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[ Abstract] Objective To compare the radiographic and clinical results of transforminal lumbar
interbody fusion ( TLIF) and posterolateral lumbar fusion (PLF) in the treatment of low-grade lumbar
spondylolisthesis. Methods We retrospectively reviewed a consecutive cohort of 167 patients with lumbar
spondylolisthesis ( Meyerding grade I — Il ) who received either TLIF or PLF between January 2007 and
January 2012 and had a minimum follow-up of 2 years. There were 72 cases with degenerative
spondylolisthesis and 95 with isthmic spondylolisthesis, and 103 cases at L,/L; and 64 at L;/S,,
respectively. Among them, 75 patients underwent PLF, including 19 males and 56 females, with the average
age of 56. 1 years, 92 patients underwent TLIF, including 27 males and 65 females, with the average age of
55.7 years. Disc height, slip angle and slip ratio were measured to evaluate the radiographic outcomes.
Oswestry disability index (ODI) , Numerical rating scale (NRS) and the MOS item short from health survey
(SF-36) were collected to evaluate the clinical results. The radiographic measurements and clinical indexes
were recorded pre-and post-operation and at last follow up. Results Shorter operation time [ (175.3 =
46.2)min vs (228.3 £52.1)min, ¢t =6.877, P <0.01] and less estimated blood loss [ (415.3 +101.7)
mL vs (620.5 +£125.9)mL, ¢t =11.403, P <0.01] were observed in PLF versus TLIF. The complications
related to instrumentation had no significant differences between groups in mean follow-up of 35 months
(Range, 24 —84 months). There were no difference between TLIF group and PLF group in terms of disc
height, slip angle and slip ratio preoperatively (all P values > 0. 05). Postoperative radiographic results
showed that patients of both groups had significant improvement in all oberzevation items (all P values <
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0.01), but without significant difference between groups in slip ratio, slip angle and disc height (all P

values >0. 05). Till the latest follow-up, TLIF was found to be superior to PLF in maintenance of disc
height and avoidance of reduction loss as well(all P values <0.05). The ODI, NRS and SF-36 scores were
significantly improved after surgery and at last follow up, while demonstrating no significant difference

between the two groups(all P values >0.05). Conclusions

Both TLIF and PLF are effective in treating

Meyerding grade 1 - II lumbar spondylolisthesis, whereas TLIF is superior to PLF in maintenance of disc

height and avoidance of reduction loss.

[ Key words] Spondylolysis; Lumbar vertebrae;

J 6 PR 5 R S VA T M T I RE 17 B AR
2, F A 45 HE JS A0 Rl A R ( posterolateral
lumbar fusion, PLF) FlZHE ] £L A A A 8] @l & A
( transforaminal lumbar interbody fusion, TLIF )
SEU ARk B HE R AR B AR IR YT M W B
ISt FEEE A 2 R T L A L 1) R g 2 A 1Y) o
P B GE 0 PLF AR 3R AR RE 0 1 s 25 15 B i1
FasE M s B REIR (AR 2 A R, I i
TE K AR AR A A ) R e = TR S P
TLIF AR A AT ATRANZ LA iy H R 2L
PR/ ST HAEMR 7 A ) 2 R B A 2
SN A 2 TLIF 1287 5 B RTZA AR
TRYTIEME M JDEARE 1 bR A 308 (R R I PR .
TR TR 5 R IR T SR AT 5 SRR HE IR (0 25
A, BT JCUEHE SCRF TLIF RAXTEAR
S RN T o i I T TR B R 3 AR [ i
e/ B — Ut SR TLIF L PLF 697 50 B A v
JBERE AT LU ST A 2R, 1 ot sk BE e A AL A MRk d i
KRR ARZIEST Meyerding 439% T ~ 11 & FEHE U
i FEL B R BT A8 S 5 R TR BOCR R AT L o
BT, X T A A S 0 52 A7 7 2650 A8 5 A T o o A
HATIRA

