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ABSTRACT

Background: We performed a focused review to determine the “non-inferiority”, potential superiority, and
relative safety/efficacy for performing cervical disc arthroplasty (CDA)/total disc replacement (TDR) in carefully
selected patients vs. anterior cervical diskectomy/fusion (ACDF). Notably, CDA/TDR were devised to preserve
adjacent level range of motion (ROM), reduce the incidence of adjacent segment degeneration (ASD), and the
need for secondary ASD surgery.

Methods: We compared the incidence of ASD, reoperations for ASD, safety/efficacy, and outcomes for
cervical CDA/TDR vs. ACDE Indications, based upon the North American Spine Society (NASS) Coverage
Policy Recommendations (Cervical Artificial Disc Replacement Revised 11/2015 and other studies) included
the presence of radiculopathy or myelopathy/myeloradiculopathy at 1-2 levels between C3-C7 with/without
neck pain. Contraindications for CDA/TDR procedures as quoted from the NASS Recommendations

» <« »

(i.e. cited above) included the presence of; “Infection..., “Osteoporosis and Osteopenia’, “Instability...”,

» o« » o«

“Sensitivity or Allergy to Implant Materials”, “Severe Spondylosis..., “Severe Facet Joint Arthropathy...,

“Ankylosing Spondylitis” (AS), “Rheumatoid Arthritis (RA), Previous Fracture..., “Ossification of the

Posterior Longitudinal Ligament (OPLL)”, and “Malignancy...”. Other sources also included spinal stenosis
and scoliosis.

Results: Cervical CDA/TDR studies in the appropriately selected patient population showed no inferiority/
occasionally superiority, reduced the incidence of ASD/need for secondary ASD surgery, and demonstrated
comparable safety/efficacy vs. ACDE.

Conclusion: Cervical CDA/TDR studies performed in appropriately selected patients showed a “lack of
inferiority”, occasional superiority, a reduction in the incidence of ASD, and ASD reoperation rates, plus
comparable safety/efficacy vs. ACDE.

Keywords: Adjacent segment disease, Adverse events, Anterior cervical diskectomy/fusion (ACDF), Cervical disc
arthroplasty (CDA), Cervical surgery, Comparison, Outcomes, Safety/Efficacy, Secondary surgery/reoperations,
Total disc replacement (TDR)

INTRODUCTION

Cervical disc arthroplasty (CDA)/total disc replacement (TDR) were primarily devised
to preserve range of motion (ROM) and, thus, lower the incidence of adjacent segment
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©2022 Published by Scientific Scholar on behalf of Surgical Neurology International

Surgical Neurology International « 2022 « 13(565) | 1



Epstein and Agulnick: Cervical Disc Arthroplasty (CDA)/Total Disc Replacement (TDR)

("pmoD)

vao
T[N PUSTUTOdNY

4dOV

[PAJ[-T "SA SaWO2NQ)
Iopag awos
S[oAT-T

[PAYT-T

IdDV 03 judreamby
Vdod [eA9T-C

Jeo1AID
"2AT)OY AoueuSifey
“T1dO “nuriopq
STWORUY YHIM -X,]
Sno1AR1J VY SV
Aqjedoryiry

JurOof J908,] 2IAAJG,,
SUOI}EIIPUTRIIUOD)

VADS St AP
oyes se YOOI

Ansnpuy
INOYIIA JIOIN PN
sa1pn)g A1[end) Mo

JdOV A ¥d.L

M HO sarey
1Y T1dO pue
saydydoaysQ doarg

sQwodmnQO

[e2130[01pEY+[ETUID) POOD)

