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[Abstract] Objective To compare the clinical curative effect of posterior lumbar interbody fusion
(PLIF) combined with one versus two cages for treatment of bilateral isthmic Il degree spondylolisthesis.
Methods  From January 2017 to December 2017, 172 patients with bilateral isthmic I degree
spondylolisthesis treated by PLIF were analyzed retrospectively. A total of 97 patients (one-cage group) were
treated by PLIF combined with one cage, and the rest (two-cage group) were treated by PLIF combined with two
cages. The visual analogue scale (VAS), Oswestry disability index (ODI), the Medical Outcomes Study 36-Item
short - form health survey (SF-36), as well as lumbar spondylolisthesis rate, average height of intervertebral
space, lumbar physiological kyphosis angle and interbody fusion rate were recorded and compared between the
two groups. Results  The patients in one-cage group were followed up for 29.7 months (from 24 to 36 months),
and patients in two - cage group were followed up for 28.8 months (from 24 to 36 months). Except for the
operative time, blood loss (P <0.05), there was no significant difference in the baseline data between the two
groups. The VAS scores, ODI scores, SF - 36 scores, lumbar spondylolisthesis rate, average height of
intervertebral space and lumbar physiological kyphosis angle were significantly different from those
preoperation in both groups (P <0.05), but there was no significant difference between the two groups (P>
0.05). Further analysis showed that the interbody fusion rate in the two-cage group was higher than that in the
one-cage group at the last follow-up, but there was no statistically significant difference between the two groups

(P>0.05). Conclusion PLIF combined with one or two cages can achieve great clinical results for treatment
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of bilateral isthmic I degree spondylolisthesis, but one cage has the advantages of short operative time, less

trauma and less blood loss.

[Key words] Isthmic spondylolisthesis; Posterior lumbar interbody fusion; Cage

P 2R AR JPR i B0 R AR A T M B e o 2 A e
JBERE H 5 Ay DL AR 2 AR G el S R0 AR JIEEAE e
(1 KA 2 5 BN T 5% ~6% , FLH H 88 % L/S) 5
Lus™ o AT AR L% A= 1) J5 PR AT e A
P 28 A2 0k O ) T 3k 1l ) ARG R O 57 1
Pr, AT bR O SRR S Rl A 4 |
NPT, RIS Fe B R  BEHERS E ME s  a gt
I TEMIEA T A KT O FITRS , AR R KR AL
VA AR SZ TR I N AR SRR
RO, BRI IS, OG5 Bl B B A R i,
B IR RN B ZEAR A AU 8 b e SR AE il
W, SRR

XA B B SRR I IR LR RO WL BB L B
7 AT ST RS IR SIR YT I TCREE R R Kk
ERIR N R ARG . PR EZL Hirt
SRR A 8 0 5 B IR A A ) 2 o B8 T
EWIE . HHT, KA e T AR A k4%,
ST A EOBURCHE [B] il & 25 A IF AR R A A
WF5E B FE IR HE A 8] Bh-& AR (posterior lumbar inter-
body fusion, PLIF) 45 & BMg e SUMCHE (8] @l 2 1R )7
XU e 75 LAY TT 32 RO o JE ik i N P i R AR, , Ay
HAb T R AR

AR EHE

— AR S HEBR bR

o ABRUE : OFF A TEHEN BORE (2 Wibn i B4
SUAG S ORI IE S Ay WU 0 8 224 750 A ¥ B 5 @ Meey-
erding W IR BE S b Sy 112 s IS v o e ik
24 AR N AR R R ; @4 K& AR SFIR YT
(>3 M) Tl R 2 R RS ; © BT 3¢
S

