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[FZ] B SRS I HEM™ (degenerative lumbar scoliosis, DLS) ¥ 17 Bt [if] 22 il & A J5 32 i 38 A+ 1 0] A8
(distal junctional problem,DJP) % A 38 [ P 28 Moxd 835 A6 16 i A 52 W . 77 3% : 2009 4F 4 H ~2017 4F 10
HIERBEW2 A DLS AR =40 % TR B (=4 DWBOBE @G TR BEUI ) =1 4R 1 5855 132 4], 5 B
Vit 3L DIP 1Y 13 B8 9 DIP 4, oA th AT AT HLARAE JF R 1 41 BB & 9 A IR . AR R [T AR
B I AT % 1 1) A 48 %X (body mass index, BMI) . B %% J¥ (bone mineral density, BMD)Fl T {f | & Jf- 5 b 9 F
w RSO . RERME BRI 2 (ASA) PRAFREEKR] FARBR [ m G0 Bokl . 3 o [ HE (lowest
instumented vertebra, LIV ) {3 ¥ | 3 H 45 VB FUHE [R] fl & 05 00 | LA SR 10 MR J5 5218 2% S 80 ™ Cobb ff1 | THE 1)
JiE F% #% & (Nash—-Moe) | 15 # { #% 15 B3 (apical vertebral translation, AVT) | 5 R {3 °F # (coronal vertical axis,
CVA) Mg #E J& ™ ff1 (thoracic kyphosis, TK) | M 1% BZ J5 ™ /1 (thoracolumbar kyphosis, TLK) | HE #E i} ™ £fi (lumbar
lordosis, LL) . B 7 A 5 ffi (pelvic incidence,PI) ‘B Z0& 1 (pelvie tilt, PT) HEE W& ( sacral slope,SS) 2K
RASL V-7 (sagittal vertical axis,SVA) . T1 ‘H % (T1 pelvic angle, TPA) K1 5 (&5l &} /1 (global tilt, GT) %5 ]k
AT BAR o R Z2 A8 B Ay AT Bl 5 T A AR TR B 7 B 1) R AL SE AR 0L (visual analog scale, VAS) P43 |, F K VAS
P 4 Oswestry T BE B it 48 4 (Oswestry disability index,ODI). H & & F} %% & (Japanese Orthopaedic
Association,JOA) =29 P43 B W 58 2% 23 (Scoliosis Research Society—22,SRS-22) ¥ 43 F1 filt J5E Rk B 6 % frj 4
(short form 36 health survey questionnaire,SF-36)71-4r, %R A4 EH DJP B’Jﬁ@é}ijﬂ 9. 8%(13/132),3\:4:‘
6 11 (46.2%) B H HAT T WG T AR, DIP 48 & B % B T (4 038 T X B4, DJP F8 38 8 50 el 2D B8 5T B A8 1
PU A 35 T IR (P<0.05) , A AN AR TR R 0 Pk 22 5 . AL TR R B (0 3% r@é%‘ 5 LA T
DJP 41 {83 AR TLK 2K PT %/ SVA>70mm 1 L6 #1458 (53.85% vs 19.51%,P=0.040); A J5 Bl %] TLK

SVA 03 KT BAAL, 90 MR 07 2% i F8 35 LU 9 40835 v T X B2 (46.15% vs 14.63%,P=0.046) , HoAh #2452 2 800
WEEXE R Logistic [543 M7 $& 7R & LB A4 (OR=8.90,95% C1=1.95~40.51,P=0.005) . R J& Rl 2 5= Ik o7 2% fiy
(OR=5.82,95% CI=1.15~29.42,P=0.033) % &= DJP [ XUBG 73 UGN T 7.9 7% 4.8 4% . P 2 A0 2 A iy 2% 20k e AR
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Distal junctional problem after posterior long instrumented spinal fusion in degenerative lumbar scol-
iosissYUAN Lei, ZHANG Xinling, ZENG Yan, et al/Chinese Journal of Spine and Spinal Cord, 2019,
29(6): 505-513