Vao nmw

NS S[PAdT

Juase(py-pajeradQ -INOY [enides
qv doisod ey

(WIy/M23N) SVA

QWILT, YO UedN

ddOV 'sA¥dlL-C
S)MSNY duwreg

Shex-x

JXF /XA UO UOTIOJA] JO 3OUSqY
sa1fydoaisQ Jurdprg

**$80T JYSIPH 2SI %05 <

:se paula(J siso[Apuodg 210498
yuerduwy 03 £AS19[]y 10 AyADISULS
SUOTJEITPUTEIIUOD)

judrearnby
sawooInQ
s1k doysod z-1 38 VADS A VADIN

dAOV A YAL Te[rwIs SV sty
(%8°F) IADV A (%0°T)
AAL SR doay swres 4SO

G/0 MaI5G/33e[d

OV Ul OH ON £/S 238D A0V
A (S/7 D 2s1d poid /s uediq) 1
¥MA.L OH Y81y ¢z T1dO doaid
OH M 91B[21107) 10N NOY

eleQ

pue
ddOV st 2JeS VAD BINN

IAN<<dSVv>
‘doay> “199>81S VAD

Skex-x 1xg/x911
uonjenSuy 92132 T1
JSuel], W ¢<-AIqeIsuy
eruadoaisQ

siso10doaisQ

JTUIANSAG SA
PIZI[e20T-9AT)OY -UOT}OJU]
SUOTJEDIPUTRIIUO))

TO0 ‘OH A1pigio
‘doay ‘SYA ‘IAN sHNsy
Jwes ¥y ¥

dsoig ¥

‘S1I040D 8

uotsn A JSyD

[dSVE ST oMo T YAL
Jruonsang

GT/0 MG saje[d AADV
627/L98eD 1ADV

ST/TT D3s1qoid

81/8

uedrg YAl

LT OH

eeQ

doay>uoneAasarg uonon
vap sodejueapy

:s310da1 9 pasn

ASVANA ‘VOSdd

S[eLL], Po[[01}U0D)
19)S139Y [BIIUDD) SUBIYDOD)
PAINqQNd MITARY

UoISI,] 949

Xopu] IV SV Sunear,
105 geridorddy JoN
daL/vad

[PAYT<IO ¢ 10J dUIPIAT ON
ured JOoN -/+ £LD-€D
(s1sopdpuods

/281Q) SPAYT T-1

SISOU]S [BTUI))
AyyedonorperopAN

10 AyyedopoAN

ured YooN -/+X¥ [BIIPIAN
pafre] £D-¢D dwo) j00y
[0A9T -1 Ayredonorpey
doay 4124005y
‘OH-sawoon)

“107eg :uOTISINY

UOTJOJA] UTBJUTRIA]

vap ssoding

LY T10Z oL

Areiqry

UOTRIOQR[[0)) UBIYI0D)
SUIPIN

saseqele(]

O/ IseT she1-x

ure[q pasouserq OH
SMAI0G/aTe[d

yedoyy

/e[nqr] 23eD Suo[y puelg
1a0V

(D-2s1q014 ‘uedig) YALL

Aaeq

1£ doysog £ 01dn
SOPIIY 1
AdOV A VAD PAIT <

(s3d €€€) 1aDV PAdT
TA (M £1€) vaD PAdT T
BJR(] MITAY

(o)

98e19A0D) SSYN)
SUOTJEDTPU] [BOTUT[D)
SUOT}ISO 38eI9A07)
syerrdoxddy Surugeg
ST07/11 yuowaoeday
IS [BPYRIY [BJIALD
*SUOT)EPUIUIIOONY
£o110g 9819400 SSYN
S[BLI], P[[01}U0D)

Jo 1935139y [enua)
Are1qry auerydo))
PINqNg SequI QUIPIA
Vaos A VadIN

SaIpMIS $1
dSVO dSvd
uorsny ‘sA YD LPYv dSV

a3eD yim OH U0 IADV
AAL Auy u9S<OH

souw $7<0/d

(svd £¥) DV

'sa (53 0%) ¥AL OH

udisa Apmig

L10C
sno0,] 8Imsoinan

gumbeo(

L10T
( surdg 1ng

p1NOZ

won) 93819407 SSYN
ST0T/TI
6ISSYN

S10T
[ aurdg ang

[e]OBYZ

C10¢
aurdg

POI1IRH

10T
aurdg [ uearoy

ERRie)
SIedx [ewrInof
[399] 10yIny

(IADV) UoIsN,I/AW030SI(] [BI1AIDD) JOLIUY A (Y(.I,) Juowadeday os1( 18301/ (VAD) Lisefdoryiry osi(q [ea1a1a)) 10§ sSurpur jo Arewrwns :1 d[qey,

