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3} jl,]_

A

Lo

g F& 29 F9 device failure @ neurological complications T4 &2
Hlasto] Zpolzh e F8 FHS LA HIEo] o]y ANEAEF 0~13%E FH
189 At AFollA ASD EAE] 119 FH7I < 2% Aok AFstATh

E3 Bayesian HERE Al Y|2et T FEe fF3E v 79% Sdsjrian Has)
93 2d ool FHyIzte] mE AGEE FH7IHI 200740 o] §HsT o=

71&stal Ut

2007 8ol wl= wYA &M TIA 0] = (the Center for Medicare & Medicaid
Services, CMS)E 85 AFFAXTE0] 604 o] WA 7S FelF
(reasonable) ¥ B ARl (necessary) Al&°] otyeta AEUWHTE ProDisc 1&F7H%
FDA IDE(Investigation Device Exemption) clinical trial A7 th’d=}e] YolE 18-60
A= At o]de Z3E Charite discoll tgt RCT AFelA %= DDD7} 714 &
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E YolhE A9sta o Maverick™ ¥ trial 3 5547442 AT
BAke] ARuE AFeHha AFsta gtk CMSe 85 1T Fidd] i FDA
IDE clinical trial®] A#d] A|gtell 7|23t 25 JAFFHAXFE AFd)dol= 60
Al oldel Aleld Aeolztal FAIFTIL AT 604 °] SAE L E AFI

AL 1H¥o|BZ 604 o] FAteAl afHolgta AES TEd7odle 2AV 7=
StA T ®Hastal QlTh

2009 749 9] NICE(the National Institute for Health and Clinical Excellence)<
& Aol 3 guidances WS T AHL Edol e rapid reviews}
HE7h AES 7oz SPonz 5 A& a3 Pria FHoAME kE 3o
2tal 3 3kal At} Rapid reviewol EZ3HE < H, RCTs 3#, non-RCT 13,
case series 3O Z o|F AFo TAN B @ 8F AFFUAXSEo g 25 2
ARG o] Aled] AHES AAS 7| Aestral 2230 Atk AZAH S 7 o
SAHQ ”o] & Algol AP dAES FHE=
HeAY 745 EH%LX}%‘DHE’E & AlEo] o] FojAopRt Ftal sha it 7%7]?_} _irzjl

#Zo disiAe Hof 13d 4717 #ES AbET A (David 2007)7F 1o
o F3dAE 12—2‘#1% 717ke] © #Skth2-119d). NICE:E d47tEe] 27179
Adte] tig ARE EoAY TRste As AFGsjorditta SHsiglon of7jd B
A F7F o] a4 td ARE desira AFsial 3l

%!
~
f‘

_|_,
o
o
Y

Hl= AR FARC] Aetnat 20094 7Y€l Intervertebral Disc Prosthesisol]l ™3+ clinical
policy bulleting #i3lgvd &5 AFU2A AFEE FDA $US T2 Charited}
ProDisc-LEHS 37138l H il X|$&9] A-$F O 2+ radiographic studies(el; CT, MR,
x-rays)=2 1% symptomatic(el; back and/or leg pain) lumbosacral DDD A2 2
A% e/l E7te] REQW A GEH(L3-S]) HWHA &S Adste AFS
medically necessarystthil A&zl Aot

2.6 &2 HHNZBLE

2
N

9] Eoj7}7|o] gA =PI FA 9 7<ﬂ AlA &3 (systematic review,
FEHAEAE golie AL FriFA d s 734 5 slo] AAH
° wetete F5F ol w}aw NFLFNTA AX &Y HAA

| g 7€ SR o¥-E5 HAZ A 9o 7|&H
Ontario % 7FH.I14(2006)0] 2]l = CMSOlA % HrlRuxE 183 TEC H7tR1
A1(2007)9} L& BRI} 7hsslaA 2006 o] ol E@E 3w ARt A Idx
SRS WAsAT SR £ M8+ % 59 &A3] AHelst T

)

i
wn
ol
e}
fo
2
1
off
o
N
N
2
o
i
oy

A% Cochrane Review protocol(2010)¢] &
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x5 7]EY AAAED LR &7
Chou 2009 0O|=F SR, RCTs RCTs 2 596  nonradicular SB Charite  Fusion = Fair
low back ProDisc-L evidence:
pain with fusions
common i
degenerativ b5
e changes Znt
Harrop 2008 O|= case = Cohort 908Y after TDR  SB Charite  Fusion = TDR :
seriesHA| 5 ProDisc-L ASDeg
= Case or dis
series 2 2rol
el s
o %=
TEC 2007 o|= case * RCTs 2 = RCTs chronic SB Charite  Fusion TEC 7|&
series7HX| = NRS 1 540H DDD ProDisc-L 571 &
= Case = NRS 471X|of|
series 24y n|ss
12 * Case
series
660y
Freem 2006 Y= 25 = RCTs 2 - after TDR  SB Charite  Fusion = fusion}
an (SR~exper * SR 2 ProDisc-L Aot
t opinion) = EIES
non-RCT - 2124
0 Atz nt
= Cohort e
18 RS
HlE&2
1S K| K]
e
Ontario 2006  7HL} case = RCTs 2 = RCTs DDD SB Charite Fusion = Grade
Ch series7HX| = Case 5409 ProDisc-L quality
series 6 = Case Maverick moderate

series .

2789 Effective
ness :
not
inferior

= Safety
S
=
=

* NRS : non-randomized studies, ASD: adjacent segmental degeneration, TDR: total disc replacement
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Harrop 5(2008)9] #¥-& A|9)3t 4#<] SR(Chou 2009, TEC 2007, Freeman 2006,
Ontario 2006)2 Q13 2FHAX$Eo] g L G dis] A7t o] AFELS
2006} 9l A 2009 A7HA] FES] AFHJ e RCT A5 e s 7|E &l Bl
JeaFRAdAgzo] adddr = 54 Fvhar Ao daAHA AW e
b o= At AF7EA EFeke] A3 B3] 3H o] AL(TEC 2007,
Freeman 2006, Ontario 2006), Chou 5(2009)2> RCT&#Tre 2 H7}3tch Ay o=
o] SR FHEo] w2 SB Charite®} Prodisc-Loll th3F RCTs Aol A &3} HlS:
3l A FHE JEIY oL} €38 A9E Ho|xE o IHE dy T o 1Fo)
AR A 'y 25 ZUIzbe] A2 S AA 2 AEEtal Rasta o

Harrop(2008) A1+ QF%919] arthrodesis®} FAHAXEEF AH #FH H
(ASDeg)elt}t 13 &4 Z3(ASDis)o] TAE H Ao JEFS mX= oY 8RE=
H7tst Atk A= arthroplasty S0 o] BE1d IxHEd 7T arthrodesis &
3 2090] A et EHE &3 F cdass I, ojv Il digste #d2 gl
M class Mejy Vol siFste= £ 23d= Ef’;}ﬂ A3 AR s = ASDegh
ASDis®] A o] fetzel Hls] AN v 2ekil(ASDeg: TDR vs arthrodesis 9%(31/313)
vs 34%(314/926), P<0.0001; ASDis: 1% (7/595) vs 14%(173/1216), P<0.0001) o]l et
Hi+= class CEa R sk T

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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3. B2

2 Hrle 85599 HFPAAFH ‘fil(degmeraive disc dissese, DDD)ol|A] Q1 FF7HoA 2] $H<
(artificial disc replacement)o] YdHo g F&IAZ Hrlslr] Ysle] BE ZAES AAZH

2 AEstux g

3.1 BRE

F-olo] HAAFHAZ A AFFTH X 3 (artificial disc replacement, ADR)

°l 4% f (i) M8 AHESE EaHoln A
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1. e
B A7tE 8% HAAFGRAR QTR AABEY A4 B ARy BE
Astel A 9 ARJ L WhPY ARNZ PHY ARAAS A4S AA F38
ol whet g shac

2.1 PICO

« E 3 A 7192 3H(degenerdtive disc dissese, DDD) : £5 H-9¢] ¢Ed A3l

® Intervention

» AT QFHA X & (totd lumbar disc replacement)

® OQOutcomes
Avpase G4 Y ATRASE TR WAL B Bk YAATAS (primary
outcomes)= &I 7ISHEH WFE Gtk FHARTITE HA 1HeE Atk

Effectiveness
<primary outcomes>
* &% FA(pain relief) : VAS(0-100) &
= Functional status : Oswestry Disability Index(ODL; 0-100), Ronald-Morris(0-24) &

<secondary outcomes>
= QOL(quality of life)
» PF HFA(return to work)

Safety
* peri-operative complications : intra-operative ¥¥ 3 % & ¥ immediate
period(57¢ 27 ool BT = U= FHWF(e.g. 8, hematoma T)
= post-operative complications

- Rate of ASD(adjacent segment degeneration)

14 Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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- 717189 S ¢ device failure(requiring revision, reoperation or removal),

subsidence, dislodgement, loosening, metal wear, polyethylene wear &

- A 47 (reoperation) &

FARAL @A ol87HsF doleuelz W WAN T FE pro] s
gor QojAgde AgehA wath T, FRARE 8% R9lo] AFHE AFFI
B ALAEE TeIste] 19841 o) FE AAFIE 13 AEALIE B3 Fasin
% V1FoE ASE ARl AMSAL Frhel A volEHol2E ool F
Wt Fe)= PR slEstaon 2 deleuel 2 AN WE R dve <FE1>
FARAAG A 7 eHt.

2.2.1 =4 TAEHCIEHO|1A

S SJSEAS the 4] S AR o E o) 2 ALgstel AANATHE 6). =
W AR ol E o) 2t ole 47he] HelEue]2 o]glol® ole] HolHmolxTt o
U thgel AEolE ol 2e) UG HolEue] 2% TR UAY FE Adsw
2 A ANEN0I2E FUS A2 ANRAG, HIIALDE B B
£ 57 weslel 349 F 20109 52 180 AEAMS FRFA

F 6 TH TAAA Holgwo]x
) Az} wlolEiu o) AR F2
KoreaMed http://mwww.koreamed.org
S-St B hitp:/Avww.rissAu.net
) o) shete R 2= A http://kmbase.medric.or.kr
KS g=dt=3K http:/Aww.kstudy.com

2.2.2 =9 TAHCIEHO|1A

=9 EdL FAHoE AAH FAuFANA AZs = Ovid-MEDLINE,
EMBASE, Cochrane Central Registerg &3l ¥¢xt2o =2 HAS F3sdnt

ojzt TS HM3H7] 93l CRD(Centre for Reviews and Dissemination)®ll 4] INAHTA
7|7 systematic reviewE EF $E3L lo] CRD (www.york.ac.uk/inst/crd/) 74
7 Cochrane Library®] o]z} Hlo]HMWo|2E FAHCZ AMS Fasion 7fytte
AETMISS} wl=o A AAAERALZE WP 2 I71H2Q H7tE Fst= 7189 A4
= A AlB A
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T3 ARG YEbE = E3HIEd (publication bias)s E°]al i
Aol ths ﬁ@ﬂiﬁﬁfﬁ?ﬁ1%%iéiﬁﬁwlﬂﬁﬂcmmﬂr%Mwiiﬂﬁ
At A ¥

0£3h%

*—Héﬁﬂr TE A & F 789 A7 AAHNOH<EFT>, 299 AT =
< AP A77F 58 BAHAJH. 58 A5 FEAHS
2010~20129 0|1 o™ 7]E9 1FF3H3 HlwetE head to head trlal(Kmeﬂex vs
Charite, Activ-L vs ProDisc vs Charite) ¥ Freedom disc, Maverick discell #3 A+
2]3 Mobidisc, A-Mav, O-Mav & T3 Q33 o 2 F3d Az thsr A
2 A=A
=9 23 &3 7&*—‘1% AEL3] AYE AX SHE HAoE H}‘%L 2 20104 5
g 24Ul

=]
RLE 4
=z
=

S|
X
>
2
>
oo
i
H
S

A A o] B ] 0] 2=

72 =29) AR dolE o=

Ovid-MEDLINE In-Process&other Non-Indexed Citations
and Ovid MEDLINE (1950 to present)

EMBASE (all years)

Cochrane Central Register of Controlled Trials (CENTRAL)

Xt CIOIEHIolA

Cochrane Library database(Cochrane Review, Other Reviews,

Technology Assessments, Economic Evaluations

CRD (Centre for Reviews and Dissemination)

OIXt GIOIEHIOl A

Agenc d’evaluation des technologies et des modes
d’intervention en sante (AETMIS, Canada)

Agency for Healthcare Research and Quality (AHRQ, USA)
Centers for Medicare and Medicaids Services (CMS, USA)

daaE dXAEL]

Clinical Registry (ClinicalTrials.gov)

AL A-e 717 % (sensitivity) 2} g &= (precision)E FXA317] 913} ‘Patient’ ol 3
33l ‘degenerative disc disease’ 9} ¥ % 8019} “Intervention’®l Q3= “artificial
disc replacement’ ¢} THHE &o]& 747t HAstd =g dALMA ‘AND'E Z3eh+= H=F
AHESFAT. o] ¥ ‘Patient’dl] djFdh= &olE2 FHA A F lumbarst ‘AND

N
=
23,

Ovid-MedlineS 7|9to 2 3 AMAdZgo] T2 do|Euo]2el EA wA §A5HA
AEgE o oA A H(MeSH or EMTree) H4 2 text word, 5] 2 Aw
AN T& E83d HITHA AAPES AT 7 dolEuol2~E HAYE o

A <R21> FARAAL] AH3 J1ESAT

_l

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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A’ F (randomized controlled trial, RCT) d+= &

HE Hrtsted M 2 2AE AASHGuyatt 1993, Sackett 2000

~

a8y o]87153% RCT Edo] £831# 2u AAHA e 7ugx I= 93

(harm)E FE3] A BHo 2 Hrlsl7] 9135t NRS(non-randomized studies) 2 Ab#l
T

A B Erle AEYse AogZAde wEl &ye] tidt Hr7l= RCTH NRS,
consecutive case series V1S HIEOZ IR, B2 sk kA Hrles

RCTE &E NRS, case series AT 7}%] E3A1A H7 skt

s a9d Hrh o BRI H 2 Y3 A] F (randomized  controlled trials, RCT) A, H
a7to] Sl= non-randomized studies(NRS), consecutive case series
oA HI s a9 Hrlbe] delEs B9 9 AT T (case series)

2.6 AN

A47Q) We neste] Joish Fael FAWL ALgSHAL

3.1 E8Z(Inclusion Criteria)

23N Hayy 29 Afe] BRY W9E YRoR AT FU
A LFNBANBEL BN AT A

2% FUEY vad A7

AW B3 Y Y] Y ATARA shtold BuE AP

3.2 H{M|T|Z(Exclusion Criteria)

« A7} obd A5 (non-systematic reviews, editorial, letter, opinion pieces etc)

A3 (non-human) % AAGAIE A+ (pre-clinical studies)
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= Abell A (case report)

il

HE A

=
=

Lol 2

“

Joli} 3

[e;
[¢]

w

o
al7

=

o
Ho

]
Jvmo

o

N

ol

=)
ey
alp)
)
e

o
A

714

hyx

Reference Managers &3l

7b FA ke B

]

)
JO

i

7hell £

z]