1 #ZRETE

L1 —fsekt

[ B 2 T 2007 4F 1 H—2012 4F 1 A 1Er
TR R BE 12 10 HEME W B B B R DR, WA
bR L, 5% L, HAT B Meyerding 434% 1 ~ 11 & JEAE
T IAE #8247 TLIF 8% PLF RIG97 ;88 —15 B )
[F S Rl A 5 BT I TR 3 2 4F, ELAT e I IR S5 1%
SRk, HEBR bR BEAE AR S5 5 5 279 B

Spinal fusion;

Correction losses

A5 s B TP A AL (ARG I R S
S R AT B 55 ) Pl BORS PR LA
BN LUT SRR AR SE B E 1 s,
YA 167 B, b L, MG 103 ], Ly 155 64 f]; 18
ARV R 94 19, A Z4 T IE 73 1, TLIF 41 92 i,
B 27 ] A 65 i, AE#Y 39 ~75 % (EH455.7 ),
bR AR VR I 49 91, R 2L B 43 1 YT
Br.L, WG ST B, Ly WG 35 B iR AR T RE v
53 9, 1L 2w 0 39 19, BETF 24 ~73 A~ H (P
33.6 ™ H ). PLF 4175 ], 5 19 ] . % 56 i (73
56.1 %) R A VRN G 45 141, Af 240 1 1630 41 ;
T B L, W 46 9, Lg WG 20 45 T BE B
44 o), 11 B2 31 91, BETT 24 ~85 A~ H (P
36. 11 1) o AT E A T [E PR E T R 137 91,
R 131 6, [ BRI AT 115 1], 2R <FiR 7 o
BIFRL, TLIF 41/ PLF 20 f 3 (0 dE 1 AR08 1
A T IR B S B 7 B ) A — e BB L R 25 S5
TGt F R L (PEF >0.05), W&,

1.2 FRF®

1.2.1 TLIF BE42 5 RRE MEM . 3R ik
FARJEIEH ) O 0 58 W e R B —HETT Rk
IGE W SEET A, 7R MR B (S ME AR MER A
HESARBRET  HRHE I R AR SR N, 84
MEMR IR 25, 56 A7 08 e, P K R AR A 8 — 4
TLIF A, BIBRIZAN R 728 K 758 Lk
P, D) R TS T P 20 4, 2 A (R L Sk S A ) 2%
() Je A, PR A7 A DY BE S | {37 it AR S A (1AL Y
PRZEAR  VIFFHEN &, 12 R SRR S bR BER , 1 H &
REH F T E BDBEEN N, BEEEHES
FRIRET J5 HPETFHE R R, PR AR i &2 (R
PR A LR IR T i R BRE A £F 43R4 41,

1 TLIF 2HH PLF 2H 58 25— %ok} o (1)

15 P 4 iﬁéﬁ ‘ ?*l?ﬂﬁé?-’éiﬂ‘ R BT B Fﬁiﬁﬁ#l‘ﬂ

(%, xxs) BAE R 1B I§;3 L, Ls (H, xxs)

TLIF 4 92 27/65 55.7+13.6 49 43 53 39 57 35 33.6 £16.7

PLF 4] 75 19/56 56.1+12.7 45 30 44 31 46 29 36.1+19.2
SiitHE - x* =1.340 t=0.195 x? =0.462 x* =0.615 x* =0.450 +=0.899
Pg - >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

T TLIF AT FLIBEHEME AR 8l 3 AR 5 PLE  IBEHERS SR & A



hAEAR TSI K 28 2015 4F 8 A5 20 454 W Chin J Anat Clin, August 2015, Vol. 20, No. 4 - 289 -

