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[Abstract] Objectives: To evaluate the outcome of the preliminary clinical application of bioresorbable ante-
rior cervical plate system in single—level cervical spondylopathy. Methods: This was a retrospective cohort
study. Thirty patients of cervical spondylopathy from June 2013 to September 2013 underwent sigle—level an-
terior cervical discectomy and fusion (ACDF). Fifteen cases (5 with cervical spondylotic radiculopathy and 10
with myelopathy) underwent traditional titanium alloy plate system and the other 15 patients (6 with cervical
spondylotic radiculopathy and 9 with myelopathy) underwent bioresorbable plate system. There was no signifi-
cant difference in age, gender, type of cervical spondylosis or level of disease between two groups (P>0.05).

X-plain films in anteroposterior, lateral and extension—flexion position and MRI were performed before and af-
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ter operation. The cervical lordosis and intervertebral disc height were recorded. The fusion time and rates,
the fracture and shift of the internal fixation, and the imaging artifacts on MRI were evaluated. The duration
of dysphagia was recorded and neurologic function was evaluated by using the visual analogue scale(VAS), the
Japanese Orthopeadic Association (JOA) scoring system and JOA recovery rate. The postoperative follow—up
time was 2, 6 and 12 months(X-ray was performed once a month to manifest the fusion time). Results: 2
cases presented with dysphagia in titanium group and 1 case in bioresorbable group at 1 day after operation,
and all disappeared 2 months after operation. The bioresorbable anterior plate system had small imaging arti-
facts compared with titanium group. The JOA scores at 12 months after operation significantly increased com-
pared with the preoperative results in both groups(15.9+1.4 & 9.0+1.9 points for titanium group and 16.1+1.0
& 9.7£1.9 points for bioresorbable group, P<0.05 respectively), but the JOA recovery rate was similar(P>0.05).
The VAS had also a significant improvement in two groups (from 7.5%1.2 to 0.6+0.7 points and 6.9+0.9 to
0.5+0.5 points). One patient was noted nonfusion at 12 months after operation in titanium group, with fusion
rate of 93.3% and fusion time of 7.8+0.4 months(7-8 months). All the patients in bioresorbable group had a

good fusion at last follow—up, with fuison rate of 100% and fusion time of 7.4+0.5 months(7-8 months). There

was no significant difference in the fusion rate and fusion time between two groups.
difference in cervical lordosis and intervertebral height at last follow—up between two groups.

fracture or shift of internal fixation in all patients. Conclusions: Bioresorbable anterior cervical plate

for anterior decompression and fusion is reliable,
the rate of dysphagia due to degradation implant.
[Key words] Cervical spondylosis;

Imaging artifacts; Dysphagia

Bioresorbable plate;

There was no significant
There was no

system

which decreases the imaging artifacts but does not increase

Titanium alloy;  Anterior cervical decompression;

[Author’s address] Department of Orthopaedic Surgery, Changzheng Hospital, Shanghai, 200003, China

SUUMEHIF I 080 H A B A o8 [ E R © 2 IR
Y7 SRS 1) 28 BRI T R A I I PR Y 2% i
BEER A AT MR R G0 N FASMELORRE T JHEAR J5 1)
B 2 e e | i LA R i k3t 1 AU Ak T R
PRAF B Rl G 2R 02 (B 3 B A 5T R i N, 3
HH 2 I K R WAk 4 5T AR B4 BT 24 B B 37 MR £
ST N TN AR S A I PR A A S R T I
PREEA ({2 EAL B4, 2005 4F, 1135 [E Depuy
Spine 2 A AL 77 ) Tnion S—1™ Az 9y Ym0 i 251
B ET R RS R L E gm0 TR
(FDA)HEHE L7 i B> Bk IF & AE . 2013 4F
ZRSPRWREENMEH, FFA 2013 4FE 6 H~12
I ORFS8 43 BRLTT BESTUAHE g R8T T 5 28 1] Bt s
M Rl J5 SR I R G AT e, B0K 025 IR
FORMAE R .