1)
'lo

o

ﬁo

™

AL 2ZqM AT

L
R

HA G

A

lo] V|EHoz Hy)

<]

71 ¥

il

al7

o=

fof ol kg

S

:,1

o
=

(full text)

B B oA
e -

=
=
o

taom A thdel o

°

AR G

=

=

st

S

ASelE FEE £
<2 3> AA

=

=

o
=

A

Hlj 2| 2}

oy
al7
Hr
Njo
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SUHMHZN AoH
e 2y # 29 Ovid-Medline 971,
{re2,618) EMBASE 1,256, Central trials

2irezas), IQA(re2,333) 108

h 4

HH: =8 24E 2Y (n=561)
2H(re58), ZR(r=503)

¥
EEH =2
(re2,057
2(re227], S8(re1,830)

oL
i

H

g}

17 M2 ZE0CZ W (re1,844)
S(re206), JQ(rF1,640)

Y

A 4
11 BH M IE

(re21
1), 2L(r=190)

™

MO

g HYE
3

2lh(re2

21 28 ¥ YECE WA (re180)
A(r=17), Z(re161)

A 4
2N BRI HEE B
(re33)
Sh(red), 22A(n=29)

[

<Hitg 88 <Py 8k
IFe n=32
-RCT 6 RCT 6
-MRS 1 -MRS 1

-Consecutive case series 2 -Consecutive case series
-Case series 24

a9 4 A EAY 5=

olo] HZEE 8(risk of bias) T

MO

[‘_\LL

ZEPANEALAA A muE A =AY 2000)F AFEEG <R 20>,

S+ Cochrane review 7}o]E=2}Rl& Faste] TA Y HEH 774
B7rst7] #1574 99 FAAMAEA 4 (sequence generation), 2H¢1H) A
27 (allocation concealment), =7}¥H (blinding), A5 <724 (incomplete outcome

data), A¥ % ZAy}H 3 (selective outcome reporting)E THOZ HFr7tP9s HA% =
s
=

tlo iz

TFolw mixjEto 2 ‘Y|gt HlEYE 3 Ui HIASs st Ut Ve HIER
39 FENA Industry fund oJF-o dis] oz R i3}

7 Bl eel vg APHE 2 olo] e BUIFE <FE2>0l4 E7eh W A

A3l 71Esk At
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NRH AREA FFE ATHIol upeh PR3] B3

Ag5§Agol 7hed A, olEF A disiA = fixed effect model(inverse-variance
weighted method)& A}43l¢] OR(odds ratio) ¥ 95% Al17HS AlLFslHar o] 23
2] WEEA Al ITT(intention-to-treat) =41Ho o2& APt ATH(HF2H917F o F
ol Fog ggArt S AF olE EFst FASSE B4 FFE V|ESE F
A). d&8 Ao disiA= weighted mean difference(WMD)Y  standardized
mean difference(SMD)E Al4FetaL ofo] gk 95% Al#F3tE AAleRAH. vk A%
WY 7F available analysis® Hi1E A5 ©o]& U2 AMESEE 33T

ARE BAEe AR AFst] AFFAB F3o) weh FARYR, VPELY £

risk of bias &40 wa} A)3Y3ATH

BAA oldAdd dF AT A A|ZAAHO=Z forest plotS &1kl Q-test(p<0.10°]
EAHoR o3 Yee Ae® 3} I test(l® B4 >50% Y W)2 542 o2
4= A

247 o]l AASA G BT A9, ARSe Aehel FHoz aekaqu
o3t AFxtole] FAA fFoAAHE FAFE 5%E AHESen BARH ZEade
RevMan 5.0 ZTZ 132 o] &3} Hh

BET AZ

AN BN F NS @ B HFAGA Do FAL Be 2249 Qg
E7hsh 1909) EBM B7PIHE A8/ 2 S8 9 A9 4902 F 9goz T4
k.

B 99

3 WE Bt £Y4Y F Q4R PHEAD AED Y7
sl W3 AR S 4B FYFHOH, B A4 AT o] e <
fe=]

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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'I"O

L
HE Aeld BANE - wAvIEe o Hojel AdE TALe F 33wl ©lF 2
3} o

H(McAfee 2006, Geisler 2004)2 Blumenthal(2005)}
B AL H o dABAe /R 54 B4 EFE AL 3IAIUTHE 8).

AR 7IESEZE RCT A 4%, non-RCT &3 13, consecutive case series 77} 23
ollom, obAAl FHrlowt MeFE case series G77)F 24Ho|tt AMEE RCT 238 5=
713 473418 (multi-center RCT)©JS.™ o] F 3% (Sasso 2008, Zigler 2007, Blumenthal
2005)-> "]= FDA-IDE(investigational device exemption) trial -7-¢| 1Tt

|

AT=7PEE ARy 5d F3o] 7J4(226%)<>§ 7 wger E‘r%zi Pl 6%
(194%), = T 4A0(129%) oAtk ZH2~, J=p, o|zekd, 295 F3o] 23
(6.5%)4 clom UmAs ddas, W7 1, El7], ol&ele}, T, FH%SLE Zt7 13

(3.2%)4 o] At

—

>

)

|

o

r-[n

T A= JojA 1990t SHE F& o] 29 (6.5%), 2000~2005 =HH
o] 113 (35.5%)°1 AL 2006~2010'A Afolo] ZHH Fdo] 18A(B8.1%) .= 7+ Léah;}.

5y

Z ATNETTE 60 oldQ) YAATE 11H(355%)01 A 30 0] ’d~607 |
ATe 7HR26%)01L 307 mvte g AFE ¥l 12U(B87%)o2 7MY Bk
oss 5(2007) T SEAY EA A A7 EFE U] Wl T
= WEATE BEs & 5 glo] & EHAM ALt

>
F{

>

1ed dFEgty 25 E Ay EYE ProdiscE AFE3H E3o] 17HoE 1 Bta
Charite discE AFg3H E3lo] 128 o2 thL £o]o ™ Maverick discE Ag3 &3
o] 1#, A &3 FlexiCore, Acroflex, Physio-LS AM&-3tom XEAF7F =

= o
3] 15 A &= A-7F 13 0] A th(Schluessmann 2009).

FA7IZEE AVREYE 1d o]d~2d wRkQl F3 o] 8H(25.8%), 2 ©]F~51d mEk]

T3] 198(61.3%)o. 2 71 Bk, 59 o] & o] 43 (12.9%)°] AT

3 8. FHrtol HAdd £4

o . e B . mean
=8 = A0y A

B o8  =2)} - N(I/C) Intervention o)

1 Guyer RCT 0= single-level DDD 133(90/43) Charite 5
2009
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Ao - oA o7 . mean
=8 - o0 A
" o 29 20 N(l/C) Intervention Hulyn)
2  Sasso RCT 0= discogenic pain 67(44/23) FlexiCore 2
2008 secondary to
DDD(single level)
3 Zigler RCT 0= single—level DDD 236(161/75)  ProDisc-L 2
2007
4 Blument RCT 0|2 single-level DDD 304(205/99) Charite 2
hal
2005°
5 Schrove non-R #JI0l  symptomatic DDD or 24(14/10) Prodisc 1
n 2006 CT lumbar spondylosis
6 Siepe conse =Y DDD, DDD+NPP, 94 ProDisc I 2.85
2006 cutive Osteochondrosis with PP 92
case previous discectomy, (H=2& 77)
series DDD with modic
change
7 lLemaire conse A intractable back pain 107 SB Charite 11.3
2005  Cutive and radiologic PP 100 Il
case verification of lumbar  (SH=2Z& 54)
series DDD
OFFH TWINlInt MeyE 2
8 Pimenta case 0l=  low-back pain caused 12 Physio-L ESEA
o010  series by degenerative disc  (SHZZ 8)
disease (DDD)
9 Schlues case A%A DOD with pain and/or 427 NR 1
smann Series radiculopathy (H=H 357)
2009
10 Sinigagli case 0IEcl DODD, Post-discectomy 36 Prodisc I 3.2
a 2009 series  OF disc disease, Disc Maverick
herniation, Junctional
pathology
11 Mirovsky case O|A2t DODD at L4-L5, L5-S1 21 Prodisc |l 3.1
o008  series & (HH2E 20)
12 Warachit case Ei= DDD Z&HAt 43 Charite A2
opog  Series (EH=2Z 36)

22
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Ao - oA o7 . mean
=8 - A 2
" e 29} b Intervention ulyr)
13 Son case &= SHE2E symptomatic Prodisc 16 3.5
o008 series DDD, FBSS(back pain Charite 30
dominant recurred
disc herniation, leg
pain dominant
recurred disc
herniation)
Chung  case DOD &&IAt Prodisc |l 3.5
2008  Series
Karatopr  case painful DDD Prodisc |l 2.4
ak 2007  series
Ross case DOD SB Charite 6.6
2007 ~ series If
Siepe case DDD(without Prodisc I 2.2
o007  series accompanying
pathologies)
David case one-level DDD Charite 13.2
o007  Series
Chung  case &= DDD E &Ikt Prodisc I 2.1
2006  Series
Bertagn case SY ol =8 gy Prodisc |l median
oli 2006 series F2HE AET 2.8
Bertagn case SY 60Al Ol4f, with Prodisc median
oli 2006 series disabling discogenic 2.9
low—back pain with or
without radicular pain
Bertagn  case = symptomatic Prodisc median
oli 2006 series adjacent-segment 2.25
degeneration after
lumbar fusion
Choi case o= @ E@AFUHHESOCOZ Prodisc 18 1.3
2005 ~ series Ao el SB Charite
12
Bertagn  case = disabling  discogenic Prodisc median
oli 2005 series low back pain with or 2.6
without radicular
symptoms resulting
from DDD
MRZTZINO QBN |2 23
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Ao - oA o7 . mean
" 28 o 29 o1 O) & N(l/C) Intervention Hulyn)
25 Wenger case AfIA  long-standing lumbar 14 Prodisc |I 1
2005  Series discogenic pain due
to DDOD
26 Xu 2004 case == DOD 34 SB Charite 1.6
series (=2 27) i
27  Caspi case OlAct degenerative 20 SB Charite 4
o003  seres & diskopathy, failed (SH=2E 17) I
posterior conventional
diskectomy
28 Bertagn case =Y DDD 108 Prodisc Il  3-241€
oli 2002  series (=& 94)
29 Sott case = DDD with segmental 14 Link—Charite 4
2000 series instability (=23 13) SB Il disc
30 Zeegers case Ul&gt refractory lumbar 50 SB Charité 2
1999  series & discopathies (H=2 29) I
31 Enker case Ol= degenerative & 6 Acroflex 3.4
1993 series isolated disc (A& 5)
resorption@ &
single-level TDR &2
=N

* NPP : nucleus pulposus prolapse, ALIF : anterior lumbar intervertebral fusion, PLF : posterolateral
fusion, TDR : total disc replacement, NR : not reported, ? : T thdx &g <t=Ele F$-
§ McAfee 2006, Geisler 2004 F3d %= A3 B2 Iz

a3 Bkl 239 2d=9 F8 AY7IE 8 wAVIES & 99 2o RCT #£35

N E 18-604121 ©HEA intractable 34 F73 AAE oz AFsgoen o

F29 4<% T 7]A3(spinal stenosis, lumbar scoliosis, spondylolisthesis, osteoporosis,
e

of =& Ae 71LEAh)2 wAZIEe 2 Hsidith

-

o] %
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# 9. A" £ A9VE B wiAlZIE
ksl 28 =2 d=FH|E =2 HIIE

1 Sasso 2008

skeletally mature: between 18 and 60
years of age

DDD at a single level between L1 and
S1: To confirm the diagnosis of DDD,
the patient had to report a greater
percentage of axial pain than radicular
pain, and had to have an MRI, CT,
myelography, or lateral flexion/extension
films demonstrating either (1)
translational instability defined as greater
than or equal to 3 mm, (2) angular
instability defined as greater than or
equal to 5° or (3) disc height decreased
by greater than 2mm compared to
adjacent disc height

- previous bilateral lumbar
decompression or a unilateral
decompression in which greater
than 50% of the facet had been
resected, microdiscectomy if a
facet fracture was suspected, or
any lumbar fusion

- spondylolysis or isthmic
spondylolisthesis at the level to be
treated or at an adjacent level,
moderate to severe spinal
stenosis, lumbar scoliosis greater
than 10° confirmed facet joint
arthritic changes at the level to be
treated or at an adjacent level, or
significant motion segment
instability
Paget disease, osteopenia
(including osteoporosis or
osteomalacia), or any other
metabolic bone disease; long term
use of corticosteroids; rheumatoid
arthritis, active hepatitis, acquired
immune deficiency syndrome,

ARC, human immunodeficiency

virus; active malignancy within the

last 15 years; cervical myelopathy;
or body mass index (BMI) greater

than 40

2 Zigler 2007 — Age 18-60 yr - No. vertebral levels with DDD >1
- Single-level DDD at L3-S1. Diagnosis of - Prior fusion surgery at any
DDD requires: vertebral level
1. Back and/or leg (radicular) pain; and - Radiographic confirmation of facet
2. Radiographic confirmation of any 1 of  joint disease or degeneration
the following by CT, MRI, diskography, - Lytic spondylolisthesis or spinal
plain film, myelography, and/or stenosis
flexion/extension films: Instability (3 mm - Osteoporosis.
translation or 5° angulation); Decreased - Back or leg pain of unknown
disc height 2 mm; Scarring/thickening of etiology
anulus fibrosis: Herniated nucleus - Paget's disease, osteomalacia, or
pulposus; or Vacuum phenomenon. any other metabolic bone disease
— Failed 6 mo of conservative treatment
E[WMATZHUAZ MO QIS T2 25
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o =& TR HdEI|E =L BHEIIE
- Oswestry Low Back Pain Disability
Questionnaire score = 40 (20/50)
3 Blumenthal — Age 18 to 60 yrs - Previous thoracic or lumbar fusion
2005 - Symptomatic DDD confirmed by - Current or prior fracture at L4, L5,
discography or S1
- Single-level DDD at L4-L5 or L5-S1 - Symptomatic multilevel
- Oswestry score = 30 degeneration.
- VAS score = 40 (of 100) - Noncontained herniated nucleus
- Failed = 6 mos of appropriate pulposus.
nonoperative care - Spondylosis
- Back and/or leg pain with no nerve root - Spondylolisthesis >3 mm
compression - Scoliosis >11°
- Able to tolerate anterior approach - Midsagittal stenosis <8 mm
- Osteoporosis, osteopenia, or
metabolic bone disease
- Facet joint arthrosis
- Other spinal surgery at affected
level (except discectomy,
laminotomy/ectomy, without
accompanying facetotomy or
nucleolysis at the same level to
be treated)
4 Schroven  — between 18 and 60 years of age ==
2006 - symptomatic degenerative disc disease
or lumbar spondylosis
- resistant to at least 6 months of
conservative therapy, objectively
documented by CT or MRI
5 Siepe 2006 — nonresponders to a preoperative - Central or lateral spinal stenosis

intensive conservative inpatient and
outpatient treatment program
- Low back pain (LBP)

- Facet joint arthrosis/symptomatic
facet joint problems

- Spondylolysis/spondylolisthesi

- Spinal instability (iatrogenic/altered
posterior elements, e.g., following
laminectomy)

- Major deformity/curvature
deviations (e.g., scoliosis)

- Metabolic bone disease (e.g.,
manifest
osteoporosis/osteomalacia)

- Previous operation with severe
scarring and radiculopathy

- Compromised vertebral body

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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o =& TR HdEI|E =L BHEIIE
(irregular endplate shape)
- Previous/latent infection
- Metal allergy
- Spinal tumor
- Post-traumatic segments
6 Lemaire - patients with intractable back pain and - obesity
2005 radiologic verification of lumbar DDD - prior fusion

- failure of nonoperative treatment instability such as
spondylolisthesis

deformity

radicular pain symptomology

presence of facet arthrosis

=

HH7t] 23E £d9] d7UE 2 Al #d SAS 3 100 AAlE A

ry

a
Sxte] 4 BEEZA FA A HlELS non-RCTQ! Schroven(2006) A-1olA 583% =
o™ Guyer(2009) A4 53.4% Blumenthal(2005) A4 51.6%= H]5z3}

g1tk Sasso(2008)S} Zigler(2007)AT-ol A Zk7t 49.3%, 492%Gom A%H9 Ab#
AT F HollA Z+7+ 41%(Lemaire 2005), 35.9%(Siepe 2006)9] H &S UrEFTH
HaAdgS i dFEDNA 404 AF2 VERTh

X g A &= Charite disc®} Prodisc discE AF8-3F &3 o] Z+zr 3 X(42.9%) °lNAL
wZ] g+ H(Sasso 2008)¢| Flexicore discE AFM§-3F T oAt}

wAFEHOZ FoEd vl AFH £ 58S cage(filled with autograft)E
§3 #do] 3H(Guyer 2009, Blumenthal 2005, Schroven 2006)°]$13L allografte}
autograft, plate screws AM&-$ ThSt fusions S o Z Hwe 3ol F ¥H(Sasso

2008, Zigler 2007)°] 1Th.