HREAT B N FSAE A B A J0RE , e 24 RST B il
Bt 1 B 2 HUBSCAMENRIBR , 2235 He i R4 5
I IR TR CE 5T 5 A Ze M 2 pfi 1) FL A7

HEPRIAI R, ARG &%
1.2.2 PLF BH B RREE TR . S S 5T
) b AR BG5S ok 2 AR 3 LAY &2
(LA T T A IR T R P25 e R I s
DA RIS , X 3 AR S AL R [ I, 7850 ik
8 T A S MU ) R AR T s X 1 Ly B AR,
FEO L ERE Ly HEMARE S8 AR ER AN AC-E b OG5 M He
B, (I T AIBERL 2 BOTOHE A A R, A F
RHE  BOMERR B B URCIR G T IR ETAMI A 5 1], 17
LIS
1.3 2R R bR

RAEG ARG 1R FIBEDT I H HLAT IEHE E M A2 X
2 B K 25, FH Surgimap Spine % 4 ( Version:
1.1.2.293 ,NemarisInc, New York) & i[53 LI T 48
B (1) T8 00 38 ME 1A T8 S BB/ HE AR N 2 KEE
100% 5 (2 ) HE 1] BRI i85 52« (R M 1 A A T L A
SR S 2 A FE S + W MEIR S T fA 2 M I
HHER L2 BT) /(2 x &M 1 5 i 1A 2 R T A
)5 (3) WA < W IR R 2R 5 R I HE
TR B2 A, LA AT IE . B ER AR
1 ZEFANE B SN IRl 7 58 18, 22 i 2
TRt EFEIE,
1.4 AEIEpE A

ARH AT 1 AR U FE 5 6 8 5 7R 4T ) 45
P A LIV R AR T i B R LS Oswestry 3]
HEFE 15 75 £X ( Oswestry disability index, ODI) & 3 |
NRS % 9 807V #r &# % ( numerical rating scale,
NRS) Fl it B U A A R (the MOS item short from
health survey, SF-36) . H 2 2 HE4MNEFEE XS DI
[P0 SE AT T WA S IR S A T R ST
1.5 itk

I FH SPSS 13. 0 et fFxs s vhAT Gt~ Ak
B ZREASTER: X iR DA B AR R DA TE 25737 1Y
TR, v 25 Rox, B BCR ¢ K5 LB
(TR G AR 2 2 BORN A= 1 o i VP Ak 48 A 0 22
S, RHIPSIAEAS ¢ K556 L 2H ] & 45 R i AR i

KK BARJF RKBEVIN AR 225, P <0.05 922
FAG R

2 #R

2.1 FARVER T AIE A

PIZH 1 T — WA 58 1 F R . PLF 2/
TLIF 2H F AR B8] 53 51 24 (175. 3 +46. 2) min FlI
(228.3 = 52. 1) min, Il & 5 51}y (415. 3 =
101.7) mLFI(620.5 +125.9) mL, 22 S ¥4 G112
=X (1=6.877.11.403, P {H) <0.01),

TLIF 20 1 1] 30 B 3R IR e R, {3 IR /Ml
AR GV I R B A R AT B IR YT LT d JR R
ARV IR 52 051) L I v 5 4 2 R o 6 W s , 7 LAE
W RIEH 9 KA, PLF 2H 1 49 30 A v i 4 e
A5 IR , AR5 S, 0N RIS 5 11 R
P2 BIIARJE KR I, 28515 %M, TLIF 241k
Vilta] 24 ~72 4~ H Y9 33.6 AN H X Zon LUK
FBET W FAS S 42, PLF 41 Bl 15 5[] 24 ~
84 ™NH R 36.1 ML X LR 1 BIER)E 18 A
Wik, 25 T BB 4T TLIF JEREARIE R 51 BIARE3 A4S
A WEZERSN, 1 FIARE S A H W EERS), 467 kb
R BB, ARG 1 3 A TR T
Ko REWABEIH RIE LK ZE T LRI FE X
(x> =0.396, P>0.05),

