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Comparison of ROI-C and traditional cage combined with titanium plate internal
fixation for anterior cervical discectomy and fusion
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[Abstract] Objective Comparative analysis of the efficacy and safety of zero-notch self-locking
interbody fusion system (ROI - C) and traditional cage combined with titanium plate internal fixation
technology in the anterior cervical discectomy and fusion (ACDF). Methods A total of 116 patients with
cervical degenerative diseases who underwent ACDF in Tianjin Union Medical Center from January 2014 to
December 2016 were included, of which 60 patients underwent the ROI-C (ROI-C group) and 56 patients

underwent traditional cage combined with titanium plate internal fixation (titanium plate group). According
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to cervical vertebral X-ray and CT, Japanese Orthopaedic Association Scores (JOA), Neck Disability Index
(NDI) and Bazaz dysphagia classification, the physiological curvature and intervertebral space height of
cervical vertebal before and after surgery were compared and analyzed, and the degree of neurology function
and quality of daily life recovery, and incidence of dysphagia at 1, 3, 6, and 12 months after surgery were
evaluated. The imaging examination were set at 12 months after surgery to evaluate the fusion failure
phenomenon such as cage subsidence, pseudoarthrosis, and the degeneration of adjacent vertebral segments,
as well as respiratory, esophageal injury or esophageal fistula, cerebrospinal fluid (CBF) leakage, internal
fixation rejection, wound infection and postoperative hematoma. Results Compared with titanium plate
group, patients with single-segment or double-segment lesions in ROI-C group showed shorter operation time
(t=5.619, P=0.001; t=3.110, P =0.002), and decreased intraoperative blood loss (t=7.448, P =0.001; ¢ =
5.946, P =0.001), increased postoperative cervical physiological curvature (F =82.424, P =0.024), increased
intervertebral space height (F = 43.427, P = 0.021), increased JOA score (F = 16.024, P = 0.016) and
decreased NDI index (F=21.439, P =0.024). The difference between the physiological curvature of cervical
spine (F'=70.247, P=0.000), intervertebral space height (F=35.312, P =0.000), JOA score (F=13.420, P=
0.000) and NDI index (F = 19.523, P = 0.000) before and after surgery in 2 groups was statistically
significant at 1, 3, 6 and 12 months of follow-up, the measured data of cervical physiological curvature (P =
0.001, for all) and intervertebral space height (P =0.001, for all) were higher than those before surgery, the
JOA score increased (P = 0.001, for all) and the NDI index decreased (P = 0.001, for all). There was no
significant difference in the incidence of dysphagia one week after surgery [48.21% (27/56) vs. 33.33% (20/
60); x> =2.661, P=0.103]. The incidence of dysphagia in the titanium plate group was higher than that in
the ROI-C group at 12 months after surgery [16.07% (9/56) vs. 0 (0/60); x*=6.779, P=0.009]. In addition,
no incision infection, respiratory tract, oesophagal injury, oesophagal fistula, internal fixation rejection and
other related complications occurred during the 12-month follow - up period. One case of CBF leakage
during single - segment ACDF surgery with ROI-C. Hematoma and upper adjacent vertebral segment
degeneration occurred in one patient in each group. Conclusions ACDF surgery with ROI-C has good
efficacy and safety, it is suitable for treating patients with cervical degenerative diseases with single-segment
or continuous double-segment lesions.

[Key words] Cervical vertebrae; Diskectomy; Spinal fusion; Postoperative complications
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Table 1.

