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[ Abstract] Objective To sum up the anatomic features of lumbar intervertebral space and classify
of X-ray images, to provide the guidance for the clinical application of theforepart-expansible cage. Methods
One hundred and thirty cases of lumbar instability treated with micro-endoscopic discectomy ( MED) and
posterior lumbar interbody fusion using the forepart-expansible cage and combined with percutaneous pedicle
screw internal fixation from January 2013 to January 2015 in the First Affiliated Hospital of Zhengzhou
University were retrospective analyzed. There were 69 males and 61 females, with an average age of 49 years
(15 -76 years). There were 209 segmental lesions: L,,, 8 lesions, L,, 9 lesions, L,, 34 lesions, L, 90
lesions, and L/S, 68 lesions. The following indicators of each segmental lesion were measured in lumbar
lateral X-ray images: the anterior intervertebral heights (a), anterior Disc Pit heights (b), and posterior
intervertebral heights (¢). According to the ratio of a/b and ¢/b, the intervertebral space can be classified
into six types; AD(a/b>1 and ¢/b>0.5), AE (a/b>1 and ¢/b=<0.5), BD (a/b=1 and ¢/b>0.5),
BE (a/b=1 and ¢/b<0.5), CD (a/b<1 and ¢/b >0.5), and CE (a/b <1 and ¢/b<0.5).
Postoperative X-ray was performed to confirm cage position change, postoperative CT was performed to
confirm fusion. According to the Japan Department of Orthopedics (JOA), the effect of surgery was
evaluated. Results There were 209 segmental lesions in 130 cases of lumbar instability. All the patients
treated with MED and posterior lumbar interbody fusion using the forepart-expansible cage,there were 9 cases
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with grade I (7 cases) and grade Il (2 cases) lumbarspondylolisthesis combined with percutaneous pedicle
screw internal fixation. The ratio of AD, AE, BD, BE, CD accounted for 78.0% (163/209) , 10.5% (163/
209), 8.6% (22/209), 2.4% (18/209), 0.5% (51/209). The patients were followed-up for 3 — 24
months. According to the JOA, improvement rate was 86.4% . According to the classification standard, 91
patients were cured, 31 patients had marked effect, 8 patients were effective. According to Suk criterion,
solid union occurred in 86 cases (41.1% , 86/209) and probable union in 123 cases (58.9% , 123/209).
Subsidence of two cages was found in one case of AD type, and one cage was found in one case of BD type.
The total subsidence rate was 0.7% (3/418). Displacement of one cage was found in one case of CD type.
The total displacement rate was 0.2% (1/418). None nerve injury or death case was found. Conclusions

X-ray anatomic classification of lumbar intervertebral space can provide the guidance for choosing the

placement and estimating the displacement trend of the forepart-expansible cage with micro endoscopic

discectomy and posterior lumbar interbody fusion, reduce or avoid the cage move, and improve effect of
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surgical treatment.
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HENR] Rl A ATE T IEHE S A2E © 8 A I
o, MENR] Rl g 7EMER) Rl S AR h BAT 2R (HR
Jr e Rl 2 AT BE A AR RS L T TTAE T A, B
BRI ARG S E SR Y BT AR
Wt He A B R & AR A 1] 23 AR R IR b5 i 5
KRG AR . A SCERHGE , 3R K fil & s B 2
W5 A 5 AR T A I 1 T, RS B8 A2 14 i A AT T
50.8% ~4.7% " ~° AT AL S HAE W B E L
PEAEMERBR AR /NI O HEARMER] B BRIR /N
[T 98 [MPR B 25 5 - b PR ) A% A6 9 1 D (E R e
[E)ies R NANCIREEHE| 7 Qe Sk et IE| T i
W7, A A AR e A ek et e 00 2 o 3 A
TSR YMEMR S 28 KT 6 mm B, HAA
MRS B B KA G 2 B B
LR R LB, LA B-Twin F1 35 5 Ik b & 25 70
it o B-Twin F B BYIHPIR G544 7T B 1E AL A7, {H 5
RAEVUREE? 1 38 w0 PR Y K 5 o 2 T 5 2
HRERRR A5 T I H H S B A 45 F T REAN I,
BT KU AR BRI AT [ 285 1) e )
R SRl & dia e tEr) X R BA T HmER R X

