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B FBSS bir veya birden fazla spinal cerrahi
geciren karakteristik olarak surekli bel
ve/veya ekstremite agrisi ceken heterojen
grup hastalarin sahip oldugu bir terimdir

B Anormallik sadece organik veya sadece
psikolojik olabildigi gibi, cogu hastada
fizyolojik anormallik psikolojik faktorlerle
komplike hale gelir

B FBSS kronik biyopsikososyal agriya
prototipik ornektir



BEL AGRISI NEDENLERI

Deconditioning Trauma

Muscle spasm Wrong level fused
Myofascial pain Insufficient levels fused
Spinal instability Pseudomeningocele
Discogenic pain Graft donor site pain
Facet arthropathy Psychosocial factors
Infection

Pseudarthrosis
Loose hardware

Arachnoiditis



BACAK AGRISI NEDENLERI

Retained disk fragment
Recurrent HNP

Far lateral disk
meningocele

Lateral recess stenosis
Inadequate decompression

Wrong level decompressed

Nerve root injury
Retained foreign body

Epidural fibrosis

Arachnoiditis
Synovial cyst

Root sleeve

L_oose hardware
Facet fracture

Psychosocial factors



CERRAHI KOMPLIKASYONLAR

| ®mDisk space infection

M |atrogenic instability

B Nerve root injury

B Retained disk fragment

B Recurrent disk herniation

® [nadequate decompression

B Complications of fusion and instrumentation

B Adhesive arachnoiditis



Agri etyolojisi bulunana kadar
arastiriimahidir







KAS GUCU

DEGERLENDIRILMESI
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MEVCUT FONKSIYONEL
DURUM

Yer cekimini yeniyor,tam bir
dirence karst tam E mevcut
Az direncle yercekimine karsi
Tam Hareket

yer cekimine karsi tam hareket
Yercekimsiz tam hareket

Hafif kasilma eklem hareketi
yok

Hic¢ kasilma yok
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Vaskuler ve Norojenik Kladikasyo

Semptomlar

Semptomlarin dagilimi

Basglatic1 Faktorler

Rahatlatic1 Faktorler

Arteriyal Nabiz

EMG ve SEP

Norojenik
Kladikasyo
Kramp tarzinda Agr1

Kaba uyluk ve
bacaklara

Uzun siire ayakta
durma ve yiiriime

One dogru egilme veya
oturmak

Genellikle Normal

Anormal

Vaskiiler Kladikasyo
Agrikramp

Kaba veya bacaklara
Yirimek,egzersiz

Bir siire ayakta durmak

Azalmig veya yok

Normal



FBSS'de Agri

d Epidural fibrozis

(] Osteopontin fibrozisde ve DRG hassasiyetinde

maj6r rol oynar (Brzezicki G et al. Postlaminectomy osteopontin
expression and associated neurophysiological findings in rat peridural scar
model. Spine 2011; 36:378-385)

| Insidans; 20% - 36% (Mark V. Boswell et al. Interventional
Techniques in The Management of Chronic Spinal Pain: Evidence-Based
Practice Guidelines Pain Physician. 2005;8:1-47)

 Sakroiliak eklem
A Disk herniasyonu
1 Diskojenik agri
 Spinal stenoz

] Faset eklem agrisi



Nociceptive — Neuropathic

Nociceptive Mixed Type Neuropathic

Pain Causeclig Pain

Caused by activity in neural Csrrm;r:;t:(;;]u?; gg;h Initiated or caused by
athways in response to rimary lesion or dysfunction
patiiveys | P - secondary effects primary Y
potentially tissue-damaging in the nervous system
stimuli

Degenerative

Sports/exercise

injuries disc disease
Sciatica
Facet joint i
Postoperative
arthropathy pain Medial branch
Internal disc ~ HNP* without HNP*with ~ Neuropathy
disruption nerve root nerve root

compression compression






Hedefe Yonelik Tedavi Stratejisi

LEVEL =
PAIN THERAPIES

Spinal Cord Stimulation

LEVEL 2 Neurocablation
PAIN THERAPIES | Surgery
Implantable Drug Pumps
K
Thermal Procedures