group and titanium plate group

ERAR AL ROI-C 4

Comparison of clinical data between ROI - C

CLSED (n=56) __ (n=60) XSl Pl
R 1(%) ] 0.042  0.837
Bk 30(53.57)  31(51.67)
Ltk 26(46.43)  29(48.33)
R (R, %) 59.21+9.46 58264832 0575 0.566
TR (x+s, ) 10024352 942+2.61  1.047 0297
P 1 B [ (%) ] 0.120  0.729
BB 29(51.79)  33(55.00)
RATBL 27(4821)  27(45.00)
BRI (%) ] 29 33 0.130  0.988
Cyy 3(10.34) 4(12.12)
Cys 5(17.24) 6(18.18)
Cs g 12(4138)  14(42.42)
Coy 9(31.03) 9(27.27)
R Bkt (4 (%) ] 27 27 1.862 0.394
Cys 4(14.81) 6(22.22)
Cog 6(22.22) 9(33.33)
Cs 17(62.96)  12(44.44)
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Table 2. Comparison of surgical time and intraoperative blood loss between ROI-C group and titanium plate group (x +s)

i3 BT B AR XS B A%

1511 %% F- A H] (min) A 1 f (ml) 151 % F-ARBF ] (min) A H £ (ml)
e 29 75.72+21.45 45.81+17.30 27 128.62+42.21 76.49 £27.76
ROI-C £ 33 55.23+17.76 24.18+13.71 27 105.43 +38.09 50.32+19.13
il 5.619 7.488 3.110 5.946
P 0.001 0.001 0.002 0.001
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Table 3. Comparison of physiological curvature and intervertebral space height of cervical vertebrae before and after
surgery between ROI-C group and titanium plate group (x *s)
; e - AR
i PR A 1A Q) 34MAG) 6 1A (4) 1241 (5)
A 2 3t R ()
e 56 11.69 +6.75 19.10 +6.48 19.83+6.93 21.26+7.28 20.96 +7.31
ROI-C 4 60 12.26 +7.10 19.62+6.53 20.38 +7.55 21.60+7.23 21.45+6.81
HE 1] Bt 5 BE (mm)
N 56 4.55+0.82 6.38+1.17 6.40+1.31 6.36 +1.58 6.33+1.16
ROI-C 4 60 4.53+0.94 6.45+1.01 6.45+1.28 6.39+1.52 6.31+1.26

R4 ROI-C A5 SR 8 T AT SRR Az 7t 2 R 18] i g 52 ) i 5200 0 e 3 i) O 22 73 B

Table 4. ANOVA for repeated measurement design analysis of physiological curvature and intervertebral space height of
cervical vertebrae before and after surgery between ROI-C group and titanium plate group
A 5 R SS df MS FE P |[Z5kE SS df MS Fii  PIi
SURE A B i HE 1] B i o
JUSLUSE S 16239 1 16329 82424 0.024 || b E 8231 1 8231 43.427 0.021
N 45 I [B] 250.940 4  62.735 70.247 0.000 PR 140.992 4  35.248 35312 0.000
AEER < A EE] 209.404 4 52.351 38.425  0.000 AEHRFE x M EHE] 151,372 4 37.843 10.396  0.000
2H )15 22 3215 1 3.215 2H [A]1 22 2.639 1 2.639
AN RZE 1.648 4 0.412 N RZE 1.528 4 0.382

RS Kb BEA R E S [) WL I ] o S50 A B 7 F8E R0 [] B2 oo 88 34 0 T L

Table 5. Pairwise comparison of cervical vertebrae physiological curvature and intervertebral space height of cervical

vertebrae at different observation time in the same treatment group

P —— %ﬁﬁ*iﬂﬂﬂ)% f@l‘HJFjﬁr%Jf'z“ : P ﬁﬁ’#iﬂtﬂﬂg f&l‘ﬂJFﬁt%Jﬁ :