2.2 RN TR bR

2.2.1 ARDEZES TLIF 4081 PLF &R
T A A0 2R i I8 A RV ) B AR X6 125 8 &4 ] L
B ST A E (P A >0.05) , PIdLE
HARG BRI BV 25 5218 2 H8 b R Hir 2 W 4 ek
(P {HY <0.05) s AR UK BT, PLE ZE Ak i) R AH X
AN R AR G B B A (P H35 <0.01),
M TLIF ZEAfE ] B A 0T w57 B2 A 3 5 R 5 LA 22
SHG I FE (P Y >0.05), WE2, K1 ~2,
2.2.2 U R U 4 PN AR AR I AL N SR
M ZER WP AL 1 i AR PLF 411 TLIF 41
AT 025 I A AR ) B AR T 8 B 22 S 24 e 4
THEE (P A >0.05) s R G S8R A T A
M (P EY <0.01) , ARIKFETTET TLIF 418 4% A0
eI B s B e 50 F PLF 4, IRASPEWS B ER % PLEF

&R 2 TLIF 418 PLF 2B ARG ARG MARKBETIR AR AR LB (d £55,)

gl b ‘ HIBEE (%) ‘ [GLSEIGD) ‘ 6 B e B2

ENHITEET) ARG Fitiiy ENTEED) NE kit ARHT(% +5) NGl Fifiiji
TLIFZL 92 20.13=11.31 16.32+1.82° 15.72+1.81*° 6.57+4.13 4.13£2.35° 3.75+2.61° 0.24=0.05 0.07£0.05° 0.06 +0.02°
PLE4 75 22.47+6.62 15.76 £2.13* 11.622.25" 7.11+4.29 3.89+3.48" 3.47+3.17*° 0.24+0.05 0.06+0.04* 0.02 £0.01*
t1E - 1.627 1.831 13.052 0.767 0.530 0.626 1.314 1.404 15.781
P - >0.05 >0.05 <0.01 >0.05 >0.05 >0.05 >0.05 >0.05 <0.01

VE S TLIF  ZoAfE (] LA AR5 A  PLE A5 SMIRL & AR TS ¢ K50 5 RIAURTT I P <0. 05, SRIAAE " P <0.01



£ 290 - FRAR R S IE R 24 AR 2015 45 8 H4520 B4 4 ] Chin J Anat Clin, August 2015, Vol. 20, No. 4

1 BHL 47 % AL X ERATR Ly/S, 1L BRI, A7 IEAE G Ml Rl & RR R T

9.2% ,HEIR]BAHXT =5 B 0. 19

2A  RHTHBIAR 31.2% HEM AN S 0.23 2B

AR E G AL ES W N 4. 4%  HEREARKS BN 0.34
ZHRT TLIF ZH A 658 T8 050 A AR [ B AH X6 125 82
2R TG EE L (P AEY >0.05) , R & H8hn
BORRTA B (P Y <0.01) , R KBETIT TLIF
20 A A RV [R] BT e B2 B RO T PLF ZH (P (1Y
<0.05), W#%E3,
2.3 AR BTEIEAL

1A RTGHEBEZE 40. 3% , HiE ] AR X i85 3
0.14 1B ARJGWT W MR G A0, RN 3. 1% , HER A RN 0.26 1€ ARJG 62 N H WE MR LK, BB RN

2 BREA,58 % MR X L8 AR Ls/S, T JE i S84 0 JBE , A7 HE [ LB M A A [ A AR AR 397
A AT LA A T, W IR N 3. 6%  HERTSEANX RN 0,35 2C ARJF 48

TLIF 4171 PLF 21 f8 35 A J5 M BV NRS, ODI
F1 SF-36 PF4r HRIR DI RIS € SRS AOR
A S 0l (P H Y <0.05) , I R SCH % , TLIF
20N PLF 41 2Z [A] 4 I PRIEN 8 AR AE AR HT AR S5 F
BT IIE] 22 SR RS2 (P {H3¥ >0.05),
Wk 4,

T3 WA R L AR A P AL A PR AR SR ARG AR BE VI AR F AR R DL R (d 25,)