PAIN THERAPIES .  Neurolysis

Systemic Opioids
‘ Nerve Blocks
—

Cognitive & Behavioral Modification
TENS

Rehabilitation Therapy

NSAIDS

Over-the-Counter Pain Medications
Exercise Programs

DIAGNOSIS

e




FBSS’'da Girisimsel Tedaviler

Noral Blokaj
Selektif sinir blogu, epidural
Faset eklem, medial dal, SI eklem blogu

Norolitik Teknikler
RF norotomi
Pulse RF

Noroplasti : Racz/epiduroskopi
Sempatik Blok

Stimulator Teknikler

Spinal kord stimiilasyon
Periferal NS

Intratekal pompalar
BOS’a direkt medikasyon



ANATOMI
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/Faset eklem enjeksiyon alani

edial dal blogu enjeksiyon
alani Epidural

~

& @ | Diskografi ,

(Intradiskal \

tedavi yaklasimi)

Selektif sinir
koku
enjeksiyon
alani



LOMBER EPIDURAL BLOK

* Kronik agri
— Lumbar
radikiilopati
— Spinal stenoz
— Postlaminektomi
sendromu

— Diabetik
polinoropati

— Postamputasyon
agrisi

— Vazospastik

hastahiklar A INTERLAMINAR
: APPROACH

Purdy EP, Haimal GS. Vision loss after lumbar epidural steroid injection. Anesth Analg 1998;86:119-22.
Araujo M. Complications of Interventional Pain Management Procedures Advances in Anesthesia 26 (2008) 1-30



Disk dejenerasyonu veya
herniasyonu

Spinal sinir koki kompresyonu

Spinal sinir inflamasyonu
Spinal stenoz
FBSS

50

> TRANSFORAMINAL :




Faset Sendromu

B Bel agris1 kaba ve uyluk arka yuzine
yayilabilir

B Postur degisiklikleri ile iyilesen agri

M Faset eklemin palpasyonu ile hassasiyeti

B Belin hiperekstansiyonunda agrimin artmasi

B Norolojik defisit yok



SACRO-ILIAC JOINT PAIN

JOINT PAIN
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FASET EKLEM VE MEDIAL

DAL BLOGU

" MEDIAL BRANCH

Enfeksiyon

* Epidural apse

« Epidural
hematom

IV Enjeksiyon

 Dura
ponksiyonu

FACET JOINT
INJECTION




FASET MEDIAL DAL BLOGU

ADVANCED PAIN MANAGE

ADVANCED PAIN MANAGEMENT

90 kVp
400 mA

555 mA ©

5




SAKROILIAK BLOK

*Gecici rahatsizhik hissi
*Sikayetlerin artmasi
*Infeksiyon

*Kanama

*Steroide bagh etkliler

‘ \M ~ Y Y ADVANGED PAIN MANAGEMENT
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NOROPLASTI

Kateter hasar
EPIDURAL Infeksiyon
SPACE

Dura ponksiyonu
Steroide bagh:

S1v1 retansiyonu
Kilo alim

Artms kan basinci
Mizag¢ Degisikligi
RACZ, Uykusuzluk
CATHETER

Adrenokortikal supresyon
=
-
=
—
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PROVAKATIF DISKOGRAFI

*Sikayetlerin artmasi

*Kanama

*Sinir veya spinal kord hasari
*Diskit (MRI + Biopsi + kiiltiir)
*CRP

*Sedim

Intradiskal antibiotik
Nonionik kontrast (Ioheksol)
*Gadopentetat dimeglumin*

*‘BK




Electrodes

Lead wire

/ Extension ANS

1] EON"
enap

Pulse generator

Medtronic
"Restore"

Advanced
Bionics

"Precision"

| 6 %
el Bt odion




Interventional Techniques in The Management of Chronic
Spinal Pain: Evidence-Based Practice Guidelines
" & Mark V. Boswell et al
= Pain Physician. 2005;8:1-47

