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The study of adjacent segmental facet joint degeneration following single or double-level lumbarspinal
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2019, 29(6): 530-535

[Abstract] Objectives: To analyze the effect of single or double-level lumbar spinal fusion on the degenera-
tion of the facet joint(FJ) in the adjacent segments, and to discuss the risk factors of the adjacent FJ degen-
eration. Methods: A retrospective analysis was performed on 49 patients with degenerative lumbar spinal dis-
ease undergoing PLIF in our hospital from January 2009 to December 2015, including 27 males and 22 fe-
males, with an average age of 55.4+8.6 (41-72) years and follow—up of 33.0+6.6(20-42) months. According to
the number of fusion segments, 26 patients were classified into the 14/5 group and 23 patients into the [A4-
S1 group. Patients’ gender, age, follow—up time, history of smoking, history of hypertension, diabetes, body
mass index(BMI), and other general data were collected. Then the incidence of adjacent segment degeneration
of intervertebral disc height, facet joint angle asymmetry degree using X-ray, CT and MRI imaging character-
istics at preoperation and at final follow—up were compared. The FJ degeneration was assessed according to
Weishaupt classification, and the degree of FJ degeneration was compared between two groups by rank sum

test. Results: There was no statistical difference in general data such as sex, age, follow—up time, smoking
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history, hypertension, diabetes or BMI(P>0.05). The rates of joint space stenosis and subchondral bone erosion
were 51.9% and 38.4% in L4/5 group before operation, 73.1% and 67.3% respectively at final follow—up. The
incidence rates of joint space stenosis and subchondral bone erosion of L4-S1 group were 67.3% and 34.8%
preoperatively, and 97.8% and 60.9% at the final follow—up. At the final follow—up, the rate of moderate and
Before

severe degeneration in adjacent FJ was 52% in L4/5 group and 78.2% in L[4-S1 group, repectively.

operation, the height of intervertebral space and the degree of asymmetry of facet angle in LA4/5 group were
8.95+£0.38mm and 7.79°+0.21°; while those in [4-S1 group were 8.65+0.63mm and 7.90°+0.09° respectively.
LA/5 group was 8.33+0.51mm and 10.43°+0.33°, 14-SI group was 7.68+0.53mm and

Conclusions: The multi-level posterior segment fusion fixation is more likely to cause

At final follow—up,
12.06°£0.20°(P<0.05).

FJ degeneration in the adjacent segment than the single segment fusion. And it is more likely to cause asym-

metry of the articular process.

[Key words] Lumbar fusion; Adjacent segment degeneration; Facet joint

[Author’s address] Department of Spine Surgery, the Second Afiliated Hospital of Nantong University, Nan-

tong, 226001, China
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Figure 1 Weishuapt grading of facet joint degeneration a, b

Grade 0, showed no hypertrophy of articular process and normal

joint space ¢, d Grade 1, showed narrowing of articular space (<2mm), formation of osteophytes and slight hypertrophy of

articular process e, f Grade 2, showed narrowing of articular space, formation of medium-sized osteophytes, moderate hy-

pertrophy of articular process and occurrence of candles of subarticular bone invasion g, h Grade 3, the joint space be-

came narrower, large osteophytes were formed, the articular process is hypertrophic, and the bone under the joint invades

candles seriously Figure 2 Instrumentation plan of intervertebral space height and asymmetric angle between facet joints

a Anterior height of intervertebral space: a, backyard height: b, intervertebral space height (a+b)/2 b The angle between

the connection line of the posterior margin and the tangent line of anteromedial and posterolateral points of bilateral

facet joints was Al and A2, and IA1-A2| was taken
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P12 22 55 (P<0.05) ;1475 LA-S1 KR FE VA L, 7
HA B EEZER (P<0.05,% 3), LA, L4/5 HEK
WIS K)o H R R AR ROl 52% 1 14-S1 41
KBTI F] | 3R IR AR RN 78.2%, WL
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AR KA, HARAR 2 o0 vh HE
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Table 1 Comparison of patients profiles in two groups

