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Risk Factors of Cage Subsidence after Posterior
Lumbar Interbody Fusion

Dong-Yeong Lee, M.D., Soon-Taek Jeong, M.D., Chang-Hwa Hong, M.D.*,
Young-Lac Choi, M.D., Byeong-Hun Kang, M.D., Dong-Hee Kim, M.D.

Department of Orthopaedic Surgery, Gyeongsang National University School :){Medicz‘ne and Hospital, Jinju, Republic of Korea
Department of Orthopaedic Surgery, Sunchunhyang University College of Medicine, Cheonan, Republic of Korea™

Study Design: Retrospective study.

Objectives: The purpose of this study was to evaluate risk factors for subsidence after posterior lumbar interbody fusion (PLIF).
Summary of Literature Review: Body mass index (BMI), bone mineral density (BMD), cage characteristics (titanium or poly-ether-ether-
ketone (PEEK)) and degree of disc distraction are risk factors for cage subsidence after PLIF.

Materials and Methods: From January 2010 to January 2015, a total of 69 patients (93 segments) who were diagnosed with
degenerative lumbar spine disease at the current authors” institution and underwent follow-up for at least 1 year were included in this
retrospective study. Data on all factors related to cage subsidence were taken into consideration. The degree of association for each
of the factors was determined through the calculation of odds ratios (ORs) with a 95% confidence interval. Logistic regression analyses
were performed. The P-value that represented statistical significance was set below 0.05.

Results: There were no significant associations between fused segment level and cage subsidence (p=0.588), nor were there any
significant associations between the kind of cage (titanium or PEEK) and cage subsidence (p=0.371). Using logistic regression, the factors
with a P-value below the 0.20 level in univariate analyses were included in the multivariate analyses. In multivariate analyses, diabetes
mellitus (DM) (p=0.029, OR, 4.524), osteoporosis (p=0.026, OR, 6.046), and degree of disc distraction (p=0.010, OR, 1.446) had significant
associations with cage subsidence. In addition, there were significant associations between cage subsidence and instrument failure
(p=0.008, OR, 8.235).

Conclusions: DM and osteoporosis, which may affect bony structures, have significant associations with cage subsidence after PLIF.
Cage insertion with excessive disc distraction during surgery may also affect cage subsidence after PLIF.
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DEXA), t}2d G5 Al G702 or <2 levels), §3H& Al

AFgE Ao]R] 9] FF(titanium or PEEK), 32 A138%H &
A, 25 ool A, a1 4 F AolA] 4GS St
F2h A 0] A1 Frof tisf 2AkHAT

WAMMSE B QL Qlaks B

Aol 2] A7Fe] WAjel] thgh Tk S A5 o] S o v}
AP AR SR Gk & 1AA) S o AR AR 9] S
7HE 742 Z27sto] vl BAstgom, i Bdo] 7t

Disc height:
(A+B)/2

Fig. 1. Measurement of preoperative and postoperative disc
height in the lumbar lateral view (A: anterior disc height, B:
posterior disc height, C: sagittal diameter of the vertebral
body measured between the midpoints of the anterior and
posterior surfaces).
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Table 1. Demographic and clinical data of the patients (N=93 segments)

No subsidence  Subsidence p-value
Segments No. 72 21
Age (year) 68.0+8.3 68.2+8.7 0.912
Sex
Male 24 8 0.490
Female 25 12
Weight (kg) 61.6+9.7 63.6+13.1 0.452
Height (cm) 158.6+7.9 159.4+9.7 0.675
BMI (kg/m?) 24.4+2 9 24.8+3.2 0.596
Smoking 6 3 0.707
DM 9 8 0.096
Osteoporosis 7 8 0.344
Cage type
Titanium 29 7 0.371
PEEK 43 14
Trauma 3 4 0.181
Disc distraction (mm) 2.66+2.1 3.71£2.1 0.047

*BMI: Body Mass Index, 'PEEK: Poly-Ether-Ether-Ketone.
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A} 7L titanium Ao XS ALET 2} PEEK Ao 2|5 A}

2 AES] AN E & F Aol
2] A4S Qlsto] Sk 7HA-S A% Jmrt Alo|A] ko]
HgRE ol 4] 3.71£3.1 mm= Alo|A] 7k WAYsEA] ok
0] 2.66+2.1 mm Hrt 2 202 vERt 0w (p=0.047), T2
QRS2 G-olgh 2po]7t Y12ITHTable 1), 1)1 &2 A5y
Sk ATt Alo| 2] A7 WA ATE-S ERISH A} L2-39
A 2.29%(2/93), L3-491A 3.29%(3/93), L4-5914 9.7%(9/93),
L5-S1ollA 7.5%(7/93) 2 Uett o, faas Alge 4
o] $1x)e} Alo]A] A7 WA= TAZE gl Ao YERT