Chronic Low back pain

A | |
Somatic Pain Radicular pain

i. FacetJoint Pain i. NoSurgery/ Post Surgery/ Spinal Stenosis
Intraarticular Step |: Caudal / Interlaminal
Facet joint blocks / or
Medial branch blocks or Transforaminal epidural
Radiofrequency Step |l: Percutaneous Adhesiolysis
Thermoneurolysis ii. No Surgery
ii. Sl)oint Pain Step lll: Discography and Intradiscal therapy
Sl joint blocks iii. Post Surgery
iii. Discogenic Pain Step IV: Spinal Endoscopic Adhesiolysis
Intradiscal therapy Step V: Implantable therapy




Radyofrekans Termokoagulasyon

L RFA sabit ve sinirli yayilimi olan agrida
I Nosiseptif yolaklari bloke eder

(I Nosiseptif ve noropatik agrida etkin
Oideal diagnostik blok sayisi?
dTekrarlanabilir

L Agriy1 ve yasam kalitesini duzeltir ancak
nedeni ortadan kaldirmaz!

* Multicenter, Randomized, Comparative Cost-effectiveness Study Comparing 0, 1,
and 2 Diagnostic Medial Branch Block Treatment Paradigms before Lumbar Facet
Radiofrequency Denervation

Cohen et al. Anesthesiology 2010; 113:395- 405



RF Jenerator

Is1 gostergesi, empadans
monitoru, stimulator ve lezyon
jenerator

O RF akimi dusuk enerjili yuksek
frekanshdir (50-500kHz)

O RF lezyonu sadece nosiseptif
afferentleri icermez

U

Is1, lezyonun boyutunu belirler

42 - 45 °C hucre hasari baslar,
60-100 °C protein ,
koagulasyonu ve hiicre olumu —
gelisir

d 50 hz ve 1V altinda sensorial

stimuilasyon

0 2hz ve 2.5V altinda motor
stimulasyon

U




Konvansiyonel-RF

 RF elektrodu transvers olarak |
koagulasyon yapar -

U En efektif termokoagulasyon?
 Radyolojik konfirmasyon sart
O RFA: 80°C 90 saniye

Needle path across nerve
(cut-section of needle) —

e, / incomplete lesion
. "
-‘.':

Needle path along nerve —
complete lesion
of longer segment of nerve

Needle with uninsulated active tip



FASET RF

6 RCTve 10 gozlemsel calismanin sonucunda faset orijinli
agrida konvansiyonel RF norotomi erken ve ge¢c donemde
kanit diizeyi* «iyb»

] 2 yiiksek ve 1 orta kalitede calisma sonucu terapotik sinir
blogu erken ve ge¢ donemde
kanit duzeyi «orta-iyi»

O IA faset eklem enjeksiyonu
kanit duzeyi «smirlpy

O Bir randomize ve bir gozlemsel calisma sonucunda faset
orijinli kronik bel agrisinda pulse RF
kanit duzeyi  «simirl»

O Oneri; KRF norotomi veya terapotik faset eklem sinir blogu

*Lakemeier S Anesth Analg 2013 April Manchikanti et al. Pain Physician: April 2013
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Zygapophysial Joint Pain in Post Lumbar
Surgery Syndrome. The Efficacy of Medial
Branch Blocks and Radiofrequency Neurotomy

Stephan Klessinger

d 479 hasta lomber disk mikrocerrahisi
[ 120 aksial bel agris1 —diagnostik blok
1 34 RF norotomi
0 20 hastada (%58.8) blok basarili
O iki ayr kez diagnostik blok, %80 agr1 azalmasi (+)
3 20-gauge 10 mm aktif uc ile 80° C 60 sn lezyon

 Basarih RF norotomi kriteri 6 aylik donemde 50% agr1 kontrolii

1945
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L FBSS’de Faset eklem agri1 prevalansi 7%



SAKROILIAK RF

LHans Hansen (A Systematic Evaluation of the
Therapeutic Effectiveness of Sacroiliac Joint Interventions.

