIN, EVIDENCE,
OUTCOMES & CLINICAL PEARLS

Interventional Treatments for
Facet-Mediated Pain

History

= 1583 Bogduk describas the inneration of the lumbar facet joints va
the medal branch of the dorsal rmmus

= 15904 Nillesd with mized results of aMemats 3% RiA doe 1o develoging

= 1597 Dreyfuss demonstrates validity of anesthetizing the medial
branches (MBE)

= 1550 Kaodan cemonshrales (hat MBS Blochs expanmenially indusd
facet pain

History

= 2000 first sbady with madem bechnigue and patient selection via MBS
g RS i effective

* Lasz 15 years:

= firang bodys of eviderce
= Corinied Debate
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Intra-articular Injections

= 2005 Fysbematic nevrw; CUTCOTE MEasiEes 3% shor term (& months),
long term {1 year]
=31 ACTY, 5 pusrarsnal Bt
— Lyl 10 K bambcaacral ntramthoalar insciong
= Lyl 1 Bt ol i EERMTHORAN ot

an
=

-
el

=
e
S A . S e A e Sl S B S A

ann

——

"
g -

e e
ant - rem
e —
Hbmd | a8 i e ——
e P s e e ey R et
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Intra-articular Facet Jaint Injections

= [Faoet woiurmss B~ Joo

= il Fapel Jodnt oyals caming
OIS b E Ty e
a3 igEeateon o rualaitl
" iy
* Worsereng of pain, e,
Eoprdeg My Darase,
+ Hewbe e damige e 402 uli
it i ! o plasie s the
o space

Intra-articular Facet Joint Injections: Lumbar

w T b
— FlCrasope o+ adusing bo aligs the
margine of bhe 547 and IAP
= Lomagt oot
oy, T
- BT e IR O e
VR e o kg
=Small amsani ol conbraat s sdded
sooend e placement
= I F WLl e il
e
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Intra-articular Facet Joint Injections: Lumbar

187
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O reberl i e dl

Somg ik 3N

Injections as a Predictor of Treatment

= MBB not only disgnoss kwlar [soet pain, it predicts
respoahe to BRA
» Sy by Oveyfuss:
5 AL bt BTN ] Pl i L ot ol aran b B

o el ol patier il eaparinnind 41 led & 0% redulanin
iy

= BT kad of laasf B reciuct anin pain taseg 17 menthe

+ Mulliphe ather sludies show that s rigerous
diagrastic criberiy netult in hetd robedn redpense 1o RFA
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Radiofrequency ablation

= Leyel | eadence for medal branch blocks for diagrostic accuracy inthe
lumbar spine, bl || ideroe in the cervical spine

= Several pudied: after sopespriate diagnodtsc blocks, FRA lrads 1o
sigrilicant and sustained pain rebic!

A T L T Y S T PR B ST Pl 1 W
B

Radiofreguency Outcome Studies
" Lped 1996

. w.du#l bl corirolied BFA v Sham in cheons cenecall Faes

& Pl mirrd or e 18 Aot 3 0 pre- e i ¢ i
= BFA proug: 33 days
= tkam Kdayn
. o 00 K Torgt progpc e i treat cnby patien s wilh bambar
w1 [N mm»mnmm'ﬂu orly
] 0 sl e o oty st P el SR
= Mo reports of long-term sdverse s effeils secondiny oo e o B s,
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Radiofrequency Ablation for 51) pain

= M08 - ACT Cohen: &8 pabents
= L and 15 primany dorsal e and 51-3 Roenl bench BF ablnkon
= L& mestha
= L, BE 12 mas, ST Bmics] 250% rolief vs 14 and (bin controlat 1
LLL ]
= 2012 = RCT Pated: 51 pasients
= b5 pnay 2ol ramd a0 51-55 Ltk BEsach aslan n
= Treghrree o o st impmvemeni ek 1 noaths wth fessffubevwond 9

[FEV RS EENSL LT ST [ FESR T RSEEPRS Se Ty
= =y

B Y PN OPE N ST 5t T P P T s, e
- ——

MacWiear | Bogouk o 3l May J013. Pain Med Lumbar medial
branch radictrequendy reurolomy in Mew Jesland.