HEBRFRAE : OIR A R NEHETE BUAE ; @A i
FRBAAAE R A @B I HERTIE

RS 4

(o] s e MACE G 2 3 K2 R 2 B o e 1 25 B Bt
HRRE 20174 1 H 220174 12 J % PLIF TR
TATT R e 35 224 Y T 3 JEEE AR Ve O 1195 N 172 43
MR A ] Al & B8 B A I . SRMC
97 1], Horpr 55 29 3l , L 68 il , 4 1% A (48.91+5.62)
%, B K5 45 0 (body mass index, BMI) A (24.29+

2.85) kg/m®; XML 75 B, Horh 55 25 4], 22 50 41, 4%
W4 4 (49.48+5.48) % ,BMI Jy(24.08+2.91) kg/m*, W
MR M BMI LA, 2 R e giit v E X
(t=-0.670, P=0.504; x’=0.232, P=0.630; t=0.466, P=
0.641),

= PRI

g N4 B BRI S U MR JS T bl 1, LU
AT AR SE Ay o 1) 00 Yl 8 2/ N O S A R
BT TN U IO XU AME & HURET i
Ui A KA IRET B A SRR T B RS &
TS (R e , SR P AT T BeEAR . P
A FH B U316 5755 5 firk 5 N0 g o 0 1 22 MR A8 )
78, U BRAE ] B 2L 2, T PRME IR S 23 8 R 2R
FEAIRR IR T VR N O HE Rl 5 45
FEUIIER T R BB i 180 385 DR N B R AHE ]
BRI 75 52, FRAEAAR Y AT A B U AMITE 5
HEAAR IR B 30°~45° 7 1] AH A B ML SURCHE (8] il
Gro B, AU IATE I S A0 B S N AR
RAFE, the bl O CE 51 s 1, 0 B 24845 .

I NP OB

ARG H LR A K 24~48 b FRELT1 R 24~
48 h JE R RS 1R s R 24 h PR TTIETS LTI RE B
PRI P8 5 Hadi 24 R IR 8l RS 3~5 d B,
HR e i S O S I S D TR S 2 3 A

S} =43 il

TSR TR ] AR H 1 By FARIF RRESE , K
FH Y& 906 e A5 0L B 3% (visual analogue scale, VAS) |
Oswestry LlJ it B 15 #8 %X (oswestry disability index,
ODI) {5 E 27 8] 72 (the Medical Outcomes Study 36-
item short-form health survey, SF-36) X} 9§ A AR Hj . AR
J5 KBV R DIRESEAT I o AT A 247 o [v)— B
FEEI ST 58

IS ARG

B TR AARTT AR5 S E D7 I ) BEME A3 X
A M AR DGR AR (B 1) o QONEHEN I3 i R e
JE 3 QAT AR b 2K BE 1 53 LU 5 @R E] Bt
SV P ME RN BRT S S P (R OB
MEA BRAT AR - LoHER 2 i) 4 5 SoHEIR 2
M P 24 FT 2 B PR I £ 5 CORFE ] il 5 s PRATHE™
HEIEMIGE X &7 b s HERIfl & 4% 5 1N 2 i i



+302-

B SRS AR R B - B M 1B % =ae/abx 100% , HE 161 B F-
BRI =(A+B+C)/3, JEEHE A BRRT O A (LL) B LA (A 1 2008 1 T
255 S ek 1 ZAR TR TR B I F
BOW H A B/NRAE K il JE A X 26 R sl A 2%
TCNiR% , fls A AR fb<d4o I <3 mm,

£ .Gt

K SPSS 18.0 G it B4 (IBM A |, & ) ik
FPAb B A5 16 250 A0 R BERE LA B b v 22
(x+s) Fom , N FARETE S LB R B ¢ 4
5, A1) LR P ST AR AR ¢ K 500 5 TP LR R
7N R RS EY Fisher ki, DA P <0.05 82574
GitE .