40 1l ‘ BB (%) ‘ B C) : [ B T 5
BOARR(xxs) AJe Bt ARif(x=s) R [iyy] ARHI (2 % 5) A7 i)

TLIF 41 43 19.58+8.53 15.70 +1.73% 14.66 +1.35" 6.53£4.37 4.22+2.01" 4.15£2.30" 0.23£0.05 0.07 £0.04* 0.06 0.03"

PLF4l 30 21.4246.73 16.34+1.69* 11.03 +1.17*° 7.62+4.51 3.97 +2.62* 3.88+2.49* 0.24+0.05 0.06+0.02* 0.02 +0.02°

o {8 N 0.986 1.521 11.926 1.061 0.461 0.477 0.920 1.262 6.375

P - >0.05 >0.05 <0.01 >0.05 >0.05 >0.05 >0.05 >0.05 <0.01

IR A

TLIF 41 49 19.87%8.03 16.55+2.54* 15.82 +1.49" 6.17 £4.43 4.69 +2.32* 4.53£2.27* 0.24£0.05 0.07 £0.03* 0.06 £0.02°

PLF4l 45 21.47+7.73 17.19+2.19° 12.63 +3.07° 7.71+3.52 4.05+2.41* 3.95+2.18" 0.25+0.05 0.06+0.04* 0.02 +0.01°

2l - 1.035 1.303 6.491 1.791 1.331 1.261 0.969 1.378 12.096

P - >0.05 >0.05 <0.01 >0.05 >0.05 >0.05 >0.05 >0.05 <0.01

T < TLIF o Afi (] FLIEARARE (A 6] i 5 A s PLI : REAR S SN L& A s BUXT o 4636 55 [RIZE AT EE P < 0. 01



AR 5 I R 2015 4F 8 H 4520 H45 4 1 Chin J Anat Clin, August 2015, Vol. 20, No. 4 - 291 -
%4 TLIF 4UR1 PLF 418 ARG ARG A KB DTES NRS,0ODI Al SF-36 B 1500 L4 (4 ,d £35,)
25 2 NRS oDI WikDIE KRG BHEREOR EERRO Aar HaIigg ERME ORI
ARHI (% 25)
TLIFZH 92 7.4+1.2 43.2+8.6 45.0£26.7 20.7+34.1 34.2+26.2 59.7+22.3 64.6+20.7 64.2+26.7 71.2+44.7 76.5+16.3
PLF H 75 7.5x1.4 41.2+7.9 42.1+24.1 22.2+38.0 35.3+27.5 56.2+21.2 69.2+18.1 66.2+27.5 70.2+45.2 79.1=+17.3
i - 0.497 1.550 0.729 0.269 0.264 1.031 1.510 0.475 0.143 0.997
P1iA - >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
ARG
TLIFZH 92 5.7x1.1* 17.1+6.4" 32.9+13.1* 56.3 +27.6* 33.5£21.3* 6.1%5.2 8.1+6.3 5.7+4.1 7.9 +£6.6 4.7+2.2
PLF H 75 5.6x1.4* 16.5+7.3* 33.7+10.1* 53.2 +28.2* 32.9 £26.2*° 5.5+4.3 7.3+6.7 6.3 +4.9 8.6+5.9 4.1+3.1
¢ 18 - 0.517 0.567 0.421 0.715 0.163 0.801 0.793 0.862 0.715 1.459
P1{E - >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
R/
TLIFZH 92 6.0+2.1* 16.4+5.5" 34.8+13.3" 50.4+18.6* 30.7 £13.7* 5.9+3.3 8.4+5.2 5.5+3.7 8.9+5.2 5.2+1.9
PLF 4H 75 5.7+1.6° 15.3+6.4" 31.2+12.5* 51.3 £21.6* 29.6 +17.9* 6.1 +4.2 9.3+6.1 5.8+3.9 8.4 5.5 4.9+3.3
t{E - 1.019 1.194 1.787 0.289 0.449 0.345 1.029 0.509 0.602 0.735
P1H - >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

