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[Abstract] Objectives: To investigate the effects of cage subsidence after monosegmental transforaminal lum-
bar interbody fusion(TLIF) at the lower lumbar spine on the sagittal alignment outcomes. Methods: A consec-
utive cohort of 114 patients (31 males and 83 females) was retrospectively reviewed, who had received
monosegmental TLIF at 14/5 or L5/S1 level between January 2015 and January 2017, with an average age of
57.0+11.6 years (31-74 years) and a mean follow—up of 29.8+4.3 months. There were 65 patients receiving
TLIF at 14/5 and 49 at L5/S1. They were also classified into the cage subsidence group and the non—subsi-

dence group, with 22 patients in the cage subsidence group and 92 patients in the non-subsidence group,
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respectively. Lumbar lordosis(LL), segmental lordosis(SL) and disc height(DH) parameters were measured to e-
valuate the radiographic outcomes. The 3 months after postoperative parameters minus its values in preopera-
tion and the final follow—up values minus the values in 3 months after postoperative represented reconstruc-
Oswestry disability index (ODI)

were collected to evaluate the clinical outcomes. The student T test was used to compare continuous variables

tion and the loss of follow—up respectively. and visual analogue scale (VAS)
and chi-squared test for categorical variables(P<0.05 was considered statistically significant). Results: There
was no statistical significance in preoperative, postoperative and final follow—up LL, SL or DH between the
LA4/5 group and the L5/S1 group(P>0.05). However, the reconstruction of LL and SL in the [4/5 group were
superior than those in the L5/S1 group(4.8°£1.0° vs 3.2°£0.96°, P<0.001). Also, patients in the L5/S1 group
vs —-0.15°£0.79°, P<0.001).
there was no significant difference in reconstruction or loss of DH between two groups(P>0.05). The incidence

of cage subsidence in this study was 19.4%, being a little higher at L5/S1 than [4/5(15.4% vs 24.5%) but
without statistical significance (P>0.05).

were noted to have more significant loss in LL and SL (2.7°£0.5° In addition,

The age in the cage subsidence group was older than the non—subsi-
dence group(P<0.05). There was no statistical significance of reconstructive LL, SL and DH between the cage
subsidence group and the non—subsidence group at preoperation, postoperation and the final follow—up(P>0.05).
However, the losses of LL, SL and DH in the cage subsidence group were higher than those in the non-sub-
sidence group at the final follow—up(P<0.05), but the patient reported outcomes were not significantly different
between two groups with/without cage subsidence before surgery or at each follow—up (P>0.05). Conclusions:
About 19.3% of patients experienced cage subsidence after monosegmental TLIF at the lower lumbar spine,
slightly more frequently at L5/S1 than 14/5. Cage subsidence had a significant association with correction loss
of SL and LL, but it did not affect patient reported outcomes.

[Key words] Monosegmental; Transforaminal lumbar interbody fusion; Cage subsidence; Lumbar sagittal align-
ment
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1 AR5 A JEHE CT VAR Rl & 285 DT R L SOHE 14 il &
LA 114 635 99 AARBF 5T o 55 31 1]
1 83 fAil A% 57.0211.6 % (31~74 %),
1.2 PRI

VL L4/5 395 B TLIF ], 8ok il 4 B R
P 5 BORF M, 5 T U0 43 B0 R AT B
MEFNTS — 35 BELL R/NGAT 98, B ME 5 AR FEET
WU TE LA FLS PN 3 551 B AHE 5 AR BRAT

R A AR AR 2 e ORI RIE R ) o TR 7
2T A MEAR B & AT R VTR | 5 TE AR
J AN AE S A DD BRI 1A R G % K LS
BT TR, VTR BB A IS R R A ] LA
HME ] 5 09 J5 M, DR A A8 oA BT Ao i 28 AR K
HE T £L A P 2R 5 DD AR T 28, i P B A S B
BERZITF RS E TARE R RBAR TN E,
B ME D MR S T ME ] BT, (s FH 2 )
RS i R BR R 2, kS HETR] B AR A A 1A
B UL (A 2t o8 45 ) 45, PR3 24 RO i 3
FE F A B PEEK Bilve 8% BAMERIER , I8 %
HEHE v RO A
1.3 SRR AR

JIT A (R TS5 5 2 28 e ST AR SR I U
it 2 WE BB AR AT AT LR R UBE 5 3
SEA A REIE AL X 2k R D4 AR S 800 EHE

A (lumbar lordosis,LL),L1 &5 S1 &
M e, DARTE mIE s JRE 1™ A (segmental
lordosis,SL) , Bl & Bt L &AWL S5 E B FTA
Mgk Je £, AR o0 1E 5 ME 18] B 55 % (disc height,
DH) , HEIRIBHT 5 2 P 2 ME (K 1),