(ff PAH tfH PH tfH PH tfH PAH

PR AL ROI-C4]
(1):(2) 9.585 0.001 5.927 0.001 (1):(2) 10.780 0.001 5.910 0.001
(1):(3) 8.958 0.001 6.297 0.001 (1):(3) 8.984 0.001 6.069 0.001
(1):(4) 7.609 0.001 7.214 0.001 (1):(4) 8.062 0.001 7.140 0.001
(1):(5) 9.377 0.001 6.972 0.001 (1):(5) 8.771 0.001 7.236 0.001
(2):(3) 0.085 0.932 0.566 0.566 (2):(3) 0.026 0.998 0.589 0.556
(2):(4) 0.076 0.939 1.658 0.100 (2):(4) 0.255 0.799 1.574 0.118
(2):(5) 0.227 0.820 1.425 0.157 (2):(5) 0.672 0.503 1.502 0.135
(3):(4) 0.145 0.884 1.065 0.289 (3):(4) 0.234 0.816 0.904 0.368
(3):(5) 0.229 0.765 0.839 0.403 (3):(5) 0.547 0.604 0.815 0.417
(4):(5) 0.174 0.909 0.218 0.828 (4):(5) 0.314 0.254 0.117 0.907

P=0299);INHEBF1IHINTEFREETREY
H BT AR 1 53 i e, 22 R 8 103 B i i

BAT, A [ BRAR T 2R AR B 5 W O, DA R BR AR
o HE A 5 R A 2 I) 2 () 0K A A TR A i 2

e B JE RE IR 28 A, TR AL R JE I K A R A R R
TG iR X (¥ =0.002,P=0.961)
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£ 6 ROI-CH 55k 4l & FARATE JOA TF43 A NDIFE B L2 (x £ 5, FE4))

Table 6. Comparison of JOA score and NDI score before and after surgery between ROI-C group and titanium plate group
(x +s, score)
45 1%k AHiI(1) R
11MA©) 3N 3) 61~ H(4) 124 A(5)
JOA T4y
BRHEH 56 11.28 +2.90 14.93+3.85 15.32+4.77 15.70 + 4.61 15.76 +4.02
ROI-C 21 60 11.62+3.56 15.28 +4.14 15.57+5.11 15.80+5.28 15.92 +4.26
NDI$5 %L
R 2 56 35.61+5.98 14.97 +3.81 15.06 = 4.40 15.01 +3.47 15.69 +4.33
ROI-C 41 60 36.23 +3.82 15.53 +4.89 14.90+5.13 15.16 + 4.62 14.91 +4.81

F7 ROL-CH -SRI H T ARG JOA T3 F NDIAE £ 5 2 I & et 4 07 22 70 Hr

JOA, Japan Orthopedic Association Scores, H AR PES ;NDI, Neck Disability Index, FitE T BEFR G5 %0, The same for Table 7,8

Table 7. ANOVA for repeated measurement design of JOA score and NDI score before and after surgery between ROI-C
group and titanium plate group
5 S R YR SS af MS FAE P |5k SS it Ms FIE  PME
JOA 4> NDI #5 %L
Ab RN 2 563.579 1 563.579 16.024 0.016 || AbFHZE 394.528 1 394.528 21.439 0.024
£ 5 [R) 2010.540 4 502.635 13.420 0.000 | {4} E] 1391.356 4  347.839 19.523 0.000
EHER R x MRS ] 1969.456 4 492364 3.563 0.000 || AbFEPHE < U EAFE] 1353.172 4 338.293  8.736  0.000
iRV 42593 1 42.593 2 E] 1R 2 49.235 1 49.235
AR 5.868 4 1.467 HARE 10.732 4 2.683

RS [l — Ak B S E A [ WLEE I 18] 45 JOA IT-23 A0 NDIHE B iy P77 L 5

Table 8. Pairwise comparison of JOA score and NDI score at different observation time in the same treatment group
JOA IS} NDIHE %L JOA P4} NDI#5 %
ZH A T LG ZH AT LG
il PAi Ui PAiL il PAi tfi PAiL
ERAR A ROI-C 4l
(1):(2) 5.667 0.001 21.782 0.001 (1):(2) 5.192 0.001 25.843 0.001
(1):(3) 5.416 0.001 20.714 0.001 (1):(3) 4.913 0.001 25.838 0.001
(1):(4) 6.073 0.001 22.301 0.001 (1):(4) 5.084 0.001 27.233 0.001
(1):(5) 6.763 0.001 20.195 0.001 (1):(5) 6.000 0.001 26.892 0.001
(2):(3) 0.476 0.635 0.116 0.908 (2):(3) 0.733 0.342 0.689 0.493
(2):(4) 0.959 0.340 0.058 0.934 (2):(4) 0.600 0.549 0.426 0.671
(2):(5) 1.116 0.227 0.934 0.352 (2):(5) 0.835 0.406 0.700 0.485
(3):(4) 0.429 0.669 0.067 0.947 (3):(4) 0.243 0.809 0.299 0.765
(3):(5) 0.528 0.599 0.764 0.447 (3):(5) 0.406 0.684 0.011 0.991
(4):(5) 0.942 0.073 0.917 0.361 (4):(5) 0.137 0.891 0.290 0.772