[Abstract] Objectives: To evaluate the incidence, risk factor, and clinical influence of distal junctional prob-

lem(DJP) after long instrumented spinal fusion in degenerative lumbar scoliosis(DLS). Methods: From April
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2009 to October 2017, a total of 132 DLS patients who underwent one stage posterior long instrumented

@fusion
Patients with DJP during follow—up were included in the DJP

spinal fusion in our spinal center was reviewed. The inclusion criteria included: (Dage=40 years;
level =4 levels; @follow—up time=1 years.
group(13 cases), and patients without mechanical complications were included in the control group(41 cases).
To investigate risk factors for DJP, three kinds of factors were statistically analyzed: (Dpatient-related risk fac-
tors including age, sex, body mass index(BMI), bone mineral density(BMD), T—score and so on; @surgery—re-
lated risk factors including the number of instrumented levels, lowest instumented vertebra(LIV), osteotomy and
interbody fusion; 3pre— and postoperative radiographic parameters including Cobb angle, vertebral axial rota-
tion(Nash—Moe), apical vertebral translation(AVT), coronal vertical axis(CVA), thoracic kyphosis(TK), thora-
columbar kyphosis(TLK), lumbar lordosis(LL), pelvic incidence(PI), pelvic tilt(PT), sacral slope(SS), sagittal ver-
tical axis(SVA), T1 pelvic angle(TPA), global tilt(GT) and so on. Preoperative and follow—up visual analog
scale(VAS) for low back pain and leg pain, Oswestry disability index(ODI), Japanese Orthopaedic Association—
29 (JOA-29) Scoliosis Research Society -22 (SRS -22)

questionnaire(SF-36) scores were compared between the DJP group and the control group. Results: DJP was

scores, scores and short form 36 health survey
developed in 13 of the 132 patients(9.8%). The T-score in the DJP group was significantly lower than that in
the control group, and the proportion of patients with osteopenia and osteoporosis in DJP patients was

significantly higher than that in the control group. DJP patients had a higher preoperative TLK, a lower
preoperative PT and a higher proportion of patients with preoperative SVA>70mm. Comparing with the control
group, the DJP group had a higher postoperative TLK, a higher postoperative SVA and a higher proportion of
sagittal imbalance(46.15% vs 14.63%, P=0.046). Multiple logistic regression analysis indicated that osteoporosis
(OR=8.90, 95% CI=1.95-40.51, P=0.005) and immediately postoperative sagittal imbalance(OR=5.82, 95% Cl=
1.15-29.42, P=0.033) were independent risk factors of DJP. In the control group, all baseline quality of life
score values had improved significantly at follow—up(P<0.05), while no significant improvement of ODI score,
score was observed in the DJP group. The

ODI, JOA,
SRS-22 pain, SRS-22 function, SRS subtotal score, SRS satisfaction, SF-36 phyisical component summary

JOA score or SF-36 mental component summary scale (MCS)
following scores were worse at final follow—up in the DJP group: VAS score for lumbar pain,
scale(PCS), SF-36 MCS score. Conclusions: Distal junctional problem occurred in 9.8% of DLS patients after
long instrumented spinal fusion, and seriously affected the improvement of patients’ quality of life.
Osteoporosis and immediately postoperative sagittal imbalance were independent risk factors of DJP.

[Key words] Degenerative lumbar scoliosis; Long instrumented spinal fusion; Distal junctional problem;
Mechanical complications
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BASPEEMEM ™ (degenerative lumbar scol-
iosis, DLS) B FARIGY7 B 12 ok 2808 18 B
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RV, S AT Bl 9 T [ il & A i T Y
TR D7 T [ A 2 /3 v A8 B M R TR R IS
B RIEZ—, W& DLS R EEpy HEETA
530 i 28 B S ™ TEORA L 2 v A8 S S R
4 (distal junction kyphosis/failure , DJK/DJF) # 4
DU SCHR R E B D R AR BLE AN T R
R DIK/DJF B %28 A% (Hl RAEAR L, TR
BiEa AW B FEIR ST DLS K17 B b 2 il &
A5 I 3 28 A ) 8T (distal junctional problem,
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AHIEGE A B [T BRI 5T, AR B A B2
BuosdibdfE . UAE 2009 4 4 H~2017 4F 10 H AE3K
B BHT I BB U | KW B E S TR
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NG HEBRARUERY B 132 1], KRR B DT B T
BUARAE I S (SR ET R 3l T s /38 3 58 L1 I
M DIK/DJF Wit 55 ) 9 41 451 5 5 49 A% HR
%" DIK/DJF ¥ 13 5l 5 94 A\ DIP 46 ,

