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BWE. (B8] FWitEBEIEHEN RS SR (posterior lumbar interbody fusion, PLIF) ARJGRIA #UTERIAEH 2. [Fik] 2018
AF 1 H—3 AT Lus 19 Bt PLIF TR 91 BlBRFHWAARBIGE, MEARJGRG ST R AN, RAHHRE R AR L2028 5 b
TR R Al G AR DI R A A R . [ER] ERKBET, KAMAGIRUE 21 6 (23.1%), KREEMEEHETIE 70 4]
(76.9%) . VIRELLA I TBTAS B B0 28 1 TR TR /45, (9/12) vs (10/60), P=0.005]. PHALFARME] . YIFKE . Rk
I 2 S A TG S (P>0.05), HUTRERA LA 0% 325 TR UL [/, (3/18) vs (1/69), P=0.012], AHIFAZ I ,
TUFEALIEIAIL rCSA [(1.520.4) vs (1.720.5), P=0.038]. HEZZHL CSA [(4 530.3£776.6) mm’ vs (5 000.5+912.8) mm?, P=0.035] . HE5% L rC-
SA[(3.0£0.7) vs (3.9+0.8), P<0.001]. HEZZL rFCSA [(2.320.6) vs (2.9+0.7), P<0.001] ¥ 5/ NTARUTIGL , (BT CSA BIER
T ARVUEL [(1 547.8+309.9) mm’ vs (1321.2+296.0) mm?, P=0.003], AJG AT, PLFFLL PI-LL [(11.7£7.0)° vs (6.49.6)°, P=
0.022]. EPZI SL £ [(6.0+£3.3)° vs (3.0£3.4)°, P<0.001]. RPZIMEMIBREE [(2.9+1.3) mm vs (1.9£1.0) mm, P<0.001] i &K TARUTFFEL
A HENR] Rl G i 8] S 2 0 T 38 [(6.7+1.8) N H vs (5.2+1.4) 1 H, P<0.001], It HRZHEIHER, B HHA (OR=5.967,
P=0.030) . ARJ5EIZIHERIBI R (OR=2.296, P=0.013) . El%| SL (OR=1.256, P=0.041) ZR&ASTIEGRHNZE . MiAEEL FC-
SA (OR=0.525, P=0.048) JEMIG#RUIREIIGATNER . (i8] Heis . BrEMERIBS R SLFIEMEE TR . RETHEZS AL
rFCSA i3/ PLIF RJG R ARl A 2 TR R R &
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Factors associated with cage subsidence in posterior lumbar interbody fusion // LIU Yan', GUAN Hua—peng"’, QU Xin—tian', LI
Nian—hw’. 1. Shandong University of Traditional Chinese Medicine, Jinan 250255, China; 2. Department of Spine and Spinal Cord, Affiliated
Hospital, Shandong University of Traditional Chinese Medicine, Jinan 250011, China

Abstract: [Objective] To search the factors related to cage subsidence after posterior lumbar interbody fusion (PLIF). [Methods] A to-

