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Adjacent facet joint degeneration after posterior single-level lumbar fusion: a mid-term follow—up/
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[Abstract] Objectives: To analyze the degenerative imaging features of adjacent facet joints after posterior
single—level lumbar interbody fusion(PLIF), and to discuss the effect of PLIF on the degeneration of adjacent
facet joints. Methods: From January 2005 to January 2014, 84 patients who underwent single—level PLIF
(group A) or mere discectomy(group B) were collected. There were 44 patients with 140 adjacent facet joints
in group A and 40 patients with 122 adjacent facet joints in group B. The degenerative imaging features and
the incidence of adjacent facet joint were investigated on CT and MRI before and after surgery. The degener-
ative degree of facet joint was evaluated by Weishaupt grading system, analyzed by Cochran—Mantel-Haenszel

statistics and compared within and between groups. Results: There was no statistical difference in sex ratio,
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age, follow—up time or surgical segment between the two groups(P>0.05). The common radiographic appear-
ances of facet joint degeneration were osteophyte formation, joint—space narrowing, subchondral erosion, sub-
chondral cyst, joint malalignment, joint—space vacuum phenomenon, joint effusion, joint remodeling and joint
fusion. The preoperative incidence of joint-space narrowing and subchondral erosion in group A was 52.9%
and 31.4%, and increased to 75.7% and 62.1% postoperatively; that was 51.6% and 30.3% in group B pre-
and increased to 63.9% and 50% postoperatively.

operatively, The incidence of joint—space narrowing and

subchondral erosion between the two groups had no significant difference preoperatively (P>0.05), but it in-
creased and had a significant difference between the two groups(P<0.05). According to Weishaupt grading sys-
tem, among 140 joint facet joints in group A, 3 were of grade 0, 95 were of grade 1, 34 were of grade 2, 8
were of grade 3, with a degenerative incidence of 97.9% before surgery. While after surgery, 1 was of grade
0, 49 were of grade 1, 59 were of grade 2, 31 were of grade 3, with a degenerative incidence of 99.3%. A-
mong 122 joint facet joints in group B, 4 were of grade 0, 82 were of grade 1, 30 were of grade 2, 6 were
of grade 3, with a degenerative incidence of 96.7% before surgery. While after surgery, 2 were of grade 0,
60 were of grade 1, 39 were of grade 2, 21 were of grade 3, with a degenerative incidence of 98.4%. There
was no significant difference of degenerative incidence before and after surgery in the two groups (P>0.05).
Analyzed by Cochran—-Mantel-Haenszel statistics, the degenerative degree of facet joint in the two groups ag-
gravated after surgery, with a significant difference compared with that before surgery. The preoperative de-
generative degree of facet joint had no significant difference between the two groups(P>0.05), while the post-
operative degenerative degree had a significant difference (P<0.05) , with more severe degenerative degree in

patients of group A. Conclusions: The adjacent facet joint degeneration may accelerate after posterior single—
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level lumbar fusion, which most commonly shows as joint—space narrowing and subchondral erosion.
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Table 1 Comparison of two groups of patients with

general information

A (n=44) B4l (n=40) PlA
Group A Group B P value

Bl
Male/Female 22/22 18/22 >0.05
EW(F) 53.4+4.9 56.8+5.3 50.05
Age(year) 28~80 22~85 .
Fiti st 1) () 44.9+5.1 48.3+4.6 50.05
Follow—up time (month) 36~62 37~70 .
FA B (D) 005
Surgical segment(n)

L1/2 1 0

L3/4 0 1

14/5 25 20

1.5/S1 18 19
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Figure 1 CT and MRI features of facet joint degeneration a Axial CT imaging of FJ, from top to bottom as indicated by

the arrows, subchondral cyst, joint—space narrowing with subchondral erosion, and osteophyte formation b Axial MRI imaging of
FJ (the same facet joint showed in figure a), from top to bottom as indicated by the arrows, joint—space narrowing with
subchondral erosion, and osteophyte formation ¢ Axial CT imaging of FJ, joint malalignment as indicated by the arrow d Axial
CT imaging of FJ, joint remodeling as indicated by the arrow e Axial CT imaging of FJ, joint effusion as indicated by the arrow
f Axial MRI imaging of FJ (the same facet joint showed in figure €), joint effusion as indicated by the arrow g Axial CT
imaging of FJ, joint-space vacuum phenomenon as indicated by the arrow h Axial CT imaging of FJ, joint fusion as

indicated by the arrow
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Table 2 Degenerative imaging features of the
adjacent facet joint of two groups