A AE AHEY L5519 AFFIRRXNEES 7 Bo] A3ty 65~79%5
e oL, Hla o A% L5514 Al Hl&o] 7Hd &oF 60~76.7%E UEIATH
L4-L59 e QFFUNRAXSES 14.3~335% AR FFES 21.7~40% A3 H
Ao & ey

10, A7 9 el g dubd 54
Lk Intervention Control
A os A2 N HiS o
B oz o5 = e - =8¢ - =8g
e 0 77 MR agae) MERE ana)
1 Guyer RCT 133 53.4 T: 40 Charite L4-5 26 BAK cage L4-510
2009 (90/43)

E|WMFHASIMC) QSN2 27
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Y Intervention Control
& 28 E; N HE Lg;'i Sxg SR
i i o % AEUR gy NEEE apa)
C: 38.8 (28.9) with (23.3)
L5-S1 64 cortico-ca L5-S1 33
(71.1) ncellous (76.7)
autograft
2 Sasso RCT 67 49.3 T: 36 Flexicore L4-512 allograft, [4-55
2008 (44/23) C: 41 (27.3) pedicle (21.7)
[5-S1 32 screw, L5-S1 17
(72.7) autogenou (73.9)
s iliac L4-S1 1
crest (4.3 ;
bone 2-level)
graft, LT
cages
3 Zigler RCT 236 49.2 T:38.7 ProDisc- L3-43 allograft, L3-4 3
2007 (161/75) C: 40.4 L (1.9)  autogenou (4)
L4-5 54 s iliac L4-5 22
(33.5) crest (29.3)
L5-S1 bone graft L5-S1 50
104 in (66.7)
(64.6) combinati
on with
pedicle
screws
4  Blume RCT 304 51.6 39.6 Charite L4-5 61 BAK cage L4-5 61
nthal (205/99) (29.8) with (29.8)
2005 L5-S1 cortico—ca L5-S1
144 ncellous 144
(70.2) autograft (70.2)
5 Schrov non- 24 58.3 44 Prodisc [3-4 1 cage filled L4-5 4
en RCT  (14/10) (7.1) with (40)
2006 L4-5 2 autologou  L5-S1 6
(14.3) s iliac (60)
L5-S1 11 crest
(78.6) bone
6 Siepe cons 94 35.9 42.5 ProDisc [2-3 1 - -
2006  eculti PP 92 I (1.3)
Che R
C;(Ze (|_7;) La=st 2

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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LA Intervention Control
G N ne 22
I o %8 mENE _To° . MENE oo
) TS NEME gpiey NEME g1
serie (2.6)
s L4-5 12
(15.6)
L5-6 5
(6.5)
[ 5-S1 57
(74.0)
7 Lemair cons 107 41 39.6 SB CHEA - -
e 2005 ecuti PP 100 Charite NE=F|
ve (=4 i el 27t
case 54) -
serie

S

2.2 2019 HEE I8(risk of bias) B

Aded =& dg AHrte 729 WA, RSy, 94, A5Y 24 471A
F8 H7tgd g el Yes, Unclear, No9d 35508 FE3 Hriegda 21 23e
3 110 AA ST

B7HAH Yesst NoZ B3| 78 4 ¢l& W= Unclear2 H7letdch o
2 ‘F29) wl A A (randomization) S HAIS RAoZ AFH oy A
AFol gl B$E UnclearZ EF3Ath w7 A2 "E7F (blinding)’ 9] 7
‘blinding’ ©.2 A1k 01011 E7raHe ek A A wHolY E7Y A&
So that 71%o] e A ol Unclear® H7HE AT HrrE 749 Joos
HA GARE B gt 5%‘4:‘% A8z e Azolrz XN2AE 3 AL A9
funding o7 = F7t2 FRlsted At Aot

oL

rr
o
oﬂ, e

291 A *1‘@“(randomlzatlon) Brrd el AdolA HHg FAAE NS
sk B3 17(33.3%)°] 2 ¥ (Blumenthal 2005), U™ #& 23(66.7%) A=
R I R B K = Od% AS B FAATH WM E TlEeEHo UA

=7 blinding) & BAsh G4 2 A% BrpEE PR RS B4 o)
@ wrhgol A4S o FolAtn BuEE FAe gor BT 7Yy
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Aol sAY & AZAAR o]FoH A o] Fole w7FEHol o] FoA A &jtra
&5l JoBZ Unclear® 3} tH(Zigler 2007, Sasso 2006, Blumenthal 2005).
SfAatell tHEt =rFEH S AR BVEsE AR Jlow Rl o] FolA A etk
71€Hol Jerg 37 EF Nozx ERFSAT AsH7batd s w=r7bdwe 24
(Zigler 2007, Blumenthal 2005)°| A= o] Fo| XA ¢gkttal 7|& 5 o] NoZ #H/3%a
18 e A3 dFo] e =g Unclear® #H3¢th(Sasso 2006).

N

A7 A Hrrd g oA ITT +4& At TS YesZ H7EstHa A=A

B AHSE FALE A BT AE WY AHRE FA ARNE Yes

2 Grrednh Al 28 25 A3 Aol tig Zlso]l IRAAR Zigler(2007) 8-S F
7t A= o] H|Z=EhA WHAElPY OB E Unclear® B9t Um A F i (Sasso

2006, Blumenthal 2005)2 F w3+ AZ LAHIE9 zto|7h Al Ao digh A3 %
glol No2 ERF3tdoh

AeAon A%E nude Jbsdel At FA ¥ Jo) Agets @AE ted 2o,

® Sasso 2006 : HZ= Had e AFo] WHol 7eERA &L A AT HiE
L4 FEHA &e AHSo| sl additional outcomesE ZA

Zigler 2007 : Aol <

FREJAN H =

complications &)

® Blumenthal 2005 : Work statusol] th3t z} 7] JFEA AlFd] daires AT
H. thAle] employment rate® = ZALE AL

Aato] gk 7Ee Hodoy ie =i AAFHA 23 onlinedl ARt EE=

=
ol
Rl
o

(VAS pain, VAS patient satisfaction, work status,

Ao Budta g, $HF Bud] dsiAE Wy R AFEA ggon ¥
=R T4 FHIVL BaHT Y

® Zigler 2007 : & A7
22 HAE3 Sy
ol

g 7

® Blumenthal 2005 : ATHAAES] dut E4 F BFA (weight) WA F2] 3
2}o] 2 R %I (P=0.0349) B =

F7F2 H7FsE industry funding o7l thiA = Yes®E H7}t

i
M
o
e
N
H,
9
32
P
[N
N
N
G

¥ 11 FA9AYAANFRCT) A7 HEH 99 Frran
o o oxe W Biinding i M2 Industy
i == HEAY o4 s ° = @24 fundin
A 9| A % g
1 Sasso 2008 Unclear  Unclear Unclear No  Unclear No Yes

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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Blinding

o o= fEL i PS| ) iz Industry
i == Ry 4 s ° 224  fundin
2 Zigler 2007 Unclear  Unclear Unclear  No No Unclear  Unclear
3 Blumenthal 2005 Yes Yes Unclear  No No No Yes

MR AT dE A WAt dad 4%, nREs, w234, AR w19
Age) 9ARoR 5744 Fa @AYl o
of Brlskga 2 Ave T 129 AN AL

<
&

c
]

a
o)

=

Z
o

1o
w
ol
i
o
fru
-
Ae
QL

WaR 449 BAGel glol FARH MEATe] FAF ATHTelH A7 el

A7l AR Gee HUT AP Yesz BRI + Qv B e 5
71BN Ao T BHEYAT A7 gk HEs AF§le] A WA 25
ProDisc o2 F WHA 288 ALIFFCZ AR T 7|<HJoem 2 Unclear®

37189k

WS Hrrgd el YoM F =FoNAE 47FA] WHS(age, gender, spinal level,
= ) 23 o Ay o2 845 (disc pathologyl} disc height
)= ¢ 13T F= JAAT 1R aFHFE HFsiga JAS AAFRL T

z
A BH3 iFEEdMe F 23 FEstal BuEUAeER Yes® H7leFAT

X2 O

=1

ol

=
()

e

4 = 2 T
POEZ YesE H7IE T}

[o5

A5 712 =7 ¥ (blinding)2 w7 ol ik Wy 9 fFXA o digh dFo] glem
2 Unclear® #9319t}

Azol 444 Hrrg el oA A2FA BAglo]l AFHY BFol Wi £4E5 A
PO EE YesE H7FsIAT

5 At Wy REO /&8 Agsd el A% RN 2F o
5 Azd U@ o & o7
4oz nTo 4d

=
=
ps|

L

N

§ = oszem  mess  =ssz = qzoeay
Schroven
1 2006 Unclear Yes Yes Unclear Yes

E|WMFHASIMC) QSN2 31
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2.3 G134

2.3.1 % H2(Pain relief)

32

|

(=

A ollem F 130 A AlSFAT

rlo
"

T Aol s R

2z
e

5 5

RS

.

# 13. & A (pain relief)

o1 o o 2
o =8 S0 o@ omen Noompaz ——
ol =2 |8 fluly)  (/C) 322 Mink
1 Guyer 0l= RCT 5 133 Charite - & & 2% f/u 280IM 54
2009 (90/43) DHXI VAS B2 A2l 30; NS
2 Sasso 0= RCT 2 67 FlexiCore n=11 n=8
2008 (44/23) M=16 M=20
3 Zigler 0= RCT 2 236 ProDisc n= unclear n= unclear
2007 (161/75) M£SD=374£30.1 M£SD=43431.6
avr reduction from baseline
(P=0.08)
39mm 32mm
4 Blumenth 0l1= RCT 2 304 Charite n=186 n=82
al 2005 (205/99) M=31.2 M=37.5
avr reduction from baseline
40.6 341
5 Siepe =2 cons 2.85 94 ProDisc Il - ©=2F A&z 3, 6IHE f/uAl
2006 ecutiv PP 92 Folet SaS 2 1248, 24
e (=2 HE fu JIZUME HE36 R
case 77) oIst &4+ X1%(p<0.001)
: - 28 ANsZ0ME 12, 24042
seres o W 20 € gae wo
- U282 vs FE2EZ  P=0.02

* M; mean, SD; standard deviation

[=]
L | [=]

55 A9 A 489 RCT QoA Rustgon o F FH7|zte] 2:d2 £ 3#
< 3 149 2ol Ak 39 FF BT 2470 €E A4 A5 VA 3

S Wit A
74 vlaFol] e $ekA|wt 23 (Zigler 2007, Blumenthal 2005)9 € F 3+ #23%
2pol & YEhN A EHThal Hi3tH 0™ Sasso(2008)9] Aol E BAZF FI4E oA

HokAl gkt

3 1590 EFde] Byl 1¥S ulgoz y| A uv FAAES T H gt
Zigler(2007)= 24704 AlA oA o] 714 2] tiH] &/dE©] ProDisc 51%, Hlula 44% =

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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o3t AS ®HAta B3t (p=0.08). Blumenthal(2005)2 f/u 127§ A& 7}A]
F& A Agd nE) FFEe] wawe] HlaE foshA Edou 2409 Al HelA =
7+ Zol7t FostA YeEA @tk B389 th40.6% vs 34.1%, p=0.1074).