1 #RE5HE
1.1 — %R

YEFE 2013 4F 6 H ~12 A 7838 Be B BH 17 i Ay
% 1] 25070 ok D e A B R IN B R (ACDF) 3R
I7 B BT BESUME S R E 30 B, Ak RR i . DC3~
C7 BT B i 750 Ao 2 AR 7R 2540 9 5 (2)HE B3k 201 Al

BT s QHERR 7 B B ALAE 4% IR ACDF fir
KR EE RGN A, bR G 44T
M [ 20 15 9, 55 9 B, % 6 )5 4F i 45.7+6.6
% (35~78 %) s M AR BUSHUMENR 5 191, 4 i 750 20 A
i 10 ) F 3.7+£2.4 D H (1~10 ) ;C3/4 1]
Bt 2 ], C4/5 I 4 5] ,C5/6 Al B 8 13, C6/7 [] iR
19, AT W ACET AR [ 2 4 15 i, 5B 10 i), 4 5 il
AEIE 42.146.2 % (30~65 %), #l1 22 AR 7Y S HE RS 6
], 6 6B SUHE R 9 ] 6 & 3.9+3.3 DA (A
H~94~H);C3/4 a1 1 6] ,C4/5 B 5 6], C5/6
E] R 9 ],
1.2 FARITE
1.2.1 AEYRIRT MRS REET R R e A
Py 7R WO F2 B BE AN TR] 43 ok 6 R LS | Kox
FixJE A (21,23,25,27,29,31)x19%2.0mm,, H24T
INA 6 R ARG, B KN (4.5,5.0)x(12,14,
16)mm, A AR A8 5 HER AN BOHE TR] B B R
FH A8 RS I ET AR

A JRRCR AR W SR A O R A AR A )
F R BRI A B B it AR HE T, 8 8 R
AMENR] G 45 o R B 2 Tnion S—1™ 1] IR UK
M B H 5 5 o] R SOAR F) A67 E E J P E Ao A



306 ot [E R 2 R 2015 AEES 25 5 4 1)

Chinese Journal of Spine and Spinal Cord,2015,Vo0l.25,No.4

PRI FTFLRY AL B o AR5 B B R4 1Y ] WAl A
IKIEFH (70°C) AL Tmin, BUH 5 CE 76 BE 2
AL PRI IE (AR S HER T 20k B 58 42
Ut B LA o il 8 2R ] s e ARG 17 328 (T 2 e Al T
FAEIMARIBIE | H B A 1k ) o A T o T R
BIAE AT [ 8 FEHEAR b (X E )RR
VEFEA 1 B3k |l 5 ] S AE AR BRI R AL 22
B Brez5e i a FAE SR K ph ik &1 18 Lot IR ET
A A, B J il 0 5 ) A R TR AIRAT  IRET A
REFT A9k B, — MW 3 “ IR R 7R B ] 75 D 25 S 2
T 22 5 5 W) [ SR | RS T OO A7 AN 7R
[F)AE 7 i AR MRET [ 5E 58 1.
122 BKEEETREES R ARG AR B 567
R 3k A T T WSO T [ A R S S
AMEM] GG, PGl /DB BT RS 65T
M (58 4= 2~ 7], Skyline F5¢) , kS B A < M 52
i 418 305 A (B8] Bt 0 B AN AR o7 05 F 37 A T A
B BOIRET  ZEXT AL B FHT A 1 BURET  IRET B
A S8 U 5 R ET SRl G 200 B
13 ARV

T A B8 AR T MR B U7 I 34 AT S HE T )
i+ X 28 A ) MRI R, ) o 4 JR 5 R
JEEPZI ARG 2 A6 1 H 12 A H B SR
T oty R R il Y B M ] ey R SUME it I R
JH Borden [Gi%  AESUMEMI A7 X £& b B AXHED IR
RIg E%H) CTHEMRIE P& —HEL R A &,
FMERS HEM 5 Skl — 4 20 B 26, 7E A B Z[Al i
T Ab A B S AR R C R, C 4K R R A SME AR
T A 5 A 1) v 0 DU S AR SOHE A X e
Rl T B AT S Gk BT (RIS R i A
FEEWM TN &EEMNG LE2F T & E) 11

C2-C7 was B,

the cervical lordosis C b The average of distances from anterosu-

BT Ay M ) v B (&1 1)