2

Surgical Neurology International « 2022 « 13(565)



Epstein and Agulnick: Cervical Disc Arthroplasty (CDA)/Total Disc Replacement (TDR)

("poD)

1d0V
'SA sowodNQ Jorradng

A PAdT-7 0] IAL
y10ddng uorsnpuo)
Y MO

o>ﬁuwn@m

aJes-ASY

SMSIY> UM Jes
a0V A vdD

MAAd

/AADV sAIH A
ypwudy | NI
NOY Touadng vaD

v 12Y31H

IADV PAYT-T

a0V

~w>®4|~ SA %Umum@m
Te[IWIS JADV [PAT-T
alao Loeoya/Aiazes
dWeS YD [PAIT-T+1

dwIl], IAQ
19)e210) yrrorradng
AADV 'sa uonzeradoay
pue sy jo saey
paseardoq Y.L

asv

ASRI>INOY< AL
dsv>dd.L

SSREN GREIEN
12g-1ADV=APSON
dalL

SIA / —

P+7-ddlL 103 asv >
Ansnpuy

Jo Juspuadopuy
LOY PN

sQwodmnQO

1B YAL UTIIN

dADV %S'€8 SA
YAL %6'C6 IAN 112g ulod g1

SOW §7

dADV A VAD NN 10§ doay<oN

doay ‘asv

erdeydsA( 1DV A sarey vaAD>

NS4 pue INOY 2sea109( 31g
sSutpur] MAdd

%¢"L T01IJU]
%S98

Touadng yaD [PAST-T 104-VAD
[PA9T-1 %9F-S14 £ OH Al 9PBID

SIK £+7 18 SPAST Juade(py

10 xapufje JAOV A VAO [PAIT -1

reqruatg doay

a1 dn-morpog doysoq

Jo 2aTp0adsa1I] ISV 938y 1omoT

NOY Jo sso 10] uonesuaduwon)

PAIBININ AADV PAIT-T

UOT}ORJSIIeS
erdeyds{q
‘dwo) 1earshyq 9¢-45 TAN

AL foAe]
SIK /-F synsay

(3oeduy edtur[) oN) VD [PAYT-1

A VD DM QH<saWonQ

eleQ

sdnoin

iog 1924 SIS IAN UBIN
1aoV

%8'8 "SA AL %T'C doay

$31038 SYA<IAN< A0V A
SOWOdINQ) [eITUID<IO=Y (D

NSd WOY [enides 3ig
INOY 1o19g “31$
:dnoin yan

%6'81

[PAYT-T SA 9%L'LT PAST-T
4vV<4dOV

VD [PAT-T 'sA

7 1oydiy v juerduwy 104-/,

(25°0) 4ADV
sA (86°0 doay) AL yim
Iomo sajey doay pue SV

800 96'0-4ADV
435 £9'SHIAL WOU<

s1k doysoq /-¥ pue 14
T e AQOV 01 Joradng ¥ (L,

doay
[eNUOI>INOY PIAIISAIJ<

eeQ

AADV %LLA %L 98 AAL
$8920NS< DV 0L SA
AALIAd 9497 - $3d 781

ddOV pue vdDd BN
TV £eyeg Loeoyg
S[PAIT-Z-T [edTUID

610C-010C

O/d T3k §

addD PAT -1

TV pareoyg-juerduwy sureg
qV dweg

$5900NG [9A]

-1 Te[ris JaOV+VAd
881-T ‘971 4DV
602 ‘08T-1 YAD

(s3d £6€) [249T-C

(s3d 6¥6) PAYT-T

s3d zg9z-sa1rpmig 11
sajey doay

/ASV 20UaPIOU] UOTISINY)
WdD

A 1e1qI7/UOTIBIOQE[0D
SUBIYDO)D)