# R

— R
FAMCA AR 2 B9 T AR E] 23 531 8 (141.91 +

WEF20214E7 HS 128554 Orthopaedics, July 2021, Vol. 12, No. 4

12.19) min, (151.47+12.78) min, A H ML 54351 4
(330.41+49.48) mL. (408.13+60.38) mL, XA 4
T ML, AL R F R, Z SR A St X
(1=-4.993, P <0.001;:=—-9.277,P<0.001) , B
Bifi 15 (29.68+3.31) 1~ H , WAL AL B 177 (28.85+3.32) 4~
A Al 25802 F e L (1=1.622,P=0.107) .

= IRV

ARJG 1A H BRI BT 9 VAS 343 . ODI ., SF-
36 PEr B ORI ek B i, 5 R AR T LA, 25 5
WA G2 L (P <0.05) (A4 E Fis, 22570
Giit i X (P>0.05), FELE L,

= IFRAE

BAKZH PR O 50 (5.2% ) , R 2 AR AR
R 71611 (7.2% ) 5 ROKCER 3 BRI e 7 1611(9.3% )
ARG AR 9 171 (12.0% ) , X FE AL B 5 1
WRIE AT W2 T RO R AR 8 LA, 22 R e gt it2
5 (12.4% vs. 21.3%,P=0.114) . 7RG K BEV it
R WA R A ARG B ABOCTTTE AL Y L
PSR K B i N . 5 S5 0T RC0E

Mg AR EAL

PIZI ARG 1A H BRI Bl 5 s 8 A T
SRR [) B e R MR A TR o A A AR AT R ek
L ESWAEGIEE L (P <0.05) A4
B, 2SI TG FE (P >0.05), H W% 2,
AR UK BT B Rl 28R 91.7% , BUBCH Rl &
RH94.T%, R TG FE L (P>0.05),

AL LI 2.3,

K1 A FIRHLH TAREG )G B VASTE ) . ODI K2 SF-36 143t LE 42 (s )

- VASI43(43) ODI(%) SF-36 143 (41)

Aur ARFEIDH KKK A RIE1AH KRBV Aur AREINA KKEEDS
M4l 97 7.95+0.846 2.23+0.884° 2.15+0.833" 39.99+3.184 8.93+1.932° 8.84x1.760° 23.62+2.651 35.33+3.030° 35.45+3.035"
MAEAL 75 7.75+0.902 2.05:0.957° 1.97+0.915° 39.35+2.840 9.39+2.033° 9.28+1.997° 23.99+2.719 34.96+2.457  35.07+2.379’
! - 1.507 1.231 1.356 1376 -1.510 ~1.550 -0.893 0.861 0.909
PAH - 0.134 0.220 0.177 0.171 0.133 0.123 0.373 0.391 0.365
1 HIR AR, P <0.05

F2 A BB F ARG H5E AR 80 LR (es )

- p— (%) HE TR 5 BE (mm ) JBEHE R £ (°)

Aur O ARFIANH R Arr KRB KRB R ARFEIH KKKV
LR 97  31.89+3.668 3.87+2.003" 3.99+1.966" 5.15+1.140 11.40£1.205 11.28+1.205" 36.754.166 43.68+2.782" 43.37+2.841"
PUgs i 75 32.49+3.449 4.39+1.958" 4.56x1.940° 5.12+¢0.972 11.73+1.308' 11.59+1.326" 35.99+4.203 43.21+2.548" 42.97+2.132'
i - ~1.104 -1.707 -1.898 0.211 -1.722 -1.592 1.191 1.132 0.986
PAH - 0.271 0.090 0.059 0.833 0.087 0.113 0.235 0.259 0.326

- 5RYIRET S, P < 0.05



HR20214E7 A58 1248554 Orthopaedics, July 2021, Vol. 12, No. 4

L W - il

+303

A

2 ALY, 55 % R R EARE i FBEAE A B , SE 38 ORI A A, HEBR T ARESRAE AT PLIF FARYGST a~d ARFTIEMIGL X 2k )1 .CT IR Ls
HEAIUE AR I EZHE s 0 F: AR 1A A IEMIRL X 2 b 7 32407 RLA ELSMOHE DBl 15 07 B2 BL AT @ b ARUKBE DI TEMIS, X 46 R AR DL