J| T SME 2 75 B R B B L SOHE DN A7 X £k
B B HER SAE R () Z /N R AE R X 2
SIS, S Eh S 6 X 2k A bRl A T Bz 1A)
BE/NT Tmm®, BB S0AE CT J R A B HE
EBRG . 40 BT % A B R B Rl T Y
FR], AR K B DT (R 12 A~ H) IR 4S8l A
BHE AR SR, R EEET ¥
Magnetom Essenza 1.5T 4 B R LR iSRG %
ABE PEATBUME MRI V- 45 (FSE J SE 741 ) , WL %2
RIGE 1 ROEMEG, 165 R0 B AR
Fe 5 i R 5200 S i A 1 2R, R A s
A B T AR I i R T AR O 5 TR B
BE 00 3 W, BOF A
| I (7 S

ARET, REH 1 RERE24MH 6 1H (12
AT T 5 R SO 9 AR A T A 2 D RE SR T H AR
I AR 25 (JOA) PEAr A (S50 17 43 ) iR AT
WAL o JOA P23 2% = (R 5 40 - R ETE4))
[(1T-RETPE5)x100% , AFT ARJEH 1 R ARG
24 H 6 A H 12 A4 H IR AL AP 5 1 55
(VAS) A e 2 43 TR0 S0 5 18 B AR M AR
WA Bazaz 55053 9 J5 5 F5 £8 35 7 A IR M ) A
Y RTC R PR R B UG TTAR R E R B AT
T 7 W R X 7 MR R R I 5 2 1]
1.5 Sitesortrid

i SPSS 13.0 Ge it 844 % B A7 G2 1t 43
Mro G50 N B B hn o 25, W 4 SR AR Y | 3
AR ER N BE A Rl IR AT BOME [R]
FE P R B M ZE b, R ARG JOA IF
43 F VAS H#, 35R FHBEXT ¢ K6 56 5 W0 4 R & ok

UM It S5 M (] e BE B IR SRR B 2R CT MEMRS

1
TG — Lk AU A AR RS S —E 2R B, A (B £ H] dR v Ak
B2 BRSSO €, C 2R B D S9UME AR BRI BEAEL b 980 P s A

- PR b2 200 T 2 BE RS b2 5 T S B 04 25 (8 M 5]

i L
@ Figure 1 The measurement of cervical lordosis and interverte-
-1 bral height a The straight line from posterosuperior of dens to
::-.q.- '_:.: posteroinferior of C7 was named A, the line along posterior of

the maximal vertical distance from A to B was

perior to anteroinferior and posterosuperior to posteroinferior of

the decompression level was called the intervertebral height



o[ A A 2 7 2015 4EAE 25 4855 4 1)

Chinese Journal of Spine and Spinal Cord ,2015,Vo0l.25,No.4 307

) TG 2 R R 5 AR T BEAY L BCR R TR R
P<0.05 HESAGITHE X,

2 H#R

JITAT S5 B AT ST 5 25 () R s A ) A
B T 8 AR AT 2 AR AR 0 1 51 S o 2K 7
KR A8 By T W B 22 7 (P>0.05) o

FEARJE 8 A~ 17 B A7 00 1AM 437 B g fift o7
X &Kt B 1 BIBK & S e p e /e 3 Ry
KB RAFE S ARG 12 A H BV ER A 45T
BT 20 1 IR Rl Rl G 2R 93.3% 5 1] I WCET
[ 5 20 15 ) 8 3R B R AP (05 flG, A Rl &
RG22 5 . BG4 10l
A Ay 7.820.4 A~ H (7~8 A ), AT ISCET AR [
FEH R 7.4+0.5 0 H (7~8 ™~ H ), AL b L4t
S5 S T ZH SR I SO A B R AR Y By
M I 755 B AE AR S5 B 20 KR S5 2 A6 AT 124>
A BEVT I e B 25 55 (P>0.05,% 1,8 2),

RIGH 1 RATHME MR #4 5k& S 5T AR
G [ 50 41 45 4 i AR R AR T A R T 4 R PR
R R MR =R %, miE ™
AU R 2 T 5% (P<0.05,3% 1. 3),

BB A BT AR I 2 R R S B2 Hh IR
W PRI X 2 61, T R AT A T ZE R I B
JER MR ME 16, AR5 2 A H BT 58 4 4%
ARJG 1 AF PN Bl DT 35 TGRS B RDEE R, P
FEE A Je R R A R R