T« TLIF A (B FLIEEARAR AR Rl 5 R ; PLEF . TEAE S AMURE G R s NRS  BIRECF PP 198 ; ODI . Oswestry DB FREATHE 4 ; SF-36 - filt e i £ {22

B Xt ¢ K46 . S5 R AR *P <0.05

3 itig
3.1 PiMEl A ARG E R

BEAEWFSE 2B TLIF 1 PLF 39023497 1 11BN
VR T 1) A AR 300100 AR B AR SRRk — 2
W, AL R B AT Al ) RN A T
FAR,BHBE THENEMSR, RAEEFERN
R (W R <50% ) , T B R RN
AL HE AR 0] Fi5 8 A% (AKF- D7 1) ) HE TR] 28 1 2% 9 B A
Vi) B3 e B R A T BT ™ A R IR
HREEWMEE TS E A, T RS 27 fil
BEWE B AR & 4T PLE R, R 3 & 6 %k
73.6% i 11 B IR B) TR S A, EAE R] R
o0 JEE s S A ] 45 38 A0 R A 6 b =2 — , M [ B
JEED JE B p ot 16 Sh ok, 3 — 28 5 8k
] 28 A 0T LR RHESS /NG i 57 0 IRAR
FEPRIT BB G R, 1E 5 T ME ] B Ay i o5 )5 0 L
FEIEEHETT ™ MR B 2 B ) 25 2 - 5 S0HE (1) 8 A )
TN I 353 AT S o TR) AR D) Bt 32 el 72 fof A
g /NS 7 A AR B, S BUBAE /N T IR
A BEAR /N T B AT O, S B0 % T
R TR A A A D B R B4 34 AR A
AT AR A 2t B KA i A B T A A R
AE, DR IM A A7 i 0 3 o Ko M i) B e R A, AR AR5
H O 2R R M ) B v i 2 4 o 9 R R
JU A ¥ G R e BRI ST S, 7E T R i R
HAT TLIF AR, Hy X0 fa) BbA A A0 A ] il 15
S LA A RO FIHE ) B s B R AR S LT
PLF AR (BARYKAFSE K B, %1 B 1 i A S8

R R WA AR AT, AR e R 20 ) B e
R % 5, Schleicher 25131 S\ Ny | A 18] Bl &5
A5 A5 AR T ) 8 v A S, 3 B - il
BEEIANE RAF BARFEH . AR, K
IR BTG 45 R W TLIF 78 %1 i 52 A ) HE
(] st B R0 B2 R 4E R T PLF, B9 122 B
IR BT AN A R 2 809% 1 & i faf, {H PLF
2 A ) B 25 R A 5 AR MR T FE T | IR 7 1Y
HE T HZ AT RG0IGTRIH 80% ~90% 1%l 1) fru g °
5 PLF MLt , TLIF AR Al & &8 i A AT DL AR A
PRI HRE A S35 AT A R AR T . Lowe 261713
18 40 518 RER 17 P AE ] 355w 1T TLIF AR X, B
Vi 2 0 X &l n ,90% B E ARG, R
HE [R) Fal 75 T A SRS 7515 B B 1 R G 1 55
FER Sy, PR TLIR Xef [ Vi R B4) 4257 i Afe i) i 3
AR AR B E LT PLETS
3.2 PIRPELAS AR A A TS T H
WG, ARG AR K BE Vi B ODI, NRS Fil
SF-36 448 W i 7, 40 )8 35 0 LA A #L D i
SRR R O, R B A TR R R, B
TLIF 21 f1 PLF 4l 2 [0 22 R TG0 L, ik
FESCHik, 1A RO — 5T SR TLIF R 7E S
fif KB T R B 3% A 0GR & 7 T ¢ PLF AR
F121 0 Swan S5 R BT TLIF R, B {UFE
ARG 1AEZ N R % PLF W 8 016 RBCR: | W%
I E) 9 RS, P AR E I R R 28 S R I
Neumann %5 7 —J0 B HLIG PR 52 36 HHIESE, TLIF 4
B TERIR IR ORISR B 25 20 )7 TR G — a2
Pt , PRI R TLIF S 3657 I AR AR B 1) e At



