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Comparison of the long—term outcomes of unilateral versus bilateral pedicle screw fixation with trans-
foraminal lumbar interbody fusion in degenerative lumbar diseasess WANG Chong, FANG Minggiao,
XIANG Guangheng, et al/Chinese Journal of Spine and Spinal Cord, 2014, 24(9): 795-801

[Abstract] Objectives: To compare the long—term outcomes of unilateral versus bilateral pedicle screw fixa-
tion(PS) with transforaminal lumbar interbody fusion(TLIF) in degenerative lumbar diseases. Methods: From
March 2005 to October 2009, 80 patients with the degenerative disorders of lumbar spine were treated by u-
nilateral versus bilateral pedicle screw fixation(PS) with TLIF, 38 patients(21 males and 17 females; range,
34-68 years, average age 52.4 years) were randomized to the unilateral PS group and 42 patients(23 males
and 19 females; range, 32-75 years, average age 53.7 years) to the bilateral PS group. Postsurgical pain and
functional results were analyzed by the visual analog scale(VAS) and Oswestry disability index(ODI). Radiolog-
ical examination was obtained for each patient to assess the height of intervertebral space, postoperative inter-
vertebral fusion conditions and general complications. Results: The mean follow—up was 6.8 years, with a
range of 5 to 8 years. The most frequently used methods to assess the clinical function were visual analog
VAS scores and ODI scores, the pooled data did not reveal any significant difference between the two groups
(P>0.05), but statistically significant differences were noted between the preoperative and final follow—up ones
(P<0.05). No statistical difference in disc height was noted between preoperation and final follow—up for each
group(P>0.05), but the postoperative radiologic indexes of all patients were higher than the preoperative ones
(P<0.05). The fusion rate showed no significant difference between two groups (P>0.05). Pooled estimates re-

vealed that the unilateral group was associated with significantly less incidence of the adjacent segment dis
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ease and paraspinal muscle fibrosis(P<0.05). There were no complications such as secondary scoliosis, loss of

disc height, cage slippage, screw loosening and internal fixation failure. Conclusions: Lumbar interbody fusion

with unilateral pedicle screw fixation is as effective as bilateral pedicle screw fixation.
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Table 1 Patient demographic data

LA 2 XU I A2 4

Unilateral Fixation Bilateral Fixation

953 19140 (No. of cases) 38 420
FE (S
Age(y)
PESN (B4

Gender (M/F) 217
KA Wi

Preoperative diagnosis

A &M T A 1] 2 5 L
Extreme lateral lumbar
disc herniation

R A [ 4% 5 A 2
Posterolateral lumbar
disc herniation

A A B 3 75 AN B
Mild spondylolistheis
HEHEZHL Modic B2
Lumbar endplate
Modic changes

52.4+8.2 53.7+7.8V

23/19%

7(18.4%) 14(33.3%)

5(13.2%) 5(11.9%)%

2(5.3%) 1(2.4%)®

I B £
A 1] B g T B
Huge lumbar disc
herniation with
intervertebral disc
height decrease

2(5.3%) 2(4.8%)"

JEE9RG Ay 3= 0 PR R R
Low back pain as the
main clinical
manifestations

2(5.3%) 1(2.4%)®

W 5 YRS A 2
JFEHEE BeAs

Spinal stenosis with

mild spondylolistheis

8(21.1%) 7(16.7%)"

BB ) 4 5 1 0 A

9(23.7%) 10(23.8%)"

Lumbar disc herniation
with Spinal stenosis

I 1] 5% 5 L 00
BB ARG 2 %
Simple discectomy
lumbar disc herniation
recurrence

3(7.9%) 2(4.8%)"