$ﬁﬁhﬁ*ﬁﬁ%@ﬁ@@X%%%ﬁﬂ
T AR I 43 B i 6 5 (XA T 42 3l A []
BB ) T R ME B % Y) B} R (micro-endoscopic
discectomy, MED) i [z JK fill & %% B A Bl & AR IR Y7 1
HE S RGAE 1l S I FH A (L

1 BERERE

1.1 2Wr A SHERRPRIE

TEHE S RRAE AT IZ TR UE . (1) B | S A2 A e
LA T BRI ETC ) (2) Jay R R A/ B
PETF AW, (3)X 2R MEMRAT S A B 3P
SCHE TR A 588 5 PENEEAE BN 0 66 R (G At il X
L) RS 2 ASHEARE S >3 mm, (H AN
i 10 AN 2 B, U =11°, (4) MR,

Anatomy; Forepart-expansible cage

CT 4546 A 2 IR AT I Sl WEE A ] 2 A ) G 45 4 IR AR
IFHEBR A GE G . A AFRHE: (1) il R FSE R
6 A i1 R IEHER R | I IR R I 5 R F R INAH
P52 BRI 6 A LU & (3) 5FIRYT B8k
o HEBRARAE . (1) BT BRI S B (2) I
MERFUE B

1.2 — skt

YA 2013 4FE 1 F1—2015 4F 1 EBM R 2= 58—
WEE%%ﬂWﬁmmom@ﬁ%%T$%m%ﬂ

17 WS> 0, ot 55 69 i, 2 61 ] 4E 4% 15 ~
m;ﬁﬁﬁ@§OAm»Aﬁ B L, 8 1,
L,,9 #l;L,, 34 #;L,, 90 fi;L./S, 68 i,

Ui M Al L R B VS A AR R R A PR
INEIEFE A 26 mm X9 mm X9 mm B 26 mm x
10 mm x 10 mm (L5 >4:0D0901 ,0D0902 ,0D0302
G5) o TR AT /NG R T IR S5, IR IS R
PR 25 A | w5 3 3 ~ 4 mm, A4 A BE K
BaMEHTI6A14V)

1.3 W&k

A R B 2R DR /)N T A ] B 53 Ay WIS £ 4 24
# Disc Pit FlJ5 £F 48 2036 3 A3 43, {71 Philips
Dicom Viewer 314 XF AR R 209 > 225 #E 8] B ) X

SRR AT I I 5 35 E A A R] R AT 2%
(a) HEMRI AR /N M o = BE (b) HEMIBRS 2
BE(c), W 1, f#F Philips Dicom Viewer XX}
ARHETH 209 A5 A HERIBR CT 52AZ A HE B] B #2R /0
Mgy O Ak 55T A B R R 2 A R AT, L
K2,

1.4 5 AbRiE

W b 3R 48 bR AT 4 R, (1) AD B,
a/b>1 H ¢/b>0.5;(2)AE #l.a/b>1 H ¢/b<
0.5;(3)BD fil.a/b =1 H ¢/b >0.5;(4)BE I,
a/b=1H ¢/b<0.5;(5)CD #.a/b<1 H ¢/b >
0.5;(6)CE #l.a/b <1 H ¢/b<0.5, WK 3,



- 490 - AR Sm R Z4 A5 2015 4F 12 H55 20 %55 6 ] Chin J Anat Clin, December 2015, Vol. 20, No. 6

TS 5 A, AT Bt DR 0T AT T 5 1) ) 0 0 5 o D LA 45 i 2, A SIS A T 25 ] L B

Acg Tm:08:04:13]