= L patierd s, selected on the Breof conplete el of pan kllowe g
iAol A, dagnantc. nedal branct blocks, weng bridted with RFHL

= Susieasl Suleome was delned it compitt e eoled of pdandor ot kealt b
e, GO ale nekenities gl ADG, 0o nawd I8 ae Pt b Sh i,
andd KT

= Rl 15 Uhe lwo praction, 535 and 538 of patieints e hirerd a
surne v Ul ounacemes Reliel bihed 15 ssonbhs toe the el BFM and 13
miirths for repeak e armerss. Rbcarng B repeat trasimers pItens
gyl garegd v bl e 3 et an dorgtion of 170 lemoethe, with e 70K
whill Fuwe g ke f % ool lom
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Radiofrequency Principles

= Elgctenl st sl 30 e

F R [ i
=
1
i Lha 1 e [T =
Pl 3 i 13
= riar g -
LR ]
= Shdpbor o raglrtanc 2 br
= (i i of (g fis
L e R P S P
vl e
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Complications

+ Inerines wnrrae, el pi o mg, 55 day
= Pergihenk pain best Woeshy

= jmohing Barrirg By oo ns bty | byodcalh subaddes n A 5 ecia)
= Topat wrlk gabdoentinge TOA

v Thar gl injuary to konfupse fl thsse

» [atreraty rem comg boatione dus to lesssning o inporne:t nene
= PermanenT bl wealnes
w Paruanen sermory defcil
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FACET JOINT PAIN, EVIDENCE,
OUTCOMES & CLINICAL PEARLS

Hybrid Lumbar TDR and Fusion
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FACET JOINT PAIN, EVIDENCE,
OUTCOMES & CLINICAL PEARLS

Evidence Based Medicine
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FACET JOINT PAIN, EVIDENCE,
OUTCOMES & CLINICAL PEARLS

Clinical Guidelines

211
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EVIDENCE,
ICAL PEARLS

Outcome Measures in Spine Patients

Case: 60 YOF with severe LEP

Aligned spine

Whal dised 1 aedh b Bhe clinbkian?
Wahat desit It reEdn B e SateTILT

Outcome Measures

g until recently the focus of most spine surgeny
Eerature has been based on clinical outcones

= {something missing)!!!

= Ultirmate outcome hawever, should be a
combination af:

& Clirscsl

& Fundtaanal

*  Health-rélated oulcomes

= Satisfaction with cane.
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Cost-Effective Care

. e

How Do We Know If Care |Is Effective?

@ Effective care maximizes probability of desired health
BULEOES

@ Outcomes are markers of whether or not care is
effective

The Era of Outcomes Assessment

B Outcomes in clinical practice provide the

mechanism for;
The health care provider

The patient
The public
The payer

To assess the end results of care
and its effect upon the health of

the patient and society.

[Anderion & Weimten, L)
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Qutcome Meanings

m Health Care Custormer - Mesning of Outcomes
B Pupiri-puichasen G contalnment
W Regulaion HEP campliance
W AT NHATALGES EMECisncy-Iow utizaties
W Clinicyl Repar chisn Procd of a premise
B Dubonemes Experms Panignt'i Bl
W Health Care Providers Ehinical-Health Matus.

© [Fanse OF, Weee 5, dh0n0e B0 0 setinam. 56 The (hincal Appleaten of -
Custegrmam As i, Stamiod Conmecisul, Appletan & Linpe, JO001 < |

Outcomes Criteria

= Uiy
= Reliability
= Validity

B Sensitity
m Specificity
& Responsivensss

I% it ugeful?

Is it dependable ?
Danhdq,ﬁmthnmwd
(4]

Can it identify patients witha
condetion?

Can it identify those thatda
riot have the condition?
Can it meddune diferances
Cregr time ¥
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Outcomes Measures

= When outcome measures are appropriately wsed and
integrated
B inte anevidence-based
B patient-centersd model of practice,

@ there is accountability and quality assurance,

(Hansin O, Maor 5, Motz D i Yeomans 55 Thee Clinical
Applcation of Outoomaes Assessment, Stamiiond Cornmect bout,
Appieton & Lange, 20001

Subjective Questionnaires

@ Subjective outcomes assessment informationis gathered
by the patient in self-administered questionnaines and
scored by either the:

health care proneder
staff mermbers of
kry @ compister,

Subjective Questionnaires

@ In spite of the definition assocated with theterm
“subjective,”
&= “pen-and-paper tools™ have been described as very
valid and refiable
B inmany Gases more 50 than many of the “objectie’
tests that health care providers have relied upan for
YEars,
{Chapman-Smith, 1952; Hansen, 1994; Mootz, 19584).
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Classification of Qutcome Assessment