=5

14. VAS %7t (mean) 23}

Baseline 6wk 6mon 24mon
e
n M n M n M n M
Sasso  TOR 44 86 39 39 35 24 11 16
2008 Fusion 23 82 19 33 18 32 8 20
2007 Fysion 75 77 - 41 - 40 - 43
Blument  TOR 205 72 196 36.4 188 33.1 186 31.2
hal 2005 Fysion 99 71.8 9 441 87 43.9 82 37.5

* Zigler £39] 3k 1-A F83 4% 9 (baseline, 65, 67149)

3 15. VAS 714 tiv] 3& A}

2 6wk 6mon 24mon
. T C T C T ©
_ Mmean 547%  598%  721%  61.0%  81.4%  75.6%
Sasso 2008 improvement
p—value nr nr nr
_ Mmean 39.5%  46.8%  447%  481%  51.3%  44.2%
Zigler 2007  improvement
p—value nr nr 0.08
mean o o o o o
Blumenthal oot 359%  27.7% 39.0 082%  40.6%  34.1%
2005
p-value 0.0222 0.0044 0.1074

* T: treat group, C: control group, nr : not reported

Guyer 5(2009)2 Charite trial®] 537bA #7] 28 Z3S B 1819t Blumenthal
(2005)&F&8 ] F2 713t 21d AFo Hate] 5d7A 9 FF Ao Ui AHRE Hisd
o}k o] EdoME F & EF f/u 23904 53704 VAS Hit HFrF A9 3002 el
o 3 Fog Aol AdTh Bastih

Consecutive Case Series

Siepe(2006)¢] A= tE TH WA gl FHIAF Fw Z3HDDD) +

QF E[WYFTEZAMML QABF2HHUTX S 33
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(n=40)2} modic changeE 7}A+= W’FAH(n=23), disc herniation®] ¥tE DDD Z3
127, oAl discectomyE AlEit2 AHS 7M1 A 17902 FAH N9 F
4 deaFtadxge d 7799 % Haol il VAS HE=E AREste] S
At Fedd ve s F Y, o7/ E FH7INA 73 FEe HALH 1270
47 240 LA ] FHVNE Fofdt FFE A &AL iﬂo}%} (p<0.001). ¥
U 5 TdMe 4 e d2d Ads 4= ?%3}"4 H 15
Fokal GEAY gEde] A T HuFEHE A7 AAEHAY. & 16914 = ©]
S FTol g 7 oA 8 S kel el Aelskah

oxl Ll
o Fro 2L

N 4
ox

B %

K

)

ot

3 16. VAS =73 A3} : consecutive case series
©@9]: mean=SD

22 DDD DDD+NPP  Postdiscectomy Modic Combine
preop 6.9+1.4 6.3+1.5 7.5+1.2 7+1.9 7+1.6
mean reduction -3.9+2.9 -5.3+1.9" -4.243.1" -41£2.7 -4242.8"

* 7} 79| preop9} post op #2 B3t student t-test A3} p<0.001

‘2
-
o
>
rr
av)
M
i)
_).‘
S

0=77) FEH AlEFn=14)° dis] Z+ Z23d M FEH<
] A 71t 670 E7HA

W(P<0.001) 1270 £ 24 7| L)

= gﬁlﬂﬂ %%— %j’“ v 57 };}—E K *o*—% Hao

Y
o
32

i

f
3R
o
=
I
k]
QL
8
2
’TJ
O
8
;
%
~<
c
E
8
g
=)
fé
B8
§

% el gL & 6W Ede] 24
248 3

HRom BT ODI(owestry dysfunction
index) =72 AM&3l9th ¥ 179 g

=5

17. 715738l (functional status)

%] _ 31 A3 mean N -
=8 _ ol=C|A [=ha u
" 29 98 fuy)  (/0) b=l a sl
1 Guyer 0= RCT 5 133 Charite = mean ODI score= f/u 18~5
2009 (90/43) EH 30& 01512 KA
- 2u~54 fludl2t & & 229
X0ls |OI6HA LUACH
- HE 158 HEo SAMET HI
ZOtH FXIE
2 Sasso O0l= RCT 2 67 FlexiCore n=11 n=7
2008 (44/23) M=6 M=12
3 Zigler 0l= RCT 2 236 ProDisc n=161 n=7/5
2007 (161/75) WHED=3451248 MtSD=39.8+24.3

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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A - 31 A3 mean N o -
=8 _ Ol BL|A = M
" 29 98 fuy)  (/0) b=l a sl
avr reduction from baseline
(P=0.055)
28.9(46.1%) 22.9(36.0%)
4 Blumenth 01= RCT 2 304 Charite n=185 n=82
al 2005 (205/99) M=26.3 M=30.5
avr reduction from baseline
(P=0.267)
24.3(48.5%) 21.6(42.4%)
5 Schroven 2J| non- 1 24 ProDisc n=14 n=10
2006 ol RCT (14/10) 125 o1 4
avr reduction from baseline
25.9(67.5%) 16.6(43.7%)
6 Siepe =2 cons 2.85 94 ProDisc Il - Bié* | 23, 60 f/udil
2006 ecutiv PP 92 N |28t @’c\!% 22 1204,
e (s 24)Hé f/u Ja NS A0l
" - &=24 AI"?OH/\-I 12, 2418
series o 20 8 use B
- JEQE vs F2&7 : P=0.01
22kl A A (RCT)
7% B% A ) Rud E3S RCT AF 4HWo)glem o] & FF7|7to] 2d¢
£33 3% (Sasso 2008, Zigler 2007, Blumenthal 2005)2 ¥ 183 o] A3ttt

¥ 18. ODI F3&717h8 A1 423}
o Baseline 6wk 6mon 24mon
n M n M n M n M
Sasso  TOR 44 62 42 36 37 25 1
2008 Fusion 23 58 20 50 17 25 7 12
TOR 161 63 - 41 - 35 - 34
Zigler .
Fusion 75 62 - 49 - 4 - 39
2007
p—value ns <0.02 <0.02 ns
Blument TDOR 205 51 197 37.7 189 27.5 185 26.3
hal 2005 Fusion 99 52 9N 43.7 88 35.8 82 30.5
* Zigler 39 32 2”-AA FG XA (65, 671€), ns: not significant

35
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38 EFoM & A VAL Fee ARSI vludit Bt #2713 24
LA ODI <ol Wt 23 (Zigler 2007, Blumenthal 2005) A<= X572 B HG
7F B SR ANE F3F {FY3F Zpo]E HolA ik Sasso(2008) ATollAM = FAA

Yol A AF3 2z FZ7|7E ODI A5EE 7|AH] FAES ol F 199 Zo] A
EEA=

¥ 19. ODI 714 dv] A5 Az

oo ewk 6mon 24mon
- T C T C T C
__mean 42%  14%  60%  57%  90%  79%
Sasso 2008 improvement
p-value nr nr nr
__mean 35%  21%  44%  34%  46%  36%
Zigler 2007 improvement
p-value <0.05 <0.05 0.0551
mean O, O, O, [} O, O,
Blumenthal  improvement 24% 13% 46% 31% 49% 42%
2005
p—-value 0.0198 0.0017 0.267

* Tt treat group, C: control group, nr : not reported

Zigler(2007)= & A ol vla) & F 67, 3/MY, 6/l FHAIHAA A5
Hlagte] WIS FAHOR 953 FAFEC] Hdvh HIsATHp<0.05). EgF 2470
Aol M) dEE ProDisc 46.1%, Bl 36.0%% F w3F §93% A&¢S YeElWt
713kl ATH(p=0.0551). Blumenthal(2005) AFolX= f/u 1271E AA7MAE <
A vl dEol vl Bla] Charite o] FoatAl w3kt 24784 AJF ol A
= 23 Zelrt foshA Ueht A Ethd8.5% vs 42.4%, p=0.267).

H'l—

rlr >k

Sasso(2008) T AFdA= 7IAA tiHl FFER T B ALgE S X0l A
Flexicore* 90%, Blnlw- 79% = x}ol7} =LA EOEIX]‘/]- o] ZARE ANBET 7|AX =F
A 447N 24708 F SABATTE IMME e ZMATFANE 283"AA 798 SA7HS)
S ddA 7 YR Aol o B = tE AAE IR Wolso|sde 3 A

Oi AAAH BHAME FFEZ Hiv) o] FAXA = Lskth

Guyer 5(2009)& Charite trial®] 59 F2 #Z3 ZAA}E B33}

scoreT f/u 19~5d7#] 303 ol3t= FAHALH Hox 158 AR FHE F o

s FAEH 2, 59 AlFA T b {FY9 Akol= YERGA] eskthal B
ALk

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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H| %2 B8 H 7 (NRS)

Schroven &(2006)2 S7¢] A= DDDY 25 spondylosis d¥-S 717 247 FAE
g’d o2 TDR(n=14)7} cage(filled with autologous bone)E /\}%@' ALIF(anterior
lumbar intervertebral fusion)(n=10) 1%t % #Z 3 ODI SHZHE His o
Fe A Ay F o Hs=Ed o384 vs 38.0) F3 71 1% Aol ODI A4+
Prodisci 1257, Hlalw 2143 S % Prodisc wollAl © wA dewth #& A s
gHl 1d Fo i M ZAE Prodise wollA 259H o2 JEhgy & div
67.5%%] FFES B v HuTdME 16639 BaHF Aot 437%° FFES
UEY Prodisc o] 43 o £ S EAY(NR).

fd 5y

Consecutive Case Series

Siepe(2006)9] EHoNM = 47) oz FAH 24 T DEE AFLFURAXFE o)
4 7779 7% B HE #Aad dal ODI =S AFgsle] AT FEAd )
3l F& 5 Y, o/HEA F3 FFES B 12703 2470 A 9 F3 )3 e =
fFolgh P AL ATEL B Th(p<0.001). ofef 3 2004 DEHE oA Ae
A} %oﬂ el 2 g i S AASAg gkl el g

¥ 20. ODI =% Z 3} : consecutive case series
©@9]: mean=SD

22 DDD DDD+NPP  Postdiscectomy Modic Combine
preop 39.7+15.9 36.8+11.2 43.0+17.6 7+1.9 7+1.6
mean reduction -18.0£21" -31.0+13 -19.0+15" -21.0+17" -21.0+19"

* 0 2V 9 preop®) post op = Bl student ttest A3} p<0.001

T ATAME AEFERE Yol dEd AnE Busixe GAT dEE AEd
I FEA Aede Bl 43 A= AXEAY FH7IE efdAE T AlsT
BT £5 A Hadds B Ve s vEidey 12, 2470 d A G2
N&ETde F& Ao vls] 433 §23HP<0.001) & F TS FA3 vtd FEA
Alede 23y T35 A7t wokAe FEe EATa Hust HEY Fe F
24MLdA, G2d Aertd FEE Aedzt SAHSE Fo3 AolE BHva Hu
3l oH(P=0.01, Mann-Whitney U-Wilcoxon rank sum test).
2.3.3 &9 H(Quality of life, QOL)
e 22 Haugh £l 3¥ollen i 219 At
% 21, 2+9] F(QOL)
o = g7 A7 mean N o -
=8 - OIECIA i wa
o 201 g8 gy (o Se0d A i
1 Guyer 012 RCT 5 133 Charite SF-36(PCS)
2009 (90/43) : MCID" 5.42 pt improvement

E|WMFHASIMC) QSN2 37



38

EBH "WIIE1IA

H31 A3 mean N

(o7
" 28 h oI2CIA N HD2
i 20 *F  fuy) (/0 == A o
- baseline (| H&IX kAt
= 2yr, 5yr : NS
r 1428 &b 2yr 11.28 a4t
Syr 12.68 &b Byr 12.38 akAt
2 Zigler 012 RCT 2 236 ProDisc SF-36(MCS, PCS)
2007 (161/75) - baseline CHH| EAIE
(P=0.094)
79.2% 70.0%
3 Blumenth 0l=2 RCT 2 304 Charite SF-36(MCS) : >15% &AlS
al 2005 (205/99) 201 8xf u|°, NS*
50% 51%
SF-36(PCS) : >15% improved
Ns§
72% 63%

* MCID: minimally clinical improvement difference, MCS: mental component score, PCS:
physiccal component score, §: TEC(2007), Ontario(2006) 23} 1§

22| H A 2 4 A B RCT)

2H 9] trial(Prodisc trial, Charite trial)2 4 A& SF-36 FAHE=TEZ FH7|2F 2d &

Ao A Tled] 3 e 2kt

ProdiscE A3 Zigler 5(2007)2 &< A& MCS® PCS M5 §3+e] baseline o
Ao FAERE BRusded F3277F 234 TDRTEO] 792%9 FAES Hol Hlad
(70.0%)°1 Wl o Ekou SAH FoldS AT FHVIPE FFES ot ¥ 22
o 2ok

3£ 22. ProDisc trial(Zigler 2007)°| A1 ¢] SF-36 2}

= 6wk 3mon 6mon 24mon

TDR 72.1% 86.6% 80.4% 79.2%

Fusion 56.9% 70.0% 75.0% 70.0%

p—value 0.0183 0.0036 0.2333 0.0943
Charite FDA IDE trialol A+ SF-36%] MCSS} PCSE F&3te =Ast ZZbol A

15% 5 ZFsts FFES Bl &4 HIEZ AAeA X]E‘—TLOHHJ] FEE°l PCS =
A A= fusionoll M8l =J/OU(72% vs 63%), MCSAl A= Bl BISHA LhE}

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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oW (50% vs 51%) F 23 AN F9% Aol Y 2L Ao HuHd
THTEC 2007, Ontario 2006).

Charite FDA IDE trial®] 59 F& &

S A dsiAT BRustd. 54 3

T o FABE AR E TS5 ZfolE HolA| AN HA| 271753t baselinel
e A2 s Btk §& A7elA= MAD(minimally clinical important
difference) PCS scoreE 5427 &0z AHosta Hristdedl F4 713 294 X570l A
= 14274 S, HadoAs 1128 S HYgorw FA7|7F sdA o= X8 12,67,
T 123389 s BYoy F Al 25 7 fFog Aole YEA] gytkal B
shch

@A A7Q Guyer 5(2009) FAAE SF-369] PCS
ALA = 27 G FFES Folg Bl of

2.3.4 422N (Return to work)

HFEF el g 23 38oller] ® 239 W& st

3E 23. 455 A(return to work)
o o o olz
e B
1 Guyer 0= RCT 5 133 Charite full-time employed
2009 (90/43) 65.6%  46.5%  0.0403
(59/90) (20/43)
2 Ziger  0I= RCT 2 236 ProDisc both full and part time
2007 (161/75) 92.4%  85.1%  0.0485
(149/161)  (64/75)
3  Blumenth 0I= RCT 2 304 Charite both full and part time
al 2005 (205/99) 62.4%  646% NS

(128/205)  (64/99)
improvement rate from baseline
9.2% 7.4% NS

2712k 29 #3 292 full and part-time &
Il . 28y ProdiscE AH&3 Zigler 5(2007) A+

ol M= A 87(924%)°] HlT(85.1%)°l Hl&| HF EAEo] FY3tA =S ™ Blumenthal
5(2005)2] AFAAME 23] BT (64.6%)0] A FT(624%)°] BlE] oA =& AFS

ol
QL
iR
COY

o] 29 ¥ dFEFAE EHAVIE vehle WF o] Mz vg& FIS B3
7] o] BAHQ o)A ([P=64%) EA ZHH ] WEtEHE AF3A ek

E|WMFHASIMC) QSN2 39



EBH "WIIE1IA

Guyer -5(2009) 593t 2 ##ES A3, Charite oA A JHF5 7 (full-time
employed)3t 2} HI-&S 65.6%, cage fusion TolA = 465%F Charite oA © =2
&S YERAS F I3 77 2polE BEthal B arshglvh(p=0.0403).

