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1° x/yeio oo: 1911 Hibbs & Albee
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$100,000

Number of lumbar fusion procedures nationwide $90,000
ww Average charge per lumbar fusion procedure

nited States
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EmmIAOYEC XEIPOUPYEIOU — UAIKOWV

Halo, traction, interfacet, or interspinous process devices to

provide distractive force to vertebral column
Decompression

Laminotomy

Partial removal of the lamina on one side
Hemilaminectomy (unilateral laminectomy)

Removal of a single lamina with exposure limited to one

side of the interspinous ligament with decompression of one

or both sides of the spinal canal
Total laminectomy

Removal of the bilateral lamina along with the spinous
process

Laminoplasty

Expansion of the spinal canal while preserving the dorsal
laminar arch

Corpectomy
Complete or partial removal of the vertebral body
Vertebrectomy (spondylectomy)
Complete or partial removal of the vertebra
tomy

Expansion of the neural
part or all of the facet

Facetectomy

Resection of part or all of the facet
ectomy/microdiscectomy

Removal of herniated material

, usually via resection of

AtroocupuTrieon
2T100EpOTTOIiNON / COUVOOTEWON
ExToun aAAoiwong

Miscellaneous
Disc and nucleus pulposus replacement

Dynamic reconstruction of the intervertebral disc with
artificial disc or nucleus pulposus

Dynamic stabilization

Various devices inserted into the disc space,
interspinous space, or facet joints

Vertebroplasty, kyphoplasty, skyphoplasty, Kiva
implantation, and sacroplasty

Minimally invasive injection of cement or device into
vertebrae, or sacrum, with or without balloon
expansion

Nucleoplasty
Radiofrequency ablation of herniated disc
Epidural blood patch

Minimally invasive closure of dura for treatment of
cerebrospinal fluid leaks



= ko
A

.‘, _;@‘:\\.::.m_\w | _

.,.___,_.:
\. 11 ; i
/_ N ...,___

AMILIAR

F

LsasEen .....d-

Vi




FAMILIAR

|




YAIKG OOTIKOU HOOXEUMATOG

OAIKA avTIKaTAoTOON
diokou




AvOuEVOUEVO PUETEYXEIPNTIKA eupNuoTa- Pitfalls

MRI
[Mpoocoxn) oTnV epunveia 6-8 €B0:

MeTd diokekTOUN (XWpPic Gd) ~ TTPOoEYXEIPNTIKA 'Al

Qidnua TTapacTTovOUAIKWY NUwV (MEYIoTO 3 €60, atrapnTiENTo 6 NAVEQ)

Evioxuopevog €TIOKANPIOIOG XWPOG

Evioxuopevecg emQUOIOKES TTAAKEG 20%, 6-18 NAVEG METEYXEIPNTIKA

Evioxuon veupikng piag

(60% 3 €88, 2% 6 LAVEC UETEYXEID) Transient sterile radiculitis

BMP aAAoiwoelg ~ AlokiTida / o0TEOUUEAITIOO



AVOUEVOUEVO JETEYXEIPNTIKG EUpNUOTO- Pitfalls

ETTiokANpidIog Xwpog
® “Mass effect”, KOKKIWHATWONG I0TOG ~ OIOKOG: ATIO PEPES £EWG 2-6
MNVEG

6 €BO 31%, peyaAuTePN UEiwaon 3 PAVES
Ross et al

FS CE T1-w

32 y/o, f, xelp. 3 UNVEC, Avemn)\EKtn LETEYXELPNTLKN nepmSoq



Avomavoueva LUETEYXEIPNTIK& eupnuoaTa- Pitfalls

.t ” AiGKEKTOPN & ouUVooTEWON {

, Preop T2
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KAivikogepyaoTtnplakn ektipnon (WBC, ESR, C-RP) ———»



[ToWIYEC HETEYXEIPNTIKES EMITIAOKEC

AavBaopuévn TOTTOBETNON UAIKWY

laTpoyevr) KaTtayuara

MeTEYXEIPNTIKEC CUAANOYEC
(Opwua, aiuarwua, cuAoyn ENY, amroornua)

Aoipwen

Kakwaon vwTiaiou JugAou



[ToWIYEC HETEYXEIPNTIKES EMITIAOKEC
(MPpwTeG PHEPEG — Alyoug UNVEG)

® EKTiunon UAIkwv X-ray/CT
KGT(’])\)XI'])\O 8“iﬂ€§0 AK&DGIéTnTG
¢ g pRhima € Of Surgg,,
- i h

70 €TV, KEVTPIKA OTTOVOUAIKI KaTaypara>>> AoTaBeia, yeuddpBpwon

OTEVWON



[ToWIYEC HETEYXEIPNTIKES EMITIAOKEC

® EKTiuNnon UAIKwv
AaToyia

'&‘ \
. é | \
: \ Wilson and
V. o Ross, NI Clin N
\ AM 2014

Epebiopocg pilag

‘Eow amokAion i
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Alaxmépaon mpocdiou gpAoioU