tal of 91 patients who underwent Las single—segment PLIF from January to March 2018 were included in this study to observe whether cage
subsidence (CS) happened after surgery. Univariate comparison and multiple logistic regression analysis were used to explore the related fac-
tors of the cage subsidence. [Results] Up to the last follow—up, 21 cases (23.1%) had CS, while the remaining 70 cases (76.9%) were of non—
CS. The CS group proved significantly higher proportion of osteoporosis than the non—CS group [yes/no, (9/12) vs (10/60), P=0.005]. There
were no statistically significant differences in operation time, incision length and intraoperative blood loss between the two groups (P>0.05),
but the CS group had significantly higher intraoperative endplate injury rate than the non—CS [yes/no, (3/18) vs (1/69), P=0.012]. In terms of
preoperative imaging, the CS group was significantly less than the non—CS group regarding psoas major muscle rCSA [(1.5+0.4) vs (1.7£0.5),
P=0.038], paravertebral muscle CSA [(4 530.3+776.6) mm’ vs (5 000.5+912.8) mm’, P=0.035], paravertebral muscle rCSA [(3.0£0.7) vs (3.9
0.8), P<0.001], paravertebral muscle rFCSA [(2.3£0.6) vs (2.9£0.7), P<0.001], but the former was significantly greater than the latter in verte-
bral body CSA [(1 547.8+309.9) mm’ vs (1 321.2+296.0) mm’, P=0.003]. In term of postoperative imaging, the CS group was significantly
greater than the non—CS group in PI - LL [(11.7+7.0)° vs (6.4£9.6)°, P=0.022], segmental lordosis (SL) [(6.0+3.3)° vs (3.0+3.4)°, P<0.001],
intervertebral space height [(2.9+1.3) mm vs (1.9£1.0) mm, P<0.001]. In addition, the former got intervertebral fusion significantly later than
the latter [(6.7+1.8) months vs (5.2+1.4) months, P<0.001]. As consequence of binary multifactor logistic regression, the osteoporosis (OR=
5.967, P=0.030), greater postoperative intervertebral space height (OR=2.296, P=0.013), and greater SL (OR=1.256, P=0.041) were the risk

factors, while greater paravertebral muscle rFCSA (OR=0.525, P=0.048) was the protective factor for CS. [Conclusion] Osteoporosis, exces-
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sively corrected intervertebral space height, excessively corrected SL, and smaller preoperative paravertebral muscle rFCSA are risk factors

for CS after PLIF.

Key words: posterior lumbar interbody fusion, cage subsidence, correlative factor

H H TSR TR MR A s, T
RIS EHE o HERIRLS 8% T AR SCHEZH AL
w5y, X TFARETRERBOCSIEN . RS 2 UikEe
JEEAFER & DL IR 2 —, AR SR iy
HEJ5 B il 5 T R RS fil& 8% U0FE & 2R R R 26% ~
50%, ZRETARIG VN MEaRURETE X &
RPN RL G AHRA LA TE, FEUMER] X
e HIRESCHEAE IS ,  JRy A A AR R L
RN P BT AERIE | phE DR SR & 45
ARJERD, REHETGEHT ZRTR, MRS AT
Wik ien f R R AR AE AL B, IR TTC R AR50 T TR
I EA ZCEERER . IR EXT Rl G ST
WERBSE L A4, JCHIEMESS W47 SR A RS
I TA) S5 R R B AR AT, ASBIFSE 3G B PR I A
[&] ElA AR (posterior lumbar interbody fusion, PLIF) &
JER G AR SR R, IR TG

1 #REFTE

L1 A S HERRbRHE

ABRUE: (1) PEHER AV, Ao bHERE 5
& HIE  (disc herniation, DH) . #EGF %S (spinal ste-
nosis, SS) FEAMER 1T AL (lumbar spondylolysis,
LS) 47 Lys W Be TR . (2) TRy O HEMESS B
RS s (3) IRIRTORVIBAETTFORE e H BT F] f
DOy 24F; (4) AR TARGTT, &E M R E
+e

HEBRARIE: (1) FT2BTFARIBIT; (2) AHEM
oL EMERR; (3) REABRY. WETHES;
(4) AEHFTREHE; (5) BALHE. Mg, Rk
FAER LI
1.2 —fsoRt

R FIAA S HERPRIE, 2018 4F 1 H—3 ] F
ABEFAR HARAFHE VT AT Lus 5795 B PLIF 353 91
BIAGEABITE . RYERA KRG AT, 2 TR
HRMARTIRL . ARG RBE B AC I ZE ottt i f
B TR
1.3 FARIE