+ 292 - ARSI R A 2015 4F 8 H 5520 #4554 ] Chin J Anat Clin, August 2015, Vol. 20, No. 4

Wk, (HIRIT Hoy 5 RIS 658 T X — R WL AT«
TE—IBEHLIG PRWT 5T, Hoy SR H] Dallas 595 I ¢
%% (dallas pain questionnaire, DPQ) ,ODI SF-36 1T
#3552 (low back pain rating scale, LBPRS) Xf717
XPIFAR Y 100 5] HE IR 22 1 5 ik 18 EAT T
2 AEMBEVTZE AR R, 5 PLF A HE, TLIF R2OF
Ao EUGE B E WA U, H TLIF HEE RS
SEAE 5yt BB A8 R IR AR AR DR R AT I 2 53 B
7R TLIF 201 PLF 207622 54 IAA4T TLIF R
AR BEXT A X DA [va] FL A P 22 7870 i 1 T BOR
JEHHBUAE IR o Grob 511 HESE TLIF 73R 7 HEAE
IRAR PRI I, A PLF AH P A, o 3 PR 2% 8
fEA i 2 22 S . E5 IR W45 B 280 H 1
R0 ARHIE ST YN A I 38 Shy FEEARE A R T G AR
B T R B — B PR A R RS T A
P [R) AR ARG P 7 NEEAR 2 88 2 IS 1 A 1] P
IRBCR
3.3 PARPFAR KO RAE oA

AWFFELE R F W, TLIF 41734 A B[R] A0 i
T T PLF 41, F2OE A PRHER] BR DI Y, 2R
AR L 7 AR A I 1), AR IO S 2 e 4RV
AR IFIE G R A, TLIF ZHR vh 0 an i
ZA5 0 R MR SR e 1Y A R e b
FPLE 411" ARG A rp i SO0 p 2 AR RO B
TRAr, P2 B AR I RRER WL W2 22 5, R
PLF £ TLIF ZH PN [ 58 ARSI SO TR i+ 22 5%
AN PLF A8 1 e 2 91t 30 PN T s 4 3, T
TLIF 4R BE5 PN T RE A O ACAE , 45 2R sl n] 52
FF TLIF A SO0 AR J5 52 A 8 2 R BAT 847 ()
WIRCR

AT LI RBFFEREARBOR , FAREAE I X
— kR, FLIRIEE XS PLF R TLIF 952 (0 R Y7 44
HEAT HOAE AR5 X A AT B N TR BT, WP FE 46
REH]TLIF 5 PLF Y5236 77 MEHET A A R0R
2, TLIF X A 56 9% 52 A6 5 M [ v J3E AR A o 2 1Y)
e WEDLT PLF H b AR 7R AR 05 o7 i i3 7
T 1 ST 22 57

& % x #t

(1] GG, T mIan, JKAZE, 55, AR B T 7E AR e s 52 A
AR A RHAELT]. PR, 2006, 26(2) : 105-
109.

[2] Christensen A, Hgy K, Biinger C, et al. Transforaminal lumbar
interbody fusion vs. posterolateral instrumented fusion: cost-utility
evaluation along side an RCT with a 2-year follow-up[J]. Eur
Spine I, 2014, 23(5) ; 1137-1143.

[3] Wang SJ, Han YC, Liu XM, et al. Fusion techniques for adult
isthmic spondylolisthesis; a systematic review [ J] Arch Orthop
Traum Sur, 2014, 134(6) : 777-784.

(4] X, 5, Tk, 55 ZmBEHER BT AR AL AR A T
RREBIMGRE X [J]. PRI, 2009, 47(4): 289-
292.