1.2 RS AR ARG 7 ik

121 — R AR EE R R BE K
& R HE$E %L (body mass index,BMI) & & & J
[N A S & r S Lol o SN SR ES - N S 7
(American Society of Anesthesiologists, ASA) 73
9 W UE ) % B (bone mineral density,
BMD) 1 T 1K,

122 FARBER AR E R A B, e b
[if] % #E (upper instumented vertebra, ULV )i ¥ | %
T i [ € #E (lowest instumented vertebra, LIV) 37
B e ECE EUH 2 9 (17 IR Schwab SFP$E H FY
6 PARE Ik ) A MER RS g [ T B
M FARBE I E , X T L5/S1 A7 7E W Afke 18] 5518
A HEAE PR CAHETE GG | MR 0 AR S5 0 B O 1Y
RBEAT MO Bl £ [ E 2 S1P,

123 ER¥S8H A BEEARR . REHIZ
(RJG 2 JEIPA ) FIA Y Bt 177 HsF 1585 1) o 18 3l 3757 4
HHEMAL X 2o BI0EE A i 24 i W] — 44
A &5 1) EAESMRHE I TE PACS (picture archiv-
ing and communication system, 3 [E GE A f) &
g5 b 45 SR IO AN (] R ] 0 1 69 7 4058
AR E SRS . RETRIR S BDZ 89 0™ Cobb
i ; TUHEAR F% (apical vertebral translation, AVT);
TOUME ™ € 5% FE (R Nash—Moe 3511) ; 5 KA Jy
WM, WK Ff (coronal vertical axis,
CVA),CVA 7E-30mm~30mm 3t [ P &y CVA F
fi AW A CVA &7, B ME 5™ 8 (thoracic
kyphosis, TK); Mg 1 Bt J5 ' i (thoracolumbar
kyphosis, TLK); M #E §7 ™y /i (lumbar lordosis,
LL) ;LA #EH 57 ™ 5 (L4-S1 lordosis) ; 5 %5 A Gt
ffi (pelvic incidence,Pl) ; ‘B Z5 W &L 1 (pelvie tilt,
PT) ; #% & 1 £} £ (sacral slope,SS) ; 2% HR A0 - fiy
(sagittal vertical axis,SVA);PI -LL;T1 & % fi
(TPA) s HE T & AR RE(GT) o A 1SRG 37 B 114 322 ity
SEFHERE M (DJA) LIV F440 5 LIV-1 19 F
LRI e A I g AfE () B 2 A (DA) LIV T &4k
5 LIV-1 E& ARSI s, mintic Mk, Ja e -,
a7 0, HR4E SRS-Schwab 43258, PI-LL<10°ic
7 0,10°~20°1C A +,>20°1C A ++;SVA<dem iILH

0,SVA 4~9.5c¢m it H+,SVA>9.5em ict b ++;PT<
20°12°4 0,PT 20°~30°ic K+, PT>30%10 K ++,