T3 M A 005 AR S 3 % e KL 0 S 0
ROT-C #4677 L g4 %h 13 e s i ok B 1 F AR 46
B T A B T 4 i 28 S T T )
Bt ATl 58 8 0 A T KRG B 5 R
HROL-CHLAJG FoHENT5E th 4 , B 45 20 10 3551 2 41
A T AR B A M A 2 9 52 3 PR 4
N T LY 3 5 A BB 5 1 G 9 R L b

A FT AL I ROT-C 4 8 F AR A T8 AR Y He 4
T, T BT RIS &N BEF AR ROI-C 4
F AR B AR i B A TR AL, AR T
ROI-C i fk 19 F AR 25 B8, [ A kil it 3 3 il 75
A A HE AR T G A W R I S Ak AR A R T
KT RARFFE AR LU B, WAL AR 24 ] O 25 M A=
Ty B 3 O A D) B R T AT RS E AR S
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segment (arrows indicate).

1 LB, 624 I RS Wiy B8 B4 SUHES , >R HI ROI-C A7
U AT A AT 1) 28 D0 e I S R o ORI S SUME B2 A8 2 A A
W la REGTRRAGLT WIS, C,_s ] 45 2508 1 HME 7R SN, A
N2 T RS A I A A2 I (kTR ) b R R AR T, W
ST, Cy M E) 45 S5 25 0 L AT (A A , AR T J23 T B8 I8 408 D 5 6 2 T
(Hisk R ) e ARHTHUME ML X L8 W7, A4 BT 2% 15 o4 A
BERATHEAE (Fi kiR ) 1d RIS 1A BN X & W oR
P T 7 B R, TR T BeAE ] B PRl S (BF kR ) 1e R
J5 6 A H SHEMIAL X 28 7 , A ]2 o2 B R4, 5 AR 75 B 1] Bt i
PR (B BiR)  1f RJG 12 4 H FHEM AL X & 2R, P9 E
o B R, TR BOAE i) B Rl (77 Sk BT )

Figure 1 A 62 -year-old female patient diagnosed as cervical
spondylotic myelopathy underwent ACDF with the ROI-C. Pre- and
post - operative cervical vertebrae imaging findings  Preoperative

sagittal T/WI (Panel la) and T,WI (Panel 1b) showed the posterior

edge of the C,_ 5 intervertebral disc was beyond the vertebra, and the dural sac and spinal cord were compressed at the corresponding
level (arrows indicate). Preoperative lateral X-ray showed bone hyperplasia at the anterior edge of vertebra, and a degenerative change
in the cervical vertebrae (arrow indicates, Panel 1c). Postoperative lateral X-ray of the cervical spine at one month (Panel 1d), 6 months
(Panel le) and 12 months (Panel 1f) good internal fixation position, and osseous fusion of the intervertebral space in the surgical

127, LR ROT-C A RCR A 8 it 2L 4t
il £ 1 A KR P [ 5 148 02 ROT-C ¥ 7] A7 4% & 4 JF
A R 290 HE AE P R F0ME [ B B2 {H ROL-C 4% 5 ]
e KNG X W AR T A e Rl e G BRPR Y T A
AR AR G 2 DI RETEM W, 4L R E & T g
PR R, JOA P4 34  NDI$8 0 /b |, Bl U7 2R
JE 12 A A B4 e 2 D fe S H R AR TG I A RE AL
o] %, JU LA ROI-C 21 8 & S W] W, SR W] TC it 2 A% e il
B PRI A B MR PN [ 22 38 & ROT-C 34 n] fiff 8 3 #h 42 1)
A 0 AR 3 ok I R SR B ], L ROT-C 35U
HAE,