asequiy ‘pINqnd
SISA[euy -eJo]N

O/d 14 1

asv

:3e 00T sheI-X- $9 INOY
asv

suonjeradoay

$S920N§ OINAN

je Yoo

sndoog

asequuy QUIPIN

O [e2141D
1011d 1YY VAD BN

Aaeq

[BILI, JOIUDDNIA
qJdI

V] paziuiopuey-uoN
sowr ¢ dsoig

Iejoydg 375005
PoINqnd

saseqere(y

dADV 'SA VAD My

s1d vad og
'$A 0€ MHdd 1ADV
0¢€ LOY putg a[qno( 0¢

uonedyIsse))
OH sA33001g AI-Tuged
doysod sif /-7 v

I0Aav A vad

PAYT T-T

Aoeoryq L1ayes

paruawno(] 10N 40DV
03 fyrorradng (IS 2onpay
WA.L:~LOY SisA[eue-elay
dd.L PYV dSV

[PAT-T INOY

(snd

7€) AaOV A (s1d 0€) YA.L

SIL 0T -s3d 091€-1DY 7T
Bled 4dvyd

AAOV A¥AL
sowodNQ 1L £-F A T

aseqeje( QUIPIIN

udisa Apmig

(44114
aurdg 8insonay (

[ePH0D

120T
3mg aurdg [ jur

(ACYINT,

120T
Simsomoay] [ uersy

edno

610C
8mg aurdg [ jur
(}2UI0D)

810T

soy 8ang doy31Q |
(e X

810C

SOINaN ur) [

(m3ueyD

810¢
{yuro( sauog

ARTPUL]

SIedx [ewrInof
[399] 10yIny

‘(panunuo))) :1 dqe],

3

Surgical Neurology International « 2022 « 13(565)



Epstein and Agulnick: Cervical Disc Arthroplasty (CDA)/Total Disc Replacement (TDR)

Table 1: (Continued).

- degeneration (ASD), and the requirement for secondary ASD
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=l < O < g E s N . . .
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g 5208 fes8827 DR showed a “lack of inferiority”/occasional superiority,
N T =5z @ . .
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— SR S . .
g £ % § SaA’ L>) ;i 5z g% BE . diskectomy/fusion (ACDF) [Table 1].0-14
9] 2 S8 9 8.8
53585 £% <
Soecgsflas . . o o
g % 3‘:"? & § 2 §; g Multiple Direct Indications and Contraindications to
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8 C & Ewstss2Ss g
% § g ¥z 8 g 58 R The indications for performing cervical CDA/TDR taken
S ) e R 29 v S = . . .
S S f § = l; g 5;&“ ri 25 from the North American Spine Society (NASS) Coverage
o — =X & 7 > g E . . . . . .
8 (SRS SE2g S ¥Pac Policy ~Recommendations:  Artificial Cervical Disc
5 @) S = =g E .2 . . . « .
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oz B O GAEE2E53£%0%E p pathy
S =y & 25E< 2858488 related to nerve root compression from 1-2 level degenerative
SEBEA L, S9EEEEZET P 8
P - Dl g5 :, 25 3 Z £3 ® disease (either herniated disc or spondylotic osteophyte)
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S E = S OTHE o
g E = £ @ 1 = g5 = disease (either herniated disc or spondylotic osteophyte)
% Oz £8% 8 : . .
Q 5528 e EE$E from C3-C4- C6-C7 with or without neck pain” [Table 1].
EEEELESES . : .
5 - g E2 548 z, R PINASS Coverage Policy Recommendations for performing
< 8 = &% . . « . » « .
£ 3n TEEFEEZEC cervical CDA/TDR included; “Infection...,” “Osteoporosis
o - o0 2 = & 5 c oy« s »
;‘: T g ¢S g g8 22 E or osteopenia’, “Instability...”, Sensitivity or allergy to
SRS BN S5 58T § %08 < implant materials”, “Severe spondylosis .... (i.e. >50% disc
s =oA I S EEE Z8E 5% heigh loss..., bridging osteophytes, ...absence of motion
= £268 4 &2 . . » o« »
8 998 EEz§ Qéig by §u§ on flexion extension..”, “Severe facet arthropathy...,
g% g R % a g “Ankylosing Spondylitis (AS)”, “Rheumatoid Arthritis
z 2 a » <« . 3 : » <« . 3
& 8 éqg R 2 > é‘*ﬁ (RA)”, “Previous fracture with...deformity”, “Ossification
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3 k- oA 5 g8 g of the Posterior Longitudinal Ligament (OPLL)” and
= = - S B B <« . . . . . ) .
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= .l 98 2« . . . . .
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5 5 =77 3882455 factors [Table 1].11-1014]
YE2wind SES2EEEEZS '
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L J A, O =]
TE sEEEAMB . . .
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[5) — - H o1 .
8 8 _i}’ & s = _%DH 3 & z CDA/TDR vs. ACDF [Table 1].0¢ Utilizing 1-year
2 Q = a . .
< <= 2 8 %_ﬁ E= 2o~ postoperative dynamic X-rays, Chang et al. (2018)
- g 8 g = gé .é &= 2 Q; :i documented the greater preservation of ROM following
S . . .
0 : - § wf ©Za—% 5922 1-level TDR (30 patients: index level postoperative ROM
@ w < =2 ] . .
g 229 <;§ §5TES E z2E & + 5.67 degrees) vs. 1-level ACDF (34 patients: index
o > o B 3= :
5 S=4 % B SEEE % o=y # level postoperative ROM -0.96 degrees) [Table 1]."! They
ERE 5 joE = 3 .. .
g2 Z38%43 52 é“; qg ¢ 3 :% thought this increase would reduce the risk for ASD,
% R RZE- py-R-N- and the requirement for secondary ASD surgery. Over
z §“§ § g 8 g %2 a 5 year period, Gupta et al. (2021) performed a double
S&ES a2 2 ag blind randomized controlled study (RCT) that compared
P -~ g S .=
= & ° % £§855 %23 a2 & the outcomes for 30 1-level CDA/TDR vs. 30 1-level
) = S e =R . .
&2 ‘A, < 3 5 & g 5 g g £ Polyetheretherketone (PEEK) ACDF addressing cervical
—_ 2 S aS B oh 2o . .
_’g = _ = gf,%%“‘ E% SRR degenerative disease (CDD) [Table 1]. CDA/TDR
5 § :%QGO g ZE é”é ‘;’.é %gogo patients exhibited greater improvement in their range
= N L HESEEe DS of motion (ROM) and sagittal alignment, and better
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maintained postoperative disc height, and overall
improvement in their functional spinal units (FSU).