2.3.5 Overall clinical success

A 2 AdFe] dis] Bagk £33 4H(RCT 3, consecutive case series 1)°] %A
o

M 3 240 23S AAS] 71T

3£ 24. 9743 A F(overall clinical success)

o - ¢ mean N x -
25 ! Siel e Hlw=
2 28 ful) (/0 = | =
1 Guyer RCT 5 133 - 215 pts improvement in ODI 57.8% 51.2%
2009 (90/43) - no device failure ~
- no major complication AP_O'.OS,59
- no neurological change (noninferiority test)
2 Zigler RCT 2 236 <sponsor definition> 63.5% 45.1%
2007 (161/75) - =15% improvement in ODI 5
- device success .P_O'.OO.53
) (noninferiority test)
- neurologic success
- SF-36
- radiographic, no migration
- radiographic, no subsidence
- radiographic, no radiolucency
- radiographic, no loss of disc height
- radiographic, fusion status
- radiographic, ROM
<FDA definition> 53.4% 40.8%
— =15pts improvement in QDI B
- radiographic, ROM P=0.0438
Olot s
3 Blumenth RCT 2 304 - 225% improvement in ODI 57.1% 46.5%
al 2005 (205/99) - no device failure (117/205)  (46/99)
- no major complication
- no neurological change P<0.0001
(noninferiority test)
4  Lemaire cons 113 107 - using a modified (to include - Excellent 59.3%(32)
2005 ecutiv PP 100 retun  to  work) Stauffer - Good = 31.3%(17)
e (23 Coventry scoring system - Poor 9.3%(5)
case 54) - RG = [postoperative score - — S22 F2& Als
series preoperative - score]/[maximum T SYZBY 7O
score — preoperative score] gt XH018tS(P<0.05)
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* RG(relative gain): >70% excellent (no pain, no medication, resumption of activity in the same job after 3 months),
60~69% good (intermittent and infrequent lumbar pain not requiring major or prolonged medication, resumption of
activity in the same job after >3 months or in a less strenuous job after <3 months), <60% poor. Any patient with
an RG of =70% but not accompanied by a return to the work force was considered a poor outcome

2 xR A HRCD)
Zigler 5(2007)2 472 A ¥ (clinical success)S sponsor’t At 7|F3 FDA 7|+&
Abgete] 5 7HA VIEe® A7 Hrlskdlth AgelM el Aee 107HA 8] primary
endpointsE AHE-3te] FAsh= Z(ODI(15% ]/ /3E), SF-36, device success, radiographic
success(6 endpoints), neurologic success)®] A TF FDA 7|2 ©]F 27FA(ODI(15% 3
), ROM)llA & 71ES A&ttt 4 d7A Fojd tze] £443 Prodisc
oA FFE] 63.5%(102/161), fusiono A 451%F Prodiscwol Al BFEC]
oA o =th(p=0.0053). Z=3F FDA 7]o 9= Prodiscrol A9 A3 E
fusion ol HlE © Egom FAHCEZE {3 olE YelWtn HudY
(53.4% vs 40.8%, p=0.0438, Blackwelder’s test of noninferiority).

o]

Blumenthal 5(2005)2 9742 43S ODI HF7F 25% o]/ %%—‘3}‘1‘ A] device failure,
major complication, neurological change’} $i= |2 g3t As nf, vlao]
HI3l| Charite 7oA Ad&E°] Z=}O0™(57.1%(117/205) vs 46. 5%(46/99)) T 3 A4
o2 fFog AolE RYtta B i1 th(p<0.001, Blackwelder’s test of noninferiority).

Guyer 5(2009)2 444 A3S ODI H7F 158 ol &8 Holal device failure,
major complication, neurological change’} $lv= FEIE 3dte] Charite TAA=
57.8%(52/90), Bl ME 512%(22/43)A A4S Hetm RuSRI overall
success rate®] 3= HIEEA Blackwelder 77 (with A=0.10) A3} p-value 0.0359
2 F o FAHLE {F43 AolE UEHlva Husit

o

ol

Consecutive Case Series

Lemaire 5(2005)2 3Mt] Charite discE AF8-3le] 235 DDD A3A} 2 intractable
back paine 7FZl 1079 ¢ A&5A0 g 5 H4& 1097 FH#Zo] 7Fsdd 100
S EAstY Eustdoh. Hd FA7Ie] 11.3Wd(10-134)0.2 A AAE
modified Stauffer Coventry scales AR&3t] 43 & H =9 >70%A] excellent,
60%~69%<%1 749 good, <60%Q 73-% poori A5t A T Excellent®] g o= pain©]
Sl JEHd fAE H&SHA FovA = 3Md F 5L AT EFd 5EAT A
22 Ut F ATANE 328 A BANA TS glon B muAel 4
o gte &4 Al* Sxigre] A A EE 59.3%(32/54)%0 4 excellentZ 3 7}% S
3 31.3%(17/54)1 A good2. 2, 9.3%(5/54)l A poorZ B7}EHATE FES T FEHNA
© FEAH AT G2 ety AR SAHSE FoF Aol AT
B 13} TH(P<0.05).
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QA ¥7b= peri-operative §H S & F R S (post-operative complications) .
2 TJEst E48H. Peri-operative ¥ TA= & T TAsts IHSH T
5 25 ol A3 BTl FE M Post-operative FHEFol= 717 ¥ &
e
[}

<, A 2 ol 7IE e §F HI(TE T F 2F o/F)°] dfTEnt

CRP-E

3.1.1 Peri-operative &%

42

AL F 16Ho]em RCT 3#W, non-RCT 14#,

g
consecutive case series 1¥, case series 113 ¢| T}

N

H3

o

Peri-operative 3%

0

RCT #& 3H A peri-operative I3 thall Bust@R o 1 259 AA 3] 7]&3}
Atk

Blumenthal 5(2005)2 approach ## #HW S 745 (infections)S Wro] Hilskil
EEHoE: E_T’_?S‘]-EQU}. Approach & W ZF O =2 Charite 7ol A= 9.8%(20/205)<]
DAES HYA fusion FolME 10.1%(10/99)2] BHAHES Ho] QFFHa oA
B Eo] i ERoy F #3F 93 ol vk Busth vhA o] o
3 Wk & Charite TolAE 26WollA] 729 Aol Bol 127% WM ELS B3 fusion
ol A= 8ol A HAE 81% W ES WEHY Charite w49 Hd o] o =
o,

¢

52

Approach #d W ZF F 71 T34 9 AAE venous injury?] ¢ Charite 0l
ME 4.4%(9/205), fusion Tl E 2%(2/99)] LB ES B Charite FolH e HAE
o] B A uYelth Vein thrombosis®] AT Charite ol AT 1%(2/205) 243 A
o8 Huda Qo

Sasso 5 (2008)9] ATAM = BH £2F0] Flexicore Tl ATE 1H(2%) EASAT Y B
aLsk A

vbE o JdArF o g ougles EF#HQ 1500cc °o)A 8 FHELS Prodisc trial,
Charite trialdll 4] 25 fusion oA t©] Bo] AT Zigler 5(2007) ATFolA=
Prodisc wollAe] LS AL fusion TFAAE  25%(2/75) LAdIoH,
Blumenthal 5(2005) Charite ¢4 0.5%(1/205), fusion oA 2%(2/99)% ¥ &
< Rustgo

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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3 25. RCT &80l A9 peri-operative 3H 3
@] %(H)

o . flu v oIz peri-operative 883
I () 2 TOR Fusion
1 Sasso 2 67 Flexicore - Retroperitoneal hematoma 2%(1)  0%0)
2008 (44/23) - Vascular injury 2%(1) 0%(0)
- Stridor/hypoxia 2%(1) 0%(0)
- Tachyarrhythmia 2%(1) 0%(0)
- Pulmonary embolism 0%(0) 2%(1)
- Extraperitoneal seroma 0%(0) 2%(1)
2 Zigler 2 236 Prodisc - Z&(>1500cc) 0% 2.5%(2)
2007 (161/75) - infections 0% 2.5%(2)
- DVT 1.2%(2) 1.3%(1)
3  Blume 2 304 Charite - approach 2tgl 88Z 9.8%(20) 10.1%(10)
nthal (205/99) Venous injury 4.4%(9) 2%(2)
Ileus 1%(2) 1%(1)
2005 Perioperative vein thrombosis  1%(2) 0
Clinically significant blood loss 1500cc
0.5%(1) 2%(2)
Incisional hernia 0.5%(1) 2%(2)
Epidural hematoma 0.5%(1) 0
Dural tear 0.5%(1) 0
Deep vein thrombosis 0 0
Arterial thrombosis 0 0
- Infections 12.7%(26)  8.1%(8)
Superficial wound with incision site  6.3%(13) 2%(2)
pain
Other nonwound related 2.4%(5) 1%(1)
UTI 2.4%(5) 1%(1)
Wound swelling 1%(2) 0
Pulmonary 0.5%(1) 0
Peritonitis 0 1%(1)
Graft site 0 3%(3)

H| F =} 2| HHH H 7L (NRS)
Schroven 5(2006)> ProdiscE AH&-3F A Sz 2t 4% 193 FHBET 23,
B )

& T PHFTLEZ ZZ(intra-operative haemorhage)o] Hlal

(10%)°l A YEgtar B skl

M
=
Il
iy
=}

(Consecutive) Case Series
Al Aol A peri-operative 3 S

3] 71=stad.

fljo
s
k1
rot
Sl
o
flo
o
—_
N
g
o
%2
o

w 3E 260 ZA
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7 26. AtEl ATl A 9] peri-operative EH %

@] %(H)

ol _ _
5 28 i) N peri-operative 83 Z1t
1 Siepe 2.85 94 - no direct vessel lacerations
2006 PP 92
(consecu (SH=2H 77)
tive )
2  Schless 1 427 intraoperative &S : total  14(3.9%)
mann (SH=2H 357) blood vessel injury  10(2.8%)
2009 ureter injury  1(0.3%)
vertebral body fracture  1(0.3%)
sintering of implant  1(0.3%)
dura lesion  1(0.3%)
revisions during hospitalization  7(2%)
3 Sinigagli 3.2 36 approach &l 83
a 2009 Laparocele 44
Persistent abdominal pain 22
Wound dehiscence 22
Transitory urinary disorder 1A
L1-2 paresthesia 1A
4 Mirovsky 3.1 21 operative wound 2t&d &S (3)
2008 (=& 20)  subcutaneous seroma (2)
superficial wound infection (1)
5  Karatopr 2.4 43 vascular complication 0
ak 2007 (H=E 36) infection 0
6 Siepe 2.2 99 Sympathectomy related dysesthesia 2.3%(1)
2007 (SH2A 79) Superior hypogastric plexus lesion 2.3%(1)
. Persisting sexual dysfunction with retrograde ejaculation
7 Chung 2.1 43 major vein injury/Peritoneal rupture 6.5%(2)
2006 (23 31)
8 Bertagno median 104 vascular injury, DVT, ureteral injury, neurologic injury, or
li 2006 28 infection 0
retroperitoneal hematoma  1.9%(2): requiring drainage
and iatrogenic bladder laceration
9 Bertagno median 22 approach-related complication 0
li 2006 2.9 (SH2F 17) no thromboembolic phenomena
10 Bertagno median 18 approach-related complication 0
li 2006 2.25 (EH=H 16)
11 Bertagno median 104 approach-related complication
li 2005 2.6 subcutaneous hematoma 1%(1); percutaneous evacuation

44
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o _ -
" 23 flu (yn) N peri-operative %3 Z 1
12 Wenger 1 14 - no major intra—operative complications

- radicular pain for 2 days 7.1%(1)

Schlessmann(2009)S &3 1 FFHAAX S a3 2 AL Frretnx 27}
ey tr|#o] FHAst= registry(SWISSspine)E 753t 19 FH @z g Z2HE

BRSAT. % F WSS DR A 3579 F URE%) AN BAFAT o)F

.
d@Eato]l 744 wol 2.8%(10/357) 04 A& o).

ol B H peri-operative FHE T HluZ &I FWHZFL laparocele, abdominal
hematoma, retroperitoneal hematoma, subcutaneous seroma G ©|JA| Tt A EL £X|
gorom JiJHo g Azt FHF Hie AT

3.1.2 Post-operative 23

T F dHEF ARE Ry EILe F 20¥ol¥le RCT 4%, non-RCT 19,
consecutive case series 13, case series 14H 0|3t} <& & FH=L 7|7] &4 I
22 _tlr_ 1RS]S @—Hg—%—_g_i 1/]-—]—01 %4}]3}3’_ od:[L HAHZ 7&-‘4"%‘ 7&

=, AeE, 7 &

shieh.
31.2.1 MR BEF
g9 nustgon ¥ 279 A3 7&shenh
=l

Charite trial¢] Blumenthal(2005) &8eolA 7]7] ##
(3.9%) LA A L fusion wolA 19 (1%) LA st X FmToA e TAEC] O =UTH

9] =74 subsidencel} migration®] Aol Hlw A E3}A

o|\

3 27. RCT &Ml 7]7] #d T4
%9 %(9H)

o o o= mean N | 2 gYE
Moo Z=2H flulyr)  (I/C) TDR Fusion
1 Guyer Charite 5 133 ~ device failure’

2009 (90/43) 7.7%(7)  16.3%(7)  P= 0.1442

45
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5} os o2 mean N | & &Y S
BT MR flulyr)  (I/C) TDR  Fusion
2 Sasso Flexicore 2 67 - TH42=8%device failurelll IS 4.5%(2/44)
2008 (44/23) - Hardware migration 2%(1) 0
3 Zigler  Prodisc 2 236 - device failure’ 3.7%(8) 2.7%(2)
2007 (161/75) migration  (4)  (0)
technical error (1) (0)
unresolved pain (1) (2)
4  Blume Charite 2 304 - device failure’  5.4%(11)  9.1%(9)
nthal (205/99) revision 2.4%(5) 0
2005 reoperation  2%(4)  8.1%(8)
removal  1%(2) 1%(1)
- JIJ| 23 S8¥ME 3.9%(8) 1%(1)

collapse or subsidence (7) (1)
displacement (1)  (0)

9 device failure : status requiring revision, reoperation or removal(Blumenthal 2005); reop required to modify or
remove implants and needed for supplemental fixation(Guyer 2009, Sasso 2008, Zigler 2007)

Device failure

Device failure®] A& ®igk 28 A (Zigler 2007, Blumenthal 2005)5 &% &4
3 A ATEZ BAA 1@ YA @9k e v (Chi*=0.25, df=1, p=0.62, I’=0%),
5% OR2 0.712 TDR A& o] ol Hl3)] device failure A 18 29% 7
a2A7e BEFS Eidoy FAHCE #oAF AolE HolAe FdHH95% (I
0.32-1.57)(L ¥ 5).

TDR Fusion Odds Ratio Odds Ratio
Study or Subgroup Events Total Ewvents Total Weight IV, Fixed, 95% CI I, Fixed, 95% CI
Blumenthal 2005 11 205 9 99 T7549% 0.57[0.23,1.47] I
Figler 2007 B 161 2 7o Z241% 1.411[0.28,7.17] -
Total {95% CI) 366 174 100.0% 0.71[0.32, 1.57] .
Total events 17 11
Heterogeneity: Chi®= 092 df=1 (P =034}, F= 0% f

001 0 1 10 100

Testfor overall effect Z=0.85 (F = 0.39) Favours TOR Favours Fusion

13 5. Device failure ¥4 E RCT

Guyer 5(2009)2 5 FZ7IZbs<t sid 4ol thd device failuresE 2 7]3tol| w}
gt BAstdet #2717 23725 Charite ol 58(5.5%), BAK cageol A& 73
(16.3%)2 eI Charite Tl A7 28] (2.2%)7} 712 ¢ A8t 5

d B F dASE dEE 4 FoA 7d8 RS ATTI% vs 16.3%; p-value
0.1442)

o
2
N
}
6)]
rV‘
92
R
N
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FlexicoreS A3 917(Sasso 20084 A gFol Mo MAgwe] el 7bsadnt
(4.5%(2/44)).