Table 2. Cage subsidence following the inserted level

Level No subsidence Subsidence p-value
L2-3 1(1.1%) 2(2.2%) 0.091
13-4 16 (17.2%) 3(3.2%) 0.384
L4-5 44.(47.3%) 9(9.7%) 0.124
15-S1 11(11.8%) 7(7.5%) 0.061

(Table 2). Alo1A] 7o) Aol febael AH8d + WA
o]

ok p=0.008, OR, 8.235), VAS®} ODI scoreE ©]-8-5t] 3§
71t A A= T 7 7 Rt 2pol= glalok(Table 3).
Alo]2] 7] Aol Gk vlAl= AR JAE doti 7] 9
sto] ZAHE o8 712] QIAFEE o]-goto] 4 T EAo]
A= Qlom, 1 7HA 9] A1 AE(p=0.047, OR, 1.239)
gto] SAH R FoJjt Ao g eyt s £AS Al
gYs5tr] Qe 2 Aol A IR JIANE o] oA
(multicollinearity)= 213t Autol| 4] QIZFE Atol 9], E5] A2
FFS A 5 Sl ot TTHES ARelol A B4 B3 Z]
Z=(Variance Inflation Factor, VIF)}= 10 m|gto 2 thE3AA1S
e R] 939ttHrange 1.131 to 2.327). Z12] 1l ThH ek HAjof A

Table 3. Subsidence and clinical outcomes

No subsidence ~ Subsidence p-value
VAS 2911 2711 0.641
oDl 14.4+4.7 13.7£3.9 0.520

*VAS: Visual Analogue Scale, TODI: Oswestry Disability Index.

Table 4. Strengths of associations between cage subsidence and various factors in the univariate and multivariate analyses

Univariate analysis

Multivariate analysis

P-value Odds ratio (95% Cl) P-value Odds ratio (95% Cl)

Sex 0.461 0.688 (0.254 to 1.860) 0.776 0.841(0.255 to 2.771)
Age 0.910 1.003 (0.946 to 1.064) 0.807 0.991 (0.922 to 1.065)
Weight 0.448 1.018 (0.972 to 1.066)

Height 0.671 1.013(0.955 to 1.074)

BMI 0.592 1.046 (0.888 to 1.233) 0.615 1.052 (0.862 to 1.285)
Smoking 0.693 0.750(0.180 to 3.122)

DM 0.144 2.154(0.760 to 6.102) 0.029 4524 (1.163 to 17.599)
Osteoporosis 0.065 2.773(0.912 t0 8.426) 0.026 6.046 (1.240 to 29.473)
Multi-level 0.240 1.816 (0.672 t0 4.912) 0.067 5.871(0.886 to 38.890)
Cage 0.566 0.741(0.267 to 2.061) 0.973 0.977 (0.252 t0 3.875)
Radiculopathy 0.695 1.411 (0.253 to 7.855)

Trauma 0.099 3.153(0.763 to 13.024) 0.059 5.064 (0.940 to 27.281)
Disc distraction 0.047 1.239 (1.004 to 1.540) 0.010 1.446 (1.093 to 1.914)

*BMI: Body Mass Index, "PEEK: Poly-Ether-Ether-Ketone, “Cl: Confidence Interval.
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£ 55to] 7tElofof gitt.
Eo]' = B Aol 3 @ 3R 43 § Aol 37
HLg.S ZIhA]7] e ojalelAta LRt on 1 o229
5} Bl AL o7 B AoVl S 2 A0 42
o Lesile S02 Dyt Zo] 71518k X (geometry),

H3ME(bone turnover), AJSFsHa E4] (blomechamcal features)
of FFE Fol ZHof YFL v|A|1, Schwartz 57 Bl T
2] FE= 22N & AAE] Gt gl St Hsted
40-70%71A] wr2ctal =761 det, et 25291 AT E T A E
L o9} ¥-8-9] 2]FAHE(Advanced Glycation End—products)
o] 27& of7|sto] TRA|Z O] B3} W % (osteoblast
differentiation and function)-& IA|§He 24 HFHA-S THAAA
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Sh}, FUEeRE foljt BAY ekl 513.0H, Poilkeit 5
2 Alo]A]E o]-&sto] Hgste Ao et ZHolA of
wEo] Wt Fa3d @4k skdrk 28]y Oh 572 FHf
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£ A3 mm) e & BIsHGIt) of2fet A ATt tE
7 Tokuhashi 57-& ZUEe} Alo]2] A7 A2 To] glot
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