DJP FIWrdxifi . & 4 DJK 8% DJF % XLh DJP,
DJK H5E Hr iy DIA 1EAR 5 BE V5 I = 10° AR
IS = 10°07 55 70 Iy [#] 5 A 1) T — 4> HE 18] Bl
S A AR IS Y I R O R S Y AL B R
(LIV £ 7 L5 5 2L BB DIF A4 : (1)LIV i1 it
Ui ME 5] 3 2 MBI A (R 28 D et ) 5 (2) s s [
JEMEE AT, 2800 0] B K b 2R 5 (3) 8 i [] 2 A
76 S M A 1) T A M T 5 () PR 2 i [ A 1
VAL ) R DT B A ™ I RRE IR i IR
(5) [ 7 M 0 v 4 A8 A Bl 9 Be e AN TR E Y, AR
Fi AT B Bt Vs s 9 82 48 24 2 DIP 4 (H 2L DJK
. DJF) A0S 2 CR H BUHLRPE I A0E )
1.2.4  AEWEFRIEAG SR . R B AL e A
L& FPF4> (visual analog scale, VAS)  Oswestry
) BE B A% 75 20 (Oswestry disability index,ODI) |
H A& B} 2 -29 (Japanese Orthopaedic Associa-
tion, JOA-29) IR A - 73 R G0, 5 REM M A 52 2% -
22 [A) 4 (scoliosis research society—22,SRS-22) 7l
{gE R 50 7] 4 {87 %2 (Short Form 36 Health Survey
Questionnaire, SF-36) P-4/ £ & A i | Bl 177 B (14 £t
FEAR G i (health related quality of life,
HRQOL), SF-36 A= #{@F (phyisical component
summary scale , PCS) 1K #f {d 5 (mental compo-
nent summary scale, MCS) )18 3t T 5 50 P8
BEAT S0, DR i i it R Bl AR A B | AT A%
R 8 R 5,
1.3 it sr i

fifi FH SPSS 55 20 i (3& [ IBM 24w ) #c i 4y
Prgds . i S8 i Kk R P I bR 22 | 3 2R
TR IR SRR/ B S FE o R F 9 2H 2H R 3 2H N
SRS, XS IR A AT TR BRI 0 ST B
FEXSFEA ¢ K55, XA AR A IR S 20 A 1 o 5Ok
HEAT P ST 8 B XS AE A Mann—Whitney U 5 %6, X
THEUTERER B K55 3% Fisher K50, HULAR &0 Hr
Agiit i LH OR>1 BER R (B0 5w
FIWT) o WA RIS KRR RTIA
Logistic 7l )3 73 #7 , i 1% 7% & 77 1% i Forward
Likelihood Ratio, P<0.05 A 481t %5 X,

2 H#R
2.1 GRS IEA TR K DIP AN ARG R P R
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PN 132 B, RJE 13 6] &
DJK/DJF ,DJP %= %R 9.8%(13/132), Hidr 2 4
KA DIK, 2 1 K& Az 37 v [ 7 HE 1 47,5 i) 8 A T
A S S A 2 T B AN AR L4 91 TR I
i [76] 7 114 PN B 2 DT B A T E I R IR . 54
B B LIV AL F LS UL B9 il k4 DIP, Hr
KA DIK 2 i, KA DJF 7 51, DIK 0k HEHE N
3.7% ,DJF (5 RN 13.0%, 6 Pl HE T T 5
1&FAR 1 R e Bl A R TTIET F R,
FLAY 5 M3 7 3z v S A T 52 G E (1 1.2)

CJ

P2 B LA TERE L2 1, PIAL R B B4R T
B BMI, A FF4 PR /i 1M e S ASA 439X 6
FEZE S DIP 4 HE BMD K FXHIE4], {H 4%
#2253 (P=0.051) ,DJP & B %% T {0 W &
& FXF R4 (P=0.019), DJP 4l & B LW B
O E B R L B4 5k 0.30.77% |
69.23% , i Xt B S8 35 B IR L s b B R
AN B L9043 5 9 34.15% . 43.90% 21.95% , 16 41
BB I O M AEAE I B 22 5 DIP AR
SEH D SR TR A ) AP v v T AL, B

29 (2D

B1 EBEL,64% RuTGIFEREN ab AFT&EEEMA X &8 TLK 21°,SVA 96.24mm c.d 17 T1I~L5 [# 4
il AR R A AEIE ML X 2GR 7R TLK 2°,SVA 33.66mm e ARJ5 13 /1 CT /s DIK f 1788 F R EEf A 2848 B
2 BHEB,67TH, RETGIFHITHN ab ARATE&HAEEMM X 24728 TLK 11.5°,SVA 207.42mm ¢.d 7 L1~L5 &
it AR X 4R TLK 5.3°,SVA 248.17mm e AJ5 7407 CT/R L5 JRAVEFIT £ 17 BHEF AR BE il & 2408