3
=
=
=
=
=
4
=
=
=

B2 WEJE 24

#4 Philips Dicom Viewer FEFAY 2 (7 2k T E @A FHEMAEWE CT %218 2B 5 2A AHXS R AMEMSER I CT %18 2C  ZEMEMAR IR H

MERARRERASME ] B X LRl 50 /% 3A AD ! 3B AE A

1.5 FARI®

130 il g3 F-AR B H R — 3 77 B U4 AE 52
PR 5 B WL A2 FE A s OME ] B Be R RS 174
BB, C B X AL O e, B AR T BOME (] BR
PRFEX ARG IE R 0, K2 2 em, BEVIIF,
TR IS 55 BN OBUA 1) T R 73 IS A T4l
BEANEE, MR 2T —/NE S, AR %
HEY REE ., 5B UIBR BT, i 6 A R
PRZEAR , ARE SRR O, FH BB X A2 T 45 22 TF pf 42
R FEHER 5, VIBRBER SRR | &,
N TEAEARER A HERIERE U080 25 T P45 T
B 1 AORIZ KRS A S8 A 2 AL
Rl A, A v B Al G 28 R, (AT S AR T 2
FEAR GV MBI R G 28 AL B S e A
A I SRS MR O e e . o 9 BiE I T B
(7 i) =0 JE (2 1)) R Vi O 28 00K 5 20 B M 5 AR T
WEEA . ARJGHIE LRI, BCE 57, eHPIa
1.6 AJ5 b B K bt 557 %0hn

B3

3C BD% 3D BE#A! 3E CDM

ARJ5 48 h R &G I B K IR YT ,48 h
PR ER T I T T IR 3, RS M 2 4> H
ARG 3.6.12 DA KLU HAET T2 E A 1 IR, $RIEHE
T Frgs R A R DA R CT 94, SR A A
BB} 25 (Japanese Orthopaedic Association, JOA) i
IV AR

SRR = [ (WRIT IR PRAr - IRIT RT3/ (29 -
IFITHTIET) ] x100%

SR FAE : DN 100% AR, >60% ~
<100% AL ,25% ~60% AL, <25% NI

A TS DUIRIE AR S5 R A8 CT 25 2R R Suk A
PEA (1) R E AL A R S AR AT % SR
b RO MEARTE S <405 (2) ATRERLG M
ETHEAR ]S B /N AN T A U A AR T 3l
JE <405 (3) KRG R W ES B /NG FilG XA [
B E B /NN, U A HE AT S > 40,
1.7 Geitsonik

NEH] SPSS 17. 0 Ge it B4 X B4 #E 47 53 M7 o



rh B ) 5 I R 24k 2015 4F 12 4520 %45 6 ) Chin J Anat Clin, December 2015, Vol. 20, No. 6

- 491 -

B SENEE RN IEZS /A0, R 2 +5 TR,
2 #HR

2.1 MEMEM]BR X e fiil o 7
130 4] 209 > JEHE 8] B2 b, AD HY (5 78. 0%
(163/209) , AE % 10.5% (22/209) ,BD #,5 8. 6%
(18/209) ,BE %5 2.4% (5/209) ,CD #10.5% (1/
209) ,CE BIRN., £RISHEWL 1 ~4, H 1 4
L,/Ls 7B CD BUME R B2 M B3 a b c fHA 3R
4.70.5.30 .3.40 mm,
2.2 IGIRTERE

130 151 F 5 T AR IR 52 1,209 /A ] B A
A 418 M R R A [B) Bl 4,9 59 1 (7 i)
ol 0 (2 i) B v RO S5 T 0 B A 5 AR AT N
FEARIL O NTEL, RJGREVT 3 ~24 A~ H ) 14 4
H., RKRMEVEY JOA B35 %8 86.4% , #7375