BEBHRRBEINE, BUREML . 175 EH )
M, BEECRICT GRS & AiHE S IR vk 5t

Mo, BCEEASLE, CIBE X Ll LA A HE A 17
B, WENE AT AMES ARET . ATHERUE, $7K
MRGSE AN, BRI BRI ZH 2
Ji, FERE S BRI BRI 2t , WIIRTE BRI AR 202,
1 O M BRAIMERR 5 J BRI, B BREIR B ST
FLAMEIRIRIRE, TIZMEIBRT T AR NG & ARl f
JELR . WCE PSRRI R , HEET-HE RS, B
[ E . HCEDIE, BIREETIH .
L4 PHFER

AR BE VI B A 5 B RS2 mm AT (B
A B TE SR E AR © 0 R BEARAT— M
TORE, RARAERS . PER] . BMIFEEL. SRR, SRS
R G IR . IR S Bgias . kA
AR ETR, WG BTN A (segmental lordosis,
SL). BIZI SLBFIEME ORJEH IR A SL 54T SL
ZAH) . 2R Modic 2728 . MEHERTI™ A (lumbar lordo-
sis, LL) . B #&MAHA (pelvic tilt, PT) . #EE- A
(sacral slope, SS). ‘H ZE-MEMEVLECEE (PI-LL). L H]
Imge J FAFIHRACRAR NI 1945 3 o5 A 5 JILAE I 7R
(cross—section area, CSA) WA 4, B MAGHTIEE
J& (fat infiltration, FI) ', FFHH5ADGHE R U AR A
T (relative cross—sectional area, rCSA) . 52 ]l rC-
SA . MIXTIIREMEMESS USRI A (¢FCSA), 357 +C-
SA AH T HERMAI . PREF S @ X ILA CSA #Y5E
Wi = FARM TR TARHIN | IR . ARp
e . ARPZARBOEO . ARF IR A S B %]
T LA (BT BT e B2 | ARSR T BB AR | MER]E flA ]
DA 5 2R T B il 5 e e s B o
15 geiteEgik

B SPSS 20.0 BAFFEATGE 0 b o TR AR
PLzes Fon, BORHRIESIMGI, PRI BRI
SEREAS ¢ KB BORHRARIES AN, SRR
5o THEGERER AT X KB Fisher FEHAIE: . 52K
BB 2 R A Mann—whitney U K. P<0.05 N
AR DIMER RS 82 5 A R U
g, HAMPRER Dy AR, T ZouZ R ER AN
I3HT .
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2.1 RS AT E R S, JF H BRI ARG T

O1 1 FB 3 34 F 4R T R 58 J 8 B PLIF FA
BRRBEY], KM EEIL 21 6], S
23.1%; AKAEBA U EE I 70 6], Sk
76.9% . 21 Flf & Ui B E T, NAMRDIFE 17
B, 5 80.9%; MU 1 6], ftt 4.7%; XL
LRV 3 1), 5 14.3%, BLESEAZ LK 1 ARl
20 VLR 1 1) B3 DR D 1 2 T R il & 2R LR RS o7
TTZRFAR, RAVGERUIMEEE A THUE A K e
BCEAYY, ISR U R . AR BT PR AL
PRI BT IR R AR
22 JEUUMER PRI R s

R AE AT, BB E - i, Mgl
BTG R WA 1, — MRy, WAL R4
W, PERLL EE . BMIFEEL. BARisWr . A0 &
WA | R AT i IR SO R 1) 25 S oG 2 5 X
(P>0.05), {HUTRELL B BRBAS & A 5 02 T AR TR
4 (P<0.05). RETAGH I, VIBEAARTTZRR Mod-
ic R E BT RTIELA (P<0.05), UURELHA A E
KWL rCSA | HESZHIL CSA . HESEHL rCSA | HESEIIL rFC-
SA YU B /N FARULELL (P<0.05); {HAMEAR CSA &
FRTRUEA (P<0.05), W4 LL, PT, SS., PI-
LL, MEMBRERE . RN CSA . HMESZIL FI. HESZAL
FCSA MR gi2E L (P>0.05), FARMHITE
BT . BT ARRE , VIO Rk
IS¢ L (P>0.05), {BUTHELH &M fi R
WEETRUEN (P<0.05)., RIE#EAGT7H: Uik
2 PI-LL. BPZI SL % 1E 1 B . B ZI0%% 1F HE R B =
JE L RhG ER TR & B E KT AR VIR (P<0.05),
DL 2 HE 0] B il B 1) b 3 e R DO RR 4L (P<
0.05). WZIARJE LL. PT, SS. fHEB T BLRAE . Py [E
ERM IS ETEG 242 L (P>0.05)

