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Abstract Objective: To compare the clinical efficacy of polyetheretherketone (PEEK) rod semi-rigid fixation system and
titanium rod rigid fixation system in lumbar fusion. Methods: A retrospective analysis was performed on 54 patients who
underwent posterior lumbar interbody fusion (PLIF) for the treatment of lumbar degeneration from June 2015 to June
2018 in our department. According to the internal fixation materials, the patients were divided into two groups: 27 pa-
tients in the PEEK rod group and 27 patients in the titanium rod group. There were 18 males and 36 females. The average
age was 52~72 years old (54. 64, 3). All patients were received positive and lateral lumbar X-ray, lumbar hyperexten-
sion and hyperflexion X-ray, plain CT scan, and lumbar MRI before surgery. Oswestry dysfunction index (ODI) and Jap-
anese Orthopedic Association (JOA) scores at 3, 6 and 12 months before and after surgery were compared between the
two groups to evaluate the clinical efficacy. The bone graft fusion was evaluated by Brantigan intervertebral fusion criteria
at 3, 6 and 12 months postoperatively. Results: All the 54 patients were followed up after surgery from 12 to 24 months,
an average of (16.4=+4.2) months. None of the patient had complications such as surgical incision infection, cerebrospi-
nal fluid leakage. loosing or breaking internal fixation. and others complications. Oswestry dysfunction index of the two
groups decreased at 3, 6 and 12 months after surgery, and the difference between the two groups was not statistically sig-
nificant (P>>0. 05). Postoperative JOA scores of patients in the two groups showed an increasing trend at 3, 6 and 12

months after surgery, and the difference between the two
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er than that of titanium stick group, and the difference between the two groups was statistically significant (P<Z0.05). 6

months after surgery, the fusion rate of the two groups was 100% , and there was no significant difference between the

two groups (P=>0.05). Conclusion: PEEK semi-rigid fixation system and titanium rod internal fixation system can achieve

equal clinical efficacy in lumbar fusion. But the PEEK rods semi-rigid fixation system early fusion curative effect is better.

Keywords:

Bifi 5 N A 1 o) A 2R A 9 5 3 T K
AR SRR S v A A R Ay A ) A 5%
HPRE T HE A8 P A i A5 T A AR A8 P i I IRAG T
H Al SR T B AE R RS EE R O B U
TG T A AT R o A o A AR AR M s BB B AT I
MEGE D8R A8 Rl N ] TR I RS PR IR D ] 5 2
B E M OB E AR R RS R TEIR IR TAE,
P[] T 2R S8 1Y 1B 5 Wl R YT 8. 1% e Bk i M
P [ 2 2R G0 A0 5 G 1 i [ 8 3 T R A Rl RO
RN T WEET 48 3 Y7 BB AR A5 I RE 1 &k AR R
Dynesys,Flex PLUS 45 3} &5 W [8 2 % 4t fig 0% {1k 2
HEAS SE P (7] PP B JEHE 0 30 B o (H R T IR ET A 50
SR MR T AR IR RE R & AR Rk R (Poly
Ether Ether Ketone, PEEK) #% 2 NI £ [E & & &t 178 1%
TR A P A (] Bt A1 R 58 A 2 30 A A T 9 2D T
TIPS L DT 3RE o T A% e R P [ 51RO R EN
ASCRFEFER 2015 4F 6 H 2 2018 4F 6 7 IR 5 i Ak
[B] 48 B @ & K (Posterior Intervertebral Bone Graft
Fusion, PLIF) J& ¥7 IEAE IR A5 P 95 95 £ 35 54 46195 151 32F
A7 TETJBR I XoF b 43 AT O X6 9 20 B8 5 i DR 9T RRGEE AT 4 B
A B F .