1B 255 Bt (Degenerated segment )
L3/4 8 12¢
14/5 18 200
L5/S1 12 100

T 5 A A1 B, DP>0.05
Note: Compared with unilateral fixation@P>0.05
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Table 2 The comparison of the clinical function between preoperation and final follow—up for two groups
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AR HY AR
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Note: (DCompared with unilateral fixation at the same time, P>0.05; @Compared with preoperation, P<0.05
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Table 3 The cage height of unilateral fixation groups

and bilateral fixation group
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Table 4 The comparison of the height of intervertebral space among preoperation, 3 months postoperation and final

follow—up for two groups

EN] A 34H R BE VT
Preoperation Postoperative 3 months Final follow—up
#] 72 4 o S 4 ] 5 4 i 7 4
Qﬁ—m'lf:lﬂi—ﬂ S [ 73 2 Qﬁ—{)UUEF]EfE XX{WJJ_WRE H Qifm'“__lﬂi H L [ 23 4
(n=38) (n=42) (n=38) (n=42) (n=38) (n=42)
Unilateral . e Unilateral Bilateral Unilateral . o E
S Bilateral fixation S Ol SR Bilateral fixation
fixation fixation fixation fixation
HE ] SO 55 2 (mm ) o . o .
Ventral height of 13.68+2.41 13.72+£2.82% 19.62+3.94 20.02+4.14% 16.64£2.71%  16.44+2.81729
intervertebral space
0 B D75 2 () ,, . o
Dorsal height of 9.73+1.58 9.62+1.39Y 12.87+3.61 12.39+3.47% 11.33£2.249  11.83+2.62029
intervertebral space
] B A0 155 32 (mm) o
Intervertebral space height 10.17+3.65 9.84+3.11% 14.83+4.61 15.01£3.86" 13.31£4.319  13.94+4.07729
operated side
HE ] BT A M 55 B2 (mm) o
Intervertebral space height 9.41+3.27 9.22+3.01" 14.17+3.86 13.85+£3.73% 12.51£3.719  12.86+3.46729

non—operated side

(D5 (7] e ) A BP0 [T 2 LL 5 P>0.05 3 @5 AR HL AR P<0.05 ;5 RS 3 A~ A Lt P<0.05
Note: (DCompared with Unilateral fixation at the same time, P>0.05; @ Compared with preoperation, P<0.05; (3)Compared with

postoperative 3 months, P<0.05.
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Table 5 The comparison of the fusion rate,the Adjacent Segment Disease incidence,the paraspinal muscle fibrosis

incidence and the UCLA

between two groups

55 JILET 4 e s BB I K2 A2 BSR4 % (UCLA)
. il 2y % e % A AR i
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AN [ 2L
Unilateral fisation 38 36(94.7%) 3(7.9%) 12(31.6%) 9 2 1
A2 2 41(97.6%)" 19(45.2%)* 27(64.3%)% 7 142 6

Bilateral fixation

T+ 55 S E 4116 4 (DP>0.05 ,2P<0.05
Note: Compared with unilateral fixation(DP>0.05, @P<0.05

AAIFGE X WAL B R IIBE T, 45 5 R B [
HA W F AR ] B Al i, I RYT R il R
50U A TG 3 25 5L XS Hu SR PIR BF e 4 R
—3,

A A Y Bt 1 245 S Sk s 5 LT 4 b &
2 FAAU) [5] 2 2 35 RN i1 7 20 W e B AIG (P<0.05),
P XU 1 7 2R F A% 48 ¥ 5 TLIF, 55 256 #E 55 AL
AT IZ RS, B0 T S oA 55 LAY o v it
LRI 2SI, S BOHE S UK I A8 P R TP
B, 1 2 A HEME AR I 255 A DR, 348 2ol i B q] ]
E R G 255 9 3~3.5cm #EAT/NI) 1 TLIF #
VB AR HOAS 4 2 R M 5 AR IR T (0 5T, m ad 3
WH AL, BT B AT 5¢ W 5 AR BT Py [
E MHRAE o B TR HESS LA B AR5 K BE

