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Sagittal morphological classification of degenerative lumbar spondylolisthesis and its clinical signifi-
cance/LI Yawei, WANG Bing, LU Guohua, et al/Chinese Journal of Spine and Spinal Cord, 2019, 29
(11): 977-983

[Abstract] Objectives: To investigate a new classification of lumbar degenerative spondylolisthesis(DS) based
on the features of sagittal morphology, and evaluate its value in anterolateral approach surgery for DS. Meth-
ods: From January 2015 to December 2016, 37 cases with 14 DS were analyzed retrospectively, including 15
males and 22 females. The age ranged from 50 to 67 years(58.5+£9.5 years). According to sagittal morphology,
the patients were divided into three groups by 3 observers: opened type with SA (sagittal slipping angle)>5°,
parallel type with 0°<SA<5°, and closed type with SA<0°. All patients were treated with anterolateral lum-
bar interbody fusion(ALLIF). In the surgical procedure, operative position, cage placement and fixation were
adjusted according to sagittal morphology type. The followings were recorded: the pre— and postoperative
spino—pelvic parameters including lumbar lordosis(LL), pelvic incidence(Pl), pelvic tilt(PT), sacral slope(SS),
sagittal vertical axis(SVA), and clinical scores including VAS for low-back and leg pain, ODI for functional

disability, SF-36 for quality of life. The Kappa consistency test was performed on the classification results
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from the three observers, and the clinical data of each group was also statistically analyzed. Results: The
Kappa of intra—observer agreement was 0.826-0.894, and the Kappa of intra—observer was 0.875-0.916, both
of which were highly consistent. Of the 37 patients, 12 cases were open type(group A), 17 cases were paral-
lel type(group B), and 8 cases were closed type(group C). There were significant differences of preoperative
PT, SS and LL among the groups(P<0.05), and closed type had the lowest LL and SS in all subtypes(P<0.05),
but no difference was found in Pl and SVA (P>0.05).

parameters of group A and B before and after surgery(P>0.05). While in group C, PT decreased, and SS, LL

There was no significant change in spino—pelvic
increased significantly (P<0.05). The preoperative VAS for low back pain in group C was significantly higher
than those in the other two groups(P<0.05). The postoperative VAS for low back pain and leg pain, ODI, SF-
36 scores were significantly improved(P<0.05). The improvement of VAS for low back pain, ODI and SF-36
mental component summary(MCS) scores in group C were greater than those in the other two groups(P<0.05).
Conclusions:  This new sagittal morphological classification system is a simple and reliable method for

classifying DS cases, based on which the ALLIF treatment can achieve satisfactory clinical outcomes.

[Key words] Lumbar degenerative spondylolisthesis; Anterolateral lumbar interbody fusion; Sagittal morphology
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B OTEE M T W E cage BIAOLE SR (K 2), &
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T
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LA HEAA T 2%

Figure 1 Schematic diagram of three types of DS a Disc space open anteriorly named as opened type b Disc space

keep parallel named as parallel type ¢ Disc space close anteriorly named as closed type Figure 2 Schematic diagram

of cage implantation a Cage placed close to the posterior edge of I4 in the opened type b Cage placed in the middle

of I4 in the parallel type ¢ Cage placed close to the anterior edge of L4 in the closed type
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A cage Jia, Joldle N LS F24r A 8t b, L
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B PES>  (visual analogue scale,VAS) Al JE
KT K I, Oswestry JJ AE Bt it 48 24 (Oswestry
disability index,ODI) PFAlFEHED)AE , fidt 5 8 2
# (the MOS item short from health survey,SF-
36) AN AR T
1.5 it

JIT A AR TR A R 3 44 B AR AR Sy
WL EISL AR SPHT, R 3 44 WL I PP Al 45 53
AT Kappa —EUPER S . Kappa {8 0~0.2 52
—%,0.21~0.40 — % ,0.41~0.60 1 —%(,0.61~
0.80 " ig i — %, =0.81 & )& — 8, R SPSS
23.0(Chicago, IL) K F kAT 48 it 40, 1 H = 5 R
DI B hn e 22 3R, £ HR AT AR J5 DL e 4 ]
FEBCR T ¢ K56, THECPORER TR 5 A 56 n<S 1
KBV P<0.05 2 T A G FE X,

