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Application of polyetheretherketone rod semi-rigid pedicle screw internal fixation in lumbar non-fusion surgery

LIU Tao' ,YU Xing® ,GUAN Jian-bin' ,YANG Y ong-dong’,ZHA O He? , YANG Ji-zhou?,QU Yi’, WANG Feng-xian?,ZHA O Ding-
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Dongzhimen Hospital Affiliated to Beijing University of Chinese Medicine ,Beijing 100700, China)

ABSTRACT Objective To investigate the effect of Polyetheretherketone (PEEK) rod semi-rigid pedicle screw fixation sys-
tem in lumbar spine non-fusion surgery. Methods A total of 74 patients with tow-level lumbar degenerative diseases who un-
derwent surgery from March 2017 to December 2019 were divided into PEEK rod group and titanium rod group. In the PEEK
rod group ,there were 34 patients,including 13 males and 21 females,aged from 51 to 79 years old with an average of (62.4+
6.8) years old; There were 1 patient of L,—L; segments,7 patients of L,—L, segments,20 patients of L;—Ls segments and 6 pa-
tients of L,—S, segments. In the titanium rod group , there were 40 patients, including 17 males and 23 females, aged from 52 to

81 years old with an average of (65.2+7.3) years old ; There were 3 patient of L,,—L; segments, 11 patients of [,-L, segments,
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19 patients of L;—Ls segments and 7 patients of L,—S, segments. The general conditions of operation,such as operation time,
(VAS) for low back pain and Os-
westry disability index (ODI) were compared in preoperatively and postoperatively (3 months, 12 months and last follow-up )

intraoperative blood loss, postoperative drainage was recorded. The visual analogue scale

between two groups. The change of range of motion (ROM) was observed by flexion and extension x-ray of lumbar Results All
patients successfully completed the operation. The follow-up time ranged from 22 to 34 months with an average of (26.8+5.6)
months. The operative time (142.2+44.7) min and intraoperative blood loss (166.5£67.4)ml in PEEK group were lower than
those in titanium group [ (160.7+57.3) min, (212.8485.4) ml](P<0.05). There was no significant differences in postoperative
drainage between the two groups (P>0.05). At the final follow-up visit,in PEEK group and titanium group VAS of low back
pain| (0.8+0.4) points vs (1.0£0.5) points ], VAS for leg pain [ (0.7+0.4) points vs (0.8+0.5) points ] and ODI [ (9.8+1.6)%
vs (12.1£1.5)% ] were compared with preoperative [ (5.8+1.1) points vs (6.0+1.1)points], [ (7.2+1.7) points vs (7.0£1.6)
points |, [ (68.5+8.9)% vs (66.3+8.2)% ] were significantly different (P<0.05). There was no significant difference in VAS
scores between the two groups at each postoperative time point (P>0.05). At 3 months after surgery , there was no difference in
ODI between the two groups  (P>0.05). There were significant differences in ODI between PEEK group and titanium rod group
at 12 months [ (15.5+2.1)% vs (18.4+2.4)% ] and at the last follow-up [ (9.8+1.6)% vs (12.1£1.5)% ] (P<0.05). The total
range of motion (ROM) of lumbar decreased in both groups after surgery. At 12 months after surgery and the last follow-up , the
(P<0.05).
The range of motion (ROM) of the fixed segments decreased in both groups after surgery. The ROM of the fixed segments in
PEEK group decreased from (9.5+4.6)° to (4.1+1.9)° at the last follow-up (P<0.05) ,which in the titanium rod group was de-
creased from (9.8+4.3)°to (0.9£0.5)° at the last follow-up (P<0.05). The range of motion (ROM) of upper adjacent segment

PEEK group compared with the titanium rod group, the total range of motion of lumbar was statistically significant

increased in both groups, there was statistical significance in the ROM of upper adjacent segment between the two groups at 12
months after surgery and the last follow-up, (P<0.05). There was no screw loosening and broken rods in both groups during the
follow-up period. Conclusion The PEEK rod semi-rigid pedicle screw internal fixation system used in lumbar non-fusion
surgery can retain part of the mobility of the fixed segment,showing comparable short-term clinical efficacy to titanium rod fu-
sion. PEEK rod semi-rigid pedicle screw internal fixation system is a feasible choice for the treatment of lumbar spine degener-

ative diseases, and its long-term efficacy needs further follow-up observation.
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Tab.1 Comparison of preoperative general data between two groups of patients with degenerative disease of the lumbar spine