AH (n=140) B4 (n=122)
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AT A5

(F%)  (BIEO
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AR R R i N
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Preopera-  Postoper-

tion(n) ation(n) tion(n) ation(n)
B I
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formation
S e . B
Joint-space 74 106Y 63 78V
narrowing
%ﬁ?ﬁﬂ@@im 44 870 37 6102
Subchondral erosion
BT i
Subchondral cyst 3 8 3 4
KATXA R
Joint malalignment 1 5 1 6
Xt e L
Joint=space vacuum 2 5 1 3
phenomenon
KA R
Joint effusion 0 2 1 2
AT G IBIE 1 1 1 1
Joint remodeling
KRR 0 1 0 0

Joint fusion
D5 A4 AT A P<0.05;25 A 4R 5 H P<0.05

Note: (DCompared with preoperation of the same group, P<

0.05; @Compared with postoperation of group A, P<0.05
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Table 3 Adjacent facet joint degeneration evaluated by

Weishaupt grading system preoperation and postoperation

of group A
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Grade 0 3 I 2 / /
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Grade 1 95 / 47 38 10
2%
Grade 2 34 / / 21 13
3%
Grade 3 8 / / / 8
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Table 4 Adjacent facet joint degeneration evaluated by

Weishaupt grading system preoperation and postoperation

of group B
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Grade 2 30 / / 20 10
3%
Grade 3 6 / / / 6

B 21 A B A A B BB B T RIAE R, = ¢
5 CHETR] B RN 2 > SR 91T ) R AR nl fig 3 BUB 22
PEATRE (G5 IR ZEPE HETE B AT AR ) . FR
e B R FY R A RN H L K
A BB AE BT B RO R T R TR S A
AR R AR ST BRI T R T DL
KATRKATRG GEit A L BT TR BR A A2 4K
BN R R PR E R R AR R TG %
S RJE A A v PR ] 22 A it 24 L,
XA RE S RS RS AW o U A G R AR
PRI W B BIE R, EFARERERIFL
W34, ] REJE th T A ST R R B
W E T ZHFTE, WA Weishaupt 432U % i)
Y L S AN - S AR S U i B O S ]
REHFBER/NHEATE BT, I ECT AR B
BOE W R AEFIF TG 2 5+

KRB FIIE L FE e EOCT R



388 o[ R 2L A 2017 4E4 27 55 10 )

Chinese Journal of Spine and Spinal Cord,2017,V0l.27,No.10

SRV SRATSR0T M, LA 1) i ) e 7 v -5 3800
A 2G5 3% 1 S M A3 AR 4 T4 5 Az gl R O
5 5E N AR B Y B OGS S AR Ak, DN BB
ARG AR B FY 3CE R 28 vh AR G T Y
Sk SNV N S VY (I W N B SV N w4 T
i UL ik 5 BT SCHRAR T8 = — B ayts), R A ik
AN, A T 350 JeE A 0% 3 v 2 B K I e 0 i e B
WO MBS, Ol BN S HE S AR IR ET 1 B A
YIAH & I PLIF A o B AHE S AR IRET I AR & 5
BRAR 4> T O 58 M A LA FRIEB I HEET A, IR
T B e s ke, I T8 WA
B XS FY AR AR A R, AT A HE S AR
LS AN VAR B SR EE NS SR I L A o SR SR S ER ]
MIREIR 7R 6 3l T BE 2 s 5G9 28 519 T 19 3R
AR TF BB UL B FI S B A 1 U A5 )
— HEAAR B P ME S AR BRET LB AT RR, HAA—]
PLFRATRETTN B FBOCTT AR, HE
JRASE 5 M AT RS P o DR 5 L T
B R T GEE RPN iZ S R E A,
BB T HER AT 28 AR T BUR SR
DL KB Rkl A R A R, IR AR T RS ke
SEARE RN, IR AT UL R IR AR M T
PLIF J2& 753 34 i 17 4B 3 45 Be ik #6525 20 R LI &
Az AT AT B R A B i — 2P oY
ABIF S A AN T B2 R A A7 5% 2L A 2 Rl P [
T BHE TR B F) ¥R AR E MR
A AR PN T 2R A IR AR B Ry M 4R
A J 8% B B[] 2 il AR T R o 3 8 3 B OG
PR YIRS LIOCH R BB 78 FERCE T Y
R R L ARE A ST A AR S R/, B 5
B [ J6, F7AE — 8 R IEHE Rl 5 R S5 &0 1
B F) AR AR JE AT R B — 2P RO