2 #R
2.1 DS KR53 S — B P4 g

HE 4l EMEM A2 X 2k 1 DS J< 4R 1 43 59 37
%] DS & HhIF O AL 12 (A 41),FA7 A 17 4
(B4), M 8 il (C 4l)., 31 MEe /Al []
— M ) Kappa {4 0.826~0.894, &% —%(;3
N EEE H B —20H ) Kappa {E4 0.875~0.916,
EE—B(FE1),
2.2 IR BEOEHT

37 9] DS B E 515 1 (40.5%) , & 22 B
(59.5% ) ;BMI & 30.8 £0.5kg/m?; 4F #% 58.5+9.5
AW s 13 ) (35.1%) . 3 4 HE AR AT— %
BERILFR 2, =4 IH] LT S i 25 5 (P>0.05) .

ARHFAB4LF C 40 LL.PT.SS BA 4t it
2955 (P<0.05),C 41 LL.SS &ML T A B 4H
(P<0.05),3 41 &4 A | PL.SVA L&l 2% 5%
(P>0.05), RJ5 A B AHE M~ 7KK ES 53
AR TG B E AR (P>0.05) , i C 438 AT PT
2 PEREAR,SS (LL 3 hn (P<0.05) . AR J5 = 2H [H]
LL.PT.SS 4t it 22 5 (P>0.05) (% 3) .

ARG AB LM C AIESR VAS BRI #E5
(P<0.05),C HE\ VAS B &1 K T H A MmAE

x1 URENMYREE DS KRB E WA FHEDH

Table 1 Intraobserver and interobserver reliability

Kappaft. —EE (%)
Kappa value Agreement
WM EE# M Intra—observer
A 0.916 90.7
0.899 89.2
0.875 86.1
W5 [H] Inter—observer
A-B 0.894 854
B-C 0.826 80.2
A-C 0.853 82.8

x2 3HADS BEIEKRARRTLL
Table 2 Comparison of clinical data among the three

groups with DS

A4l B4l c4l Pl
Group A Group B Group C P value
ﬁﬁgw 57.848.6 592492 586194  0.897
13 (/M) 9/7 8/5 5/3 0.636
Gender
.
RIS 319486 28.8045 294466 0713
AL () 6 4 3 0.882
Smoking
FARMI i) g0 45123 7842118 8542126 0374
me
tglfﬂl%‘ (mD 9655186 892198 10286203 0392
00 0SS
(EBENTEI () o301 5 108212 101£13 0875
Hospital stay

®3 3HEDS BEFAUEEHE-BEXKESHITLL
Table 3 Comparison of pre— and post—operative spinal—

pelvic sagittal parameters among the three groups with DS

AH B4 CH Pl
Group A Group B Group C P value
AT Pre—op
LL(°) 55.3+4.2 47.9+4.4 35.2+54  0.038
PI(°) 59.7+3.1 57.2+3.3 58440  0.764
PT(°) 18.3+2.9 23.8+2.1 29.7+3.7 0.012
SS(°) 41.42.5 33.4+£2.1 28.5+£3.2 0.041
SVA (mm) -03+15.2  12.5¢16.0  31.4+19.6  0.062
AR5 Post—op
LL(°) 53.2+4.6 53.54#3.9  48.4+497 0452
PI(°) 59.9+2.9 57.543.1 56.3+3.6  0.796
PT(°) 15.4+1.8 18.6+2.8 21.5+2.3Y  0.691
SS(°) 44.4+1.9 38.9+2.8 35.8+2.7Y  0.206
SVA (mm) 4.2+£104 247114  343x11.6 0313