@3l it P51/ 51 AE I PRI IETL/ 151 FAR A B/

% (xx5)/% Ml BZMAE M PeASAE  EME D EWB  L-Ls LoL,  LeLs  LeS
PEEK #41 34 13 21 62.4+6.8 16 13 5 1 7 20 6
BB 40 17 23 65.2+7.3 15 18 7 3 11 19 7
o 06 {1 x’=0.139 =1.171 X’=0.690 7=0.831
P 0.710 0.090 0.708 0.406
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Fig.1 Schematic diagram of imaging measurement
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x2 FMAHABEMHBRITHERFBREERGT —RBERLILER (vxs)
Tab2
patients with lumbar degenerative disease between two

Comparison of general postoperation conditions of

groups (x+s)

At/ ARJG51E R/

415 PI% FoARM ] /min . ol
PEEK #4l 34 142.2+44.7 166.5+67.4 200.3+61.9
KB 40 160.7+57.3 212.8+85.4 205.3+71.2
i 2.323 2.604 0.317
PA 0.023 0.013 0.752

SR TG E L (P>0.05), L3 3,

AN LR, WA AR S £ E AT ODI 5 R EjH
B, ESWA SRR L (P<0.05), 4R HhEs, Wi
RETHARRG 34 H ODI i, ZRTL5itFE X
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0.05) , [ 7 17 Bt ROM B AT B i F % (P<0.05) , K
BV, PEEK #2122 77 Bt ROM B 848 F 4k 4
Mo RKBEVIS, 4 LA AE ] ROM % AR Hif 48 in
(P<0.05), ARJ5 12 4~ A KK W BE VI, PEEK B4 I
HE 4% P& ROM , [ 52 15 Bt ROM | _E {7 #iE[7] ROM 5 4k
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Tab.3 Comparison of VAS between two groups of patients with degenerative disease of the lumbar spine before and after

surgery (x+s)
A Ay
] JBE VAS B VAS

4L 1% — N - - — N - -

A Hl RIE3ANA Rig 12400 KRBV AR A RIE3IANA RiF 12400 KRBV
PEEK #:41 34 5.8x1.1 3.8+0.8 1.5+0.5 0.8+0.4" 7.2+1.7 2.8+0.9 0.9+0.5 0.7+0.4%
B 40 6.0+1.1 3.7+0.9 1.7+0.7 1.0£0.5% 7.0+1.6 2.7+0.6 1.1x0.6 0.8+0.5*
X 0.579 0.757 1.638 1.491 0.657 0.609 1.772 1.084
Pt 0.564 0.452 0.106 0.117 0.513 0.544 0.097 0.282

s SR AR, "=28.691, P<0.05 ;%t=25.584 , P<0.05 ;“1=22.265 , P<0.05 ;*¢=23.685 , P<0.05
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x4 MAREREBITHERREEFTAIE ODLITES LLE (v+s)

Tab.3 Comparison of ODI between two groups of patients with degenrative disease of the lumbar spine before and after

surgery (x+s )
7 %
- KT H ¥ AT B
4L 1% .- 8 ‘ .- § N
AH ARE3INA ARE 12407 KikBEVi A HI RIE3AA RIg 12407 KKV
PEEK #:4 34 3.8+1.1 1.5+0.7 1.120.5 1.2+0.4 3.8+0.5 1.7+0.7 1.2+0.6 1.0+.0.6
N2 40 3.9+1.0 1.740.6 1.1+0.7 1.1+0.5 3.6+0.4 2.0+0.8 1.7+0.6 1.3+0.7
i 0.673 0.457 0.538 0.491 0.652 1.314 2.137 2.853
P {f 0.467 0.428 0.206 0.217 0.381 0.106 0.027 0.019
- REEY (i
415 % - . . - - . . "
AR Hi RIE3NA ARE 124 KRBV A H RE3IANA R 124H0 KKV
PEEK #:41 34 4305 1.8+0.7 1.3+0.5 1.2+0.6 3.7+0.6 1.6+0.7 1.0£0.7 0.8+0.6
PNl 40 4.2+0.4 1.9+0.7 1.4+0.6 1.3+0.5 3.8+0.7 1.5+0.8 1.2+0.7 1.120.7
X 0471 0.527 0.783 0.694 0.33 0.781 1.362 2.294
P 0.518 0.339 0.278 0.227 0.471 0.219 0.074 0.035
y A DRV
4151 % - - - - . .
AH ARE3INMH AR 12407 KikBEVS A H RIE3ANA RIg 124070 KKV
PEEK #:41 34 3.5+0.6 1.5+0.7 1.2+0.6 0.9+0.6 3.6x1.1 1.3+0.8 1.120.5 0.8+0.4
Nl 40 3.5+0.5 1.7+0.8 1.1+0.7 1.1+0.6 3.5+0.9 1.4+0.5 1.2+0.4 1.0£0.5
L 0.483 0.615 0.518 0.952 0.479 0.757 1.138 1.691
P 0.329 0.425 0.374 0.125 0.564 0.427 0.156 0.107
. IHEE PR EER T
415 % — - N = — - N :
PN RIE3ANH RIF124H  KRBEVF PN RE3ANHA RF1240H KK
PEEK #eH 34 3.4+0.7 1.1+0.6 0.8+0.4 0.9+0.3 3.9+0.8 1.9+1.2 1.0+0.8 0.9+0.5
ke 40 3.320.8 1.2+0.7 0.8+0.5 0.8+0.3 3.8+0.8 1.7+1.3 1.2+0.9 1.0+0.6
N 0.417 0.604 0.439 0475 0.523 1.305 1.348 1.028
P1H 0.526 0.371 0.573 0.632 0.482 0.154 0.114 0.195
. JiRAT O
4151 % -~ . . S -~ . . "
A RIE3NA R 1R2407 KRBV A Hi RE3ITA AR 1R24AA KKV
PEEK #:41 34 44403 23+1.3 1.8+1.3 1.3+1.1 68.5+8.9 28.7+3.4% 15.5+2.1% 9.8+1.6*
il 40 43+0.3 2.5+1.4 1.7+1.2 1.4+1.2 66.3+8.2 27.6+3.3% 18.422.4% 12.1%1.5%
X 0.694 0.571 0.596 0.754 1.092 1.395 3.472 2.677
P1{i 0.415 0.481 0.455 0.372 0.279 0.167 0.001 0.009