Tools
@ Subjective -Functional & Objective —Clinical
[Fatient Driven) {HCF Driegn]
- eneral Health - Liniom
- Pain Perception - Range of Mation
or Strength - Endisranoe
« Pevet ¢ y = Propricoeption
- Disability - Cardispulmonary
- Pathent Satisfaction - mmt!l

Clinical Outcome

& Clinicianrated

W - Focused o imgairment measunes

W - These include findings like range of maticn,
ey
strength, and radicgraphic healing

W - These findings hanve the advantage of being caty
f0 measure

W - Imgportant for clinical decision making

= Treatment planning

Clinical OQutcome

@ Clinician
B - Disadvantage |s that they do not consider the
patient's opinion of the success or failure of
breatrnent
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Functional Qutcome

& Patient-based measures
B - Evaluate the impact of injury on
= Patient’s daily activity
- Work

- FEChEBien
B The focus of outcomes assessment has now shifted
to patient-based subjective assessments of
outcome
B A combination of impairrent and patient-based
assessment is probably the ideal measure of
outcome

® Potient satgbotions &very important!

Functional Qutcomes
HRQOL

@ Healfth-refated functions are the patient’s perception of
how they are functioning based on their overall health.

Health-Related Quality of Life is:

How the person FEELS (well-being]
- Emnaaticnal mll-l:-ei-r'
- Pain
= Enargy

w h fi ionin
- Sedf-care
= Role
- Social
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Targeted HRQOL Measures

m Designed to be relevant to particular group.

@ Sensitive to small, but dinically-important
changes.

m More familiar and actionable for clinicians,

= Enhance respondent cooperation,

Condition-specific

Low Back

@ Owver 40 low back functional questionnaires exist with
five identified by researchers as “godd standards”
(Kopec and Esdaile, 1995),

B - Sickness Impact Profile (Bergnes et al, 1981)

B - Aoland-Morris Disability Questionnaire (Roland and
Maorris, 1983)

B - Oswestry Low Back Pain Disabiity Questionnaire
(Fairbank et al, 1980}

BEF-36

B - Millien Visual Analogue Scale (Million et al, 1982).

B - 'Waddell Disabiity Index (Waddel|, 1984).
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Roland-Morris Disability Questionnaire

(RMQ)

@ Total Possible Soore =24,

@ “The best single study of assessing short-term
outoomes of primany care patients with low back
pain "[Von Korff and Saurders, 1996)

@ Scores greater than 13 = Significant disablity
associated with an unfavorable outcome

B (von Kol and Saunders, 1996]

& Any change of less than 4 points is both too smallto

matter and too small to be reliable
B a[5tratford et al, 1996)

Oswestry Disability Index

00!~ pain and function assessment
- 10 sections an vadious Tunctions with & levels
of assessment
= Physical and social functions that day
« Scores added (Ceno dEablity to 100-madmum
dizability)
- Validated and reproducilile instrument

Pt | Fymiand ¥ fguna JOO0, I F0- 000

Oswestry — Score Interpretation

m0-20% Minimal Disability
EB20-40% Moderate Disability
E40-E0% Severe Disability
mE0-80% Crippled
BE0-100% Bed Bound or
Exaggerating
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Outcome Measures - Pain

Pain Measurement
SF-36 pain scale
Visual analog scabe [VAS)

Brief Pain Irmeentony [BF)
Treatment Outcomes in Fain Survey (TOPS)

Qutcome Measures - Satisfaction

Global Satisfaction
Extremely, very, somewhat satisfied
Mioed
Somewhat, very, extremely dissatisfied

Outcome Measures - Satisfaction

Satisfaction Questionnaire (SQ)

& 14 item measure of satefaction
@ Includes itemson

B - interpersonal quality

B - technical guakty

W - time spent

B - oost of cane

W - satisfaction with care
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Spinal Stenosis Questionnaire

= 18items
W - Symptom Severity @ 7 ltems
W - Physical Function: 5 lems
W - Satisfacthon: & fems

Spinal Stenosis Questionnaire

@ “was found to be reproducible, valid, internally
consistent, and responsive to clinical change ina
geriatric spinal stenosis population pre and post-
surgery” (Stucki et al, 1996).