W B K S

W’

e 5 224 75 A Vi JBEAE SR PLIF FARR 7 A
FeuE M A R AR FEASIRST rp, FRATT
JBE P A T LA e 0 22 AR T A O o AR
JH BB OSUROHE 18] Fil 75 78 BRI R3O 85 R R
PLIF 25 6 B 8 OSUROHE ] fill -G 4 1A 7 U] gk 8 24
T L A e 0 0 5 2 ] 3R A5 08 1 N HERSUE
FISCPEAE T, (05 75 17 BEME A S A, AfE ] B v Pk
52, T S E BN K S T RE B R AR TR A

ABFGE R, AT & B AL AR S5 19 VAS B
43 . ODI., SF-36 ¥ 43 ¥ 5 A 1 ] 1 2t 3% (P #) <
0.05) ,{H4H [a] 22 ¥ g 245 L (P14 >0.05) , H
JE DRI AT s LA ke 8 7 2 I 5 B M R Mk e 2k
S RRA, MR [ IR RS IR A R B SRR ST 28
TR, AT 7= A ME A R TR LA A 1 FEARTI S

o FRATTOR M AR D | 3 3 I 43 2 A XA A
(] S, fff i AR A B 58 20 IO P A, 3 B AY) RS U
HiY, UL, RETH 28R a2 & s R IK
SRR R 2R A A I PR 28 B 2 S A, 5 [
AR EBE X RARR, 40, M 5 AR G
I RAE A, 2RI LG 2F B L B ATHEF AT
FEHR TR LR AL 2R WD 1 S G S PR A o
LR % M RS () TR A A A S A A B TR
IS

BRI Ah  FoATT & B IR B 7 B XSURGC 28 ) il
REGPAME & (AR IG5 L X Rk
TR AL T B MEEAE e IO 1) T ARRYT L Al A 2 PP
FARBR B EEIEFR . 20054F , McAfee 25 i} 1H
T 120 {51 A e S g AR FH ERANAE ] Fl 75 4 T 28 M
(i) L HEEAFE [0 i 5 AR R Bl 5 %60 97.5% , Zhao 551 48,
3 TR R AT R EE S, FE4R SRR



*304-

HE20214E7 A% 12555 44]  Orthopaedics, July 2021, Vol. 12, No. 4

4« N

B3 A, L, 48 % R I AR T BE ABE , 5235 AH OCARTT A £, HERR T ARBERAIE, 47 PLIF T AT a~d  ARBTIEMINL X LA CT IR L
HMEAKUIE SR 1T BB s € £ ARG 1A IR X Z)7 Ton B A R4 HOSURCHE ) il 5 a8 00 8 LA g e RUBEDTI IEMIL X 2R oK WL
TR AN S

e (N5 (8 FOBURC R 545 BRI AR5 R 400 . A
(I il 48 ) S PR A B 0 AT B, LA
TAAERYET R, O BOARRE T , G
R A L ST B g B, O A AR I LAY
TR AT A B AR A Rl 5 -5 XU
IR G A 7 DT W 22 5 . WA ST
ok R BRSO TR] R 525 MOUMCHE 8] Rl 15 449 T A
AR RES R B 25 7 TEGe it L ARt
FEHR, FATTHEAR AHE B Rl A 1, Y75 A7 K75 A
A AR TSI I5 92 AH AU AR U BE D I fil i 56
M v, Al RR SRR T XU AR5 4%
TE I IR AE P P ) Fsf Xk A A2 A ) i, A A DU
Rl A AR BRI 0 AT TR B TR (B T
5 AR A Z A RIS T RLA A R R AR
FIRE 353 AF- 3, LA RS E R b Jeay il fe ™, ek
FIR B st 3 1 S A A ) TR, DRy R B T i