4L ODI 43 % F 4 0+ 7 22 43 Hr , F=935.443 ,P<0.05, 5 AR A kb4, P<0.05

MABRERITHEEREBEEFANERGEEIRILER (v+s)

Tab.5 Comparison of imaging results between two groups of patients with degenerative disease of the lumbar spine before

and after surgery (z+s)

LA
HEE A 58 % 3l S Ié E §5 BE I 2l - A37 i 1) % 20 132
451 11 %% ARG ARG KK R VN I/ N R i ARG ARG Rk
34H 1210 A 0 BV 34MH 1240 H 0 B 34H 1244 b1
PEEK #4134 29.7+11.9 18.1£6.2 22.7+#7.5 252+6.8" 9.5+4.6 3.6£1.6 3.9£2.3 4.1+1.9" 3.9+27 4.7+22 5.0+£29 53+2.7"
FRBEE 40 29.1+14.7 17.926.7 20.1+4.6 21.4+3.5" 9.8+4.3 1.9+09 14205 0.9+0.5" 4.0+3.1 4.6£1.9 59+32 6.7+3.8"
t{H 0.195 3.599 5.228 0428 9.838 21.358  34.326 0.351 0.398 4.188 6.179
PA{a 0.724 0.001 <0.001 0.670 <0.001 <0.001  <0.001 0.727 0.692 <0.001  <0.001

5 R H A, M1=4.572,P<0.05 ;"%1=12.486, P<0.05 ;"1=10.321, P<0.05 ;"1=18.437 ,P<0.05 ;"1=9.227 , P<0.05 ;"4=14.721 , P<0.05 ; & 1K Fifi i}j (26.8+

5.6) 1 H
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B2 B, 5,56 % BEMEMESS BeAs & OFME 858 14T La—Ls J5 BEWUE A 5 A 2a,2b, RETIEMAL X 281 2¢,2d,2e. AHif MRUR Ls-La,
Lo—Ls M 858 ME4 Be7e 28,2 RJG 3 4N JT B MEJE AR A7 X 2k v (TR B ROM 2.8°)  2h, 21 ARJ5 12 A JTJEHE R i 0 X 28 v (TR 5 Bt
ROM 3.9°)  2j,2k,21,2m. & W B i FEAHE X 28 (F- R 95 Bt ROM 4.7°)

Fig.2 A 56 years old male patient with lumbar spinal stenosis and herniated disc,underment L;—Ls posterior decompression and internal fixation

2a,2b. Preoperative anteroposterior and lateral X-rays 2c¢,2e. Preoperative MRI showed disc herniation at Ls 4 and Ly s and spinal stenosis ~ 2f,2g Flex-

ion and extension X-rays after 3 months operation (the fixed segments ROM 2.8°)

2h,2i. Flexion and extension X-rays after 12 months operation (the

fixed segments ROM 3.9°)  2j,2k,21,2m. Lumbar X-rays at the last follow-up (the fixed segments ROM 4.7°)
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