H| 2 =} 2|t °d A 31 (NRS)

Schroven 5(2006)2 ProdiscE AM&-3F AX| g S 4% 193 53 #Fsto A
FFAAT 717 BE §EFoE NBAEY I (subsidence)o] 19 (7.1%) LA
1 Btk

Case Series

Al A7 T 717 #E O FHSS Hudt £33 16Wo]le™  subsidence %
dislocation®] 7} &84 YelUYE 717138 FHFo|Q ¥ 289 Z EHE A9 &

B4 Algd ud 23425 AAs 7lsstidd

3 28 AteEl ATFelA e 77 #-E dHE A9
@Sl %(H)

A _ mean N _
=8 JJ| 28 S¥s HlD
o fuy)  (/0) ol &¢ &d 21
1 Pimenta =2 1 12 - subsidence 0
2010 (H=2X 8) — migration 0
- expulsion 0
- loosening 0
2 Mirovsk 3.1 21 - dislocation of the polyethylene - revision == H&
y 2008 (SH2E 20) insert 5%(1)
3 Son 3.5 46 - subsidence (2) - 0IZ 19: requiring surgical
2008 intervention
- Polyethylene core wire - adjacent level disease0il
breakdown (1) N
4  Chung 3.5 36 - subsidence (2)
2008 - loosening 0
- dislocation 0
-25=2 I S0
5 Karatop 24 34 — malposition 0
rak (H2Z 12) - subsidence 0
2007 - loosening 0
- failure or dislocation in metal
or polyethylene components of
the implant 0
- mechanic failure 0
6 David 13.2 108 - Partial device ossification 3.8%(4)
2007 PP 106 - subsidence 2.8%(3)

- early core subluxation 2.8%(2)
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S = sl 0o Il 2R BYS il
- late core failure 1%(1)
7 Chung 2.1 43 - Lower metal
006 (H=2F 31) endplate/polyethylene core

dissociation (1)
- subsidence 0

8 Bertagn 2.8 104 - subsidence 0 - implant revision 0
oli - loosening 0
- dislocation 0 . =
) . - Bertagnoli 2005 &8
2006 - failure of metalic or e gu_’ 5
polyethylene components 0 S5 =&
- implant neurologic impingement
or encroachment 0
9 Bertagn media 22 - subsidence 5.9%(1)
oli n29 (G2& 17) - loosening, migration, metallic or
polyethylene failure, allergic
2006 rejection/reaction, visceral or
neurological injuries caused by
the implant components, and/or
infection 0
10 Bertagn media 18 - device-related complications 0:
oli n (EH=2Z& 16)  hardware loosening, subsidence,
2006 2.25 migration, metallic or
polyethylene  failure,  allergic
rejection/reaction,  visceral or

neurological injuries caused by
the implant components, and/or
infection

11 Choi 1.3 30 - subsidence 0
2005

12 Lemaire 11.3 G=a . - subluxation of the prosthesis
2005 unclear or the polyethylene core 0

13 Bertagn 3-24 108 - loosening, subsidence 0

oli e (H=2F 94) - rupture of the plate or
expulsion of the polyethylene 0

2002

14 Sott 4
2000

- migration (1)

15 Zeeger 2
s 1999

(HH2F 29)

- problems related to the material
of the prosthesis itself 0

16 Enker 3.4
1993

- rubber core failure 1
- component endplate debeading 0

Artificial Disc Replacement for Lumbar Degenerative Disc Disease



3.1.2.2 M+ &

[ QA B AT A5E ARE B

M

£ 29. RCT A7oAe AF<= 234

kil

KN
T

A

3

EBH EItE

olglem 3 299 ApA|

A

3

@9l %(H)

o os mean N els M+=8
£l - f/ulyr) (1/C) 2t TDR vs Fusion
1 Guyer 2009 5 133 (90/43) Charite - Additional index—level surgery
7.7%(7) vs 16.3%(7) P=0.14
- I 4= at adjacent level
disease
1.1%(1) vs 4.7%(2)
2 Zigler 2007 2 236 (161/75) ProDisc-L 3.7%(6) vs 5.3%(4)
3 McAfee 2006 2 304 (205/99) Charite 6.3%(13) vs 10.1(10)

Guyer 5 (2007)2 Charite FDA-IDE trial & 59 37

s

Fstged AgRA

e RrbE &9 AP Eo| Charite oA 7.7%(7/90), 3% 1(16.3%(7/43))°l
-——,:4

o ggted ol FAACE £97 Aot o dnim B

oz 37 RJH F&% Charitedol A2 LAH o] Hlw

HUSATH11% vs 4.7%).

O]'M—ﬂ \_]71(3 24

l
H]

&

ol ®sf o Sdna

2@ F4 #FAs}S AeEe A2RE B Uz AT 23 (Zigler 2007, McAfee 2006)&
=g %*48}%19)4 Oﬂ%%ﬂ TAA o]EAL UEhtA %%ﬂ(Chiz=O 03, df=1, p=0.87,

o B3 ASF

2~
=
,\m% 75-01:_% p_ggg f—gﬁ]xj‘gi 49544 ket (95% CI 0.31-1.29) (13 6).

= A¥S 7% TA

TDR Fusion Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight IV, Fixed, 95% Cl Year I, Fixed, 95% CI
McAfee 2006 13 205 10 99  F9.3% 0BO[0.25 1.43] 2006 —-
Zigler 2007 6 161 4 78 307% 0B5[019 251 2007 L
Total (95% CI) 366 174 100.0% 0.63[0.31, 1.29] .
Total events 14 14
Heterogeneity, Chif=0.03, df=1 (FP=0.87);, F= 0% 'D.m Elf1 ] 1'0 1DDI

Testfor overall effect: Z=127 (P =020

a¥ 6. &S _RCT

Fawours TOR  Favours Fusion
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Case Series

A Al Ase AsE Bnd
Enker 1993)c]91oH EAud47t 453 2
= AgE A Ego] 43~104%% ErTh 7Hg 771700
o] 7% EA veten ztzte] Bdlel g

o]’ David %(2007)
AA S A3k #3000 713

ATl Ared

¥ 30. At AFoA e e A

EBH "WIIE1IA

4% (Son 2008, Siepe 2007, David 2007,
Enker(1993)9] &35 A3 3HAA
AAY™ (T f/u 13

@9l %(9)
o . mean o P
T ) Fotm Spss
1 Son 35 46 ProDisc - posterior fusion  4.3%(2)
2008 Charite © d/t subsidence, polyethylene core wire
breakdown
2  Siepe 2.2 99 ProDisc Il - revision surgery = reoperation 5.1%(4)
2007 (S=F 79)
3 David 13.2 108 Charite - index-level  10.4%(11)
2007 PP 106 - secondary fusion 7.5%(8)
symptomatic facet arthrosis with posterior
fusion 5.4%(5)
continued axial low back pain with posterior
fusion 1%(1)
subsidence with posterior fusion 1%(1)
sciatica with drop foot with prosthesis
removal and 360° fusion 1%(1)
- adjacent-level  2.8%(3)
early core subluxation with prosthesis
replacement  1.9%(2)
late core failure with prosthesis replacement
1%(1)
4 Enker 3.4 6 Acroflex - 40%(2)
1993 (SA0H4 rubber core failure revised by anterior
5) interbody fusion 1

annular ossification with auto fusion 1

3.1.23 & & ¥ BYT

50

2 ulE Y A ”R RCT)

40

7171 #d gyFolu AeEo] old JE &
BuEdon F 319 243 71<stgth

Charite trial| A<

F ghH=o RCT 9T 43 ZFoA

21738+ o} 3Hneurological deterioration)2] 7 2]E slight deterioration,

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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significant deterioration, or mixed responseZ P 2 FF FEF A

(Blumenthal 2005)¢} 51 2 ##gt A7 (Guyer 2009 Histdnt 29z 4 &%

g A5 (Blumenthal 2005)14] Charite A= 205% ZF 369 (17.6%)o A 41738t <F
o]l B

37 BAH R fusion FAAE 21.2%(21/99)9] WA ES B Charite ol A 9] 2
o] ©] AA ettt 59z F2 B2 AFNAE Charite oA 14%(13/90), H]
oAM= 16%((7/43) = DAl 2dA o WAERG AHom F FIF F3 Ao
e A ekobthal B 31891 th(p=0.7989).

78t e SN 5835 B0l & Fo3 AT HiuHA f&un. ot
Flexicore discE AF&-3F Sasso 5(2008)°| A= fusion oAl hardware |7} ZQ 3
s 2%l 5HelA yEhg 22%9 LAES Husglon &3 FAYES Ld=
wound infection®] 3% A5t 14% = YER} Flexicore woll HI3 A YeERRTH

E?_,l'

Blumenthal 5(2005)2 ®lalQl fusion T4 pseudoarthrosis?} 9% ol A HAY = o]

91%2 HHES RusAUT
# 31. RCT £3A9] 78 &= & FHF
S )]
A _ - mean N - .
28 =YV JIEt = Z Y3
1 Guyer Charite 5 133 - Neurological deterioration
2009 (90/43) 14%(13)  16%(7) p-value 0.7989
2 Sasso Flexicore 2 67 - Wound infection (requiring SI)  2%(1)  14%(3)
2008 (44/23) - Low back pain requiring removal of hardware
0(0) 22%(5)
- Low back pain requiring subseguent fusion procedure
2%(1)  0%(0)
- Radicular leg pain 5%(2)  0%(0)
- Vertebral end plate fracture 2%(1)  0%(0)
- Retrograde ejaculation 0%(0)  0%(0)
3 Zigler  ProDisc ? 236 - retrograde ejaculation  1.2%(2)  0%(0)
2007 (161/75)
4  Blume Charite 2 304 - Neurological deterioration 17.6%(36)  21.2%(21)
nthal (205/99) - Nonunion/pseudoarthrosis 0 9.1%(9)
2005 - Retrograde ejaculation 3.3%(3)  5.5%(3)

H| %2 B8 A (NRS)

Schroven 5(2006)2 ProdiscE AF&-3st HX|8s 2} 249 S 197 54 #Esto
& T PHIFTS ZAS b vlaTo A e B gllom X F oA facet arthritis 1
H(7.1%)¥ transient sciatica 27 (14.3%)°] TSR T+ B3 H T
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(Consecutive) Case Series
77 BE FEFeIY AFol ofd JE 5% F FUFS BuF A I
199 0]l o] ¥ 320] 2443 7]%shT

-
fr
o

X 32, AbElT AFelA e TE E @S 2
@] %(H)

mean N S oy = 5

HO
rar

&
l

1 Siepe 2.85 94 - vertebral body fracture 0
2006 PP 92
(conse (== 77)
cutive)

2 Schless 1 427 - delayed wound healing/wound infection
mann (H2F 357) 0.8%(3)
2009 - incision hernia/abdominal hernia 0.6%(2)
- cutaneal nerve irritation 0.3%(1)
- abdominal pain 0.3%(1)
- testicular pain 0.3%(1)
- recurring pain  0.6%(2)
- sympathectomy effects 1.7%(6)
- retrograde ejaculation 0.3%(1)
~ urethral problem 0.3%(1)
- radiculopathy 1.7%(6)
- drop foot -
- psychogenic foot paralysis 0.3%(1)
- OA facet joint -
- residual disc sequester 0.3%(1)
- Fx endplate 0.6%(2)
- spondylolisthesis 0.3%(1)
- foot pain intermittent -
- functional foot paralysis 0.3%(1)
- unspecified 1.1%(4)
~ revision during hospitalization 2%(7)
- revision after discharge 3.1%(11)

3 Sinigagl 3.2 36 - junctional pathology 52 -
ia 2009 - persistent radiculitis 62 -
- facet degeneration 421
- persistent back pain 2
- transitory radiculitis 224
- ossification 0

no
|

4 Mirovsk 3.1 heterotopic calcification of the anulus - revision H&
y 2008 (HZ2E 20) fibrosus: implanted level (1)
- ASD 0

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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mean

N
f/ulyr)

(0) It ==

=1
-

2008

e

3.5

0l

46

HI2
- vertebral

Chung
2008

body posterior inferior cortex
breakage 2.2%(1)

- anhydrosis 4.3%(2)
- nerve root damage 2.2%(1)
3.5

- heterotopic ossification 0

7 Karatop

rak

2.4

- periannular ossification 0

2007

8 Ross

2007
9

6.6

- heterotopic ossification 0
- retrograde ejaculation 0

Siepe
2007

2.2

- early deep infection requiring removal
of the implant 0

- L5 neuropathy 2.5%(2)

10 David

2007

13.2

- hematoma of the abdominal wall 1.3%(1)
- heterotopic ossification 1.3%(1)
- inlay dislocation 1.3%(1)

- persisting facet joint problems 1.3%(1)

- primary suboptimal implantation 1.3%(1)

- segmental hyperlordosis; persisting
problems 1.3%(1)

108

- Adjacent segment disc herniation 1.3%(1)
PP 106

Chung 2.1

2006 (

- symptomatic facet arthrosis 4.7%(5)
- continued axial low back pain
(nonfacet) 1%(1)

- sciatica with drop foot 1%(1)

- complete ossification, spontaneous
fusion 1.9%(2)

- adjacent level disc herniation

1.9%(2)
- spinal stenosis  1%(1)

- radicular pain 16.1%(5)

Bertagn
oli 2006

media
n 2.8

- persistent leg pain 1%(1)

Bertag

noli

media
n29 (&

- posterior
- retrograde ejaculation 0

exploration and

decompression

2006
Bertagn media

104
n 2.6

- heterotopic ossification 0

- retrograde ejaculation 1%(1)

53
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mean N

of
" =8 JIE} &= & &Y= H| 2
o ) (/0) B so S e =
oli 2005
15 Choi 1.3 30 - retrograde ejaculation 3.3%(1)
2005
16 Wenger 1 14 - major postoperative EEE 0
2005
17 Xu 1.6 34 - intervertebral space infection 0
2004 (H=& 27) - sliding nucleus shedding 0
- opercular valve immersing into vertebra
and vertebral bone absorption 0
18  Caspi 4 20 - infection or sexual complication 0
2003 (H=2F 17)
19  Enker 3.4 6 - vertebral endplate erosions, sclerosis, - revision : rubber
1993 (2404 5) vertebral body remodelling 0 c o 1 e
- local or systemic complications 0O failure(fracture)

- annular ossification 40%(2)
- ASD(adjacent-level disc degeneration) 0
- revision 20%(1)

Schlessmann(2009) =7} 9] registryS WIEOZ THEA U

o

3/7HE 1d FAH#
KeX

Zsk A3 9 F revision FEE B2 AHEHZF 7H(2%), HY F revisions ¥ AR
7} 119 (3.1%) olAtkar B33l 5%(18/357)9] revision T ES VeI

=y

Sinigaglia 5(2009) <=3 ollA] persistent radiculitis, junctional pathology, facet
degeneration 52 LA o] 4% ool 10% olFe TAES YEIW S Chung =
(2006) &) A radicular pain®] 16.1%(5/31)o1 A 2ttt B et

ASD(adjacent segmental degeneration)ol w™3gt ZA¥= 2% (Mirovsky 2008, Enker
1993)ell Al Aol flAthal R i3}l adjacent segment(level) disc herniation®] ¥
A& Siepe(2007) EF A 1% (1.3%), David(2007) & olA 2% (1.9%) EA ATt
B3 A .