& This measure is meant to be wsed in conjunction
with other exsting spine and health status
instruments.

SF-36 Generic Profile Measure

@ Physical functioning (10 items)

@ Role limitations/physical (4 iems)
@ Role limitatisns/emational [3 items)
m Social functioning (2 iwems)
mEmational well-being (5 items)

® Energy/fatigue (4 items)

®@Pain (2 inems)

@General health perceptions (5 items)
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Interpretation of Scores

@MCD: Minimal detectable change

B - Associated with 2 administration of the
measure
B - Enable clinician to evaluate a
patient’s response to treatment
B - Does not equate to change that is
important to the patient
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Interpretation of Scores

&= MCID: mimimal climbcally important difference
W Maandngiul to the patkent
BBeneficial to the patient .20 index of responaivenes
ks e each Mddune
A RSCID Mor B D00 has Been regeorted 35 bRcharge
Fairbards, Spane 2000

WAl
M 30

Hadindegmy
M5
Cowpngl Dob snghe
Lo
el PR T

L]
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4 Steps to

Become Outcomes Based
® Utilize subjective/objectve tools
@ Scang the toals at the inital visit toestablish
baseline measures
= Repeat the instrument after treatment in intersals
to track the effects of treatment changes
= Base clinical decisions on the cutcome results

“Medical Necessity”

@ The fully developed clinical record defines the “medical
necessity”™ of the case in the eyesof the insurer.
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“Medical Necessity”

Documentation

= Provider must document

B - Eticlogy of compilaint
[onset, severity, frequency , duration

B - Patient's health history

B - Current sublective complaints

W - Curredt objective cinical findings

| - Diagnosls

B - Treatment plan

- Measurements of patient improvement
(outcome assessment)
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FACET JOINT PAIN, EVIDENCE,
OUTCOMES & CLINICAL PEARLS

Informed Consent
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FACET JOINT PAIN, EVIDENCE,
OUTCOMES & CLINICAL PEARLS

LBP and Systemic Disease
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Classification criteria for adal spondylo-artheitis (Spa) by:
Spondylo-arthritis International Society |ASAS]
ASKE radiefeaton drters b ol Tod
[ el I T e e L

e T e I L T R e o e Py L e L
Ll Eeed P a of #il Fa e 5 apscifeny of 19 5%
8 aw: Diwvec AP & Sk L, =+ Bl pdt
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Brucella Spondylodiscitis

Spondylodiscitis L3 — Candida Albicans
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FACET JOINT PAIN, EVIDENCE,
OUTCOMES & CLINICAL PEARLS

DVT Prophylaxis in Spine Surgery

245



ArabSpine Course Diploma Module 1| Day 2

246



ArabSpine Course Diploma Module 1| Day 2

247



ArabSpine Course Diploma Module 1| Day 2

248



ArabSpine Course Diploma Module 1| Day 2

249



ArabSpine Course Diploma Module 1| Day 2

250



ArabSpine Course Diploma Module 1| Day 2

251



ArabSpine Course Diploma Module 1| Day 2

252



ArabSpine Course Diploma Module 1| Day 2

253



ArabSpine Course Diploma Module 1| Day 2

254



FACET JOINT PAIN, EVIDENCE,
OUTCOMES & CLINICAL PEARLS

Radiation Exposure in Spine Surgery
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Rittenberg J. Radiation Safety for Spine Providers.
Spineline 2006; 7.9
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AMICO Group, established in 1984, has emerged as
a leading medical device distributor in the MENA
region. With a strong presence in 12 countries, the
company specializes in providing advanced medical
technologies in various areas such as ophthalmology,
orthopedics, neurosurgery, dermatology, ENT, optics,
spinal surgery, pharmaceuticals and imaging.

Featured Equipment

-

We specialize in Neurosurgery and Spine Surgery,
utilizing minimally invasive techniques and advanced
technologies. With our expertise and renowned
partnerships, We have established ourselves as
experts in these fields, dedicated to delivering
exceptional quality and meeting the unique needs of
surgeons for improved patient outcomes.

Portable CT Scanner

Intraoperative Neuromonitoring

Open MRI System

Ultrasonic Surgical Devices

WWWwW.amicogroup.com
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