1 HRMIKE5HE
1.1 WX 4

2015 4F 6 A % 2018 4F 6 A .54 i JE Aff 18 25 1
P2 g A8 (I HE B) % 2 A 34 1) o B A 457 Bk 78 i 16
o], JHEE A ) 4 5 H0RE 5 O ME A IR AR E 4 1)) AT S5 B HE
[6] 48 B ff & AR (Posterior Intervertebral Bone Graft
Fusion, PLIF)J& 7 .
L2 A BAEERARE
12,1 ZIARRUE DD FF G M ME ) 5 58 Y E Ko A 4
WA FE L WibR i s 2) HAT FRIE MR, T B F AR5 R
SiE 5 3) WE BB AE AR 28 1 S A6 PRSP IR YT 3 DA UL IR E
TR 4 B i ] — AR 58 TR 5 5) fir 835 4 i )
HItHBEZS5AR.
1.2.2 HEBRbrdE 1 & IF BB I 8 Busn b iR
AR R 2 IR A5 Bl R R AR N E G S BE T TR
53D FARFE 3 A WEBLL B R G [ e .
1.3 JrdHTik

54 9] 8 A 4 MR R R BEAL > P A . R R

polyetheretherketone rod;titanium rod;lumbar interbody fusion

[ 5 A4 By Wi 41 . PEEK B4 27 ], Bk dl 27 ],
1.4 i

1.4.1 PEEK #4 rAEEHEHFE—EEZRFAR.
FiE A £ 3 R A RR RO ML L 47 J5 TE R i) 1 AR R )
TERERR R TR TR R, SR A AR B 56 4y 5%, C R ML S
P2 AV i A A 3 A S AR BT o AR B LA B X A Y
BEAT HE 5] 40 B3 1 ME A D8R o 20 AR AU 7 - )
R A+ HESS ORI B . T A PR A G S K 4
RS T AT, SREEEEAE KE PEEK #58
BRI A N G SR AR . R A5 1 RS Lk LR
Sl . B )=eEA 0 H LE D,

1 PEEK B3R

1.4.2 Bk#dH  F AR IR PEEK #: 4, £k % 4 [F]
FE 22 B W b Bk 46 1 L O A1 AR IR N TR Bl s &
B
1.5 RHj LA 4b B

ARHF 30 min BV BT A R — 0 TR I )
i 3 haaBi 1. RJG 24~48 h, #4551 51 ¥ & 15 6
WSS . REWH LG TH5 B K E IR
LAIRIT . RIFH 2 RIE B EHAT H IR m il 0
o ARJE 1R BB T TR .
1.6 WESE IR

i WAL R RHT ARG 3.6.12 N H Oswe-
stry I fE [ 5 45 $0 ( Oswestry Disfunction Index,
ODD #1 H 7 & Bl %% £ (Japanese Orthopedic Associa-
tion, JOA)FE I WM I IR J7 2%, ARJR 3.6.12 4 H il
id Brantigan Al ] fl -G 45 4EDF 0B LA 15 O
1.7 itk

K JH SPSS18. 0 43 #r #1447 G 124 40 M 1T 8K
VORI B R ] o Ko, P<0. 05 2 53 4 56 1 2% 18
ML, P<<0.01 ZRA BELI#E L,
2 H#R
2.1 —wR

BEH G 18 i, 2 36 i 4E I 52~72 %, P8y



38 Chinese ] Trad Med Traum &. Orthop. Apr. 2020, Vol. 28, No. 4

(54.6+4. )%, LA 220, ~S, A 8W.Li A 2.2 RIGKEY

12 WU’LM\% +L; ~S ﬁ 8 {ﬁU’L%/l +L4~5ﬁ 4 ﬁUo ;EZ‘ 54 Wﬂl‘%%*}a%lﬁe%lﬁﬁﬂ‘lﬁj 12~24 /I\H ,¥ﬁj

e PN [ 52 ARy 5 4H : PEEK #4127 4], Bk 41 27 (16. 44, 24 H . FrA BE BRI DG ik a

. B A A RS AT R AL X 2 | A WU N[5 A 3l B T 445 0 e . L R 1) UL BT 2

i XA (CT 41 HEHE MRI a4 . KA 3,
&>

: ( ‘ | ‘z '“ N 4 y ‘i:; =
! B . 4 ol oD
(a~d) EBEHEEMINLE . S BALE ; (e)~d) BEEMRI, L,,, L~SHERSREE; (@~h) REeMAREE
MEREEMAL A RN BB BIF, MR SHas RIF

B2 2&.%.60%

o - \ f

(@) EAEEMALE . AHD R ; (D IEHEMRI, L MERASH; (h) AJS61H HE
FEREE AR B B, HERE MR B

B3 #%.%.65%
2.3 gl ODI i 12 AP ODL B8N B 3, W4 i) 22 57 L 48

AREIHAEE ODI ZRIEGEIT¥%E L. KRG 3,6, ek L (P>>0.05), lL#E 1,




I o B iR 2R AR 2020 AF 4 T 4 28 4 4 )