ARG 1 ARNEME CT R A = 2 8 J#E PP Al
Al 2RO LA RMEAR RS . Bl 5B B R
M 2 18] 77 3% 2 1 3R /N BRI S SCoR Rl o
TR Rl A 2% S5 A T UL IO a2k
B <lmm, W25 B RS A7 Bl A fF AR LR
HEAR ZAR 1Y 247 F% = 2mm W2 R & 2B il 2%
PLRgL 01
14 BHEIH

JIT A B AR A A R) 5 B A8 47 B YT Be TLIF
ARG H 14/5 AR L5/ST AL, WS ARGERE 14
CT PEAG A 2% DT R 0 43 S 1 4R 000 TR 28 ol
BAS AR R b P HEAR LA B S =2mm; R
UKL, RS A ARAR R [ P HEARZNR 1 AL
#%<2mm,
L5 SileJrik

K] SPSS 20.0(SPSS 2~ #l, K H) ge it
AT BRI TG 2 b B 28 TE S PEAG 58, X AR A
AT AR A T 285 53 A B O R ] (aos ) s o AN
[] 45 Bt 41 22 1] LA B 0 % 2 A AR 0 R 21 2 i - R
i S5 LA R DT B4R 2 2 BOM A3 T i PP A 4
PoR A SEAEAS ¢ K30 () R T O 4G 36 %6
FARREFAT AL, R /KE o fEHBOBL 0.05,

2 BHR

BEBRE R 1, AF 1 HIHH—d
PE LS M RBREAE AR, IR SR T e ks 3 10
B W, PR SR TR KA AEAR S 1 AR

B 1 ESHOs 2R EMETT ™ ) (lumbar lordosis,LL) , L1 EZ& M5 S1 &y
1) J& £ 5 )R T 1 N £Al (segmental lordosis, SL) , fill 615 B B &4k S5 At & BE TR &
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Figure 1 lllustration of radiographic parameter measurements: Disc height (DH)
was defined as an average of the anterior (Line 1) and posterior (Line 2) margins
of the intervertebral space; Lumbar lordosis(LL) was defined as the angle between
the upper endplate of L1 and the upper endplate of S1; Segmental lordosis (SL)
was defined as the angle subtended by the superior endplate line of L4 and the

inferior endplate line of L5
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Table 1 Demographic information of patients

Z 4 Parameter i Data

IR () Age 57.0+11.6
B /4 Male/female 31/83
BMI (kg/m?*) 24.4+4.1
Wi Diagnosis

HEN £ 28 ) Disc herniation 37

HEA B4 Lumbar stenosis 30

JEEHENT B Lumbar spondyolisthesis 47
FABS ] (min) Operation time 176.1£55.0
i 1 3 (ml) Blood loss 416.8+125.2
RS ] () Follow—up 29.8+4.3

R2 L45EMLSSI A—RBRMERIRESHLLE
Table 2 Comparison of dempgraphic information and

lumbar alignment parametershetween L4/5 and L5/S1 group

14/5 1 L5/S1 4 P
LA/S group  L5/S1 group P values

WY (%) Age 58.2+11.3 55.4+12.1 0.207
/4 Male/female 15/50 16/33 0.35
BMI (kg/m?) 23.8+4.3 25.1£3.9 0.106
2 Wi Diagnosis 0.181

[ 45 5

Disc herniation 2 13

v At 2

e A . 19 1

Lumbar stenosis

Y T

Lumbar spondyolisthesis 2 25
FARI [ (min) 1723+52.1  181.0£58.6 0407

Operation time

i (ml)

Blood loss

BV I ] (1)

410.2+113.1 425.6+139.8 0.517

29.5+4.1 30.3+4.5 0.325

Follow—up
HEHEHT 1L A1 ()
Lumbar lordosis

AH Preoperatively 49.6+9.6 52.1+10.2 0.184

e N

RESAFA 544199 553103 0638

3 month postoperatively

USRS

AT 533102 534x105  0.849

Final follow—up

RIF 3 A H-AHi

3 month postoperatively 4.8+1.0

— preoperatively

RWBEVI-ARJF 3 4 H

Final follow—up -

3 month postoperatively
SRR A (°)