2.3 REEVIREMR —ou R RIH

PURASUIRE A AT &, AR Ry A AR 51T
JCZL B A0 W36 2, BIALSRREE N
86.8% , % K J7 ki 3 AL AL A AL (x'=40.416, P<
0.001)., BIHEIEH (OR=5967, P=0.030) . HIZI
HE 18] B 057 1E = B K (OR=2.296, P=0.013) . H[1Z] SL
FRIEMBER (OR=1.256, P=0.041) JZRlA 2ok e
W6 R 2% . i HE 2% WL rFCSA K (OR=0.525, P=0.048)
SRR TR R R

3 % i

IR 839K ] PEEK B, PEEK # 5t B
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B o0 AT LARR A £8 R IR RN [ L5 1 Cage SKH%
FEHEMIBR, PRI AN = B 7 Sl ml G a R A HE )
i X J] L A 2 P A S IR PR Z i 5[] A )
B AR ARSI T R, AR BRI
RE Yo ARG Rl A SR 25 M (R4 A RICR M
FHREN, BARES TR RERRAE, 1A 5
R BB TS A RS SR TR ST s P
%, Hou 55 "l AEW 2l B, % SHE
TRZH A BBEIR AT B AR G . XIS IR oE 45 21
rh e IR %8 B BT e A Rl A TR P e E A TR
FERRR o FEASE it 2 Y 5 I T B BgiAs il il & 2
DUREFTREE RGN . BREE A BRI, TARES
Kooy Rl 2 fl & 2 UTRE R GBI R T, Yang 55
WEoE b, A R] B B 45 T 2 3 I gl 515 B 1
J1, TR A . S PR A LR At 23 il
B UL RIAEAS, R P 2 b s 22 PR AR A AR IR 2%
fir, AR ARG R DT . Wewel 45 1 ZERFSE
fRh, AR R LA I Al G as IR AR L, A
4 A BT A RTVE Rl A R TR ST S R
PIZE Y, Y IE T BebERT I At RE, REas e
VAU I N < BU 4 312 e gL A BV o S T S |
IR EXHIE A B A 7EH I AP, > SL
W IE AR BE A KA, Rl 5 U0 R 09 R e PR B e 3
Schwab &5 " $EH, PI-LL<10° A A H-E 20T, X T
BHREMEAE EENE L, H PI-LL (A, TEHE
RJG B A FF R AE v REERRA 7 TR B I 7 AR 4l
S IRARNE DL SR S8, 5 SRV S A ] Bt s B K
B IE T B ET A, EIRRL G R TURAE
MESZFNLIEIR LR CSA K FTSEPFANHES LA 2546
PICHESEL ™, MESZ LR FH DAGERR 1E 8 A BT
AR RE NN RS . S EE
APE AR E PERRAR, I A ARl A 2O . Sing-
hatanadgige 55 ' ZEXT1T MIS-TLIF 84 F Rl 17 & B
MESE LSS0 A A AR DI fE R R 2 . THARESE Y it
G HHESS LR 5 AR S HUR B AHDG, HESS
LR AL i SR 14k, AEFRPEATE SR
s, AL, MHESFNL FCSA KR, RS &
ARG AR TR o I AIME ) B Rl B ) s 5 Rl S R TR
WOMG, HHEBIACHIRED HAWIH, Lee 55
AN 79 GRS TR E AT LB, 2 IUHE
B RGBT BRI AR ST HE ] Rl S 2R AR L A I
AT, DU PR . AR RS i R 2 &