39

®1 PEEKBEALEH®BEARTREARRE Oswestry NEEERIEH (T, )

2151 AT AJE 34 A A 6 41 A 12 41
PEEK #41 56.4+11.8 15.3+£4.1 14.4£2.8 11.4£3.2
kg4 54.5410.9 16.2+3.9 14.7£3.2 12.3+2.8

t 0.04 0.05 0. 04

P 0.75 0. 86 0.57

2.4 W EE JOA I
ARUTHHEE JOA ZREFEITHE L. RF 3.

6,12 NHMHEBEE JOA TE 8 I, Pi4ImE
ER LG E X (P>0.05), L% 2,

®2 PEEKBASHKRBARTMEARRE JOAES T+

417 A Hf A 34 A A5 6 4~ H RIg 12 4 A
PEEK #: 41 7.442.8 22.543.7 25.8+2.6 27.244.1
Rt 8.3+3.1 23.442.9 24.943.9 26.843.8

t 1.02 0. 67 0.79

P 0.78 0.57 0.68

2.5 MERLS R
KRG 3 4~ H PEEK Bedlah &% & ek, 4l
fZ B A E X (P<0.05); RJF 6 MHMAHE
HRVG R 100%, B4 IAl £ 7 LG 2# B L (P>
0.05), L3 3,
#*3 PEEKBAEHKEZEHAREINTAR
6MNAEBRERIMO]

241 5 1% Rig 3 ™A A5 6 1A
PEEK ¥4 27 22(82%) 27(100%)
R 27 17(63%) 27(100%)
x 0.01 0.43
P 0.01 0.51
R

FEEHE [1) 255 28 HARE A A RRURE | 2 ME /5 e 78 i 45
IR AR MR B A SRR E LR 2 — A Al A R
JE VAT MEAE IR AR PP A A bRl i ) e
AN E TS REREE T UL E S, BB KA RS .
FEXTHE PR AT [ 52 05 5 P9 81 52 B4 RE 04 1 BB B2 5% Wi
A 5 AR T 85, B AR BR B 4 S AL G0 I A P I
TE M ORHE 4 B Fb 45 7 0 A ) kA R H e
NIl BE 76 T BE 237 R AR AL 1 Bk A (ASD) (Wi ET L Wi i 2
IERAES

AR SR HE W PN T B RE L I R S ke i
2B TR I YT R AR R Y E 2
FALEE LLE A B A % 8 R S8 (Dynesys) % AR 3h
A5 PN R L 2R Tk kT A g R 1 2 W N [ .
B A5 B RGE A FI TN )45 T 0 HME 5 AR IR T
P Bl M T R A O R E R AE R AR R . PEEK
B 2AE W D9 I R G R TN ) B AL S R A A T LA
B ATC e R BT AL 1T 02 ) 5 PR O R S0 A A SR R I R
ETAA BB

PEEK J&—FF 575 15 P L 28 W0 A0 25 1 L2 b Ak
PIAPE AREEER R A PR & (3. 2 GPa) Bl i
o R K> S T = £ DI RRNE o 7 DA ke 2 0 S U
PEEK = NIl 1 [# 22 2 40 0 A7 I T34 B T o A 5 4%

S WD SR T 30T . g . DT AR A AR AR
ETHBLFy o G A Po] 501 o 76 B O T A B R
P R B PEEK BEAE 5 AR ET T ki /b 1 g 38 4
AT B ARG P [ 7 A 2 11 AR