Figure 1 A female, 64 years old, with osteoporosis. a, b Full-length posteroanterior(PA) and lateral X-rays showed
TLK 21° and SVA 96.24mm preoperation ¢, d Reduced to TLK 2° and SVA 33.66mm immediately after surgery e CT
scan showed DJK 13 months after the index surgery f X-rays showed fusion with fixation to the iliac bone in revision
surgery Figure 2 A male, 67 years old with osteoporosis a, b Full-length PA and lateral X-rays showed TLK 11.5°
and SVA 207.42mm preoperation ¢, d Reduced to TLK 5.3° and SVA 248.17mm immediately after surgery e CT scan
showed DJF at L5 due to vertebral body fracture 7 months after the index surgery f X-rays showed fusion with fixation

to the iliac bone in revision surgery
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D JCE R B DIP & AR AR R
22 FARMIXAERKEE

P BB AR GORL 2R 2, ALY ULV 434 |
LIV {8 5 A 1 2 il A1 BEA i B0 R ) 4k
M ] fil G 91 B o e 124 22 5 (P>0.05) .
23 wBReEEEREE

PR AT AR A S B2 3, WAL MYy
J5 16 AR Cobb ff B AVT  ToUHE 5% £ B fe K

®1 FHABRENELAMILER

Table 1 Comparison of characteristics between two

®3 RMABREAMEZEESHILE

Table 3 Comparison of preoperative radiographic

parameters between the two groups

DJP# (n=13)

Xt B4 (n=41)

groups
DJPH (n=13) X HRZH (n=41)
DJP group Control group
ATB(B) 61.8+7.2 63.0£6.4
ge at surgery
PR (/95 1)
Gender(Femal/Male) 1277 35/6

Bt 1] *(A )

Follow—up period 24[17.5,30.81]

28[28.07,42.71]

B Pl 5 6 A
BMI(egoeh 25.66+2.37 25.56+3.36
Y
BMD(gfens) 0.63+0.12 0.72+0.15
T ~2.050.807 ~1.28+1.41
T value
PaANE o= -
Hlfﬁ’mm.”ﬂ) 7(53.85%) 19(46.34%)
ypertension
B I BRI ()
[E)‘iabeles mellitus 2(15.38%) 8(19.51%)
ASAZPZ(L/I/IUNV i) 3/10/0 5/34/2/0

ASA classification

TEca ARFE LR, 2R T L 895% B 15 X 1] |; D 5 %
fEA LA P<0.05

Note: a Median[95% confidence interval]; (D Compared with
control group, P<0.05

x2 MABREFAHAMMLEER
Table 2 comparison of operation data between the
two groups
X HEAH (n=41) DJP4L (n=13)
Control group DJP group
ULV T T10 S BLE (1)
UIV at T10 and above 11(26.83%) 5(38.46%)
LIV [ 5E ZHEE (1)
LIV at sacrum 19(46.34%) 5(38.46%)
1 B )
instrumeilllted and fused levels 5.831.36 6.46:2.37
HE i) B (1))
Imerbod? fusion 28(68.29%) 12(92.31%)
W g (1))
Osteotomy classification
I None 6(14.63%) 0(0%)
149 Grade 1 13(31.71%) 7(53.85%)
2% Grade 2 16(39.02% ) 4(30.77%)
3% Grade 3 6(14.63%) 2(15.38%)