FUHERI BB BRI =, Rl de— AL
Z BRI, R 2R SR A A DU PRl T
o MRS U, FARMEMBRAT S L sih—
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= 1. ERNEFHEENETEERLR
Table 1. Univariate comparison between the sunk group and the non—sunk group
£zt YU (n=21) KURELL (n=70) P
—RTOR
RIS (4, X ) 57.0£10.2 53.012.8 0.203
PRI (1], B 9/12 31/39 0.908
BMI (kg/m’, X +s) 25.4+6.7 253429 0.952
A (5], 2 75) 5/16 12/58 0.492
WL (151, S/ 75) 6/15 9/61 0.089
BHIRIA (191, 2/ 15) 4/17 17/53 0.617
eI (1, J2/75) 11/10 23/47 0.105
BB (1], J2/15) 9/12 10/60 0.005
B (T{H, x +5) -1.0+2.0 0.3+1.9 0.009
TR (H, x2s) 5.9+5.2 5.0£2.0 0.102
A (1], DH/SS/LS) 13/4/4 33/25/12 0.343
RATRAZ
SL (°, & +5) 9.7+6.0 10.245.3 0.748
L Modic 278 (B, 111/4) 4/3/0/14 5/10/17/38 0.049
LL (°, & +5) 36.3+14.6 40.2+13.3 0.252
PT (°, & +5) 223189 18.2+11.1 0.128
SS (0, % +5) 28.4+10.2 30.8+8.6 0.300
PI-LL (°, % +s) 14.2+14.5 8.7+13.6 0.111
HEMRTBR B (mm, % +5) 9.2+1.8 8.7+1.6 0.214
JERL CSA (mm?, % +5) 2226.9+700.3 2221.2+666.9 0.973
JERL rCSA (% +5) 1.5+0.4 1.7+0.5 0.038
HEZE WL CSA (mm’, % +5) 4 530.3+776.6 5000.5+912.8 0.035
HESZ L rCSA (& 2s) 3.0£0.7 3.9+0.8 <0.001
HEFR CSA (mm?, % +s) 1 547.8+309.9 1321.2+296.0 0.003
HESZIL FI (%, & +s) 24.3+6.2 24.8+8.4 0.793
HESFHL FCSA (mm’, % +5) 3 434.62689.5 3783.5£917.0 0.111
HEZZ L tFCSA ( % +5) 2.3+0.6 2.9+0.7 <0.001
FARATRE
FARBE (min, 7 +5) 1.9+0.3 1.9+0.3 0.863
AR (ml, % +5) 288.1+86.5 266.2+90.8 0.331
PITKE (em, 7 +s) 10.6+1.9 10.1+1.9 0.309
SERLARI (1], J2/75) 3/18 1/69 0.012
RIGRAZ
LL (°, % +5) 40.0£11.3 42.549.3 0.308
PT (°, % +5) 20.3+7.3 17.0+9.8 0.158
SS (°, & =) 30.5+9.6 31.97.1 0.490
PI-LL (°, % +s) 11.7£7.0 6.4+9.6 0.022
R SL R IEMBE (°, % +5) 6.0+3.3 3.0£3.4 <0.001
R Z2HE [E] PR BE (mm, % ) 2.9+1.3 1.9+1.0 <0.001
AHERTTBORAR (], B/ F/EF) 7/4/0/10 15/5/3/47 0.605
HEM] B RS R (H, % ) 6.7+1.8 52414 <0.001
A I 52 R D (191, S/ 45) 1/20 0/70 0.066

F: 45, DH, disc herniation, ME[R]FEZEH;

