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INTRODUCTION

* Cervical total disc arthroplasty (TDA) has been shown
to be an effective and safe treatment for cervical
degenerative disc disease at short and mid-term follow-

up.

* Individual studies have shown TDA to be equivalent or

even superior to anterior cervical discectomy and fusion
(ACDF) with regards to:

* Patient reported outcomes (PROs)
* Device-related serious adverse events

* Subsequent surgery at the index and adjacent levels

* There remains a paucity of literature regarding the

individual efficacy of TDA devices in comparison to other
devices and ACDF




METHODS

utcomes

* Overall procedural * Neck Disability Index * Segmental ROM
success (NDI) e Cervical C2-C7 ROM
* Neurological success * Visual Analog Scale e HO inTDA or
 Patient satisfaction (VAS) for neck and arm Arthrodesis in ACDF
* Postoperative pain
dysphagia  Physical Component

Score of the Short-
Form Health Survey (SF
PCYS)

* Device or procedure-
related adverse events

* Index-level secondary
surgical interventions
(SSI)

* Adjacent segment
surgeries



Author Device Follow-up (SD)
ACDF TDA ACDF
212 183 433 439
Burkus et al. 2014 Prestige ST (Of276) (Of265)  (r: 25-72) (r: 22-73) 84
. 93 83
Coric et al. 2018 Y Kineflex (Of 136)  (Of 133) 43.7 (7.8) 43.9 (7.39) 60

Donk et al. 2017 Bryan 50 47 44.1 (64)  43.1 (7.5) 106.8 (22.8)

N Mobi-C (oi p o (0:85 ) 46308 485E3) 61 (12)
Y Prodisc-C of ?03) (OZ i g 2164 85015 84

Y Bryan OIfZZiZ) (Olf0242 ) 409 7@ 120
Y B o oy HA09) #4769 120
N Bicver (0?23) 70 469(68) 47 (69) . o )
Y PcM o'f623| o | O:’BI%S) 453(90) 437(83) 60

Y M ofk ok 350N 4709 24
Y Mobi-C of 16 ol ol ) 830D #0ED) 84

N Birceer (oi '52) (osf(;3) 4132(88) 41.94 (9.36) 24

N iaver (0?338) (o(;%s) 47(72) 434 (68) 24

Y Secure:C of & e of '40) 434(750) 444 (7.86) 84

N B (0?%0) (05f360) 448(56) 4557 (5.83) 24

FDA, Food and Drug Administration; IDE, Investigational Device Exemption; TDA, Total Disc Arthroplasty; ACDF,
Anterior Cervical Discectomy and Fusion; n, Number; SD, Standard Deviation, Y, Yes; N, No; r, Range

RESULTS

z

The |5 studies included initially
enrolled 3952 patients (2061
TDA, 1891 ACDF), and reported
the outcomes of 2643 patients
(1417 TDA, 1226 ACDF)

The weighted mean average
follow-up was 67.3 months
(range: 24-120 months)

All studies were two-arm RCTs
comparing a single TDA device to

ACDF

Nine TDA devices were
compared to ACDF: Bryan,
Discover, Kineflex, M6, Mobi-
C, PCM, Prestige ST,
ProDisc-C, and Secure-C




RESULTS

NDI

8 studies comparing 5 TDA devices

No sin§le TDA device significantly
outperformed ACDF for reducing neck
disability

Indirect comparison between devices found
similar results across all paired comparisons

VAS Neck & Arm

8 studies comparing 6 TDA devices

VAS Neck - similar outcomes between all
TDA devices and ACDF

VAS Arm - M6 device performed
significantly better than ACDF in
reducing arm pain

No other significant differences were noted
in direct or indirect comparisons

SF PCS

5 studies comparing 5 TDA devices

Mé device performed significantly
better than ACDF in improving
physical health status

No other significant differences were noted
in direct or indirect comparisons.