Improvement in Different Variables But Often
Comparable Postoperative Outcomes for Single or
Multilevel CDA/TDR v ACDF

Various studies showed differences in critical variables
(i.e. ASD, reoperation rates for ASD), but comparable
outcomes for cervical single or multilevel CDA/TDR vs.
1 level ACDF [Table 1].57%1 In 14 studies comparing
the incidence of ASD after cervical CDA/TDR vs. ACDE
Harrod et al. (2012) found similar frequencies of RASP
(i.e. Radiographical Adjacent Segment Pathology) in both
series along with no significant differences in the risk
for reoperations for CDA/TDR (1.0%) vs. ACDF (4.8%)
[Table 1].”! For cervical 2-level CDA vs. 1-level ACDE, Zou
et al. (2017) found equivalent outcomes, but somewhat
better results after 2-level CDA vs. 2-level ACDF procedures
[Table 1].'1 They noted comparable; average operative
times, Visual Analog Scale (VAS) outcomes (neck/arm),
and the incidence of adverse events (AE). Notably, CDA
correlated with significantly reduced estimated blood loss
(EBL), lower reoperation rates, a lower incidence of ASD,
and better outcomes as documented utilizing NDI (i.e.
Neck Disability Index Questionnaire). When Joaquim et al.
(2017) used to compare results for more than 2-level CDA
vs. ACDF (i.e. 14 articles with a 7 year follow-up duration);
they found that multilevel CDA preserved ROM at the index
surgical levels, lowered the incidence of ASD and need for
ASD reoperations, and resulted in both good radiological
and clinical outcomes [Table 1].%¥! Gornet et al. (2019) found
similar safety/efficacy, comparable rates of adverse events,
and similar frequencies of implant-related complications
2-7 years following 1-2 level cervical CDA/TDR vs. ACDF
[Table 1].°) As anticipated the 7-year incidence of implant-
related adverse events was higher for 2-level vs. 1-level CDA,
while for ACDE, there were more complications for 2 vs.
1-level procedures.