T 5ARAET L EE P<0.05
Note: Compared with pre-op, P<0.05
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(P<0.05) ;1M 3 4134 AT T B VAS 1743 .0DI
M SF-36 o4t it 22 5 (P>0.05) . ARJ5 AR Kl 15
F 3 4 & I VAS, BEJ VAS.ODI 1 SF-36
RV B G, AR R TS
TR 22 57 (P>0.05,3% 4), Hh C 4189 VAS 0DI
Ml SF-36 & 720 PR il BE 1E 43 (SF-36 MCS) il 3%
IR RT A B4, 257 5118 L (P<0.05,
%5),

®4 3HDS BEFABIEH VAS.ODI #1 SF-36 5

Table 4 Comparison of Pre— and Post—operative VAS,

ODI and SF-36 scores among the three groups with DS
AZH B4 CH PlH

Group A Group B Group C P value

KA Pre—op

JESR VAS

Back pain VAS 6.3+2.2 5.8+1.8 7.6+2.0 0.024

JBRIE VAS

Leg pain VAS 5.8+1.8 6.1+2.1 5.5+1.6 0.682

ODI(%) 51.8+18.6  50.3x19.2  59.6x194  0.116

SF-36 PCS 28.4+152  253+13.8  26.7x143  0.587

SF-36 MCS 52.6+24.2  54.1x224  47.4x258  0.172
A5 Post—op

IZ9 VAS @ ® @

Back pain VAS 1.9+1.5¢ 1.8+1.5" 2.1x1.6" 0.387

Jl A VAS ® o o

Leg pain VAS 1.6+1.3" 1.5+1.2 1.4+1.1 0.665

ODI(%) 19.2+7.5V  20.5+7.87  18.2+7.47  0.518

SF-36 PCS 59.2+21.67  60.6+22.87V 61.4+23.2V  0.842

SF-36 MCS 72.8+153%  74.8+164Y 76.4+16.8Y  0.675

Tk PCS, SRR HE I 43 s MCS , 0 FR A HEVE 53 ;D5 AR HL 4 P<0.05
Note: PCS, physical component summary; MCS, mental component

summary; (DCompared with pre—oj , P<0.05
Ty 1% P P

....0 (30

JIT AT BB AR TR 30 R B 1 R R & A i
5P 2 0 1 54 B R E R AR cage DT RE (4/37,
10.8% ) AH TGl PRAE R , T LAFFLE M5 5 K WK B 15
BF 3RS RAF A B ERG R R BB OGS P [
JWAEEL (K 3),

3 itig

DS 5 JEAE OG5 FIHE ] AR 22 2% VIAH OC | B
HEATVE S, KT 5 i R O B
TR, GRS AR AR HE AR ] B I Bl R SO I
B, WATIRERFIE R DS W W T L4/5 Wk,
U 50 & DL B e HJ T I PR R
M) DS 43252 H Meyerding S8 97F 1932 4F 42 18
P10 R 4 AR ME A4S ) 9 RS " AR R o g, R
Meyerding # it 7 2 JL-F- 22 45 1 Fr A1 2544 DS, 0
SR 25 70%K) DS J& T 11 EE i B LA 1o JE v K
HER AR DS HAE Z (8] 15245 2 25 5% . Anderson

x5 3HEDS BEIEKTHELEBRITLL
Table 5 Comparison of the improvement of clinical
outcomes among the three groups with DS

AL B4 (or: Pl

Group A Group B Group C P value
R VAS
Back pain VAS 43x1.6 4.0£1.1 5.5+1.2 0.021
BRI VAS
Leg pain VAS 42+£1.2 4.6+0.9 4.1£1.0 0.674
ODI(%) 32,6127  29.7+11.7  41.4+132  0.048
SF-36 PCS 30.8£11.5  35.3x104  34.7+123  0.528
SF-36 MCS 20.2+8.2 20.7+9.6  29.0£25.8  0.039