14/5 4 14-S1 41
L4/5 group 14-S1 group

Bt N
Male/Female 13/13 14/91
RO 54.3+7.0 56.749.7V
Age
Biti 7 B 1) () 133470 32.745.8D
Fo”ow—up time Ox/ WESN
WA 5 (A /8 o
Smoke(Y/N) 8/18 10/13%
I ILE (/78
Hypertension(Y/N) 1/15 12/11%
A (/) .
Diabetes(Y/N) 12/14 10/13%Y
1 5 5 (kg/m?) 956 26,30

Body mass index
(DY LA/5 41 L P>0.05
Note: (DCompared with L4/5 group, P>0.05

) st v J3 T e, SR T VP 2 R i A ] B2 g 32 40 JE B
WG AE 2257 (P>0.05) W2 835 OC RAKTFR
£2 WABREFARPEVTERFI BENHERIEHE
Table 2 Degenerative imaging features of the

adjacent facet joint of the two groups

LA4/5 H (n=52) 14-S1 % (n=46)
L4/5 group [4-S1 group

Preoper- g1 Preoper )
ation follow—up ation follow—up

YL
Osteophyte 44 47 44 46
formation
O ) B A
Joint-space 27 38V 31 4502
narrowing
T AR b ﬂ -
Subchondral 20 350 16 2812
erosion
FATRIALA R
Subchondral cyst 0 4 0 2
BT BB 0 3 0 3
Joint malalignment
L R 0 0 0 2
Joint remodeling
KA R A RE
Joint—space vacuum 0 2 1 7
phenomenon
g A X )

Joint fusion

D5 FAAM L P<0.05;25 14/5 AAR S L P<0.05
Note:  (DCompared with preoperation of the same group, P<
0.05; @Compared with final follow—up of 1.4/5 group, P<0.05

x3 MARMSARRBWMIETRLI4 FJREHITLE
Table 3 Comparison of 13/4 FJ degeneration between

adjacent segments after fusion in two groups

KT Wei-shaupt 539
Weishuapt grading of facet joint

0% 1% 29 3%

Grade 0 Grade 1  Grade 2 Grade 3

LA4/5 2 (n=52)
LA4/5 group

AR () 3 32 13 4

Preoperation

KUK ()

Final follow—up 1 23 23 3
L4-S1 4 (n=46)
[4-S1 group

A (n ) 2 38 4 2

Preoperation

Vi 1T (06}
A (n)12 0 10 20 16

Final follow—up

D5 RALAT A P<0.05; @5 LA/S il 4 AR §i 4% P=
0.0667 ;35 LA/S il £ A W B Vi He %% P<0.0001

Note: (DCompared with preoperation of the same group, P<
0.05; @Compared with preoperation of 14/5 group, P=0.0667;
@Compared with final follow—up of LA4/5 group, P<0.0001
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Table 4 Comparison of intervertebral height, asymmetry
of articular process angle between two groups

AH AR

Preoperation Final follow—up

HE[H] B 5 S22 (mm )

Intervertebral height
L4/5 H (n=52)

®
L4/5 group 8.95+0.38 8.33+0.51
L4-S1 4 (n=46) @ (00)
14-S1 group 8.65+0.63 7.68+0.53
KT SRR ()
Asymmetry of articular process angle
LA4/5 4 (n=52) o
14/5 group 7.79+0.21 10.43+0.33
- g = A
T4 S1 ained6) 7900097  12.06+0.20"%
-S1 group