SrRARUE TG A 91 ], Ak 31 7, H L 8 i, 209
ANHEMREIBR F,86 > (41. 1% ) i5 B [ a4, 123 4
(58.9% )iKFN Al Rl &, UWIE 4.5, KRIKBEDIHT,
414 Mot I HE B Al & 25 0 B AR E 52 BIARE 3 4
AR M A A% N UL, o AD B2 B, AR
P01.25 mm 1.45 mm;BD B 1 ¥, FUL1.89 mm, &
TUIE0.7% (3/418) ;1 5] CD BUAR 5 3 NMHE A&
W1 MCE S 25 10 J5 A7 3 mm, {H AR M 1 HEAR S 2%,
SRBAIFR0.2% (1/418) . FlG # T UTFIRS L 8 3
BITIER , RAERRIRAL B

3 itig
JIBEAFE 1] 5 P e 1) 45 0y 1 A 2T 4 30 L i
¥ 3 s, AFERIBIETE R, R4 T IEMERE & AR

P HEE TR) T 1 e ) k-5 G PN B il AR AR E PR —
TE R ZR, QAR ] B AR /N U A TULAR 45 # AT BR ) 45

1130 FIEHELFERE B 163 HE AD BUHEME] RS EUE (mm,x £5 )

%,L T3P (88 ) LPE(TS M)

e HEEL a b c HEEL a b c
L,/L, 0 - - - 5 7.70 £1.19 5.72 +1.54 4.60 +£0.97
L,/Lsy 1 6.70 6.00 4.50 3 8.13£3.78 6.13 £1.81 4.20£0.85
Ly/L, 17 11.32 £2.96 7.60 £2.03 4.89 +1.23 10 10.70 +£3.82 7.12+£2.35 4.83+1.59
L,/Ls 40 12.68 +2.61 7.57+2.22 5.36 £1.70 38 10.93 +3.73 7.15 +2.60 5.06 +1.89
Ls/S, 30 12.20 +£3.31 7.48 £2.12 5.49 £1.59 19 9.91 £2.32 6.15+2.16 4.35+1.59
e s ] BT i B2 5 b o AR ) B 48D/ THT 0 55 2 5 o« METRD U 2% 5 B2 AD B a/b > 1 Ho e/b > 0.5

F2 130 BINEAE AR B 22 M AE BUHER BRSAH (mm,x £5)

N FTEC1S ) D)

B -

HEEL a b ¢ HEXL a b c
Li/L, 0 - - - 0 - - -
L,/Ly 2 8.30 ,7.30 8.00 , 6.70 3.50 , 2.00 0 - - -
Ly/L, 3 14.43 £0.75 10.90 =1.01 5.10 £0.75 0 - - -
L,/Ls 6 14.10 £4.50 10.77 £2.30 4.83+1.29 0 - - -
Ls/S, 7 12.59 £2.90 9.05+1.76 3.26 £1.23 4 14.33 +£2.10 10.33 £3.16 4.17+£1.12
TE o FE I BT 250 0 182 b o A BT B 28R /N T T 0 25 2 5 o AETRT BUS Z  55 AR B ca/b > 1 HL /b <0.5

F3 130 (IHERFRAE B 18 HE BD HUHERI BB AUH (mm 2 £ 5)

- JPE(10 #E) (8 HE)

T HEEL a b ¢ HEEL a b ¢
L,/L, 3 6.27 +2.61 6.27 +2.61 4.75 £2.47 0 - - -
L,/L, 1 8.20 8.20 5.10 1 2.70 2.70 3.40
Ly/L, 2 12.70 , 6.40 12.70 , 6.40 7.50 , 3.70 2 8.00 , 5.30 8.00 £5.30 5.80 +£4.00
L,/Ls 2 6.60 £4.10 6.60 +4.80 4.00 +£2.40 3 7.00 £2.24 7.00 £2.24 5.46 £2.14
Ls/S, 2 8.10 , 6.10 8.10 , 6.10 5.40 , 3.90 2 10.70 , 8.80 10.70 , 8.30 6.90 , 4.40
TE s e MET] BT 25 750 2 5 b « M 18] B DR/ T 3 25 2 5 o ME DB 2% R B2 s BD #lia/b =1 Hoe/b > 0.5

