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(FEZ] B89 o0 B A LS A AE 485 B O A 75 18 A2 PR 3R Jons Ho Ak 215 5K 04 A 1] 68 AR Ji5 A8 48 35 BR 42 (adja-
cent segment degeneration, ASD) M I RIF LMY o 77 3% W AT B 2015 48 7 H~2017 4F 12 H FARIBIT A
HEB B IE (B o AEFRUE . THAT W Bl 14~S1, B3’ 1'I‘Tj&E"J*ﬁ@ﬁ17&Kfﬁ:xﬁﬂil_l?o*ﬁu&%wwﬁbi
JEEEATE MRT A A TE A e 67 X 26 R A 2, PRAR 5341 19 B R AR 4B Bl AR AR o A0 A i A 41 15 BOHE RS I 28 I
FAR Ty MR BBy =2 A 4 R AT L3/4 W B HEE IR S 0 9%, F AR B alifh & 53 4115 Bt 14~S1;
B4, ARHT L3/4 TBMEE RS =1 9, F AR P2 S ST BE 14~S1;C 4, Rl L3/4 W ERHEE RS =1 %, F
AN IR AZ RSB B IR AR R, L3~ST [ E il o ARFHEAT 2= 1 AEBEDT 10 5 B AR AR ) R Bk
Ji 46 50 (body mass index, BMI) JBREE ASA 43 A Je Bifi 17 B ] = AR A0 Bl , AR i M Bifi 7 1) 19 Oswestry 2
f6 % 1t 5 44 (Oswestry disability index,ODI) . H 4 1 F} ¥} & (Japanese Orthopaedic Association scores,JOA ) %
MEDIREVE 43 IR A B9 1) A3 A 481 T 4 (visual analogue scale, VAS) , AR iy K Bl Ui B8 75 A 85 1 (pelvic inci-
dence ,PI) ‘B # W& (pelvictilt, PT) A& 15 &} /i (sacralslope,SS) JEHERT ™ 1 (lumbar lordosis,LL) ., 1R 45 A&
T X BETTE ) MRLFT X R R B2 KA JE ASD, 558 g 98 I8 A A 41,85 41 A B 41,87 I A C
4. BAS CAHBETBREEERT A4 (P<0.05),C 4 FARB RIS A P Hm & B EERKF A4S B4l (P<
0.05), =dZ R8P 53 A BMI,ASA 43 9% BT I 1R] 3 e R AL BT AR I R E & A= 32 35 08 W35 Pk 22 &
(P<0.05), RUKKETIIT A 20 21 1] (21/98,21.4%) Hi 3L ASD, B 4 53 1] (53/85,62.4%) tH L ASD, C 41 42 ]
(42/87,483%) B ASD,B 4l .C 4IRJ5 ASD W RAERRFMR T A4l (P<0.01), B4 C AT FHMEE
(P>0.05) ; 1 38 ASD £ 35 114 = 95 2123 70 S M A8 2 R B2 009 I T 5 — 2L 349 T R0 35 1 LA 481 B o SR U 7
SULURF G IR D RETE 7 AR BT 3 M ;A 41 B 410 ODI MR W E TR T C 41 (P<0.05),J0A
I VAS PO B R = WA W22 5 . f B E AR BV A ARG ASD 2309 ASD 4154 ASD 41, Wi A fif
R AR BT I A —F A ORS00 W3 P25 5 (P>0.05) o BMI AR I AH & 19 BOHERE B 245 43 0 AR5 1
RHASD BSZWA R 2, 8518 AR AR By Be A7 AE R A8 (19 8 5 AR5 1 ASD (1 & A S B R 1T AR 48 1 BIC IR A8 1)
SEE R BT BORUR TR S8R A8 B — I Ak 1Y 28 A I IR AR T A I R D RE B . R TIT R AR
RSB RAG KA ASD (1952 M7 2, AR U BE T I AR F A 5 AR S5 ASD R A TE X .
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The effect of pre—existing degeneration at adjacent segment on postoperative adjacent segment degen-
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[Abstract] Objectives: To analyze the effect of pre—existing adjacent segment degeneration (ASD) and its
treatment on postoperative ASD and surgical clinical outcomes. Methods: Patients with lumbar spinal stenosis
who received surgical treatment in Peking University Third Hospital from July 2015 to December 2017 were
prospectively included. The inclusion criteria were: the responsible segment in 14-SI, and no unstable factor