4 SExH

1. Huang YP, Du CF, Cheng CK, et al. Preserving posterior
complex can prevent adjacent segment disease following poste-
rior lumbar interbody fusion surgeries: a finite element analy-
sis[J]. PLoS One, 2016, 11(11): e0166452.

2. Imagama S, Kawakami N, Matsubara Y, et al. Radiographic
adjacent segment degeneration at 5 years after L4/5 posterior
lumbar interbody fusion with pedicle screw instrumentation:
evaluation by computed tomography and annual screening with
magnetic resonance imaging[J]. Clin Spine Surg, 2016, 29(9):
E442-F451.

3. Ghasemi AA. Adjacent segment degeneration after posterior

lumbar fusion: an analysis of possible risk factors [J]. Clin
Neurol Neurosurg, 2016, 143: 15-18.

4. Song KJ, Choi BW, Jeon TS, et al. Adjacent segment degen-
erative disease: is it due to disease progression or a fusion—
associated phenomenon?  comparison between segments adja-
cent to the fused and non-fused segments [J]. Eur Spine J,
2011, 20(11): 1940-1945.

5. Weishaupt D, Zanetti M, Boos N, et al. MR imaging and CT
in osteoarthritis of the lumbar facet joints[J]. Skeletal Radiol,
1999, 28(4): 215-219.

6. Matsumoto T, Okuda S, Maeno T, et al. Spinopelvic sagittal
imbalance as a risk factor for adjacent—segment disease after
single—segment posterior lumbar interbody fusion[J]. J Neuro-
surg Spine, 2017, 26(4): 435-440.

7. Lee JC, Kim Y, Soh JW, et al. Risk factors of adjacent seg-
ment disease requiring surgery after lumbar spinal fusion:
comparison of posterior lumbar interbody fusion and postero-
lateral fusion[J]. Spine(Phila Pa 1976), 2014, 39(5): E339-
345.

8. Chen BL, Wei FX, Ueyama K, et al. Adjacent segment de-
generation after single—segment PLIF: the risk factor for de-
generation and its impact on clinical outcomes[]J]. Eur Spine
J, 2011, 20(11): 1946-1950.

9. Maas ET, Juch JN, Ostelo RW, et al. Systematic review of
patient history and physical examination to diagnose chronic
low back pain originating from the facet joints[J]. Eur J Pain,
2017, 21(3): 403-414.

10. Ko S, Vaccaro AR, Lee S, et al. The prevalence of lumbar
spine facet joint osteoarthritis and its association with low
back pain in selected Korean populations [J].  Clin Orthop
Surg, 2014, 6(4): 385-391.

11. Fujiwara A, Tamai K, Yamato M, et al. The relationship be-
tween facet joint osteoarthritis and disc degeneration of the
lumbar spine: an MRI study[J]. Eur Spine J, 1999, 8(5):
396-401.

12 PEEZE XUk e, BRI, A MEMESCT 22 06 e R
XiF B HE B PE OS2 R (], AR AMREZ8 AR, 2003, 1(5): 278-
282.

13. Kalichman L, Hunter DJ. Lumbar facet joint osteoarthritis: a
review|J]. Semin Arthritis Rheum, 2007, 37(2): 69-80.

14, W5, HOE, skomk, A5, MEME/N G IR AR R 9 5 R R
BYAE SCHEDTSE[)]. R BB 2 2038, 2015, 25(34): 51-55.

15. Jinkins JR. Acquired degenerative changes of the interverte-
bral segments at and suprajacent to the lumbosacral junc-
tion: a radioanatomic analysis of the nondiscal structures of
the spinal column and perispinal soft tissues[]J]. Eur J Radi-
ol, 2004, 50(2): 134-158.

(Wi B .2017-02-08 R K A& A1 H 11 :2017-08-16)
(EXmE BATIRITH)
(AL P RE)