R4 130 GIREHERFAAE K 5 HE BE BUMERI B S EUE (mm,x £5)
T, T (2 HE) (3 HE)

T8 HEXL a b c HEEL a b c
L,/Ly 1 6.80 6.80 2.00 0 - - -
Ls/S, 1 11.30 11.30 4.60 3 9.57 £3.37 9.57 £3.37 3.27 +£0.58

T o M B 2% 0 JEE b o AE 18] BR MR /N [T i 0 5 B 5 o AER] BJS 6 R BE s BE B ca/b = 1 HL /b =<<0.5



« 492 - AR Sl PR 2% A% 2015 4F 12 4520 5455 6 ] Chin J Anat Clin, December 2015, Vol. 20, No. 6

4 BHEL 56 L MEMRTUERHE TR IR TS R BARAS AR, ARJF 3 A X LR IKaLG S AD ZUHER B i

BHANE RUE TR

B5 BHEYN,52 % MWHRTAESIF | BENEHEN B A5 B B2 T i IK Bl & e A RS RER G 2 RS

HWETHEZEAR 5A RATMIG: X LWR A AD R 5B RJ5 3 DMAMM X kA BRE N AE A

TER—Z AR IRARIC Rl & &% , By 1R H R AR A 1]
AR5 ) 10 1T R TR, LBl B A7 1 g ) ki1
ABIF5E R 1 B0 s 7 K Bl S A%, LRS O 26 mm x
9 mm X9 mm B¢ 26 mm x 10 mm x 10 mm FHEA /)
VAR DT ARG AE | KIS IR S5 48, i it g 5 i
3 ~4 mm, A B8 Z B8P ALEE R, R, HENE]
BT 00 A 2 DR TS o mT  10)  W  BELRY A T 22
KHEE,

H T B R e 2 K i 2 A AR 5 HE 1]
B AR/ MR MDAR B 25 W) & T8 AT FE 1y < W & BH
PA7OCAR , WRORE v 2 K il 5 i L T D) B2 IR/ )
WIRATRE 1Y WA TSR, SCERAGE , R 4EPRRT
O P 228 i X SR A 6T 7 114 8 i DX Bl ( IV [ B 28
RN HHA B AP RRE F7 T ELAER] B IR N
[T DX A R A T T A BN 2 3 AR i R 2
B G 2% Tt B ™ B o i ik il & #
AR LATE B AR R IR Rl 5 IS B AHE I B 50K
NI TR A LA, & PR 2 5 MEAAHT 2% 55 F
PUERE S o AR B V30 5 T w52 J) i i 2F
YL Ry Rl B a5 1 X7 DA SRS a5 1 2 48
R W B AR, BlG 4 A AT LR ] B
RN IR FE B RS D7 1 SRS ) A A T
IR AR S BUMERI b5

TEREHEMIGL X Ze i b EHEMRIBR Y 3D 2 [A] 25
PR A5 2D TS5, a4 o3 Sy 3 A X i £F
AP HEMR]BR RN MRS £ 4B 3R, AT
MEMIA X 2o LAY a b e BN IEAMER B AY 3D
23 [A] G5 R e R 2D TS OSSR (H a e 7 THE
TR R GO AL & T B A2 5 U SORs BE 5L
1R 5 b SRR 2 T HERI B AR /N MR DI R A7 ', DU 1o
HIS 5% AL CT I, WAL IE b e
2(0.42 0. 14) mm , XFEREHERIBRAY 3D 25 [H 454
Fed o 2D SF IS H Y R0 a] DL 220 P i R

X SRR AT 19 28 U M S O R 1 | BRI X £ i 245
F K a/bo/b MG R, 1 HHE I AE (] Bt X
LARTIEASRI TR 6 P2 AL, AR £ WL CE 43,
RS T S ol FBE A [ i X % i ) T2 26 %o i i i a4
AW A BRES VER T LA T