Heterotopic ossification vs pseudoarthrosis
< JHFT Ba T AFFAAX]Z=o A9 heterotopic ossification HA-S EH

A2 AMET Oﬂ:rL 8H ol A Bl Q] fusion oA 9] pseudoarthrosis A
% B#& RCT £33 19 (Blumenthal, 2005)°] $1TH9.1%(9/99)).

mh
b K

o
=

Heterotopic ossification Y45 R 113 8H Atelw A+ F 4% (Sinigaglia 2009, Chung
2008, Karatoprak 2007, Bertagnoiliu 2006)° 4] = heterotopic ossification #AJo] lAch

Artificial Disc Replacement for Lumbar Degenerative Disc Disease
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3 BA3tal ©E 43 (Mirovsky 2008, Siepe 2007, David 2007, Enker 1993)2] Al
ATolM= 1~2%ollA B 1.3~40%9 T ES UEHHth B, Enker 5(1993)
ATolM= 58 AU T 2%olA BT Aolug HISE ALEAS w 40%
2 A4 Jeuh

3.1.3 Unclassified %%

rr
o

=
by

tlo
f
R
o

Peri-operative §HSoly & & FHIToE W&s] FEHAA &
T8-S F 6Welen i 330 AASAT

RCT wddAM= ‘TR S (major complication) &2 AF3FHAA o 7]ol= major
vessel injury, neurological damage, nerve root injury®} deathE XA A a1 BYE
BHug AT = AAoh Zigler 5(2007)% Guyer 5(2009) +doM= Fo FHZT A
o] UAttal s Blumenthal 5(2005)2 Charite oA 2% (1%), fusion TNA = 1
B(1%) TAstATAL Haskin.

o

ES AR AT 3HAA Fa Y f;i 9 48 #9E e foe wasad
(Warachit 2008, Bertagnoli 2006, Sott 2000).

3 33. Unclassified &= 43}
=9 %(H)
o o8 Ef mean N _O_IJZ',—_ 27
il S8 flulyr) (I/C) Eply
1 Guyer RCT 5 133 Charite - no major complications”
2009 (90/43)
2 Zigler RCT 2 236 ProDisc - no major complications”
2007 (161/75)
3  Blumenth RCT 2 304 Charite - major complications” 1%(2) 1%(1)
al 2005 (205/99)
4 Warachit case 3.1 43 Charite - no serious complication
o008 series (E=Z 36)
5 Bertagno case media 22 Prodisc - no vascular complications
li 2006 Series n 2.9 (=& 17)
6 Sott case 4 14 Link=Charit - no major complication
0000  Series (H2Z13) ¢

* major complications : major vessel injury, neurological damage, nerve root injury and death

E|WMFHASIMC) QSN2 55
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T ¢S TS Bk 3 780 e i 340 AAEAH.

® 3 % 995 29
@9l %(9)
o - o3 mean N o8 =
== 5 i SRR
o 8 fuy) (/0 =om =i
1 Guyer RCT 5 133 (90/43) Charite 22.2%(20/90) 32.6%(14/43)
2009 P=0.20
2 Siepe 2006 consecutive 2.85 94 ProDisc I mono Vs bi
case series PP 92 14.3%(11/77) 35.7%(5/14)
(SH=2E 77)
3 Schlessma case series 1 427 NR - during hospital stay :

(HH2H 357) 3.9%(14)
o 20 - during f/u : 9.8%(35)

4 Sinigaglia  case series  ZE4 1 36 Prodisc |l 80.6%(29/36)*
2009 Maverick
5 Mirovsky ~ case series 3.1 21 Prodisc |l 25%(5/20)
2008 (SH2F 20)
6 Son 2008 case series 3.5 46 Prodisc 15.2%(7/46)
Charite
7 Siepe 2007 case series 2.2 99 Prodisc |l 13.9%(11/79)

*

event =5 /NFZ A4k, NR: not reported

Charite clinical trial¢l Guyer 5(2009) AF-oA= 5 F32 7|3F <tol] TS

o] % WAYES Charite oA 22.2%(20/90), fusion ol 32.6%(14/43)2 Huatgle
U 5 77 598 Aole dEhdA eksktha B a1skdth(p=0.20).

F4 #E7IZtel "W 2d-~35d%0 vHA AT dAFolde & S TS|
13.9%~25% ©] A t}. E}“P Schlessmann 5(2009)2 FTHHWS TAHES AL FAA
39% LA, B F 19 FH7ZF < 9.8%A LA AoE 747t Uro] HilEkd

t}. Sinigaglia 5(2009)2 369 % 29719 FHFo] w4 yé}aiuh Basta glovt o
A BEE VIR A BAs OdE HAER AL 806%E Halsta glo] o
£ & &3 011*1«1 Avtel @ Hlwsle A2 B3N E‘r T3 Siepe 5 (2006) T

B8 Alewd FEE Aerity dHE TAES Rusded dRd AleddAd
A ES 143 %(11/77)i A AlET 35.7%(5/14) Bok A Eo] o S2oithal &3l

rO(

—_
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Hd 5 S AAH £IFS T LeotRuA AP dd=Ee GEd
DDD Zgo A QaF3tad gzl e a3 3 kAo i 235 g £AE
ojloem FH BAo] Tty AF HEHEY T AASHAL TheekAl ¥ A5 AeF
o2 71&s At

T8 Frte 9l o F BT REAS o R AT QF RN S-S AP SAAE e
Z sttt 2y AR £35S G229 g tidol EAE A AL o]l ek dxrt
ggs] el Ho] A ot B2 EAE0l Hrtel A Zat k. A4 B HOE =o] &
= FE2 GEH DDD 289 4ol ofo et Fegt add % bAAS Bzt o] & 3
7hel ZolnE F9 A TIES 43| stttk ok, A Hokel oAM= @2 d 3
AN bAP AR Tisolgtal FAE F Ae AETE AFESAT] Wil A £33
X 3l(reporting) 9] wAE A7 FEFo] AFH= B9rt BRH

Z 3

HW7h= ADR Az a3pdst bl s g ola AAHCe s Fristaa F 9
Aol tha 2AFES g2 Ak olel w2t &34 7l tsid= RCT =3 44,

=]
o
R
=
A
—
—_
e
(@)
@]
=}
195)
[¢°]
(@)
=3
2
(@]
(@)
jo%
2]
[¢]
95)
0]
3
0]
97)
Ao
)
N
_EL
o
b
il
"
A/
o
o
o
K]
=3
i
o,
N
)
L
)
A
H

A+ (Charite trial, Prodisc tria) 5% B2 #dH SAEES £d

15ttt I 5-E-LS Charite trial¥® Prodisc trial®] = U & Hrb Ao Aaws

o] ¢lo thE AFJ}RIF] thal] AT SHAESOIUTE E3 o]E RCT #@AAME dEdAE

I AFAEC] Az =7l HA FUAY AEAY T TVl FAEHA dkoen=w
=g

HEY 295 FE YT

NRS(non-randomized studies) oA At A77F BRHAR P AE5Z Q0
o2 Ag Fdo] ofYdrh AT A= B AdE, ek a3 A 7 F(natural
history) 5ol 93l &S HS F A7 W&o B0l 3 225 el o] 2Age] 7=
St 2 E grto Ao A B 7ol A= consecutive case series7t A Z 7|ES AUt whEkA
5 9otel Bapy B0 M8 Jbsd Bdol ARdolAort ok AR A A4S
HolFe N2 A8Y Aot

fr

NRS A7 A7 dAd o] RCT A79F B3 71+s H&sHA Xate] A9
HEYS 2 7hsAdo] Atk 25H Y] NRSHT 5 22H(88%) FotidEo] Aok 671
A7re) HlgEA Xz AWslYee WA sEsn Q= ¥hd 331
2007, Xu 2004, Enker 1993)oll A= tid XA 9] 7|&S AFsHA LUAY W3 8% 34
o] 9ith(painful DDD)L g 7]&3tdth 229 % Caspi S(2003) Alel# <

LBP 5745 7hivha Bustgly] wiol of Sl Wd visEs w

]
shth HlFed AR AT gAdS dAFT A 229 AT T BHEH AR 7o

N
NS
~
)
=
S
=
]
ae)
=
S
=~
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% 67l € o] dS Aws £do] 16U VIS BEEA AF3HA %o w3e] 64
o] 3l th(Siepe 2006, Lemaire 2005, Warachit 2008, Son 2008, Siepe 2007, Sott 2000).

TS NRS 97 5 Y (Schroven 2006, Mirovsky 2008, Xu 2004, Caspi 2003, Bertagnoli
2002, Sott 2000, Zeegers 1999, Enker 1993)= RCT A-tollA wiAEAA A fusion &
we BAEE HeHel AU o5e Hudel s WS AEIS AH fusion
% Uety= DDD 2ol TDR Ales ot A2 YA s Brgdsial =3 2 7 <l
DDD Z&8] ggol &dt= oz gasjof drhe oo wet ol £dS st

LT

L}
o rr o
)
o
% £ ok
fo
i)
o
g
ko
W

$ AN xR

fr on M

o A =K
A g0 Ao SAscdM FE4 a¥He 1HE o
‘?_fﬂ- A& (reference standard)¢| fusionEo|2Z %
Aatden ol YFEY SR ATENNE FLIA /‘} & A tH(Freeman
2006, Ontario 2006, TEC 2007, Chou 2009).

Y
Ko
ﬂ@ rhN

Rl
by
fu
EE

98 Whe %A Sl Ul BIF EvY 2L AAYLS BAY) A5kl 25 BAS
A28 19 o) NAF TAVS TSNS ATFNBANIEe] A9 AHF EHA

s

otAA AFE BV fsiMe A7z aod o)) FHRAF Ayt Hesd oy
fusion =2 ¥lu®E A7¢s F Mg A FAVIGS Y £AL 59 54 FAT Charite
trial®] RCT 1H¥ | A HGuyer 2009). 1357+ %‘%(Charlte, Prodisc, Flex1core)°ﬂ =
RCT #do =2+ 247} 1 J%i“—‘ﬂ qEe 1HE W F
<= T3 RCT 247 #5338 43ds & Add. &% ;ﬂiﬂ@"] %%—%‘7&-&
=] Z

= R8s X\j
& mabde Was FESs] AAAE 710 24 BBW AT FH50lr & Aol

Qitd (effectiveness)

a4 HAAHRE 98 A9
WAIE] FFEC HlE o

EG53HA gthe AV AlFEHL

MrE 49 5E 449 7% 2% 46 A6l U@ 19 BAs] Sl A

T3 3% (Sasso 2008, Zigler 2007, Blumenthal 2005) & R =
H A= TDRE©] fusion ol ®ls) &5 2 Ee HF7F ERAT

At 53 =2 A3E B33 Charite trial| A% F

H(Guyer 2009).

~

X
&'r‘
%‘Z

49l gre] Ao WA= Prodisc trialol $1o] 24719 fusionT ol B8] TDRT
=S FHES BIAR FAZAA FY8e ¥tk ES Charite trial JlX % PCS
= Prodisc trialo| A 9] A3}l vl=3tH T FE-A Qo] Prodisc trial| A= A
A FstA =& ZAHYE HPA Charite trial A= 5395 FHAZ Ao QoA
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+ Prodisc trial®} 5L A34E el

A& ¥ non-RCT =+ (Schroven 2006)& AT 78 2gkal, AT A< S AH,
Aof vt A Aol o dEFS e F A7 WMol Aol 3 2ES el )= &7
go] F-Fsitt

B 2% Rele] ABFNVAABL) RS A BAE) AAAE AAAA B
BE BULT o DI 2AIFT LAANDPAY ATRCTE SAS% 50 @
A7A Y 2ARE

o&
F?ﬂ
i
rit
o
=
AC)
N
2
ol @
K

oY (safety)

ARk oz gFR e AFFNARAAGES e Higtew FHe= o
segment motione X E 4 ¢lo] ASD(adjacent segment disease) TS =Y
Zl o] thH(Ghiselli 2004, Hilibrand 2004). 124 LFH 99 AFFAHAXS
=g mE S T4 Adel fedd vs § w=v= A Atk

S|
&

B

A

o)
AR

O

J

o

1
.
KR
=

R 4o
e orr

okt

p—
T

ﬂH>
Z e

_4

2 It A 9] peri-operative FHS WA PSS HAHHEW, Al&FH (approach-related)
#ASH Z29HS F venous 1n]ury7} iz dolgt & 4 l=Hl Charite trialol| A= TDRol
A 4.4%(9/205) HASFA I fusion TlA = 2%(2/99) ISR 2™ venous thrombosist
fusion TolME Aol AU TDR TolAE 29 1A%)oNA st BluFEed F3&Td
W& TDRolA e M4 wlgo] %ok Sasso(2008) =R ME HA 4 ZgAw TDR
TR 195 2%) SR v Qg o g Az7e 289l 1500cc0]*1-/] =8< Hol
7% Prodisc trial(TDR vs Fusion 0% vs 2.5%(2/75))% Charite trial 254 fusion
o Ao Aol o ZUTHTDR vs Fusion 0.5%(1/205) vs 2%(2/99)).

AHETE AT FAME 292 7T registryE BRSO E $F B 312l Schlessmann(2009)
ANA 2.8%(10/357)9] vessel injury WS Hista Aot @k TDR Ao
peri-operative &S T AP0l FosHA w2 2= obF gle AEolth

AT
2=

ANFgo] A, RCT %?‘a 2-‘?3_(Zig1er 2007, McAfee 2006)¢l &t wElE2A 27} fusions el
Hl3] TDRwo] AFs APS Eole ATFS Biou d77 Ao SA4 FoA4S g1
A= E‘S}dE}(OR 0.63, 95% CI 0.31-1.29). RCTol| w8 A7|7h(E T 13.2d) 2 @3
HEHQ] A A7 David 5(2007) A7FelAs AefHe] AFEs 104%, AHF
o Arzds 28%F Btk o] A7E XAT AT A 3felM e AleE vlEe
43~104%% o= & 7t 2FHA= FFAR 719 edE ATE T P A7

R
—_~
o

T 17.3d) F24 #FESE AT Putzier 5(2006) =l A Charite discE AHE-3Fe] QF313
A& =S Al & AFes DAE] 11%AThL Bt Ay vl thi e FFo|9]
o T3 a7 Hrte] AdE® Lemaire(2005) =&l e TEAE tiide] dRT 23HA
7o Age XA A7t EFEHA FRAAT Ho 11397 FHRAZS AA oAt
100 el thst AFeE LAAES 5%(5/10002 HistAT. ol Atele AFolA ¢ TDR A+
=& Bl FEolt

QF E[WYFTEZAMML QABF2HHUTX S 59
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AFFRAXZE AJPA] BAE & de T8 FHSE revisiono]th. W FE =F 500 A
revisiondl|] tigt AHE AAE] 7]EstA o™ MO Z (anterior) 3 AR1A o

Fk rg&'
O

=

2 (posterior) fusionS A3t AQNA] s 7j&sh Fdo] WA &rh dlE AR revisionol
3 Z3}=  Charite trial®] TDRTONA 5% (24%)0] TSI TL Hud ZolH,
Schlessmann(2009)> 83 AFFHAXZE] a7 2 kAP S Hristaa F7iakd 9
g7 o] Fodh= registrys &SI 1 F E Hu3ged 49279 =
G3d gide] 3B7Ho R Y F revisiono] 7% (2%)°l Y ZF revision &
< 3 A7 118 B 1%)olA T 7tk B3 P 229 FH A#3 Sepe(2007) AT
Ae @4 i 799 F revision FE0] 4B lA o] FoA 51%NA LAEHA L AA
} 99 FolAe 89l AR Tal Bt th8.1%). Wt F  HIEelA Y
revision A ®HYE 2~51%2 2 YEGTH o] = anterior revision®d ZA¥HES AW HW,
Charite trial®] o8] =1 ZF 3l McAfee 5(2006)2] =i A= anterior retroperitoneal
approachE A A3 thdo] TDRT A 3% (1.5%), BAK cage%ﬁ]/\it 1H@1%)ol Atk B
astFek F4717ke] 71 2™ David(2007)= 378 (2.8%)° Al anterior revision &S Al
35t e AFE Ao 7|=st Itk weEbA anterior revision 1.5~2.8% 4] A8
g e g yegt B HEe =2 FAT JAFFHAAXGE A5 FEEH Bl
Sto] UFAOZ revisiond] MEE Pl =2 AR YA RE AAAL AT Wagner
2006, Leary 2007, Jeon 2008).