HE 55 WILET 2 Ak 28 A 28 20 0N o Y b R

P BB ARG G KB, KA IRET
N INGTE R R Ol e o N T N I R )
HETA] B 25 B AT 04, A I DA [R] B e 2 5 AR
TR S A, R VR A I it v R R 3 N A
AH LA TR B AEATY & T R (P<0.05) , T HL G 243
HEMI PR B BN BRE LR 25, PFcd S
UL (78 7 20 76 T AR i AN ] 307 A i) it v B 25 S
TG it 5 L (P>0.05) , A S5 Bl 15 HE 8] B2 w2 35
PR, A e B [ S 0] 5 X A A ] st v
AR 25 S R Rk A A ] s
I B w45 DA S 0 SR B A
RIS SR FH BP0 e =5 AR BT [ 5 A R 1T DA 4R R 2
R



800

ot [E 2 R 2014 4E5S 24 55 9 1)

Chinese Journal of Spine and Spinal Cord,2014,Vol.24 ,No.9

Aoki SEXE 125 {51 [FEAfE 5] 455 18 22 1 5 s 1 47
Bl 5 05T, KB 4 ] cage BB A, Horf 3 Bl A7 AF HL
HRYT R B T (B 5 006k [ TG 3 25 R B
FEE R R cage B L 1Y fa I R A il R
I cage .cage fi/I> . HE ] 5 J5 2 A = S A0 25
el A Y 1 e P E D e a5 0 A7) W B
TLIF #5845 | 36 G PR foB) a Am | S 1) il 2 02 38 A8
P R R IR TR R I cage 00
AH AR T BB 78 P 5 o 2 AR Rl 5 AR i i UL Y
JERAE . Liao SFPIBFFEIA R A S5 B 20 14 19 588 i 5
A8 TR MG T T T B Y A A A T AR T B
4365 0 o R IS T A 20 B R AR MR 1 R AR
B Kumar 55 BIF5E2 % B SN P [ 72 5 Fil 5 1A
P AR Y BOR AR i & A2, Toyone FPUBFSY &
W5 A BEDT B HE SRR AR ET [ B A IS B AHEIR
Ti) il A 08 301 B IR A PR 114 i A R 500U [
FEAR o AT A B U5 25 R 7R AH AR 1 BOR A &
Az RN [ AR [ A, HL 25 S B gt
2 5 X (P<0.05) ,3X 5 Toyone &5 PIRAFF 58 45 4 —
B}, HEATA aﬁH‘ffﬁ”ﬁE’Ji"‘kXﬁH@BwEﬁ‘Eﬁr
ISZIE DR A A R SR I Sk A 0 B R 415 Bl
PRSI 1) 2 A et i Y,
AL 7 R A A TR 3 N TE 5 A G T Y
TLIF FARFL, A H T (1) B R e B A H]
FEIE A4 5 (2) BUME AR B3 . (2)75 2 DT B
PLERA 5 (3)AET- A A S 2540 AR 58 % 5 (4) /NG
TR ERE Wik A B,
JIT LA TE s SR TR N R BT S
HE S AR AT [ 2 & —Fh 2 G R 7 . (BIRT
BRI AR R T B 15 1 B ATL ) R 6
HE— U — 258
4 SEk
1. Humphreys SC, Hodges SD, Patwardhan AG, et al. Compari-
son of posterior and transforaminal approaches to lumbar in-
terbody fusion[J]. Spine, 2001, 26(5): 567-571

2. Lauber S, Schulte TL, Liljenqvist U, et al. Clinical and radi-
ologic 2—4-year results of transforaminal lumbar interbody fu-
sion in degenerative and isthmic spondylolisthesis grades 1
and 2[J]. Spine, 2006, 31(15): 1693-1698.

3. Lowe TG, Tahernia AD, O'Brien MF, et al. Unilateral trans-

foraminal posterior lumbar interbody fusion(TLIF): indications,
technique, and 2-year results[J]. Spinal Disord Tech, 2002,

15(1): 31-38.
4. Potter BK, Freedman BA, Verwiebe EG, et al. Transforaminal

10.

12.

13.

14.

15.

16.

17.

18.

. Shah RR, Mohammed S, Saifuddin A, et al.

lumbar interbody fusion: clinical and radiographic results and
complications in 100 consecutive patients [J].

Tech, 2005, 18(4): 337-346.