SS, spinal stenosis, HEE 4% ; LS, lumbar spondylolysis, IEHENT B
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Table 2. Results of multi—factor logistic regression analysis of sunk or not

A IS e B1H S.E Wald & OR i 95% CI P
AFIEAAL 1CSA 0.122 0.924 0.017 1.130 0.185~6.911 0.895
ARAGHESZ WL rFCSA -1.425 0.721 3.913 0.240 0.059~0.987 0.048
B BB 1.786 0.825 4.690 5.967 1.185~30.052 0.030
B2 T B85 1 v 8 0.228 0.112 4.165 1.256 1.009~1.564 0.041
BP0 SLJF IE F1 )5 0.831 0.336 6.105 2.296 1.187~4.438 0.013
AJ5 PI-LL 0.046 0.041 1.293 1.047 0.863~1.007 0.255

K1 BFEBME, 65% . la: REIEHE CT 7R Lys TBUERI N, SL oy 5.5°, FARWE L NAMSER; 1b: ARHT L F&HUK
- MRIZRIERML rCSA 2 1.5, HESFIL rCSA 2 1.9 HESHIL FCSA Sy 1.5, MEARIEARY 1 762.4 mm®; le: RJS 1 d JEAE CT %
ROLZRA AT ZARBEIR, HETRI BSOS IE R B2 4.0 mm, SLEFIEMELN 7.7°, PI-LL %y 8.2°; 1d: ARJFPARMEMES RN CT
AHERIBRC MRl , RS 2R U0RE 3.4 mm.

Figure 1. A 65—year—old male. 1a: Preoperative CT of lumbar spine showed Ly disc herniation with SL of 5.5°, and intact upper and low-
er endplate; 1b: Preoperative horizontal MRI under L4 endplate showed the rCSA of the psoas major of 1.5, the rCSA of the paravertebral
muscle of 1.9, the rFCSA of the paravertebral muscle of 1.5, and the vertebral area of 1 762.4 mm?*; 1¢: Sagittal CT scan of lumbar spine 1
day after surgery showed intraoperative end plate destructed, with the intervertebral spacecorrection height of 4.0 mm, the SL correction
Angle was 7.7°, and the PI-LL of 8.2; 1d: Sagittal CT scan of the lumbar spine six months after surgery showed that the intervertebral
space had been partially fused, and cage subsidence of 3.4 mm.

~

B 2. BEL M, 68 %, 2a: RAT CT 78 Las 19BE SL oA 2.4°, FARPIBL L FAMGERE; 2b: RET La T LAHKF MRI - HEE 1k

78, ERLrCSA 7 0.8, HEFZFAL rCSA 2 1.8 HESHIL rFCSA Jy 1.3, HEMREIFR N 2 273.7 mm’s 2¢: RJ5 1 d JEHE CT SRARAL
AR IEMERIBR ) 3.0 mm, HFIE SLAAJEN 8.4°, PI-LL A 13.0°; 2d: RS 1 AEMEHESOIRAL CT 7 MR Bl A2, B0
VAR, RlE AR 3.1 mm.

Figure 2. A 68—year—old female. 2a: Preoperative CT showed that the SL at Las of 2.4°, with intact upper and lower endplates; 2b: Preop-
erative end—plate horizontal MRI under L4 showed the spinal canal stenosis with the rCSA of the psoas major muscle of 0.8, the rCSA of
the paravertebral muscle of 1.8, the rFCSA of the paravertebral muscle of 1.3, and the vertebral area of 2 273.7 mm’; 2c: Sagittal CT a
day after surgery revealed the intervertebral correction height of 3.0 mm, the SL correction angle was 8.4°, and the PI-LL of 13.0°; 2d:
Sagittal CT scan of the lumbar spine 1 year after surgery showed that the intervertebral space had been partially fused, osteolysis and re-

sorption, and cage subsidence of 3.1 mm.
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