[5] Hresko MT, Hirschfeld R, Buerk AA, et al. The effect of
reduction and instrumentation of spondylolisthesis on spinopelvic
sagittal alignment[ J]. J Pediatr Orthoped, 2009, 29 (2) . 157-
162.

(6] M4, BRIEE, Fase, S5 PIRPRLE T ARG HEHEN BUAE
PR R R P AL ). e iRk, 2009, 29(5)
445-449.

[7] Lowe TG, Tahernia AD, O’ Brien MF, et al. Unilateral
transforaminal posterior lumbar interbody fusion ( TLIF ).
indications, technique, and 2-year results[ J]. J Spinal Disord
Tech, 2002, 15(1): 31-38.

[8] Fritzell P, Higg O, Nordwall A, et al. Complications in lumbar
fusion surgery for chronic low back pain: comparison of three
surgical techniques used in a prospective randomized study. A
report from the Swedish Lumbar Spine Study Group[ J]. Eur Spine
J, 2003, 12(2) . 178-189.

[9] Neumann PN. A rct between transforaminal lumbar interbody
fusion ( TLIF ) and posterolateral fusion in DDD and
postdiscectomy syndrome[ J]. Eur Spine J, 2009, 18 ( Suppl 4) .
S408-S415.

[10] Lindley TE, Viljoen SV, Dahdaleh NS. Effect of steerable cage
placement during minimally invasive transforaminal lumbar
interbody fusion on lumbar lordosis[ J]. J Clin Neurosci, 2014,
21(3): 441-444.

[11] Gille O, Challier V, Parent H, et al. Degenerative lumbar
spondylolisthesis. Cohort of 670 patients, and proposal of a new
classification[ J ]. Orthop Traumatol Surg Res, 2014, 100 (6
Suppl) : 311-315.

[12] Dhall SS, Wang MY, Mummaneni PV. Clinical and radiographic
comparison of mini-open transforaminal lumbar interbody fusion
with open transforaminal lumbar interbody fusion in 42 patients
with long-term follow-up[ J]. J Neurosurg Spine, 2008, 9(6) .
560-565.

[13] Schleicher P, Beth P, Ottenbacher A, et al. Biomechanical
evaluation of different asymmetrical posterior stabilization methods
for minimally invasive transforaminal lumbar interbody fusion[ J].
J Neurosurg Spine, 2008, 9(4) ; 363-371.

[14] VR, SBEHER, oA A I 45 5 H A A 20 e e i J3d A
[ S ASEUE KR SCL)]. P EEREHAE, 2012, 22
(5) :398400.

[15] Hgy K, Biinger C, Niederman B, et al. Transforaminal lumbar
interbody fusion ( TLIF ) versus posterolateral instrumented fusion
(PLF) in degenerative lumbar disorders; a randomized clinical
trial with 2-year follow-up[ J]. Eur Spine J, 2013, 22(9) ; 2022-
2029.

[16] Grob D, Bartanusz V, Jeszenszky D, et al. A prospective, cohort
study comparing translaminar screw fixation with transforaminal
lumbar interbody fusion and pedicle screw fixation for fusion of the
degenerative lumbar spine[ J]. J Bone Joint Surg Br, 2009, 91
(10) . 1347-1353.

[17] Cheng L, Nie L, Zhang L. Posterior lumbar interbody fusion
versus posterolateral fusion in spondylolisthesis: a prospective
controlled study in the Han nationality[ J]. Int Orthop, 2009, 33
(4):1043-1047.

[18] Swan J, Hurwitz E, Malek F, et al. Surgical treatment for
unstable low-grade isthmic spondylolisthesis in adults; a
prospective controlled study of posterior instrumented fusion
compared with combined anterior-posterior fusion [ J]. Spine J,

2006, 6(6) : 606-614.
(Wicki H 11.2014-12-13)
(AR k)