1 (D45 AL T I P<0.05;@15 LA/S 41 I P>0.05;3)1
RUCHIYT L4/5 4L HEE P<0.05

Note: (DCompared with preoperation of same group, P<0.05;
@Compared with 14/5 group, P>0.05; (3Compared with final
follow—up group, P<0.05

fEBAf , — S 5E 2 B I REAY IR AR BB HE G
TG R G| B IR T BESRUR T 2R IH & ik
WA SET NS BB 3 T ez 4 (AR
B0 E Az 48 ) A . FIOA 38 ] LU 23 1A
PR AR B RZ R B TR A R A R
BT OO R X EEE RN FY R AR b A B
BRI R RMEE PR, SEMEE
FIHE ] FLAR A | AH X R () Bl 20 4R 32 218 1, 51
N RREAR
APREARTH B R R, Nip S A
A I A 2L 30 S A By B il B LR 5 TR 4R i
B F] ¥R AN F R IR A | Ho Al 4R AR
JEE T Sy A 3 0B I Rz R A A
AA AT e AR AT T BE FY AR AR 51 B R
Je BT M T A, BRI R B R AR TR A A 7R
SRR R, K AR 2 A B AR AR
AETREGHAAEZERANU LB F RS,
ARG, FRAT R BB B 5 XY B S T ]
B HCE T ERMELERES I EER (P<
0.05), d B BUTT BEAR J5 40 7 BE FJ G0 ) B gk
B N BRI B O Y, P AR AR R R
AR R TR RO ) AR R K
HFEMERTRGZERN, MEk4 F) B
BF R 1 5 & A 2R Ak, 308 BN TG 3X
AP U1 [ 2 ) AR R T 1 ST R, kT & AR TR I
ZRE BB RV RN BE SRS R B R
Bl T B AR i, DG ) B AR AR B R R 5
S AR B AYIR 2E . Hambly ZE0RF5E & B 14—
S1 A& RMEBHE, RIF MM 3hE N
23.24°, T L5/S1 fl & R J5 0 I HE TS Bh B R
41.40°, flE Y B IEHE TS 2h B AR 2 AU 5
SR BB s, XA 5 AR /N AR
FEVERE A B ETE R, Ol T P R, B AR
PR TR 2 — 25 O R e A
Sudo!™ | Eck!4% 43 51 38 = ff 5% HE A fl 5 A 5
AW 15 U ISR AR AL, R Be G
ARGy 1 AR BB AR T o) A — S 2
RERLA B S Z B G ARG ,ASD 19 &£ T
W AZ AL XU WAESE 20501 147 B S B S 21
BUEAMERL A ARG R F R, RIBERTYTRS2
TR A ARXT ASD ZA T B 2R NI E Z
AT A OCE . AR FE B XV BOR T A e
Gt RIGHILAA B EEES, 1o,



o [ A A 2 7S 2019 4E4 29 4255 6 1)

Chinese Journal of Spine and Spinal Cord,2019,V0l.29 ,No.6

535

FBLRl G AR S FY b IR AR Ay 529% T
XU Bl ARG FI A R IRAR RN 78.2%
AL DL XY Bl AR 0 Be il B R 5 R BOR 5
SR BE P RS kA, HARAERRE Z M
i, AL S S5 IA R BT B B BE R A R
HHEIE ASD kA, BEER RS G, H R
TG ol B AT, A 2030 1 BRIy R, HL &
T B R Ay G B BT B4 R i, DR A
MESEAT AR | il ) eSS A, I 7 3 0 5 Sk
i, s BN JE T S 51 ASD 1 &R I IR
SR T AR TG Al AT B S | FRATTAS TS 2
ARG AR UTHE A SR AR, TS IR AR LA
RES RS M T R, R FRRUR

ARG 1 B 45 7E A B S0 RS A8 AR S TR
S Py Ga v, Tk B A AR S I R O i DR ek 3 R LAY
BN FZAR F AR AT B ROIRAE  BLAh BT REA
SR/, BE 7 A T] iR 6 2 Jg B 1 359 % AR AT 5 A
FE— ST SR ASBIE g FL A SR A — 2 I IR
B TR P BRI T B B T R
A B AR, WS R E AR ASD A
A TR R BERDKE A M B s 4
UE T B DL AR