AoToyia: 1-18% koxAiwv

*EpeBiopdc pidac: 0-1%
*Moviun kakwon pidag: 0.3% of pts




[ToWIYEC HETEYXEIPNTIKES EMITIAOKEC
(MpwTeg PEPEG — Alyoug UNVEQ)

® EKTignON UAIKWV X-ray/CT
MeTatotmion pooxeupaTog/ dilappor] TOINEVTOU

Paxiaiax diappon l

20-40% emoKANPIdIO XWPO Ryu et al KolAlakn dioppon



[ToWIPEC UETEYXEIPNTIKEC snmAOKeq
(MPWTEG UEPEG — NiyOUG UNVEG) ~.

® MeTeyxeIpnNTIKEGC OUAAO

Opwpa

AINATWPO

: ' FSCET1-w 08 avaeew_ﬂ‘
Iatazal etal 2005

* yM8Rid GEUNERNPS DI
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[ToWIYEC HETEYXEIPNTIKES EMITIAOKEC

® Noiywén MRI
7—28 PEPEC META TO X/YEio (AKOMA Kal 2 £€TN META TO X/YEiO)

m==  AmneuBsilog poAuvon
EmiTToAn ¢ poAuvon - rpwipa

Alpotoyevic dlaomopa

0.7%-12% aoBsvwv

EmokAnpidia atrootipaTta ocuxvoTtepa otnv OM22 (72 % Staphylococcus
aureus, epidermidis)

Ox1 orovduAodIoKiTIOO EKTOC: UYPNAO orua T2 kal evioxuon OTo

ECOOTIOVOUAIO dldoTNUA

Richards BS J Bone Joint Surg Am 1995
Chew FS Radiology 2001

. . Van Goethem et al. 2000

omovbuhitida ! Pull ter Gunne AF, et al. Spine 2010

Modic | oporafouv pe Aoipwén, aképarog Sickog Gerometta A, et al. Int Orthop 2012
Wilson & Ross. Neuroimaging Clin N Am 2014

Modic Il aAAOLWOELG UIMOPEL VAL EMLOKLACOUV TIPWLKLN




[ToWIYEC HETEYXEIPNTIKES EMITIAOKEC

Tl CNIRTIGd N »
Mereyxeipntikn g : :
OTTOVOUAOOIOKITION |IE - -
amooTnuad T1 \\\&‘ 70 \

R A ‘ Aonrrrn ammovduAodiokitida (Modic 1)




Owipec HETEYXEIPNTIKES EMITIAOKEC

=N

AoToxia ouvooTEWONG X rays/CT
>~
Kartayuarta — Facet OA J Xrays/CT
, : )
YTroTpOoT1T OIOKOKNANG MRI
EmokAnpidia ivwon >~ MRI
ApaxVvoIdiTida MRI




>uvooTEwon (Fusion)

® “The instrumentation used in fusion surgery is not designed to replace
the bony elements of the spine, but to stabilize them during fusion...”,

® “The development of an integrated osseous fusion complex is essential
for long-term success....”,

YEPUPOUUEVEC DOKIOEC HETOED OUO OOTIKWV EMIPAVEINV
® EYKAPOLEC ATTOPUOELC O€ ortiodiol CUVOOTEWON
* U0 apUplKEC ETIPAVELEC O apUpPOSEDN, TT.X. ATTOPUOLOKEC aPUPWOELC

e tapakeiueva omovOUALKa ocwuata

AmoTuxia fusion 1 £€10C PET
e 3-25%
* Jotopiko aoUBevouc (tobacco, corticosteroids, osteoporosis)
 Awadikaoia ouVoOTEWONC
* Tumouc UALKWYV



>uvooTEwon (Fusion)

® Makpoxpovia diadikaoia (2-3 unveg — 2 €1n)
® “signs of bridging bone should occur by 6-9 months after surgery...”,

Less than 3 degrees of intersegmental position change on lateral flexion and
extension views.

No lucent area around the implant.
Minimal loss of disk height.
No fracture of the device, graft, or vertebra

No sclerotic changes in the graft or adjacent vertebra.

Visible bone formation in or about the graft material.

Ray CD et al. Spine 1997
Venu V, et al. Semin Musculoskelet Radiol 2011



Non fusion

Xwpig
EVOWUATWON

Xwpig oToixeia
YeQUpwong




Weud&pbpwon

AvwpuaAn diavyaon ye TTEPIBAAAOUCa OKARpuUvon
[MoikiAn ouxvoTnTa: 3—-25% in posterolateral lumbar fusion,

An et al 1995; Boleta et al. 2000;

4—-68% in anterior lumbar interbody fusion,| Emery et al. 1997; Mutoh et al. 1993;