Treatment NDI MD

M6

Prestige ST -5.70 [-18.26; 6.86]
Discover —— -0.82 [-8.36; 6.73]
Bryan : -0.36 [-12.28; 11.56)
Mobi-C — 0.50 [-8.48; 9.49]

[ I I | I I 1

20 -15-10 -5 0 5 10 15
Favors TDA Device Favors ACDF

Treatment VAS Arm MD 95%-ClI
M6 —— -1.60 [-2.91; -0.29]
Mobi-C -0.81 [-8.14; 6.52]
Secure-C — T -0.55 [-1.87; 0.77]
Prestige ST —. -0.23 [-1.53; 1.07]
Discover —i— -0.17 [-0.96; 0.62]
Bryan —— -0.11 [-1.32; 1.10]

[ T T T 1 I T 1

4 3 2 -1 0 1 2 3
Favors TDA Device Favors ACDF

95%-ClI

-5.80 [-18.21; 6.61]

Treatment VAS Neck

M6 ——
Prestige ST —
Secure-C —_— T
Discover —_—
Bryan —_—
Mobi-C ; 1—+—

Treatment

Discover
Secure-C
Mobi-C
Prestige ST
M6

3 2 A 0

1
Favors TDA Device Favors ACDF

| T 1
4 -2 0 2

4

6

2

MD 95%-ClI

-1.10 [-2.35; 0.15]
-0.63 [-1.86; 0.60]
-0.61 [-1.92; 0.70]
-0.56 [-1.33; 0.22]
-0.24 [-1.39; 0.91]
-0.20 [-1.59; 1.19]

MD 95%-Cl

-0.50 [4.05; 3.05]

1.70 [-1.30; 4.70]
1.70 [-1.61; 5.01]
1.90 [-0.49; 4.29]
3.10 [1.77; 4.43]

Favors ACDF Favors TDA Device

Forest plots demonstrating the MD and 95% Cl of each device
compared to ACDF as the reference for (A) NDI, (B) VAS Neck,

(C) VAS Arm, and (D) SF PCS.



RESULTS

A B
Treatment Overall Success OR 95%-Cl Treatment Neurological Success OR 95%-Cl
Mobi-C —==— 1.23 [ 0.00; 2.46] Bryan - 0.61 [0.20; 1.02]
Overall Success M6 —8— 1.70 [-0.16; 3.56) Prodisc-C —s— 0.89 [0.28; 1.50]
Prestige ST 1.76 [-0.51; 4.03] Mobi-C —— 0.99 [0.28; 1.70]
6 studies Comparing 6 TDA devices Secure-C 2.15 [-0.28; 4.58] PCM —_— 1.74 [0.19; 3.29]
Bryan 2.19 [0.18; 4.56] M6 = 1.79 [ 1.44; 2.14]
between all TDA devices and ACDF i F A B A 4B Secure:C | ——@——  2.03 [040;3.66)
: Favors ACDF Favors TDA Device 10 1 2 3 4 56
Neurological Success Favors ACDF  Favors TDA Device
7 studies comparing 7 TDA devices
All devices except for the Prestige ST
performed significantly better than ACDF c D
Comparison between devices found Treatment  Satisfaction (Categorical) OR 95%-ClI Treatment Satisfaction (VAS) MD 95%-ClI
that the M6 outperformed the Bryan, :
c . M6 s 2.00 [-0.02; 4.02] Prodisc-C 4.00 [-5.19; 13.19]
Mobi-C, and ProDisc-C prostheses. Secure-C 2.88 [0.78; 4.98] PCM ———%——— 8.60 [2.52; 14.68]
. . Mobi-C 3.20 [0.75; 5.65] ’ ' . ‘
Satisfaction & & T T 1 5 0 5 10 15
01 2 3 4 5 6 Favors ACDF Favors TDA Device
For categorical satisfaction, both Favors ACDF  Favors TDA Device
Mobi-C and Secure-C significantly
outperformed ACDF
For VAS satisfaction, only PCM
performed significantly better than Forest plots demonstrating the MD or log OR and 95% Cl of
S each device compared to ACDF as the reference for (A) overall
results across all paired comparisons for success, (B) neurological success, (C) categorical satisfaction, and

both categorical and VAS satisfaction

(D) VAS satisfaction.