3 a.b JF B DS ARHGFIAJGHEHEM AL X 2R, KRG cage i B RE, ZAWE c.d A7 5 DS A HT HA S5 HEAE M 42
X ARG LA W AR Z AL e £ B A DS RFTFIAR S A AL X 28 R, RIS L4/5 HER]BREEF, LL 39
Figure 3 a, b Pre—op and post—op lumbar lateral X-ray in open type DS, cage is well in place and the spondylolis-

thesis reducation is satisfactory ¢, d Pre—op and post—op lumbar lateral X-ray in parallel type DS, L4 spondylolisthetic

vertebra is restored e, f Pre—op and post—op lumbar lateral X-ray in closed type DS, 14/5 intervertebral space is dis-

tracted and LL is increased
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LU 304 1] 14 DS HB#H AT AR = R BT
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0.68)M A5 Hr  FRATHE A4l DS 35 R L4
5 LS MERRARTEIE AR, % 14 DS X4 IF
F1AY OSP4T RURTPA 170 3 Fp 2SR — 0Pk A6 06 25 2R
R, 3 24 W% Z 1] Kappa {4 0.826~0.894,
ML H B Kappa {4 0.875~0.916, ¥ H = i —
e, RO R O BT S 0o B
N % DS KR I 4 AL R A BT E A
b K HEAR I TR w48 5 P A MU 1T 5 A B S5
B L4 DS W 2 ARG R

T, MRS DS AR E 3 RS [ 6] R TR
WA HEAT IR, B LA/5 HERIBRE TR/
R A ] i Ak 3 A [ i 5 2% cage B B MR THI
SARRLAIE , 5 = SRS Y A HERI L5 4% cage
BEANLE DS JR T A BUE AU R AR 2
FE5E T LA ST A SR AR (8] 07 g 4 A X8k i
AR PR IS A ] S A cage AN ) AR
X, TR DS HEE A cage SR DAEWAS A
I LA MRS 2%, P47 7 DS B B A cage WU
Ab T LA HEAR Gy il 5 8 DS BB I F5 K cage
BT 1A MEPRATZE . cage B AL B AR AL
A B TR IERREIEA, I Hisf FlF RS R4
ME RS, WAOARIE N B RRER KA, 8
=, ARWFIEATR AR A 8T8 PEEK HE ] A 25 2
& R PAEE O, AR e HER AR B S B A

cage B JC 18 F 7 LS B Z&Him A, DLt AT HT,
3 S A R W A AR 37 ]
DS B35 4% DS 5 MR 43 B SR H BT X g 1) AR v ik
PRI WS P ARAT I WU B AR

IBYT DS BT SR | A2 A D
G, R R T B Y 4 1E IR T B 1 56
T o T MEEHE M 100 A0 3 0 A — i 2 Ok R i 2 B0l
W KA UE ) Barrey SEVIESY A B, BEAE
P WS AR T O AT RS, R PT M
WSS LL RAREEE LTS . Hod LL AR R vFAh
BB AR RS PEN - EESHR
B LL W ERATREAR 257 B S 808 b1 Rk
TS A, EAT A G LL 25 2 (0 #E AT BE il R ek
AR R F e R AR A ik e AR AR AR A TG BN
BN AR JS 5 AR AR S 2, R DA | R R A
FERIS ) AT S5 R AR — 8, C 4R
ARAT LL Ay 35.2°45.4°, @ FH K T HAb 4L, x4l
AE T R A W e A At 2 ™ i R SRR
i DS B H ARG HH B Z KRN S HICEE S
e A HR: 2l 3 25 28 U AH JCUs21 ) B i, R v i R
AIHEVK A DS B F IEH LL, EEHH-EZ AR
TP, A A 4 R I PR 80224 A
FEHE PT 5 DS B AT & A 0> 85K PT
L 174 R 0 0 A8 3 I R IR P B AR ., R
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FREE AR T AR p o A I R 1) S IR T A A - A
KR, B, 3 ABE ARG PT AR/,
SS AHRIYG K, B £ AR I A R 2 3k A5 ek
B0 C AR T I A HE bR 2l 35 i 5 B B K T HoAth
P2, 288 S0 BT A il fig g2 R Oy R R il 1) 28
cage B AJRAE B BT 7, LL FiSS 430 B AR i
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