Pain Physician 2012; 15:E247-E278) 6 randomize 5
nonrandomize ¢alisma analizi sonucunda
kanit duzeyi;

« Cooled RF “orta”
« Konvansiyonel RF  “zayif”
« Pulse RF “zayif”

L Manchikanti* (Guidance and recommendations in
chronic spinal pain. Pain Physician: April 2013; 16:5S49-
s283) Sl agrisinda 2 RCT ve 2 gézlemsel
calima sonucunda cooled RF norotomi

kanit duzeyi “orta”




DORSAL ROOT GANGLION - RF

JGeurts et al, Lancet 2003

« Hastalarin %50 si FBSS
e 67°C 90 sn RF

 Lumbosakral radikuler agrida
konvansiyonel DRG RF etkisiz
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A Randomized, Placebo-Controlled Trial of
Transdiscal Radiofrequency, Biacuplasty for
Treatment of Discogenic Lower Back Pain

Pain Medicine 2013: 14: 362-373 Kapural et al.

CARDLINAS PAIN INSTI CAROLINAS PAIN INSTI

il

029 IDB vs 20 sham
Diskojenik agrida Biakuplasti efektif




Discogenic Low Back Pain
Jan Willem Kallewaard
Pain Practice, Volume 10, Issue 6, 2010

Table 4. Evidence of Interventional Pain Management
of Discogenic Pain

Technique Assessmen

Intradiscal corticosteroid administration 2 B-
Radiofrequency (RF) treatment of the discus intervertebralis 2 B-
IDET (intradiscal electrothermal therapy) 2 Bt
Biacuplasty 0
Disctrode 0
Radiofrequency (RF) of the ramus communicans 2 B+

N\

....... 3\( N---cccsccecccmccmansa- Annulus fibrosus
Discus intervertebralis i

Rami communicantes
N. sinuvertebralis
Ramus ventralis

Ramus dorsalis

Ramus lateralis

“
K‘fsgo -------------------- Ramus medialis

A

leececccccccccccccccccccccccccccccccnacan Ligamentum longitudin|




PULSE-RF

L Pulse-RF: 42 °C 120 sn
L 20 ms “burst” akim, 480ms dinlenme

U Pulse RF etki mekanizmasi henuz belirsiz
* Hedef sinirde histolojik lezyon olusturmaz
« Agn yolaklarini modile eder
« Selektif olarak kuguk sinir liflerini etkiler

0 Pulse RF erken aktivator gen olan c-Fos ve noronlarda
huicresel stres belirteci olan “activating transcription factor 3
(ATF3)” U arttirir

O c-FosUn noronal dokuda agiga ¢ikmasi nonspesifiktir, ancak
ATF3 deki degisiklikler spesifik olarak Adelta ve C
noronlarina ozgudur



Pulsed radiofrequency in lumbar radicular pain: clinical
effects in various etiological group

Abejon D
Pain Practice 2007 Mar;7(1):21-6

U 54 ardigik hasta 3 grup;
* Disk Herniasyonu
« Spinal stenoz
- FBSS

0 6 aylik izlemde HNP ve SS grubunda
Agn skorlari dugserken FBSS
grubunda etki gozlenmemis

1 DRG PRF FBSS tedavisinde etkin
degil




Percutaneous pulsed radiofrequency applied to the L-2 dorsal root
ganglion for treatment of chronic low-back pain: 3-year experience
Tsou HKJ

Neurosurg Spine 2010 Feb;12(2):190-6

(1Bel agrisi ve/veya radikulopatide Pulse RF
etkinligi
JHNP veya FBSS olan 127 hastada
« Bel agnisiicin L2 DRG (45)

« Radikulopati icin L3-S1 DRG (unilateral
veya bilateral) (78)

1 Bel agrisinda %44.44 hastada 3 ve 12 ayda
>%50 uzerinde agri kontrolu

(1Bel agrisinda L2 DRG pulse RF guvenilir ve
efektif



SONUC

L FBSS’de Algolojik Teknikler genel olarak etkili

O Fibrozis: Noroplasti/epiduroskopi

O intradiskal Girisimler
» Diskojenik Agri
v IDET ve biakuplasti
v Rami cominicantes RF

» Dekompresyon
o Targeted disk dekompresyon
O Faset
v Konvansiyonel RF

1 Sakroiliak
v" Cooled RF

U DRG
o Pulse RF



“The only antidote for
mental suffering Is
physical pain”