RESULTS A B

Treatment Dysphagia OR 95%-Cl Treatment Adverse Events OR 95%-Cl

Bryan T 0.82 [-0.12; 1.76] Prestige ST L 0.47 [-0.04; 0.98]

Prestige ST 1.09 [-0.14; 2.32] Mobi-C L 3 0.62 [0.25; 0.99]

. M6 —— 2.32 [2.05; 2.59] Discover 1.02 [0.90; 1.14]

Dysphagia I L B B Prodisc-C ~ {—%— 1.10 [-0.08; 2.28]

050 05 1 15 2 25 3 Bryan —— 1.11 [ 0.49; 1.74]

4 studies comparing 3 TDA devices Favors ACDF  Favors TDA Device Kineflex —— 1.23 [-0.26; 2.72]

PCM —a— 1.42 [0.11; 2.73]

M6 device had a significantly lower M6 = 1.70 [0.41; 2.99]

association with dysphagia when Secure-C 3.37 [-0.53; 7.27]
compared to ACDF ' ' '

0 2 4 6

Comparison between devices found Favors ACDF Favors TDA Device
that the M6 device performed
significantly better than the Bryan C D
prosthesis
Adverse Events Treatment Index Level SSI OR 95%-Cl Treatment Adjacent Segment Surgery OR 95%-ClI
' : ' PCM —_ 0.32 [-1.78; 2.42] M6 —— 0.67 [-1.91; 3.25]
10 studies comparing 9 TDA devices Kineflex —| = 0.93 [-1.30; 3.16] Discover ~ —t&—— 0.99 [-1.63: 3.61]
Beatth @ aess e fin e comparisons Discover T 1.08 [-0.13; 2.29] Prestige ST —fF——— 2.31 [-1.11; 5.73]
: Bryan ——— 1.93 [0.63; 3.24] Bryan — 3.47 [1.68; 5.25]
between all TDA devices and ACDF M6 —a— 2.38 [-0.17; 4.93] Prodisc-C —a— 3.98 [-0.31; 8.27]
demonstrated similar associations with Prestige ST 2.76 [-0.76; 6.28] Secure-C 4.38 [-0.46; 9.22]
adverse events Prodisc-C 3.41 [-0.13; 6.95] Mobi-C o~ 5.05 [2.36; 7.74]
Secure-C 4.22 [-0.22; 8.66] PCM [ ———® 667 [0.78;1256]
Index-Level Secondary Surgical Intervention MOUEG: —————5001 | L1500 SiM B G Be m e
|4 studies comparing 9 TDA devices —_— AchFOFav;s TD‘}\ De\?ice 8 Favors ACDF  Favors TDA Device
Direct comparison to ACDF
demonstrated that the Bryan and
Mobi-C devices were associated with
significantly fewer surgeries at the
IEEIEREEENE G Forest plots demonstrating the log OR and 95% ClI of each device
SO VIS [0 T 000 C O S8 compared to ACDF as the reference for (A) dysphagia, (B) adverse events,
Mobi-C was significantly associated

with fewer subsequent index-level i i i
Sble e (C) index level SSI, and (D) adjacent segment surgeries.