in adjacent segments of the responsible segment. Lumbar spinal X-ray and MRI before and after surgery were
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completed to evaluate the segmental degeneration. All patients were divided into three groups according to the
preoperative ASD and different surgical treatments. Group A, 13/4 central canal stenosis grade is 0 before
operation and the responsible segment [4-S1 simply fused. Group B, L3/4 central canal stenosis grade =1

before operation, and the responsible segment 14-S1 simply fused. Group C, L3/4 scentral canal stenosis
grade =1 before operation, adjacent degenerative segment(L.3/4) and responsible segment(L4-S1) fused togeth-
er. There was at least 1 year follow—up. The followings were recorded: age, gender, BMI, ASA classification,
follow—up time, operative data, clinical scores and measurements before operation and in the follow—up in-
cluding Oswestry disability index(ODI), Japanese Orthopaedic Association Scores(JOA), visual analogue scale
(VAS) for low back and leg pain, pelvic incidence(Pl), pelvic tilt(PT), sacral slope(SS), and lumbar lordosis
(LL).

changes. Results: A total of 98 patients were enrolled in group A, 85 patients in group B, 87 patients in

Adjacent segment degeneration was diagnosed according to preoperative and follow—up MRI and X-ray
group C. Patients in group B and group C were significantly older than those in group A (P<0.05), and the
amount of operation time and intraoperative blood loss in group C was significantly than those in group A
and group B(P<0.05). There was no significant difference in gender, body mass index(BMI), ASA classification,
follow—up time, hospital stays time and incidence of perioperative complications among the three groups. ASD
was found in 21(21/98, 21.4%) patients in group A, 53(53/85, 62.4%) patients in group B, and 42(42/87,
48.3%) patients in group C. The incidence of ASD in group B and group C was significantly higher than that
in group A(P<0.01), and there was no significant difference between group B and group C(P>0.05). The main
pathological type of ASD was spinal stenosis aggravation. No patient in the three groups showed adjacent seg-
ment disease. The clinical scores in all three groups were significantly improved at the last follow—up. The O-
DI improvement rates of group A and group B were significantly higher than that of group C(P<0.05). There
was no significant difference in JOA and VAS improvement rate between the three groups. The patients were
divided into ASD group and non—ASD group at the last follow—up, and there was no significant difference of
spinal—pelvic sagittal parameters between the two groups before operation and at the last follow—up (P>0.05).
BMI and preoperative central canal stenosis grades were the influencing factors of adjacent segment degenera-
tion during early follow—up. Conclusions: The incidence of early postoperative ASD in patients with preoper-
ative ASD was significantly higher than that in patients without preoperative ASD. Surgical choice treating the
responsible segment and adjacent segment together did not get better clinical outcomes. The sagittal parame-
ters did not influence the ASD, and the sagittal balance was not related to ASD at the last follow—up.

[Key words] Lumbar fusion; Adjacent segment degeneration; Sagittal balance; Central canal stenosis grades
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Figure 1 Grade of lumbar central canal stenosis a Grade 0, no lumbar central canal stenosis b Grade 1, mild stenosis

with clear separation of each cauda equine ¢ Grade 2,

3, severe stenosis with the entire cauda equina as a bundle
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BE HEVRTE 3 f1 B2 >100; (2) 2 Mt AL, 1B 728 PR
M (3) HERI B = JE &R L 10% 5 (4) #3858
BE A B B EE N 3mm DL L

RIKBEVIR, BFPER7 EER ERMEE—
20 LW R TS ASD, KBRS ASD A $E
=R MEAE I A A O B HE ] AL S N
s B HIZ 2l s AH AR B b B0 A% i AR
R o A A Bl U 0T P HE BREL R in 2 sl RCT R A 22
SR E , 255582 3R, 12 W ASDis,
1.6 Stk