Spinal Disord

. Quante M, Kesten H, Richter A, et al. [Transforaminal lumbar

interbody fusion for the treatment of degenerative spondylolis-

thesis][J]. Der Orthopade, 2012, 41(2): 153-162.

. Feng 77, Cao YW, Jiang C, et al. Short—term outcome of bi-

lateral decompression via a unilateral paramedian approach for
transforaminal lumbar interbody fusion with unilateral pedicle

screw fixation[J]. Orthopedics, 2011, 34(5): 364.

. Xue H, Tu Y, Cai M. Comparison of unilateral versus bilater-

al instrumented transforaminal lumbar interbody fusion in de-

generative lumbar diseases[J]. Spine J, 2012, 12(3): 209-215.

. Deutsch H, Musacchio Jr MJ. Minimally invasive transforami-

nal lumbar interbody fusion with unilateral pedicle screw fixa-

tion[J]. Neurosurgical focus, 2006, 20(3): 1-5.

. Tuttle J, Shakir A, Choudhri HF. Paramedian approach for

transforaminal lumbar interbody fusion with unilateral pedicle
screw fixation:
cases[J]. Neurosurgical Focus, 2006, 20(3): 1-5.
Suk SII, Lee CK, Kim WJ, et al.

technical note and preliminary report on 47

Adding posterior lumbar
interbody fusion to pedicle screw fixation and posterolateral
fusion after decompression in spondylolytic spondylolisthesis
[J]. Spine, 1997, 22(2): 210-219.

Comparison of
plain radiographs with CT scan to evaluate interbody fusion
following the use of titanium interbody cages and transpedic-
ular instrumentation[]J]. Eur Spine J, 2003, 12(4): 378-385.
Fan SW, Hu ZJ, Zhao FD, et al. Multifidus muscle changes
and clinical effects of one-level posterior lumbar interbody
fusion: ~ minimally invasive procedure versus conventional
open approach[]J]. Eur Spine J, 2010, 19(2): 316-324.
Pfirrmann CWA, Metzdorf A, Zanetti M, et al. Magnetic res-
onance classification of lumbar intervertebral disc degenera-

tion[J]. Spine, 2001, 26(17): 1873-1878.

i, G AT, B, AL MR AR A R U T E A R
Ji 3 Y s e LR e P ZR AR AT (). R A A R A4 RE, 2013,

23(10): 865-871.
Park P, Garton HJ, Gala VC, et al. Adjacent segment dis-
ease after lumbar or lumbosacral fusion: review of the litera-
ture[J]. Spine, 2004, 29(17): 1938-1944.

Ghiselli G, Wang JC, Hsu WK, et al. L5 - SI segment sur-
vivorship and clinical outcome analysis after 1[4 - LS5 isolated
fusion[J]. Spine, 2003, 28(12): 1275-1280.
Slucky AV, Brodke DS, Bachus KN, et al.

posterior fixation method following

Less invasive
transforaminal ~ lumbar
interbody fusion: a biomechanical analysis[J]. Spine J, 2006,
6(1): 78-85.

Harris BM, Hilibrand AS, Savas PE, et al. Transforaminal
lumbar interbody fusion: the effect of various instrumentation

techniques on the flexibility of the lumbar spine [J]. Spine,



of A HE A 2% 2014 AR5 24 B5E 9 1 Chinese Journal of Spine and Spinal Cord ,2014,Vol.24 ,No.9 801

2004, 29(4): E65-E70. Spine, 1999, 24(10): 1023-1028.

19. Sethi A, Muzumdar AM, Ingalhalikar A, et al. Biomechanical 27. Aoki Y, Yamagata M, Nakajima F, et al. Examining risk
analysis of a novel posterior construct in a transforaminal factors for posterior migration of fusion cages following
lumbar interbody fusion model an in vitro study[J]. Spine J, transforaminal lumbar interbody fusion: a possible limitation
2011, 11(9): 863-869. of unilateral pedicle screw fixation: clinical article [J]. J