4 SEk

1 PMVAREE, AL B. A OG5 28 58T R A BIT 5T ik
B HEZ K, 2012, 22(1): 85-88.

2. JEBR, BEARWE, 2230 TEME Y 98 56 4 Al S i 5 TR A ) 4
ZN[I]. T EAL AR, 2017, 21(31): 5066-5071.

3. Park P, Garton HJ, Gala VC, et al. Adjacent segment disease

R I A

after lumbar or lumbosacral fusion: review of the literature[]].
Spine, 2004, 29(17): 1938-1944.
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].

2011, 20(11): 1940-1945.
5. Cohen 1,

Eur Spine J,

Rittenberg JD. Factors associated with successful
outcomes with lumbar medial branch radiofrequency neurotomy
[J]. Curr Phys Med Rehabil Rep, 2015, 3(2): 173-180.

6. Fujiwara A, Lim TH, An HS, et al. The effect of disc
degeneration and facet joint osteoarthritis on the segmental
flexibility of the lumbar spine[]]. Spine, 2000, 25(23): 3036—
3044.

7. B E, W, skout, 5. ARG IR AR 4 95 18 T TR Y
AHSCHERFFET]. P AR S 2 24k, 2015, 25(34): 51-55.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

WA, SRR, AREEE, AE. NEMES Y B E A S AR

KB BT R R
2017, 27(10): 898-903.

BASHBE VT W4 A AR A 2R A,

. Weishaupt D, Zanetti M, Boos N, et al. MR imaging and CT

in osteoarthritis of the lumbar facet joints[J]. Skeletal Radiol-
ogy, 1999, 28(4): 215-219.

TF, BAkvE, B, AL OB HERLGS  E E BRI BOR
AE A J LRI, b I R % R 2 A AR, 2003, 21(4):
371-374.

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.
Lee JC, Kim Y, Soh JW, et al. Risk factors of adjacent
segment disease requiring surgery after lumbar spinal fusion:
comparison of posterior lumbar interbody fusion and postero-
lateral fusion[J]. Spine, 2014, 39(5): 339-345.
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.

Jarvik JG, Hunter DJ, Asako M, et al. Does lumbar spinal
degeneration begin with the anterior structures? A study of
the observed epidemiology in a community—based population
[J]. BMC Musculoskelet Disord, 2011, 12(1): 202-202.
BRE, ERIBD, B IObR, S NBIBD TR AR NS
W7 A 7 A 5 T %iw?ﬁ‘ﬁ’f&ﬁﬂfﬁ[ﬂ. r I R R A
&, 2013, 23(3): 215-221.
Li J, Muehleman C, Abe Y, et al. Prevalence of facet joint
degeneration in association with intervertebral joint degenera-
tion in a sample of organ donors[J]. ] Orthop Res, 2011, 29
(8): 1267-1274.

Hambly MF, Wiltse LL, Raghavan N, et al. The transition

zone above a lumbosacral fusion[]J]. Spine, 1998, 23(16):
1785-1792.

Sudo H, Oda I, Abumi K, et al. In vitro biomechanical ef-
fects of reconstruction on adjacent motion segment: compari-
son of aligned/kyphotic posterolateral fusion with aligned
posterior lumbar interbody fusion/posterolateral fusion [J]. ]
Neurosurg, 2003, 99(2): 221-228.

Doherr M, Hofstetter M, Ge P, et al. Biomechanical analysis
of the three—dimensional motion pattern of the canine cervi-

cal spine segment C4-C5[J]. Vet Sur, 2010, 38(1): 49-58.

XIMAE, ok R, A K. MEAERL A W 15 A S 400 1 Bl
AR R ()] MO BERR R SRR, 2010, 30(5): 1134-
1137.

(Wicks H43:2018-12-09 A W& Il H 181:2019-05-15)
(EXhF  ERTF/IRITH)
(AUsmdt R4