N SPSS 24.0 #1445 5 i 17 48 i 27 b
R, NI SEFEA ¢ K5 Mann—Whitney K235 R
J7 K % Fisher ¥ i £ 3% \Duncan J5 25 43 #7 L 32
SN E AR T AR DGR 1 6 A
A ¢ A P A AR A AR B OR YR B U I I PR 2 e T
a7 e R D BE A0 2R S HE ] 8 Pfirrmann 53 2% (1) 2
A% o N ST FEAS ¢ K59 | Fisher A 846 55 LR
J5 ASD 5E ASD 4RI MR BMI fill 555 Be
B R TTAH SR BMEE R A L R AH 4B B
Pfirrmann 73 2% AR K AR U 7 45 9% R AL S 8005
255 . W H Logistic BIH434T, 73 M 5% Wi At 5%
P A7 A4 R R e B & A ASD A i ST A B 1A
. P<0.05 HAGITEE L,

2 F#R

HR G b3 AHL 550 Kooy e, L4 270 44
BENAARBEZE, Y560 T A58 0 I Bl 7
o8 Bl g8 AN A 21,85 4N A B 41,87 B4 A C
4, =HBFMN D2  FACE S L%
1. BAY CHBFHFER R ERT A4 (P<0.05),
C 20 B TR ) B AR b o 2 3 K+ A 4
5 B 41 (P<0.05), =48 £ E& M55 BMI,
JREE ASA 4 2% B VIR AR B BRI &
JiE KA BRI T M 25 5 (P>0.05) .

BETgE o, A 116 IR ERFHHT
ASD, By 43.0%(116/270) , Hrfr A #4121

®1 ZHBREAOZHARFABEXER
Table 1 Demographics of surgical data in three groups
A4 (n=98) B4l (n=85) C4l (n=87)
Group A Group B Group C
(S ) 543:108  602:9.57  61.8+8.77
Age (year)
HER (5120 42/56 45/40 41/46
Gender
I 26443 26834 26.7£3.5
JEFE ASA 43 %%
ASA classification of anesthesia
1 41 22 26
I 56 61 60
I 1 2 0
JAIEL () 304 141504 352041489 560.1£272.3"
eel lng volume
TR (min) 159.8+44.7  1593+62.9  184.3+35.1
me o Operﬂtlﬁn
fEBEH () 9.2+3.9 10.4+4.8 10.345.5
Hospital stays
FEl = AR M9 % i
KR (%)
Incidence of 13.3 20.0 10.3
perioperative
complications
B et IE] (J3)
Follow—up time 25.0+8.8 24.9+7.8 25.7+9.2

(month)
D5 A4 B 4 H A P<0.05
Note: (DCompared with group A or group B, P<0.05

(21/98,21.4%),B 44 53 4l (53/85,62.4%),C 41
42 1] (42/87,48.3%), =#HARJ5 ASD & ERA L
EMZER (P<0.05),BH .CHEEMST AH
(P<0.01),BH5 CH LR FMH2ER (P>0.05),
ASD ZEFI UL 2, IR 2 1) R AR S TR Ry M 45 ok
EREEINE, AT I ASDis,

=B E R AR)E K ASD 1 5 AR AT A AR
B (A 4.B 4N L3/4 B, C 41k 12/3 1B
MEEIE R ILE 3, FhREER BAAREE
Az ASD 1 R8T AH 981 BEHEAS TE A 4 O B
T C 41(P<0.001),

T BB A AR T B A YR B U 1 I PR ) B8 743
MEM] %% Pfirrmann 432% UWL3% 4, A 2H HE 3% A ME R 4%
Pfirrmann 73> %A A W5 M2 5% (P<0.05),B
0 C 21 A 0O METR] 3% Pfirrmann 730 2 MR B H
IR EEZER (P>0.05), =48 H KK BET
B I PRI BETE 434245 ODI JOA 343 \VAS(JE) il
VAS (B8 ) PE4r | BOR HIA i 35 M el (P<0.05)
A A B AR ODI 8 T i E 2 5 (A
FERE T C 4(P<0.05) ; =41 JOA PE43F1 VAS i
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SRR FEER(EKS),

R4 A S5 27 &4 ASD ¥4 5855 40 A ASD 41
54 ASD 41, P4 R AR TS ARG B 5 AR S5
W2 6, 1 4[] A HiF B A Yk Bifi 17 B+ () PLLLL (PT Al
SS Y0 i E Pk 22 5% (P>0.05) , 44 18 PI-LL=10°%}
PI-LL 7%, P4 IR FT PI-LL=10° 5 A& K Fifi 15
B PI-LL=10°%JC . & M 2 5% (R#T P=0.13, K
WBEVT P=0.17) X461 58 & AR 1 S A S 1 % 4R
M SEGEAT A, AR KBV LL 3 AR G i i
i (1=5.22,P<0.01),PI -LL # & # & Ar J /)
(1=-5.82,P<0.01) , BF &85 AR J5 A IR AR AL 2R 1
1 o

B Logistic MUH A8, s #r i B E ARG
K ASD sz R 2, & 3 BMI FIAR JifAHAR Y
BIMEE LS 0 B A G W K& A ASD (5 i [H
REOERT).