Segmental lordosis

3.2+096  <0.001

-1.1+1.4 -1.7+1.3 0.041

K Hi Preoperatively 16.7£5.5 18.7+6.7 0.089

AJE 34N

3 month postoperatively
B/

Final follow—up

ARIGF 3 -ARHi

3 month postoperatively
— preoperatively
RWFEVI-ARJ5 3 4 H
Final follow—up -

3 month postoperatively

HE ] B 5 B2 (mm )
Disc height

19.4+5.8 18.5+6.3 0.459

18.9+6.1 17.7+6.0 0.311

2.7+0.56 -0.15+0.79  <0.001

-0.53+0.57 -0.84+£0.93  0.043

Wi Preoperatively 10.9+£2.8 11.4+2.6 0.284
N 0
ME3AH 13.0:2.6 128826 0739
3 month postoperatively

o
AR 7 125627 12226 0.625

Final follow—up

ARJE 3 A H AT

3 month postoperatively — 2.1x4.0 1.1+4.1 0.195
— preoperatively
RUWBEVI-RJE 3 A
Final follow—up -

3 month postoperatively

-0.54+0.87 -0.62+0.49  0.558




540 o E A A 2 2019 AR5 29 B85 6 1 Chinese Journal of Spine and Spinal Cord ,2019,V0l.29,No.6

x3 MARNEAESRARARKELELER
Table 3 Comparison of dempgraphic information

between cage subsidence and non-subsidence groups

TR 15 Bt Cage subsidence level
LA4/5 level
L5/ST level
JEMERT ™ £ (°) Lumbar lordosis
ATl Preoperatively
RJE 34 A
3 month postoperatively
AKKFEYS  Final follow—up
ARJE 3 A H ATl
3 month postoperatively
— preoperatively
RWBEVI-ARJG 3 DA
Final follow—up -
3 month postoperatively

JEFHT™N fA (°)Segmental lordosis
AT} Preoperatively
AJE 341
3 month postoperatively

KRKKEV]  Final follow—up
ARJe 3 A H-Adi

3 month postoperatively
— preoperatively

RKBEVI-ARJG 34D A
Final follow—up —
3 month postoperatively

HEIF] B 55 B2 (mm) Disc height
ARHT Preoperatively
AJE 34 A
3 month postoperatively
KU1 Final follow—up
ARJe 3 A A=A
3 month postoperatively
— preoperatively

RIKBEVI-AR G 3 41
Final follow—up —
3 month postoperatively
ODI(%)
AR HI Preoperatively
AJe 3N

3 month postoperatively

KWBEDF Final follow—up
VASHEJ (47)

ATHi Preoperatively

RIFE3MA

3 month postoperatively

AKKKEVF Final follow—up
VASHE S (41)

ARHi Preoperatively

ARIE34MA

3 month postoperatively

KW BEVF Final follow—up

DR
Subsidence
group

10
12

51.2+9.0
55.0+8.8

51.5+8.8

3.7+1.4

-3.5+1.4

20.7+5.4
21.3+5.8

20.1+6.2

0.58+1.4

-1.11+0.89

11.2+2.9
12.6+2.8

11.7£2.8

1.2+£3.9

-0.98+1.2

49.6+8.9
21.7+6.1

19.8+5.6

6.6+2.4
2.2+1.2

2.4+1.4

6.5+2.1
1.8+1.4

2.0+1.7

Tevt k4l
Non-subsidence
group

55
37

50.5+10.1
54.8+10.3

53.7+10.6

4.3+1.2

-1.1+0.94

20.5£6.3
21.8+6.0

21.5+6.1

1.3£1.5

—0.33+0.71

11.1£2.7
12.9+2.6

12.5+2.6

1.8+£2.3

-0.39+0.19

48.1£7.8
19.6+£7.3

19.2+4.8

6.2+2.1
2.1£0.9

2.2+0.9

6.2+1.7
1.7£1.0

1.9+1.2

B e o R UL R A R 33.6% , i LA/S 5 BEUL
[ R B 7, Beutler 25 12 il 5% 45 S [6) A & B4
BAK il & #% 1 ALIF R J5 cage VLI & 4= % Ny
10.2% ,L4/5 5 Be T RE 2 de i o H AT, 56 T AR
Tl R 5 LA S UT I R A 3R DL AN [R) 1 Bk A il
A A UTIR 4 RUBS: i N B A, 3% mT B S5 AR il 28
BIBERE | A A B B DA L A R DT O b v
WG — A OC . RFARAERE 1F MRI PEAG BEHE
LMEAS, GEFERI T WA LY A BT B T
SEAH SR Z T Z 0L, H L5/ST 1 B o
R, ZOHUIE 25 E I T R S B W 1 RN
A= AR Ak LM A A 5 SO B 388 o i S B AR AT
HER B /N G5 B 2 TLIF B A (4 HE [R] il
G e AIAGE AR P 2 2 fik 38 40 o7 g G K Ok
— AR, R S ORI R
Wil , X AT RE RIS ARG & AR Bl G 2R DR 2% V1A
SO A | A ) ) 2 2 B ) SR AR 5 4
BB 25 S B VA ¢ L5/S1 & MIE 52 1y ik Ae B
A B 5 AR5 Rl A 5 T A 25 D) AR s 14
3.2 A RTINSk IR AT 25 1 52 M)