‘W'iﬁ-ﬂ
K
L}

éé

& HIFA+= TDR TolA 9] heterotopic ossification(HO) A fusion A&l A<
pseudoarthrosis A4S w2 FAth HO(C1&A =3tdd) A tsiae F8713t
o] 1~4dQ At AT 8Wo] HuFHUETY o5 F 4¥(Sinigaglia 2009, Chung 2008,
Karatoprak 2007, Bertagnoiliu 2006)ol A<= HO @Ae] glthi Rusidi o& 4%
(Mirovsky 2008, Siepe 2007, David 2007, Enker 1993)o| A<= 1~2% XA wgo] o
HAELS 13~40%2 YEEH. olF EAWAA 7 |WF Fof EAEo] =A yEhd

Enker(1993)¢] A#E A9t 1.3~5%9 dAES Uetlth &3 F 71 FH71300] 2
A David 5(2007)8] A(E 13.29)o A= 28 (1.9%) TASATL BuEHUTH & 3
Zhel  EFEA=  ZFUATE  Tortolani(2007)= Charite trial® WA= F 27678 e
consecutive subsetel]l Tgh AFoAl FHA 2d9] FHAZF 7|75t HOZF 4.3% TS
U o] AL A4 A} ROM(range of motion)ol]l Fa& wXA] gkthal B st o] &
Aol A McAfee 5(2003)> HOO ZEFAA A gt Aollx zt24e] QFF3t3el] wpe
FHAENA HO SAES 14%~152%2 HI3 Pk o|2A § HridlAs FH3 &4
ANrs 2837 Wil HO A Eo] BA BRuHAAT HlwF ofd A5 Ao H
sotATh whH, vl fusion TOlAY]  pseudoarthrosis WA RCT & 1#H
(Blumenthal, 2005)°141 91%(9/99)2 Ei St} o] F WHFE &3] vl gt =%

£ 9T B MaEAS Pl F71HHNE 108 o4 7 713b0] o] Foi Ao}
AT B BEASS 277]00] B

ASD(adjacent segment degeneration) Aol Wit 5 7oA Harrop 5(2009)2] A Al
aFANM = 58 =S T3l arthroplasty #2F2] 9%l4 ASD7} A 3HTH B3}
, Al A5 29 (Mirovsky 2008, Enker 1993)2> ASD Ao] gltka R st 5

N A !
RloHnoro
u

60 Artificial Disc Replacement for Lumbar Degenerative Disc Disease



EBH "WIIE1IA

= & HrllAe GEA Ale didel dig daqle] Begd
Eolth A4, 7 Hrkdd de® £3 % Lemaire(2005) 9]

o
oA ASDY Wig ZAAE EANET F= JAAAT 2Dﬂ( %)X ASD7} skt B
Atk F4717re] 71 ARE David(2007)8] 3ol A= adjacent level disc herniation
H(2.9%) ]7\1 HAE AT Bausta o webs FEgk ASD A dAge Z7IZHe]
ATZAFA7F ¥ FHF oF AAT AAA Y ZARE TAHEC] =4 d5S & F 3
o}, X3k Harrop 5(2009)2] SRl A= arthrodesis®l] /\19] ASD A&7} arthroplasty®] ASD
HAES PHH 02 vt =1 arthrodesis group2 ¥ 926 A 5 3147 of| A A5}
o 34% LAES BHYOH arthroplasty group< 313% ZF 3194 EA st 9% LAE
= Yetlo] SAHeE F43 zel7t deS Barstal th(P<0.0001).

© @

2 HrHARE TFE EH 2F5 99 &Ed DDD A3oA TDR &34 fusionsd
FARSE A9E Yelylon obdA SHoME JdAFH o2 FUeAY A7 e A E]
2 @HFY Au5e AXEHA Fdoh AdE £ AH FE 13T W TDR Al&s°
B F kA g HEs A Er] 3t OF, TDR Alss Aldsield A
= URd IE APAo] souE JFHOE AR HEFd dHI AT iy %
Al A Foy7t a9 844

AARZFATE Ao A= Hrto] £¥E AewdEe] d4 FFo »g 2o
RO 82 RCT A7l A %2 389 7IFe] a9 dw =

Hel 48 9 {FX], [TT(intention-to-treat) =AU 1HT o)
499 HEY 8 A= 4 vEET & F Aok o)
o] et ARG = OE ATFHS UM 7EdIEl

A7NA Fote] T =7 5o AYHATE Folth o]¥ A
A= ©iEE DDD #&e] JAFFNAAASzo dis thE HZY SR+ (Freeman
2006, Ontario 2006, TEC 2007, Chou 2009)°l Hl&| Z4Y A NRS #+3d& ¥ 33t Hrisld
e HdA o9& s 5 Utk

A B eiMe et ZAW Tad S LA ta A glel Fhelok

SRR AL A7 (case report)ZHA = A GO R Abotof SHAIT T Hrbe FAAHA
uste] @E2d Alee] g Aol disiAnt Atdle AFAAE 2FAA AU F

stk 2 ER E Frlelds At 03_ solAM @2 EH”OH s sk e A

T AFFA U Hod wWEe augd 9 AdHAde AES Wy YaMe A
9] HJ‘%‘%XJ.OJ A(quality)e] =i 717t FHHZ(long-term f/u)e] & o]F A1 HiH
FEAT7F S8 ojof & Folth
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A 2010.5.18

o1 21 M of Sazd
KoreaMed  RISS Kmbase  KSI
1 disc AND/Z# Yl ZH4 replacement 33 58 357 17
2 disc AND/Z#4Y #H4] implantation 19 73 147 21
3 disc AND/Z7] A4 arthroplasty 18 7 122 3
4  lumbar AND/Z# 4] 72 replacement 70 79 111 51
5 lumbar AND/Z#4 741 implantation 24 52 27 33
6 lumbar AND/Z# ] 741 arthroplasty 15 6 17 4
7 artificial AND/Z# W #4] disc 36 34 255 5
8 Fitd AND/EF H A%E - 6 8 2
9 85 AND/EHY H4 A%E - 5 23 1
10 leyz= - 13 6 1
11 &5 - 17 4 0
=85 2 34 AA 73 67 108 37
HE4n 227
(=9 HOIEHCI2]
% Ovid-Medline
A 2010.5.24
72 A 24 o] A4 D%
1 exp lumbar vertebrae/ or lumbar.mp. 70902
2 (spine or disc or disk or disks or discs).mp. 145255
3 exp spine/ 88111
4 exp spinal diseases/ 78601
Patient 5 degenerati*.mp. 125659
6 exp Back Pain/ or exp Sciatica/ 25754
- {)l;iilzciii)r.lm(g sciatica or dorsalgia or 35003
8 1 and (or/2-7) 48929
QF E[WHZMUAANMQ QAITF M 2= 63
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2% awl 24 o} A A%
9 exp arthroplasty/ 26218
10 joint prosthesis/ 7803
11 (prosthe* adj3 implant*).mp. 63293
Intervention 12 (dis# adj3 (artifilcial or prosthe* or arthroplasty or 1461
replacement or implant*)).mp.
13 (sb charite or prodisc or mobidisc or active 1 or 337
activ or (maverick adjl dis#)).tw.
14 or/9-13 94058
P&l 15 8 and 14 1099
16 animal/ 4563017
PeclécHuman 17 human/ 11214575
18 16 not (16 and 17) 3393521
19 15 not 18 1014
A=A 3+ 20 limit 19 to yr="1984 -Current" 971
¥ EMBASE
AL 2010.5.24
7% ad A4l A D%
1 lumbar 84,342
’ dOIIS{C Sgiliedisk OR discs OR disks OR ’spine’/exp 273,341
3 ‘spine disease’/exp OR ’spine disease’ 113,327
4 degenerati* 657,467
5 ’%ntervertebral d?sk d%splacement’/ exp OR 15.429
“intervertebral disk displacement’ !
Patient 6 “intervertebral disc displacement’ 64
7 "intervertebral disc’/exp OR ’intervertebral disc’ 10,516
8 ‘intervertebral disk’/exp OR ’intervertebral disk’ 26,308
9 "back pain’/exp OR ’back pain’ 50,886
10 ’sciatica’/exp OR sciatica OR ’dorsalgia’/exp OR 49 341
dorsalgia OR “backache’/exp OR backache ’
1 #1 AND (#2 OR #3 OR #4 OR #5 OR #6 OR #7 57 967
OR #8 OR #9 OR #10) ’
12 ‘arthroplasty’/exp OR ’“arthroplasty’ 57,843
Intervention 13 ‘joint prosthesis’/exp OR ’joint prosthesis’ 36,123
14 "prosthesis’/exp OR ’prosthesis’ 196,820
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7% a4 A4 ) AA A%
15 ‘implantation’/exp OR “implantation’ 141,485
16 prosthe* NEAR/3 implant* 15,131
7 eplacementt OR attroplasty) 229%
18 "sb C.hé.ll‘ite, OR prodis? OR ’active I’ OR activ OR 2123
mobidisc OR maverick §
19 i}é OR #13 OR #14 OR #15 OR #16 OR #17 OR 344,907
P&l 20 #11 AND #19 1,823
A=A 3 21  #20 AND [1984-2010]/py 1,753
22 ‘case report’/exp 1,673,528
23 "editorial’/exp 379,992
24 "letter’ /exp 664,565
o A 715
25 ‘review’ /exp 1,633,985
26 “animal’/exp 1,573,708
27 #22 OR #23 OR #24 OR #25 OR #26 5,533,994
PAGSLEAIRE g o1 NOT #27 1,256

& Al 71

% Cochrane Library : CENTRAL
A4 : 2010.5.24

T2 ad A4 A AT
#1 MeSH descriptor Spine explode all trees 2770

#2 MeSH descriptor Spinal Diseases explode all trees 1807

#3 (spine or disc or disk or disks or discs) 7145

#4 degenerati® 2583

Patient #5  MeSH descriptor Back Pain explode all trees 2195
#6 (back pain or sciatica or dorsalgia or backache) 6160

#7  lumbar 5222

48 ;El;#l OR #2 OR #3 OR #4 OR #5 OR #6 ) AND 3895

#9 MeSH descriptor Arthroplasty explode all trees 2203

#10 MeSH descriptor Joint Prosthesis, this term only 130

Intervention #11 (prosthe* NEAR/3 implant®) 2035
410 (dis* NEAR/3 (artificial or prosthe* or arthroplasty 1389

or replacement or implant*))

QF E[WYFTEZAMML QABF2HHUTX S 65
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72 aw 24 o} AN A%
413 (sb. charite or prodisc or mobi.disc or active 1 or 6541
activ or (maverick NEAR/1 dis#))
#14  (#9 OR #10 OR #11 OR #12 OR #13) 11795
P&I #15  (#8 AND #14) 181
P&I&ATAISE  #16  (#15), from 1984 to 2010 106

¥ Clinicaltrial.gov

T A 40 A4 43
1 lumbar AND artificial disc 5
P&l 2 lumbar AND arthroplasty 15
3 FEAA 7
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742
A A AL
=9 T
PICO
H7r W8
49 e I ZH(=20 M D02 Es)
A=A AAd 9] Yes ( )
Zps R No ( )
Unclear(
T2 8 = A Yes( )
ool Ay No (
Unclear( )
=7tE e HHdA Yes( )
No ( )
Unclear( )
Atw o] A Yes( )
No ( )
Unclear( )
ez W19 Yes( )
Sk No (
Unclear( )
71} v =Y Yes( )
Aol 7hsA No (
Unclear( )
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3717
A A AFRE
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A7 e
49 oHCt EE 2H(=20AH Otz 2128
g AA Yes ( )
No ( )
Unclear( )
L eHH S Yes( )
No ( )
Unclear( )
= =3 Yes( )
No ( )
Unclear( )
PSSR AR Yes( )
ek =74 No ( )
Unclear( )
Bods = m Yes( )
No ( )
Unclear( )
Aeld Ay o Yes( )
No ( )
Unclear( )
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% HPEYYTANSAY MEY 9N BUEIY BONFY U3 HEYS
iz 8%
HEst gHo = 7o MEEACH
of + FSE A7, HIFAS AY
SATI vl AT o] E%W T H(718 7I7te] Tl AT Wiy A7 F
of Al A7} fle= skt
i e S R
A it Bl ERkgl QI delA Alon, At Wus] ojwlomn
xS A} ofdehs AMSS WWs] kit
- A% AT
ALHQ Batolm A5 HIFH o FH3IHth
ofH2 - FAFE AF, HIFAS AF
S (TAT) T H=ET (Hl?ZH?L)Ol ME OE AFFTeItHAT 717t wEbA
%('G‘ZH) b EeAAY, A tizatol Ay i met S gEkl ).
-AT AR AL S-S SR8k Hslsith
» AT AT
BT g2 HuEvsl QR o] ok
-2t Aol= A7 Baro|Au AZA gtk
- xS A} obdEs ERIskA] Rkt
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-AEA 0 F g B et
SEgHog ARE #@‘5}?}3}
A oA A digh o, ‘o o] B S A
ok
T WEHSE &eolsty D ol & CXtelolLt &Aoo e 5t Lt?
of v TR WRMHSFE ERIsaL o5 YA GA(RA7], 5 sk el thgk Alghol
A 243 aefsigitt
v T8 WRHHTFE ZISIAL o]E 4] 9S8}, propensity scores, A% BA
S)olA A-sA BAsIAT
ol « Fg wd Eﬂﬁ—é— q‘—Er A g3kt
v 0 WEHHTFE ERISIAIR o] & HAR] TG 4] TAlelA AHE] a1 stA]
Fedc
Y o o, ol tigk FEIT BEEE BT
-z £
SAoll st =& &l EX2 HHEI?
of =% 37 el tigk 7iso] oW et 22 AT
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v A7) SRl oa 2 g
* interview bias7} Hulst -
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EBH

AETMIS : Agence d'évaluation des technologies et des modes d'intervention en
ADR : artificial disc replacement

AHRQ : Agency for Healthcare Research and Quality
ALIF @ anterior lumbar intervertebral fusion
ARR : absolute risk reduction

ASD : adjacent segmental degeneration

Cl : confidence interval

CRD : Center for Reviews and Dissemination
DDD : degenerative disc disease

EBH : evidence based healthcare

HO : heterotopic ossification

HTA : health technology assessment

IDE : investigational device exemption

INAHTA : International Network of Agencies for Health Technology Assessment
ITT : intention—to—treat

LBP : low back pain

MCID : minimally clinical important difference
MCS : mental component score
NRS : non-randomized studies

NPP @ nucleus pulposus prolapse
NR @ not reported

NS : not significant

ODI : oswestry disability index

OR : odds ratio

PCS : physical component score
PLF : posterolateral fusion

PP : per—protocol

RCT : randomized controlled trial
RM : reference manager

SMD : standardized mean difference
TDR : total disc replacement

TEC : technology evaluation center
VAS : visual analogue scale

WMD : weighted mean difference
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