Several Studies Documented Superiority of Postoperative
Variables, Including Outcomes, Along with Reduced
Dysphagia Rates for Cervical CDA/TDR vs. ACDF

Several studies documented select superior postoperative
variables and outcomes along with reduced dysphagia rates
following CDA/TDR vs. ACDF [Table 1].54!-12 Utilizing
multiple databases, Findlay et al. (2018) evaluated 22 RCT
(Randomized Controlled Studies) including 3160 patients
studied over a 10 year period who underwent CDA/
TDR vs. ACDF [Table 1].9. When CDA/TDR were
compared with ACDF at both 2 and 4-7 postoperative
years, although outcomes were similar for many variables,

CDA/TDR patients selectively showed superior outcomes
based on NDI's (Neck Disability Index Questionnaire)
and SF-36 (Short Form 36 Physical Component) scales,
and a reduced incidence of postoperative dysphagia. In
Xu et al. (2018) meta-analysis they evaluated 11 RCT
that included 2632 patients and compared CDA/TDR
with ACDF; they saw a reduced incidence of ASD and
reoperation rates for CDA/TDR, and concluded this
reduction in rate would further decrease (i.e. confirming
CDA/TDR “superiority”) “over time” [Table 1].1"?l Turkov
et al. (2021) compared single vs. multilevel CDA/TDR
vs. ACDF and found “equivalent or improved clinical
outcomes” for the former along with improved NDI
and VAS scores [Table 1].1''! Further, CDA/TDR were
safe/effective, exhibited lower rates of postoperative
dysphagia, less ASD, fewer ASD-related reoperations,
and a lower incidence of postoperative complications that
did not increase for multilevel vs. single-level CDA/TDR.
Over a 24 month period, Coric et al. (2022) performed a
non-randomized FDA (Food and Drug Administration)
IDE (Investigational Device) multicenter study involving
182 patients undergoing 2-level PEEK CDA/TDR vs.
historical data from 170 “routine” ACDF (allograft/plates)
[Table 1].P Success rates were higher and the reoperation
rates lower for CDA/TDR (i.e. 86.7% and 2.2%) vs. ACDF
(i.e. 77% and 8.8%) leading to their conclusion that CDA/
TDR resulted in “superior outcomes” vs. “routine” ACDF
techniques.

Comparable Safety/Efficacy of Multilevel Cervical CDA
(MCDA)/TDR vs. Single-Level CDA (SCDA)/TDR

At 1 and 2 postoperative years, Zhao et al. (2015) concluded
that single (SCDA) vs. multilevel (MCDA) procedures were
equally safe/effective with relatively comparable preservation
of ROM, reoperation rates, and outcomes [Table 1].0%

Comparison of Multiple Variables Including Outcomes
for Posterior Cervical Foraminotomy (PCF) vs. CDA/TDR
vs. ACDF (ACS-NSQUIP Study)

In a NSQUIP study (ACS-NSQUIP study (American
College of Surgeons National Surgical Quality
Improvement Project) from 2012-2019, Ng et al. (2022)
looked at multiple variables including outcomes for
684 patients undergoing PCF vs. CDSA (684 patients)
vs. ACDF (684 patients) [Table 1].'Y PCF patients
respectively demonstrated longer lengths of stay (LOS),
higher reoperation rates, more superficial and deep
infections, but no differences in outcomes vs. ACDF and
TDR.
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Definition and Higher Incidence of Heterotopic
Ossification (HO) for Cervical CDA/TDR and ACDF Using
Stand Alone Cages vs. None for ACDF Performed with
Allograft/Screws/Plates but None with Clinical Impact

Definition of HO

Spinal heterotopic ossification (HO) is typically defined by
ossification/calcification occurring within the ligaments/soft
tissues of the spine. If HO occurs at the index level following
cervical surgery utilizing CDA/TDR devices, it can both
limit/eliminate the motion-sparing design of these implants,
and potentially contribute to recurrent and/or clinically
significant spinal cord/nerve root compression. Gornet
referenced the Brooker Classification (I-IV) for HO typically
applied to total hip arthroplasties (THA) (i.e. I-islands of
bone within soft tissues, II->1 cm between bone spurs,
III- <1 cm between bone spurs, IV-bony fusion between
spurs) [Table 1].5