% 58 il 2% B0 B AR 9 [ S 0 R LT R
o 7 W PR HE R S R A I A R A R 2% ~
67% """ ARG 3 N H N 12% ~35% ", KRG k&
T W PRI M 119 58 IH 38 22, Bazaz 25 R BIFSE SR L BB
JE B85 AT RE 5 A AR S5 W AR Y 2 D TR N AR
JE (> 7 mm) KA AR Ji5 70 W TR UE & A= 238 8 T 0 4

(3 ~ 7 mm) 5 3R TH A X 8O0 W B AR A TR B ]
0 ARG S A A W R HE B R R TR )
KoL WEIE K LA A SR A s R 4
R RE B ™, R T LD S A A ik L AR R Y
AT RE P 8 K, AR AR S A WA R A ) MR 23 R i 5 e Ab
R R NN AN N LTS - e & N 2
P g A2 LA R, R BOR 5 A B A A ] B
i Bk, 328 17 51 RS A O R HE N, AR ST ROT-C LS
BRA AR J5 1A A R e R R R 2 R
[33.33%(20/60) X 48.21%(27/56) , P =0.103 | , {H %k
B 20 5875 0 R 58 4 R A I TR 3 R 5 12 A H I
M PRI X % A= 2 85 T ROT-C 20 [ 16.07%(9/56) % 0(0/
60),P=0.009], i 5 ROI-C A 2/ 4 B /b i
() 2, XoF 50 iy S 4 2 2 R A O BN G TE —
FREE b RO T R Jig A 3 P e B A IR IR 1Y PR 32
LR MEFT AL LUK T A AR HE AT BB AT
AR AR 5 A W R RE R A SN R A AR HE R
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T,WI showed the C,_, intervertebral disc prolapsed backward compressing the dural sac and spinal cord (arrow indicates, Panel 2c).
Postoperative lateral X-ray (Panel 2d) and sagittal T,WI (Panel 2e) of the cervical vertebrae at 3 months showed the internal fixation
position was good, and the spinal canal was adequately decompressed (arrows indicate). Postoperative lateral X -ray of the cervical
vertebrae at 12 months showed bony fusion in surgical intervertebral space (arrow indicates, Panel 2f).

B2 PR, 5848 I RI2 Wr ¥ i 0 SUAE A , >R A% SE Rl
i R B PN [T AT SUHE T B A ) S DD BRAE R i R T
RATJG B R EAR AT 22 AR FTSREM A7 X 2k B/, 5
HERATHEAR (FF K B ) 2b RTTEUMELE i X £ 7 , kR
FIPEZE (Fi sk Bin) 2¢ ARETHRAGLT,WIE R , Cy_ HMETH] 1)
J5 B 30 B S R B S A (kTR ) 2d RE 3N H
MED AL X 2R 7, 9 18158 o7 8 R AF HEE R 87> 2 RJE
3 H SRARAL T, WL 7S, P T8 5 {37 B R A A 0T e 70 (i Sk
Brs) 2t RJE 12 4 H SUHEMI {7 X 26 W7, AR 3 B 18] it
PR (5 3k TR )

Figure 2 A 58-year-old female patient diagnosed as cervical
spondylotic myelopathy underwent ACDF with a traditional cage
combined with a titanium plate. Pre- and post-operative cervical
vertebrae imaging findings  Preoperative cervical vertebrae
lateral (Panel 2a) and anterposterior (Panel 2b) X -ray showed
degenerative changes (arrows indicate). Preoperative sagittal
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HEEAR Y HA Y 1 F RS o R [ S 8 A 4T
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Xof £ T B T A U B M 1] Bl 5 R BB EAT I
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