TEARWFFE T, AD B 55 AR 50 3 HE (7] B2 43 1 o5
78.0% (163/209) F1 10. 5% (22/209) , 4 31 I K Fib
FeE T N e SARININ A7 N I N2 S TRV ST
B AT AN [ 77 1) % FLRR AV . fil 5 2% BT SR TR
JEAE 5 AD BIag AR B FT2F4E 3R 38 FF LAUE R
“CONFIE” SERGBRIEAR AT W) &, X FE W] LU 28 BH 4 v
R I Rl 5 28 1 5 A% 57 5 1T A0 2t 1 BEL 4 7 08 RIS o i
I Rl 5 45 ) Wi R 6, DAL il 5 e AR e .
WX 2 PR R AN R ARG AR AL T

BD %5 BE HYEHERIER 730 5 8. 6% F12. 4% ,
FHXTAL D ihE K il 25 5T B R BT
REL$ 2 R 08 RIS 1l o 2 K i 5 5% 10 HT B8 2, {5 BD 7Y
HEFAE TR 1 2R ) AT 2540 5 v B ik 454
BRI A RAE MRS 2 RO, “ WA
BHAS " VR AR 22 | 5 7 B 9 XU 3585 ;. BE Ui £F
HeIREE LT LA P AT A S il A 2 B R
B F ) & B AR R AT, (EHE AR I 2 i E /IS AR
JE AT IRER < W) A BRAY VR AR, Al & 38 5 T B
PR

CD BIMEM] BN 5 0. 5% |, & fe Jg /0 WLl — Fh 2k
Y v R AK Al A e AR TR, CD R FG 2T 4 R
SN2 S O RS R ) A S EE M W B S TTTRAN
IR GER NG B, B Bk FL AR A VR
BB 1kl A 25 15 B AT 1) 3 S5 A 20 1 4 i 557
J& 5 RS AU KR n - A 20 & 24 1 A
RIAZ R A A i JE RS A7 3 mm , (H A B 1 ME AR S
BB TCRER, A& TALHE

BT R AR SRS SR W



FAB R S5 R85 2015 4F 12 H5520 %5 6 ] Chin J Anat Clin, December 2015, Vol. 20, No. 6 - 493 .

Ui K A A, SRR 2 A B S [ Y A
F o3 A Wy RS AR I BL R s 0F A 52 4 A [
Hor AD # AE # BE U2 509 W) & FLEY 1Y) i
IERT LSSt S/ fed R (3 S B
FEMRTA I AT K A R AL 5 RPAR I B BESRAH X 55
FRAAIX 3 b 28 TR JEEAGE 2 ARORE R 3, T Bl ) FH it 2
JHK A EA THE T A, DAk B 45 50 F AR B[] gk b
FAREIGE PR, X TS50V &8P 1)
ZEMI RSN BD L CD AU, LK AD B AE &Y
BE I ™ 5 S RSB QMM TOE | 28 5 B 5K ny Bk
B L FHHE S HRBRET, I 0 L A A ) Bt s 2 1
e B, TR I TR (M ) LA 5 1 v R
/0N, ARSIy A BEPS " EH

ZE AR, X M ME (] B X4 i ) 25 4 AT
Y] Rl A R A A 0 R PR Y EE
R/ BlGhE G0l A 28 B 10 55 1 RRE 19 & A=, AT 4
R IRIT R, (R AR A A R Z AL, AR 53T )y
25 LU ABGE T ol i mil 5 2, o6 T A S A A Rl
S A 2B T

Z % x #t

[1] Lee JC, Jang HD, Shin BJ. Learning curve and clinical outcomes
of minimally invasive transforaminal lumbar interbody fusion: our
experience in 86 consecutive cases[ J]. Spine ( Phila Pa 1976) ,
2012, 37(18) ; 1548-1557.