AR 2

XUt SR 7 T 8 P AR T M e e B A AL, I
R — . A H AR Z A e T
HPh R BEA AL, ELRALRES ] AR E REAE ,
PRI R AIR P RCR Y (EFRATT A BRI 11 ke i 224
TR P N S T Bt g BE TR P b AR, L 2 B
AFE I B2 e J8E 52 e 2 -5 507 il 45 X LA S, I
TR EAER A= A PERE AN AR B . A HFSTIA
N SR SN T LB R 2 HUAS BA , fBh
ZEAR IR A A 2 hr FTRE P A SR T A A=
Yy 15 DIRE , B AR AN LRI I RE ™ . (HIRATTI N
JOE AR A B A 1 A o BT R A A (B T O T3k
P S Armisg PRI, 6 IR LB XUk
Tl AL TR [P A T O g N AN EER S8 I S AL, mT RE
RN RAR DL SR TR 0 B 255 T A
FRS o8 i) A, 3 B R AR B A 2R o



WEF20214E7 HS 12855 4] Orthopaedics, July 2021, Vol. 12, No. 4

JE VRS AFEI] B f) o B, A IMEAR TR, SRR A
FNFREE

ABEFEAAAELL T ILTT R FRYE . B 58, A0TSR
N — TR BB EEAIF IS, 76 B R 3 4% ] REATAE
— R B 22 (BT FEE R e R TAR A —E
(45 AR, HIRA AT T B KRRk . K,
FATTHD A9 A 1] DA B — 0 R L S AR X 4
7 A BIAETE T REA BT D 77 , DA I 7 SR TR
(8922 F D BTG PERT T DL — 20 SR RN T R B o5
B AW TN AR 1] v R 35 F R (IV 2 A
VRN, RIS T3 BT i AR AN TR A
Jr i RBCRA 7 i — B IR AT SO Sk
R N BAR ORI &P 5 1 MORFR AN J25¢
B, AT BEXT R b S AT ST R A i e

FRIRFA L I WF 5 A BLAAMOEE S5 O IR XL
e S 22 7 I 38 B T MOEAE PR 7 8 22 S e T2
SC AR FARCZE R NAE T AR T A ] B AR S I
AT LR AL

£ % x W

[1] Wiltse LL, Newman PH, Macnab 1. Classification of spondylolisis
and spondylolisthesis [J]. Clin Orthop Relat Res, 1976(117): 23-
29.

[2] Kalichman L, Kim DH, Li L, et al. Spondylolysis and spondylolis-
thesis: prevalence and association with low back pain in the adult
community-based population[] ]. Spine (Phila Pa 1976), 2009, 34
(2): 199-205.

[3] Kasliwal MK, Smith JS, Kanter A, et al. Management of high-grade
spondylolisthesis[J ]. Neurosurg Clin N Am, 2013, 24(2): 275-291.

[4] Leonidou A, Lepetsos P, Pagkalos J, et al. Treatment for spondy-
lolysis and spondylolisthesis in children[J]. J Orthop Surg (Hong
Kong), 2015, 23(3): 379-382.

[5] Cunningham JE, Elling EM, Milton AH, et al. What is the optimum
fusion technique for adult isthmic spondylolisthesis—PLIF or
PLF? A long-term prospective cohort comparison study[J]. J
Spinal Disord Tech, 2013, 26(5): 260-267.

(6] Henry W. Spondylolisthesis: Surgical treatment and results [J].
Surg Gynecol Obstet, 1932, 54(9): 599-606.

[7] Diedrich O, Perlick L, Schmitt O, et al. Radiographic characteris-
tics on conventional radiographs after posterior lumbar interbody
fusion: comparative study between radiotranslucent and radi-
opaque cages| ] |. J Spinal Disord, 2001, 14(6): 522-532.

[8] 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.

(9] BT, IR, BRLE TR, A5 TEME I DL I8UE | 9 T Sl
AT BRI AR, 2002, 22(2): 72-75.