3 itig

Wit 2 T [ 2 5 R Rz i, ARJE
I ASD L)} ASDis [l 5| & T 22 &1 1z
S B AR ATAIAR T B B AEAE IR AR A FE A AR
BOME ] £ A | ) % 8 B 5 R B AR /N O IR
ARG KA ASD 1) H EL S N PR ZE 1810101891
A B 58 IEME R 5 R 5 B E -7 T 5 ARRE T,
K AR A AR B ) AR AR 5 R J5 ASD 1 &
AT R, A LIHT 5T T H 2 F0 o7 X 4
ME M) B AR K FE R /NI IR AE O AR A7 A
e 2 R R VAN AR T A A 21 BB AR R 0

BEA — DB PPN e R T 5K, el
REXS T A R B8 AR O 380 A I 45 R DA R ]

AHIETE bR Lk W T sk T T HERE TR 2500
PPN B ARBIARAR T BOA IR AR TR, HEEIE S
Y Lee SFPIIIAT ST AT BASE H 1) MRI 2R T 6
N S R A2 L5 R W ZERR R 3 2, B
A5 S TR IR KL A S H I TN AR
Pl RAEIR Z [0 A BN R . HEAEIE 5 0 9t —
FEEAN 25 BRI RAEAR s MERFTEAS 1 905 I AROAE IR
Z IR R b A RESE i E ; HEETEAS 2 A3 4
0 S8 A AR 2 A LAY i RAEAR™ BT LA A
A& 1 QOXFAH E MR FATHT SR EH T, AT

®2 ZHBERFEREASDHEEHTH
Table 2 Distribution of ASD types in three groups

ASDZE AZH B C4H

< (n=21) (n=53) (n=42)
ASD types Group A Group B Group C
Ny
o MR 13 51 36
Spinal stenosis exacerbated
HE ] 45 5 41 ¥ 5 Hiz 6 | 3
Disc herniation or Hiz
My B A E 2 1 3

Side bending, slip and instability

R3 ZHRFEE ASD EERFHEERLSN B
Table 3 Preoperative lumbar central canal stenosis

grade distribution in ASD patients

HEAETE A3 9 AZ B cal
Grade distribution Group A Group B Group C
0 21 0 26
1 0 51 14
2 0 2 2

F 4 =HEEARBIINFE BRI IE K IH 88 1F 43 B HE 18] & Pfirrmann 5 4%

Table 4 The pre—operation and follow—up clinical functional scores and Pffirrmann grades of the intervertebral

discs in the three groups

A (n=98) B4l (n=85) C#l (n=87)
Group A Group B Group C
ENil] ER/iRviliny ENil] A UK B 7 AR UK B 7 e
pre—operation Final follow—up pre—operation Final follow—up pre—operation Final follow—up

ODI(%) 48.7+21.3 5.9+7.7% 44.2+20.1 5.9+7.1% 46.5+17.9 14.3+13.6%2
S - -
JOAITS) 14.5£6.0 26.02.07 14.5+6.1 2544380 14.7+5.3 24.6+4.37

JOA score
VAS (i) «:) ® )
VAS (Low back) 5.0£2.5 1.1+1.7¢ 44225 1.1£1.49 44227 1.3£2.1¢

NS ((Eé) 5.6+2.4 1.1£1.97 57423 0.941.47 5.242.6 0.7£1.6"
iy
Pfimann?} % 3.39:0.6 3.4420.6 3.79+0.4 38104 3.54+0.6 3.60£0.77