PEEK 75— & # B b OR B8 1 [ 5 35 B I 3

BE L TEAE LA [ € I AT LUIRS Dynesys 3l 25 4 [l E &

GEARALAY T sl BT Jahng 50 Az 4 T 20 3 4 2R

UESE PEEK #5 [ %€ J& (9 I AE 5 B A 3% 2 B2 il AR i

M 8. 1B ZE ARG 2.0°, /L4 PEEK # 5 Dynesys

SR AR B AN () L (H ] T AR Rl [ S XA B) 3 B0 B Y

S AL o 3 T S T A TR M A

B A A DX ] A5 £ A 4 X A 8] 376 3l 2 4 A B 35 5 -
AR FELE I 5 LI G5 ARAF 2 ARBESE

PEEK # 2 W ¥ P4 [ 72 & Gt H 316 7 B ME B 28 1 2 0

WS T AR GF 0 I R AR . A EE T BR R N T E &R

4 PPEK B2 W1 [ 52 & G0 7 0 Rl & )7 s >

IR AR WAFTE WG Z A L Z 4 . A 21 5 1) vh TR B U5

TR 67 3 A X 408 30 7 B A (1] 28 38 742 19 52 i ik 47 X L A

55 DT JC ¥ 36 i X QB 3T 5 BeHET) B 52 . B 22,

PEEK #ERI N 85 R4 B A IF L IE D Rl & 25

SR AR 2 IR T A 1R A PR Y — O Y A

5% ik

(1] sk 5, R E L %%, Quadrant il i F MIS-TLIF 5
TR PLIF 36 7 IEARE 1R A2 1 5 0 19 Le e LT . b [ 7 0B 4
B4 ,2018,26(19):1770-1774.

(2] ®UKHE, Bl S e, 45, B 0B i BT B R 7 A IR
A PRI TR G R R LT D, h e 2 AR B RS R E T 2
#,2019.5(3):123-129.

[3] CHAMOLI U,DIWAN A D, TSAFNAT N. Pedicle screw-
based posterior dynamic stabilizers for degenerative spine;: in
vitro biomechanical testing and clinical outcomes[ J ]. ] Biomed
Mater Res Part A,2014,102(9) :3324-3340.

[4] PAYER M. NICOLAS S, OEZKAN N, et al. Dynamic
transpedicular stabilisation and decompression in single-
level degenerative anterolisthesis and stenosis[J]. Acta
Neurochir,2014,156(2) :221-227.

[5] GALBUSERA F,BELLINI C M, ANASETTI F, et al.



40

Rigid and flexible spinal stabilization devices: a biome-
chanical comparison[]J]. Med Eng Phys,2011,33(4) :490-
496.

[6] LIC,LIUL,SHI]J Y,et al. Clinical and biomechanical re-
searchers of polyetheretherketone (PEEK) rods for semi-
rigid lumbar fusion: a systematic review[ J]. Neur Rev,
2018,41:375-389.

[7] VIEWEG U,SOLA S. Posterior lumbar interbody fusion
with an interbody fusion spacer or cagel J]. Manual of
Spine Surgery,2012,4.377-384.

[8] HILIBRAND A S, ROBBINS M. Adjacent segment de-
generation and adjacent segment disease:the consequences
of spinal fusion? [J]. Spine,2004,4(6) :190-194.

[9] PARK P,GARTON H J,GALA V C,et al. Adjacent seg-
ment disease after lumbar or lumbosacral fusion:review of
the literature[ J ]. Spine ( Phila Pa 1976), 2004, 29 (17):
1938-1944.

[10] MAVROGENIS A F, VOTTIS C., TRIANTAFYLLO-
POULOS G,et al. PEEK rod systems for the spine[ ] ].
Eur J Orthop Surg Traumatol,2014,24.S111-S116.

[11] HUANG W,CHANG Z,SONG R,et al. Non-fusion pro-
cedure using PEEK rod systems for lumbar degenerative
diseases: clinical experience with a 2-year follow-up[J].
BMC Musculoskelet Disord,2016,17:53.

[12] FU L,FRANCE A.XIE Y,et al. Functional and radiolog-
ical outcomes of semi-rigid dynamic lumbar stabilization
adjacent to single-level fusion after 2 years[J]. Arch Or-
thop Trauma Surg,2014,134.:605-610.

[13] LEQUIN M B, VERBAAN D, BOUMA G ]. Posterior
lumbar interbody fusion with stand-alone trabecular met-

al cages for repeatedly recurrent lumbar disc herniation

(E#% 35 W)

[2] WHITE A A 3rd,PANJABI M M. Up-date on the evalua-
tion of instabili-ty of the lower cervical spine[ J]. Instruc-
tional Course Lectures,1987,36:513-520.

(3] TREEHE. EPCHT TR MR 55, 75 /0 4F U A0 A8 S0AE 2% Ao 4 o
ARG IR AR G M L ] b B B, 2018, 31(10) ¢
916-921.

(4] X% Kok s AE, 45 BLar. N [a) 45 I [ B 29 HE 5 I IR 01 58
LI, B R R 2%, 2008, 24(10) :53-54.