RESULTS A B

Treatment Dysphagia OR 95%-Cl Treatment Adverse Events OR 95%-Cl
Bryan - 0.82 [0.12; 1.76] Prestige ST |- 0.47 [-0.04; 0.98]
Prestige ST ~——— 88— 1.09 [-0.14; 2.32] Mobi-C - 0.62 [0.25; 0.99]
M6 —S— 232 [2.05; 2.59] Discover 1.02 [0.90; 1.14]
' LI B B Prodisc-C =~ {—#— 1.10 [-0.08; 2.28]
050 05 1 15 2 25 3 Bryan = 1.11 [0.49; 1.74]
Favors ACDF Favors TDA Device Kineflex T 1.23 [-0.26; 2.72]
PCM —_— 1.42 [0.11; 2.73]
. M6 - 1.70 [0.41; 2.99]
Adjacent Segment Surgery SecureC @ 337 [053,7.27]
0o 2 4 6
|3 studies comparing 9 TDA devices Fefors SG0F" Favors TRARRMGS
C D
When compared to ACDF, a
o o o Lo Treatment Index Level SSI OR 95%-Cl Treatment Adjacent Segment Surgery OR 95%-Cl
significantly lower association
. . PCM - 0.32 [-1.78; 2.42) M6 - 0.67 [-1.91; 3.25]
with ad]acent segment surgery Kineflex — 0.93 [-1.30: 3.16] Discover ~ —ts— 0.99 [1.63; 3.61]
. . Di - 1.08 [-0.13; 2.29 Prestige ST ——%—— 231 [1.11; 5.73
was seen with the Bryan, Mobi- Blr:(;?]ver —=— 1.93 [[0.63; 3.24} Bsgr:ge — 3.47 [[1.68; 5.25%
. M6 —= 2.38 [-0.17; 4.93] Prodisc-C =~ T——#——— 398 [0.31; 8.27]
C’ and PCM deVIces Prestige ST T— 88— 2.76 [-0.76; 6.28] Secure-C —8— 4.38 [-0.46; 9.22]
Prodisc-C —_— 3.41 [-0.13; 6.95] Mobi-C —_— 5.05 [2.36; 7.74]
. . Secure-C 4.22 [0.22; 8.66 PCM 6.67 [0.78; 12.56
Indirect comparison between e BN - =y — T oI ]
. ' L 2 0 2 4 6 8 10 12
devices demonstrated that the 2 0 2 4 6 8 Favors ACDF  Favors TDA Device

Favors ACDF Favors TDA Device

Mobi-C device was associated
with fewer adjacent segment
surgeries than both the Discover
and M6 prostheses

Forest plots demonstrating the log OR and 95% CI of each
device compared to ACDF as the reference for (A) dysphagia, (B)
adverse events, (C) index level SSI, and (D) adjacent segment
surgeries.




RESULTS

Segmental Range of Motion
6 studies comparing 5 TDA devices

Direct comparison between devices

and ACDF demonstrated greater A B
segmental ROM for all devices
assessed. This difference was Treatment Segmental ROM MD 95%-CI Treatment Bridging Bone OR 95%-Cl
significant for all devices except PCM
PCM 4.70 [-2.16; 11.56] M6 —_— -8.61 [-10.77; -6.45]
. . . Mobi-C ——8%—— 7432531233 Prestige ST —— -6.38 [-7.85;-4.91
Indirect comparison between devices found Prodise-C 746 {0_51: 14_41} Ll o g E-s.sg; 4.13}
similar results across all paired M6 7.60 [0.73; 14.47] Secure-C — -6.03 [-7.30; -4.76]
comparisons. Bryan 8.00 [ 1.17; 14.83] Kineflex —— -5.64 [-6.78; -4.50]
. ' , PCM — -5.58 [-6.60; -4.56)
Bridging Bone 0 5 10 15 Mobi-C —=— 512 [-6.43;-3.81]

Favors ACDF Favors TDA Device r T T T T 1
10 -8 6 -4 -2 0

7 studies comparing 7 TDA devices Favors TDA Device Favors ACDF

ACDF was associated with a
significantly higher incidence of
bridging bone than all TDA devices

assessed Forest plots demonstrating the MD or log OR and 95% Cl of each

Indirect comparison of HO with device compared to ACDF as the reference for (A) segmental
bridging bone between TDA devices

demonstrated a significantly lower ROM and (B) bridging bone across the operative segment.
association with Mé than the Kineflex,
Mobi-C, PCM, and Secure-C devices




CONCLUSION

Cervical TDA was found to be superior on most outcomes assessed in the
literature of high-quality clinical trials

While most devices demonstrated similar outcomes, certain prostheses such as
the M6 were found to outperform others across several outcomes assessed

These findings suggest that the restoration of near-normal cervical kinematics
may lead to improved outcomes