3—-46% in anterior cervical fusion

>2 mm PECaKavoia
dla@opa o€ KANYN -

EKTAON

OuUvOoOoTEWON = |

Silcox 1998; Turner et al. 1992




X&Aoon - xaAapwon

e Xalaon > 2mm mEPLE UALKOU
*  JKANPUVTIKOC 00TLKOG SaKTUALOC
*  AMayEc B€onc oe SLAOOXLKEC TIELKOVIOELG

56 etwy, yuvaika

/\o¢gw§g: rtAgov Stayutn dtavyaon —Avon
Mnyavikn yaAaon: eu@avic oto amnw aKpo




Adjacent segment disease ASD
(NOOoOC TTapakeiyevou dIa0TAMATOG)

Augnuéveg DUVAUEIG ATTO OUVOOTEWON —  MIKPOTPAUUA TTAPOKEIUEVOU OIQOTANOTOG > EKQUAION / aoTABEIO
Kupiwg: amovduAodeaia evog emimédou, oupdaia arrovOUAOOETiac, VEOUS

vr“ -y 30 prveg peteyy [

-

From: Radiographics 07



YrmoTpotin KAANC VS EMOKANPIOIC IVWONC

I—»’Evéslﬁn X/YEIOU

Recurrent disc herniation Epidural fibrosis

dark/intermediate intermediate

usually dark but can be bright espe- intermediate to bright
cially when recent

dark but may enhance peripherally moderate to strong enhancement
especially late after injection (+10min)

Mass effect n position - can be severe ally minimal

Morphology w @

Natural evolution - €Nnnances more enhances less

Site can be either site site of operation

Location can be anterior, anterolateral or lateral lateral from posterior to anterior
(very rarely posterolateral)




YTroTpotri KNANG
Mn evioyvopevn aAdoilwon, xapunAn o€ T2, mepldpePLK evioxuon




Ou)\wénq |0Toq / €TMIOKANPIOIX 1 |vu)0n

* [lpwiun evioyxvon
* Mn acadormnoinon veuptkwv pL{wv
e Autopatn vmoxwpnon, Kupilwe HEow ayoKUTTAPWONG

o 2UMTITWMATA PN OXETICOPEVA PE NEYEBOC ivwong
*  KAIVIKI) OUOXETION



APOXVOEIDITION
 6-16%

« XpoOvia aonTrTn

» KUplo¢ TTaBoyovocg TTapayovTac:
£vOOOKANPIOIO algoppayia

e 3 TUTTOI



APOXVOEIDITION

e TUTTOU |

“Clumped” nerve roots

1946 Jal

Acg T

61 eTwyv, yuvaika,
mponynBecioa
TETAAEKTOUN

» TuTTOU ||
“Empty” thecal sac

47 1wV, yuvaika,
Xx/yeio mpo 16 eTwv



APOXVOEIDITION
e TUTTOU I

Intrathecal soft “mass’

* [owkiAa cupmTwUATa: AAYOC KATW

" \;(‘ AKpwv, SucaLoONTLKOTNTA, KLVNTLKN
¢ ) ; aduvapia
5 ' *  MBavn avamtuén cuplyyopeAiog
*  Xwpic BepameuTikeG EMIAOYEC
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N §
”k e Y |
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2 UVOOB {50 0T RN Y IKBRGEIATIG 00
FatiebiSaccalsgery Symirome’ ¢ SS

Early postsurgical Late postsurgical

Procedure-related  Bleeding Textiloma
Infection Arachnoiditis
Dural tear — pseudomeningocoele
Nerve root lesion
Mechanical Residual disk hemiation Recurrent disk hemiation
Stenosis

Instability

Diagnostic Failure to identify the cause of pain Failure to identify the cause of pain

Failed Back Surgery Syndrome

L 711% 69.8% 43.3% 35.3%

Low Back Pain Dull Ache Numbness Cold Sensations Paresthesia

“‘when the outcome of lumbar spinal surgery does not meet the pre-surgical
expectations of the patient and surgeon” waguespack A. etal 2002

10-40% (30.000-120000 new cases each year)



OpOn éiayvwon otn
HETEYXELPNTIKN OO: HILHEIR

E€okelwon ME UALKA KOl X/KEG TEXVLKEC

'vwon avapevopevwv MTX eupnuatwv

'vwon mMPWLLWV — OPLUWV EMLITAOKWV



ATTEIKOVIOTIKN TTPOOCEYYION

Evtonion — akepootnta

® A1T)\E'Z§ G/SQ |:> UALKWV, OUVOOTEWON

gvOuypappia / otabepotnta

Ektipnon 6€on¢ — akepalotnTog
®@ MD CT |:> UALKWV, eVBUypappia, Stadkacia
onovéulodecoiacg, EKPUALOTIKEC
aAlayEc / otévwon/ PevddpBpwon

© MRl | > Noipwén, cuANoYE,
oTEVWON, UTIOTPOTH KAANG,
+ Gd ‘ oUAWSNC LoTAC, apayvoeditida




NASA Photo ID  ISSO061-E-6154
Date taken 2019.10.13
Time taken 08:56:04 GMT
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