DJP group Control group
Cobbff
Coba e oy 29.62416.62 28.37+9.27
ISUHE A5 B4 8 5 (mm) 21.17+12.75 27.46+14.38
AVT
TOUHE 7 % A5 (Nash—
Moe), T/T1/TH/V (#i) 2/8/3/0 8/19/12/2
Apical vertebra rotation
e KA 7 W B S (mm)
Maximal lateral 7.26+2.36 8.18+3.93
olisthesis
FEARE T m)* 1 8512.76,35.59]  13.05[11.23,25.96]
T8 BRASE K A7 (3]
Coronal imbalance 1(7.69%) 6(14.63%)
Wi () 20.00+15.58 19.14+14.53
WIRELRA () 16.20012.03,20.83]"  9.50[3.15,15.81]
a
BB L S10°CHD 11 (84.6290) 20(48.78%)
BRI ) 34.36£19.51 29.35+18.03
HRMESC) 315111.74 25.64+11.38
%ﬁiﬂmﬁﬁﬁ ©) 22.25+8.497 27.73+8.86
B IR 4y 2
(O/+/++, 1) 6:6:1 7:19:15
PT classification
RE L 53.69+14.77 53.36+11.96
CEYNIN:E Y
i £ (°) 19.33£16.70 24.01£15.23
PI-LL,
PI-LL 432
(O/+/++, 1) 4:5:4 7:13:21
PI-LL classification
PI-LIL AN PLTE (7))
PI-LL mismatch 9 35
L4-S1 A (°)
4 SLE S (" 33.02411.18 29.89+14.62
RARAL T (mem) 70.35+55.37 49.93+40.89
SVAR (i)
SVA classification S/dr4 217505
SV A A (1))
SYARB(B) 7(53.85%) 15(36.59%)
SVA KT 70mm (4] ) 0}
& L omm 7(53.85%)" 8(19.51%)
TIRERC) 22.86+10.80 24.75+9.75
BTREERC) 28.90+12.77 31.58+11.82

TEa RAFAIER A, 3R R Ny L 51 (95% A7 X 1H) 15 (D45 %3

M4 3 P<0.05
Note:

control group, P<0.05

a Median [95% confidence interval]; (DCompared with
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75 W MBS (CVA | SR A7 2 i\ TK \LL.SS . PT
43 2% PI PI-LL.PI-LL 432 PI-LL RNVCHD 14—
S1 HIM™fA SVA SVA 4328 SVA K ffif TPA \GT 5%
ST ETEE R (P>0.05), DIP 4 EH AR

x4 MABRERBENZZEESHILE

Table 4 Comparison of date immediate postoperative

radiographic parameters between the two groups

DJP# (n=13) X IR 2H (n=41)

DIP group Control group
TLK % % K FXf 4l (P<0.05),DJP 41 TLK>10° Cobb it (*) 10512033 10.6856.66
£ H A9 3 75 T IR 41 (P<0.05) , PT 2 /8 F Gobb angle
SR (P<0.05),SVA>70mm () He 181 5 2 25 F % TR T8 () 1073:11.04  14.70+7.88
M4 (P<0.05), ARHI TLK>10° PT /) SVA> FEARAL T (mm) 164741234 22.86:19.46
70mm & DJP &AL fE R H & SR AL % 7 (1) 4 1

ARG ZBFESER 4, WHBERG Coronal imbalance
%) Cobb #i1 AVT .CVA . SR 32 %6 \TK L. PR 26521334 251982
SS.PT.PT 432§ PI-LL PI-LL 4328 \PI-LL VG T | BB 5 ) 10387520 457:10.55
LAS1 R ™ /1 \TPA GT %%é&i@%éﬁﬁﬁéﬁﬁ WA S50 1310080 27(65.35%)
(P>0.05). DJP 4 # RJ5 TLK  TLK>0° 8 # [ L0
5] SVA IR 32 5 18 L9 35 5 F o B4 R 21651105 412541063
(P<0.05), TERGHBGFSH P, BRKH TLK, ﬁ&ﬁﬂﬁfm(") 32.62+10.12 31.438.40
SVA 72 DJP WYfEk K R . IWEORFT AR 5 15 R (o) Jle0es0s 21854800
S AR, P4l ACobb fi (ACVA ATLK T
ALL ASVA %253 55 112 2% 5 (P>0.05) . BT o i) 6/4/3 19/15/7
24 G N EAY Logistic [0 Hr %ﬁ/\%ﬁtﬁ?ﬁgﬁmm 121121341 12.03211.63
W LR AR g Ay BT 25 SR Th P<0.05 1 42 PI-LL 483 (O4+/4+ , ) 6/4/3 5011200