(5] E W, gkt R, 55 4F S i BF o7 e [T ], v B & 5,
2014,27(9) :792-795.

(6] Jwed . kb RN, HUMESR TR 5 HESLIE 3 Dk AL i R 2 AH 5C
BIATFE HE R [T, SN S 2% ks . 2014, 35(3) : 213-216.

[7] ZEH.JHERRIEN X LIRS HGRENL ] BT
R BN ,2018,2(3) :40-41.

(8] SRELHE. 5 -4 1B AR M S0HE 2 BROAE 1932 18 = R IR [ ]
2RI BE 447 ,2007(9) : 1114-1115.

(9] w3k T5 . 2B 1 55, T 4R IR 58 AR 25 S00ARE 05 119 4 9 45 At
KIS ]. BRI P52 ,2013,40(7) : 1362-1363.

L10] AyR§ A, £ ¥R, SUME T I AT 08 % B & i AL 21 IF 58 3k e
(7. SR 44 35,2014, 35(1) : 62-64.

Chinese ] Trad Med Traum &. Orthop. Apr. 2020, Vol. 28, No. 4

and back pain[J]. ] Neurosurg Spine,2014,20:617-622.

[14] COLANGELI S, BARBANTI BRODANO G, GASBAR-
RINI A. et al. Polyetheretherketone (PEEK) rods: short-
term results in lumbar spine degenerative disease[ J]. ]
Neurosurg Sci,2015,59(2) :91-96.

[15] JAHNG T A,KIM Y E. Comparison of the biomechanical
effect of pedicle-based dynamic stabilization: a study u-
sing finite element analysis[J]. Spine J,2013,13(1):85-
94.

[16] ORMOND D R,ALBERT L J R.DAS K. Polyetherether-
ketone(PEEK)rods in lumbar spine degenerative disease:
a case series[ J]. Spinal Disord Tech,2016,29(7):371-
375.

[17] CHOUDHRI T F, MUMMANENI P V,DHALL S S, et
al. Guideline update for the performance of fusion proce-
dures for degenerative disease of the lumbar spine. Part
4 . radiographic assessment of fusion status[]]. ] Neuro-
surg Spine,2014,21(1):23-30.

[18] QI L.LIM,ZHANG S,et al. Comparative effectiveness of
PEEK rods versus titanium alloy rods in lumbar fusion:a
preliminary report[ J]. Acta Neurochir, 2013, 155 (7)
1187-1193.

[19] JACOBS E, ROTH A, ARTS ], et al. Reduction of in-
tradiscal pressure by the use of polycarbonate-urethane
rods as compared to titanium rods in posterior thoraco-
lumbar spinal fixation[]J]. ] Mater Sci: Mater Med, 2017,
28:148.

(20 BEHfE, F 750, B ik, S SR Tk fok ) 428 A 5 AR AT o8 [
FRYGAE T HEAE R AT MR i I LD ], b A B ek
2016,36(12):761-769.

Ok A5 8 #1:2019-09-01)

(11] J7 G, AR A7 o a5 7 3k Mo M. db st db st R R R
2 At 52000 165-186.

[12] KIM D H,LEE Y S. Alberation of sexual function, after
classic intrafasetal supracervical hysterectomy and total
hysterectomy[ J ]. Am Assoe Gynecol Laporox, 2003, 10
(1) :60-66.

(13] fh3%, E (AT ¥, 55, S0HE 2 58 W 1 T8 20 38 09 8505
S5EEPRLI] o BB BE ik, 2008, 23 (7)1 625-
628.

(147 s 3, B 34 . S50 J Rl L PR R 490 s 728 5 A 119 % 3R
(I B 5 S 1 i 2 . 2005, 20(2) - 140-142.

(157 B, ¥ . A2 B A0 S5 ME o 9 v o7 gk e L) 1. b [ 5 OF b
B4 75,2009,17(11) :843-845.

(167 ffade 35 i, 5 & 70 , 5. 7 /45 S0 G PR ARRAE (X 2
RAgirREW L] hEP EE R &, 2014, 22
(12):10-12.

(177 BRI, 3857, 5. B0 i i A A0 o A ] 2900 R 2 1
SRk BT b R B iR A A 2019, 27(3) : 69-72.

Ok A 8 #1:2019-12-14)