AT 5T 245 R W T HEHE 14/5 3757 B TLIF Xt
SL f1 LL HE &4 F 15/S1, H Byt 4e Frfa e .
Fujii 05 57 2 B B4tk Fi mT DA fige B3k vl 500 5 30
PR AR T 1 0 2007 Kim SRS 4 7R TR
S AT A R S R M A R, X
S RN BT B AR IR AT 1 A AR S A O TR 1T T
B R R AT AR E R, TLIF A i A4 i A
) Rl 5 28 L H [T 5 18500 i 450 T ™ > v 2 M A
A LSO R AR SR TEE S . B Tl K ATHE
T HLAG 1 [ A WIS 3ot LS/ST 7 BEMN s IR X
[Fi] 195 A0 8% 06 LA B UL PR 45 2 20 2 0 I T AR 45 A= R
M, S L5/ST R En e H A R, RS LL 2
ANH P!, Cho SEPWIF 5T [RIRE 2 B, T NEEA: 19 B /il
AARTREAHER 14 80 LS AR5 RFRT ™ A A
N DL KRR D A UGB A T R Al A AR ST,

AWFFELE LI 1L5/S1 WEARJG 1 4ERb & 78
UURE Sz 1 3560 T L4517 B Bl 28 DT R 20 A WK Bl
Vift 4% DH SL & LL &% % F R4, nl
e S L5/S1 BT B TLIF 4 K W Bl D vk 25 2%
#B4r DH SL LA K LL, filvG 2800 R 9 FE R 3R AR
2%, XS HE 2 A RIF 58 38 B R Ji5 A ) Bt s 2 2 il
AULRER G 2, A [ AT B8 Y TR HhoME (H] B
1ok T S SR A 28 R R 05 LA e il R
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LI L AR N G, RS VIR BUR R ANEMERTI™ 2 6092, T REMEIR 17 V5 f 175 TE
™ LS EME R T B8, X AIASHIEFE 4598 MEM SO A | MEAS B A i B B M 0 IS0 A i Y
FH—F10 7T Oh SFUORESE R Bl S UTREL AT Bl o) BR AT s/ R 2R Y, 3 B L4-S1 Y
TCULREAA S Jr BRT N LA S B AN EMERT S R T0 AR B R A ™ FE /N2 4, TLIF A ) T 8
WEMKNE, XATRES BTN R ARG AR UURE  HENR] B BE AR RN I | RS2 M IE R SR T
PRUEEAR—EOHE , IEH A TA-ST AR SR B, MRS R AEREG 4% UURE % S SR AL &

B2 %,57% Wi L4/5 R BUE a RET LL=52.2°,SL=16.1° b 1T L4/5 .7 B TLIF AJ5 3 A~ H LL=57.9°,SL=
19.1° ¢ RJF—4FEEME CT =4e B @ 4R SR & M a A0 d RJF 29 A ARV X 4 AR LL=57.1°,SL=18.6° 3
10,54 % LW LS/ST Wi 2N I a AT LL=49.2°,SL=18.1° b 1T L4/5 #797 B TLIF AJ5 3 4~ LL=51.4°,SL.=19.2°
¢ RJ5 1M CT =4\ @ m gt G, MEHItA LS T4 3.0mm d A5 32 A HEDF X 28778 LL=50.1°,SL=
17.6°

Figure 2 A 57-year—old male was diagnosed with 14/5 degenerative spondylolisthesis a Preoperative 11.=52.2° and SL=

16.1° b The patient underwent 14/5 TLIF, and reconstruction of segmental lordosis and lumbar lordosis was achieved
with LL=57.9° and SL=19.1° at 3 months after TILF surgery ¢ Solid fusion was achieved with with cage in situ on 3D-
CT sagittal image at 1 year after surgery d Segmental lumbar alignment was well maintained at follow—up of 29 months
with LL=57.1° and SL=18.6° Figure 3 A 54-year—old male was diagnosed with 1.5/S1 isthmic spondylolisthesis a
Preoperative L.L=49.2° and SL=18.1° b The patient underwent L5/S1 TLIF, and reconstruction of segmental lordosis and
lumbar lordosis was achieved with LL=51.4° and SL=19.2° at 3 months after TLIF surgery ¢ Solid fusion was achieved
with cage subsidence (3.1 mm on L5 lower endplate) on 3D-CT sagittal image at 1 year after surgery d Segmental
lumbar alignment lose to LL=50.1° and SL=17.6° at 29 months follow—up
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