[2] EFR, FWE¥, R, % TR DGR & 5
PAMORH ) ) A 2 0O R BEFE (). A S I R, 2002, 7
(3):80-82, 91.

[3] Kimura H, Shikata J, Odate S, et al. Risk factors for cage
retropulsion after posterior lumbar interbody fusion: analysis of
1070 cases[J]. Spine (Phila Pa 1976), 2012, 37(13): 1164-
1169.

[4] Chrastil J, Patel AA. Complications associated with posterior and
transforaminal lumbar interbody fusion [ J]. J Am Acad Orthop
Surg, 2012, 20(5) ; 283-291.

[5] THIE, 2520, 26 MR E N 360° /& i 77 AR
AT RONEELT]. M SRR, 2008, 13(5) : 335-337.

[6] e, #42, it 4. A URE R AR 45 A e S AR IR
FI ARG IEHEARTAE ], AREIS IR IR, 2008, 13(5)
354-356.

[7] Chang TS, Chang JH, Wang CS, et al. Evaluation of unilateral
cage-instrumented fixation for lumbar spine[ J]. J Orthop Surg
Res, 2010, 5. 86.

[8] Sudo H, Oda I, Abumi K, et al. Biomechanical study on the
effect of five different lumbar Reconstruction techniques on
adjacent-level intradiscal pressure and lamina strain [ J]. J
Neurosurg Spine, 2006, 5(2) : 150-155.

[9] Villavicencio AT, Burneikiene S, Bulsara KR, et al.
Perioperative complications in transforaminal lumbar interbody
fusion versus anterior-posterior Reconstruction for lumbar disc
degeneration and instability[ J]. J Spinal Disord Tech, 2006, 19
(2):9297.

[10] B, Bfh, XVEM, 55 ZoMEmlFLIBHEE (A R Rl A AR S Rl
wa R R E R [)]. AEERRGE, 2012, 32
(10) : 922-927.

[11] Aoki Y, Yamagata M, Nakajima F, et al. Examining risk factors
for posterior migration of fusion cages following transforaminal
lumbar interbody fusion: a possible limitation of unilateral pedicle
screw fixation[ J]. J Neurosurg Spine, 2010, 13(3) . 381-387.

[12] Gepstein R, Werner D, Shabat S, et al. Percutaneous posterior
lumbar interbody fusion using the B-twin expandable spinal spacer
[J]. Minim Invasive Neurosurg, 2005, 48(6) : 330-333.

[13] mitd, skWlBR, Ak, 5. 8 AMERR S ST MRS
Cage BEAZAYIRIA[ 1], EMAL TR SRR, 2011,
15(39) . 7307-7310.

[14] sKFR, Wi, RAE, % HBCHRT B MHE ] A 6%
TEMER]EL8E T 1R 7 AR AR AE RO AR 2 s [0 ). PRI
LTS, 2012, 16(9) : 1639-1642

[15] SRR, WAk, BRIEDG, % XEEIF Al g =0 i g R IR Y7
REAER BRI HAET]. ARERlaRaE, 2011, 31(1) : 44-49.

[16] Suk SI, Lee CK, Kim WJ, et al. Adding posterior lumbar
interbody fusion to pedicle screw fixation and posterolateral fusion
after decompression in spondylolytic spondylolisthesis [ J ]. Spine
(Phila Pa 1976) , 1997, 22(2) : 210-219.

[17] Grant JP, Oxland TR, Dvorak MF. Mapping the structural
properties of the lumbosacral vertebral endplates[ J]. Spine ( Phila
Pa 1976) , 2001, 26(8) : 889-896.

[18] FfdsC, FAIR, #EIETE, . BUME A Tk Bl 5 -1
W MEHE I 2 5 A [ 1] T E U TE 45 I
JRIBES, 2008, 12(26) : 5016-5018.

(W H 35 :2015-05-30)
(R SCHR L BT