WAHBERES 1 RE5RE24H .6 A
12 4~ H BB JOA $F4r & VAS 343 5 R i
HH S IH 4R R (P<0.05,% 2), KI5 1 K5 AR
LR A » N A I i O O W 5 s s
[(61.3£14.2)% ,22.2%~87.5%]5 Rl WIS 4T #ie [
20 JOA V4l 35 [ (67.1£15.6)% ,30.1%~85.4%]|
Ho 8 T 1 22 5 (P>0.05) . ARJF 12 A H I,
4 JOA I E RN EHEES (86.3% 5
87.2% ,P>0.05) ,

3 Wig

PV TR AT P Ay 68 0 el R R
ROWMRSRILMR, IR HL K
HIEAITAER NP YN NS W 7/ EL Fisbri
1717 58 LR LA Wi v LA 2 4SS a1
FURT AR A AT W e o B A 2Ry, BT

x1 HKESFTNEEHSFTRIETIREEHARER
BEMNELRILE (n=15,x+s)
Table 1 Comparison of postoperative results between
titanium alloy group and bioresorbable plating
system group
B QO TE:!

Titanium group  Bioresorbable group

FJUMEAE PR BE (Physical curvature, mm)

A5 2 8.0£0.5 8.3:0.57
Immediate after operation
A2 A , 7.80.4 8.00.57
2 months after operation
A5 6 1] . 7.7£03 7.8403"
6 months after operation
AR 12 7 , 7.520.2 7.60.37
12 months after operation
METR] 25 & (Intervertebral height, mm)
AR5 B , 37.420.8 38.3£0.97
Immediate after operation
OGN . 36.7:0.8 37.1:0.87
2 months after operation
A5 6 41 . 35.0£0.9 35.7:0.7"
6 months after operation
AR5 12 43 A 34.420.6 34.540.7"
12 months after operation
AJ& T2W/FSE
BB BRI () 263.7+15.2 99.4103%
Area of imaging artifacts
PR B 2 0 3.6£0.6 1.2+0.4%
Scans of imaging artifacts - -
AJ5 TIW/SE
{RBE AT A (mm?) 289.7+14.6 100.2£11.12
Area of imaging artifacts
R 3.6:0.5 1.1:0.4%

Scans of imaging artifacts
D5 kA AUl L EE P>0.05 ;@5 Bk A 44l gk P<0.05
Note : DCompared with titanium group, P>0.05; @Compared with

titanium group, P<0.05
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Figure 2 The clinical application of bioresorbable an-

terior cervical plating system a Preoperative X-ray of lateral cervical spine showed cervical curvature disappeared b
Sagittal MRI of cervical spine showed disc herniation and spinal cord compression at C5/6 ¢, d The screws were insert-
ed after bending was achieved by placing the plate in a hot water bath over 70°C e Lateral X-ray (cervical lordosis of
4mm and intervertebral height of 35.9mm) after anterior C5/6 discectomy and fusion with internal fixation demonstrating
Tantalum—marked points without visible plate and screws f X-ray of the cervical spine (cervical lordosis of 7.8mm and
intervertebral height of 35.0mm) at 12 months postoperatively showed good fusion at the interface of graft and vertebrae
Figure 3 Postoperative T2—weighted (FSE sequence) and T1-weighted(SE sequence) MRI of cervical spine, showed the

obvious imaging artifacts in titanium alloy group(a, ¢) compared with bioresorbable plating system group(b, d)
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(n=15,x+s)

Table 2 JOA and VAS scores between titanium alloy group and bioresorbable plating system group

R AT AREH TR ARE24MH AJE64H AJF 12 4~ H
Preoperation Immedlal‘e ‘2 Vmonth:s* 6 month:s‘ 12 months
postoperation afteroperation afteroperation afteroperation
A 4 ET AR 52 41 (Titanium  group)
JOA 343 (JOA scores) 9.0+1.9 13.9+2.4 14.6+1.17 15.3+1.27 15.9+1.4Y
VAS 43 (VAS scores) 7.5+1.2 2.2+1.07 1.0£1.47 0.9+0.8% 0.6+0.7V
A W £T 4[] 52 28 (Bioresorbable group)
JOA PF43 (JOA scores) 9.7+1.9 14.6+2.77 15.0+1.5% 15.7+1.3% 16.1+1.07
VAS P43 (VAS scores) 6.9+0.9 1.2+0.77 0.9+1.37 0.9+0.7% 0.5+0.57

D5 AT P<0.05
Note: (DCompared with preoperation P<0.05
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