[10] Herkowitz HN. Degenerative lumbar spondylolisthesis: a surgeon’s
perspective of 30 years in practice[ ] . Spine J, 2010, 10(10): 916-

+305-

917.

[11] Kim S, Mortaz Hedjri S, Coyte PC, et al. Cost-utility of lumbar
decompression with or without fusion for patients with symptomatic
degenerative lumbar spondylolisthesis [ ] |. Spine J, 2012, 12(1): 44-
54.

[12] Lee CS, Hwang CJ, Lee DH, et al. Fusion rates of instrumented
lumbar spinal arthrodesis according to surgical approach: a system-
atic review of randomized trials [J]. Clin Orthop Surg, 2011, 3(1):
39-47.

[13] McAfee PC, DeVine JG, Chaput CD, et al. The indications for in-
terbody fusion cages in the treatment of spondylolisthesis: analysis
of 120 cases[J]. Spine (Phila Pa 1976), 2005, 30(6 Suppl): S60-
S65.

[14] Zhao ], Wang X, Hou T, et al. One versus two BAK fusion cages in
posterior lumbar interbody fusion to L4-15 degenerative spondylo-
listhesis: a randomized, controlled prospective study in 25 patients
with minimum two - year follow - up [J]. Spine (Phila Pa 1976),
2002, 27(24): 2753-2757.

[15] Enker P, Steffee AD. Interbody fusion and instrumentation [l
Clin Orthop Relat Res, 1994(300): 90-101.

[16] JET3C, BESCEE, R3S, IEEHES AL Cage B AJIIHES FRET A [E
SEM ZHEA BT/ AT LR LT ] ) N BE 2 B 24k, 2005, 33(5): 36-
39, 57.

[17] Molinari RW, Sloboda J, Johnstone FL. Are 2 cages needed with
instrumented PLIF: a comparison of 1 versus 2 interbody cages in
a military population[J]. Am J Orthop (Belle Mead NJ), 2003, 32
(7): 337-343.

[18] Fogel GR, Toohey JS, Neidre A, et al. Is one cage enough in poste-

[l

rior lumbar interbody fusion: a comparison of unilateral single cage
interbody fusion to bilateral cages[J]. J Spinal Disord Tech, 2007,
20(1): 60-65.

[19] Soriano-Baron H, Newcomb AG, Malhotra D, et al. Biomechanics
of Nested Transforaminal Lumbar Interbody Cages [J]. Neurosur-
gery, 2016, 78(2): 297-304.

[20] Postigo S, Schmidt H, Rohlmann A, et al. Investigation of different
cage designs and mechano-regulation algorithms in the lumbar in-
terbody fusion process-a finite element analysis [J]. J Biomech,
2014, 47(6): 1514-1519.

[21] Poussa M, Remes V, Lamberg T, et al. Treatment of severe spondy-
lolisthesis in adolescence with reduction or fusion in situ: long-
term clinical, radiologic, and functional outcome [J]. Spine (Phila
Pa 1976), 2006, 31(5): 583-590.

[22] Kawakami M, Tamaki T, Ando M, et al. Lumbar sagittal balance
influences the clinical outcome after decompression and posterolat-
eral spinal fusion for degenerative lumbar spondylolisthesis [J].
Spine (Phila Pa 1976), 2002, 27(1): 59-64.

[23] Goyal N, Wimberley DW, Hyatt A, et al. Radiographic and clinical
outcomes after instrumented reduction and transforaminal lumbar
interbody fusion of mid and high-grade isthmic spondylolisthe-
sis[J]. J Spinal Disord Tech, 2009, 22(5): 321-327.

(SR 11393 2020-09-30)
(A SChi - RN )

5| A

(I8R5, TSI, TS0, 5 HEVRIT 2 AR 2 A MR DR

B IR T S e FR LA 11 RE A T B AE (4 X F ST LT ] R,

2021, 12(4): 300-305. DOI:10.3969/}.issn.1674-8573.2021.04.002.