Different Rates but No Clinical Impact of HO for Cervical
CDA/TDR vs. ACDF with Stand Alone Cages

Although several studies documented a higher incidence
of HO for cervical CDA/TDR vs. ACDF with stand-
alone cages vs. a 0% incidence for ACDF employing
allograft/screws/plates, they typically observed that HO
did not negatively impact outcomes for any surgical group
[Table 1].2*% In 2012, Cho et al. performed dynamic X-rays
over 24 postoperative months to evaluate the incidence of
HO following 40 TDR (Bryan and ProDisc-C) vs. 47 ACDF
(i.e. using either stand-alone cages vs. fibula allograft/plates/
screws) [Table 1].” They found a higher incidence of HO for
both CDA/TDR designs vs. a lower incidence when utilizing
ACDF cages vs. none for ACDF performed with allograft/
screws/plates. Interestingly, the development of postoperative
HO highly correlated with the preoperative presence of
significant osteophyte formation and/or calcification/
ossification of the posterior longitudinal ligament (OPLL).
Comparing multilevel cervical CDA/DTR vs. ACDE, Joaquim
et al. (2017) observed a higher incidence of HO for multilevel
cervical CDA/TDR procedures versus 1-level CDA, but HO
had “no clinical impact” on outcomes [Table 1].) Gornet
et al. (2019) also found the incidence of Grade IV HO (i.e.
Brooker Classification IV (i.e. typically applied to complete
bony HO fusion following total hip arthroplasty (THA)) at
7 postoperative years was 4.6% for 1-level CDA/TDR, but
further increased for 2-level CDA (i.e. 8.65% at the superior
level vs. 7.3% at the inferior level) [Table 1].5!

CONCLUSION

Although some studies showed the select superiority for
specific variables concerning CDA/TDR (i.e. preservation
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of ROM, reductions in ASD, lower ASD reoperation
rates, and postoperative dysphagia), most concluded
CDA/TDR  exhibited comparable overall outcomes to
ACDF [Table 1].0-14
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Commentary

Cervical Disc Arthroplasty (CDA) vs Anterior Cervical Discectomy and Fusion (ACDF)

Multiple non-inferiority studies have shown that CDA maintains range of motion and potentially may decrease adjacent
segment disease (ASD). But the fact that the surgery is done for radiculopathy in a degenerative condition makes it difficult
to measure the true effect on adjacent segment degeneration. Since multiple CDA’s are now approved for 2 level implantation
and many are used off-label, it complicates the picture even more. Should some of the earlier CDA’s have had 2 level implants
initially but were restricted due to the early FDA indications? The use of finite element models can help us better understand
the biomechanics behind ACDF and CDA, and the effects of different biomaterials and CDA designs. With more 2 level CDA
implants being performed, time will tell if CDA's are actually making a significant impact on ASD. However, current data is not
conclusive. As we increase the index level range of motion with CDA, we shift the increased stress posteriorly to increase the
index level facet forces, and simultaneously decrease the cephalad and caudal adjacent level intradiscal pressures. This tradeoff
of increased facet forces may potentially be a source of chronic neck pain or persistent neck pain despite a clinically improved
radiculopathy postoperatively.

The issue of heterotopic ossification is frequently overlooked and not documented as the overall spinal range of motion is
maintained with CDA’s and spinal segmental motion coupling. Heterotopic ossification occurs in other disease processes (SCI)
and with other types of prosthetic joints (hips and elbows etc.). Since the early CDA implants, the perioperative technique has
been modified and more surgeons are using NSAIDS postoperatively to try to minimize early HO formation. Many of the CDA
studies are not followed long enough, or fail to document HO formation.

As the biomaterials that make up the CDA’s are varied and CDA designs change over time with increasing amounts of
translation capabilities added, it will be interesting to see if the CDA will become too mobile, and will anterior migration and
anterior osteolysis increase with the newer designs?

Jamie Baisden MD
Professor of Neurosurgery
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