20. Nagata H, Schendel MJ, Transfeldt EE, et al. The effects of Neurosurgery Spine, 2010, 13(3): 381-387.
immobilization of long segments of the spine on the adjacent 28. Liao JC, Chen WJ, Chen LH, et al. Outcome of the L5-SI
and distal facet force and lumbosacral motion [J].  Spine, segment after posterior instrumented spinal surgery in
1993, 18(16): 2471-2479. degenerative lumbar diseases [J]. Chang Gung Med J, 2009,

21. Ha KY, Schendel MJ, Lewis JL, et al. Effect of immobiliza- 32(1): 81-88.
tion and configuration on lumbar adjacent —segment biome- 29. Kumar MN, Baklanov A, Chopin D. Correlation between
chanics[J]. Spinal Disord Tech, 1993, 6(2): 99-105. sagittal plane changes and adjacent segment degeneration

22. McAfee PC, Farey I, Sutterlin CE, et al. 1989 Volvo Award following lumbar spine fusion [J]. Eur Spine J, 2001, 10(4):
in basic science: Device-related osteoporosis with spinal in- 314-319.
strumentation[J]. Spine, 1989, 14(9): 919-926. 30. Toyone T, Ozawa T, Shiboi R, et al. Adjacent segment de-

23. Chen HH, Cheung HH, Wang WK, et al. Biomechanical generation occured 3-times more S—years after bilateral in-
analysis of unilateral fixation with interbody cages[]]. Spine, strumented Plif than unilateral instrumented Plif [C]. Spine
2005, 30(4): E92-E96. Journal Meeting Abstracts, LWW, 2010: 27. Orthopaedics,

24. Goel VK, Lim TH, Gwon J, et al. Effects of rigidity of an 2014, 38: 111-116.
internal fixation device: a comprehensive biomechanical in- 31. Park JY, Chin DK, Cho YE. Accelerated L5 -S1 segment
vestigation[J]. Spine, 1991, 16(3): S155-S161. degeneration after spinal fusion on and above L4-5: mini-

25. Hu XQ, Wu XL, Xu C, et al. A systematic review and mum 4-year Follow—up results [J]. J Korean Neurosurg Soc,
meta —analysis of unilateral versus bilateral pedicle screw 2009, 45(2): 81-84.
fixation in transforaminal lumbar interbody fusion [J]. PLoS (Y A A .2014-07-08 & [l A #.2014-08-21)
One, 2014, 9(1): e87501. (EXLHBF ¥ RITIH)

26. Gejo R, Matsui H, Kawaguchi Y, et al. Serial changes in (A hi  %ad)

trunk muscle performance after posterior lumbar surgery [J].

SHR
o 0 [R] 5 R B 2+ N BB B A AL B = ~) P

AT —F S Fe SR EMA ST HER,AFRFHES T ARERA KL PR T
2014 F 12 A5~ BELERDFABRAGFRKFWES T ARERAEMRE F I 5 I
B A F LA EMAF RMEARE R AR R F R~ F B & AR AR A 3D B AR F o7 BATH
SEfE3 AR A Leg BB BRI, FIEAS . (1) AN B R ZRF MR
ARG AR A A A B (MED ZAE R SUAL ) R 8] 4 K38 38 T s B A 1] Bk &3 R 2 B A 3 AR BR 4T
MEZFHRF, ()3 A # 8 M3 47K £ 540 347 881 I A8 Bk AR R 48 (MED A 1 3L4% ) |
2 F AR ) 8RR R RR A 2 R AME G ARRAT 11-‘]»&#‘7’%4’?«% 7

F 3] YRR L AL B 2014 - 11 A 15 B, A THRIEF IR, F I ILRRE 60 A, F Hmig

B BRAEFEIFDNF R 30 A5 T 3% A 800 SU/A, fEE] & ARERZ VI 1000 T/A

BEAFZR . EETHRAREKRPHEI01 TRFRFRES TARERTAMIT L5 & FA2 5% i
% :200072; W& A AE A 021 -66307330, BT (13764131302), & 5% & (13917032701), * 1% ik
(15221781653 ) ; E—mail ; hss7418@aliyun.com,,

FH I F R RSB S T ARKERA AN A A F o K 55 www.tongjispine.com