Pfirrmann grading

1 D5 FILLA R L4z P<0.05; @45 A 41H1 B 41K K B Vi i L4 P<0.05
Note: (DCompared with preoperation of the same group; @Compared with group A or group B at final follow—up, P<0.05
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R5 ZHBEGRRINGETESHEER (%)
Table 5 Improvement rates of clinical efficacy scores

in three groups

A% (n=98) B (n=85) C(n=87)
Group A Group B Group C
ODIH %
Improvement rate of 85+22 83+25 67£29Y
ODI
JOAVF 4y B
Improvement rate of 73£33 6847 67+30
JOA
VAS (i) Bl
Improvement rate of 69+72 64+59 68+69
VAS (Low back)
VAS (I8 ) Ble %
Improvement rate of 7670 85+24 87+32
VAS (Leg)

.5 A M B A HE P<0.05
Note: ®C0mpared with group A or group B

x6 REREASD EESKRELAE ASD EEARuTH
BE 75 B B K AR L S 5
Table 6 The pre—operation and follow—up sagittal
parameters in ASD group and no—ASD group

ASDH (n=116)  E ASD 4 (n=154) PfH
ASD group No-ASD group P value

LL(®)

;ﬁﬂu » 41.6+13.7 393153 0.30
re—operation

N 44.1£9.5 445112 0.81

Final follow—up

PI(?)

;RH'J » 47.6£10.7 493x11.1 031
re—operation
o [0

AR 47.7+9.5 493109 031

Final follow—up

PT(?)

ﬂ?ﬂu » 16.4+7.9 17.1£9.2 0.58
re—operation
[P,

AU s 15.0£6.9 15.6£7.1 056

Final follow—up

SS8(°)

17)"‘”“‘ » 312493 322492 049
re—operation
o [0 32

AU Vs 327276 33779 041

Final follow—up

PI-LL(°)

ﬂ?ﬂu » 6.0£11.2 10.1£14.9 0.05
re—operation
S T

i) 3.5+7.8 4.8+10.2 0.39

Final follow—up

FE AR A R O HE S T S X 58 X R b AT T A 4L
5%, K AR HIAR &R 15 BOME IR A PR AR5 ASD
(52 R 2

R TR AH ARy BOHEE TR B X TR J5 &4
ASD 52, LAFTAT /D 2 SCHR iR 1B . Cho 552215

x7 HPTREZZWMERSH (n=270)
Table 7 Analysis of the impact factors of ASD

g o o e
? ttﬁtt 95%ﬁ1n.,Z|EJ ﬂ%ﬁ
95% Confidence  Signifi-
Factor OR . ;
Interval cance
i 1.02 0.99-1.05 0.25
ge
HE 0.85 0.49-1.49 0.57
Gender
AR5 i
BMI 1.13 1.05-1.22 <0.01
JRTEE ASA 439
ASA classification of 0.72 0.39-1.33 0.29
anesthesia
AR AMEE TR 25
Preoperative spinal 3.71 2.11-6.53 <0.01
canal morphology grade
A Hi Pfirrmann 4y 2%
Preoperative Pfirrmann 1.01 0.57-1.81 0.97
grading
Ly I 1.01 0.98-1.04 0.62
Follow—up time
I8 15 B 178 0.98-3.26 0.06

Fusion length

154 4T L4/5 HER]Gl& AR BB FH AT T 2 4R
RBETT, R Bk AR T AEAE AR S8 BOME A B A
BARJG KA ASD K R BB TR B 52 [ %
Yugué SFPXF 161 6] L4 W BT I HEmlA F ARG
J7 R AT IS, AR Y R IR AR AL
HEE P 47% 0L L IR ARG &4 ASD HY 2R,
{HIZ W58 A $2E & MRI _E I HER TE A& (R AT 5%
Pl A58 T AR R TR AT e 2 R R RTRE 40 4 B A ) ¢
R, R I IO,

H i He sz IEME LA F AR B 2 8 h 25N
ﬁ WA I 2 A1 B [RIRE B A 18 A8 FE ] 45 28

mmirﬁm AT B AT BR AR L i B
#A&RA . PR ] ) 5 TR SR g 4500
ﬁ@%m%amﬁ TAT AT B, T LA AR BBl
AN, ARAETE AR FT IR AR 1 A48T Be AR J5 & AR i
BWEWEETFARMNRE ; ARS8 & A4
R AR AR B S T AR Be— IR b HE BRI
AT AR BB AR I E A T Rg, H TR R
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