fa i B Z 51 A Logistic [F1H 434, i & AF & 1Y 7 PIZLL classification
N Forward ; Likelihood Ratio ¥, fix 2 43 ¥ 45 & PI}:II:]LKLﬁEéJiH) 6 18
LA 5, B BELAL AR JE BN 2 SR A R A 2 DIP 1Y L-SLEASE () 28.12+10.86  32.17+11.18
3 A TR 2 AR X TR OE A AR RRETEo™ o 1aroser
B 220 9 MR ASE TG 2 A 1T 75, B R AR I B 220 AR SVA
{374 45 6 1B % % 1 DIP 0 KUK 4 58 1 T 7.90 A iy 6(46.15%)"  6(1463%)
B 4.82 1%, TLRES ) 16.84+9.55 16.69+8.85
2.5 RHIFFEVI ) HRQOL BETREESC) 212421124 21211083

I 6, Pigl B R ET HRQOL ¥ L4t it

295 52 (P>0.05) , HA A ok > VK B 1 R T 4 F D53 M4 i P<0.05

Note: (DCompared with control group, P<0.05

#5 DJP Bl EZER Logistic B34 4R

Table 5 Logistic regression analysis model for the independent risk factors associated with DJP

FEAH L 95% A7 X 1]

FEB bz Waldi®: AmME  BEE Hefi 1 95% C.1. for Exp(B)

B S.E. Wald df Sig. Exp(B) /M Bt

Lower Upper

‘B E S Osteoporosis 2.186 0.773 7.988 1 0.005 8.897 1.954 40.506

AHT TLK>10° Pre—op TLK>10° 1.927 1.125 2.935 1 0.087 6.868 0.758 62.255

AW PT Pre—op PT -0.130 0.073 3.121 1 0.077 0.878 0.761 1.014

KA SVA Pre—op SVA 0.013 0.013 1.126 1 0.289 1.013 0,989 1.039

ARJG TLK Post-op TKL 0.040 0.056 0.511 1 0.475 1.041 0.932 1.162

A R RALR fhy 1762 0.826 4.545 1 0.033 5.824 1153 29.421

Post-op SVA imbalance

& Content -2.636 0.665 15.719 1 <0.001 0.072 — —




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

Chinese Journal of Spine and Spinal Cord,2019,V0l.29 ,No.6 511

*6 MAERERWMAMBHNNEREXRETFILR

Table 6 comparison of preoperative and final follow—up health related quality of life scores between the two groups
A KK B VT
Preoperative Final follow—up
DJPZ (n=13) X B4 (n=41) DJP4L (n=13) X} B2 (n=41)
DJP group Control groupl DJP group Control groupl
9% VAS(43) 12 @
VAS back pain 6.77£1.30 6.51+1.69 5.08+1.98" 2.22+1.67
B VAS(93) 331+2.69 1.88+1.65 3.31£2.69% 1.88+1.65%
VAS leg pain
. Bl [ pH 4 K = .
OSWC“W%%“IM”EM 57.28+14.01 56.01+15.71 45.33+19.287 17.19+13.34%
] A S I (/) ) )
AR SEmA S () 11462343 11.88+4.22 1523+6.07" 23.4624.147
SRS-22 YA (41) 2.3720.65 2.42+0.84 3.29:1.017% 43020582
SRS-22 pain
SRS-22 Py fgAR L (43) e ®
ARey fun 223045 2.330.59 2.95+0.6872 3.83+0.62
A 4 . p
SRS-22 HIJER (4F) 2.20£0.60 2.19:0.56 3.62:0.89% 4.16+0.55%
SRS-22 self-image
SRS-22 /0> #R L (43 ) ") @
SRe 53 i 2.55+0.65 2.4720.56 4.02+0.37 4.1920.51
T 445 (4 )
SRSI B (91) 2.22+0.40 2.35+0.49 3.61:0.4612 41240477
SRS subtotal score
SRSIAYT & (43) ®
SRS satisfaction o o 3.92:0.61" 4.45+0.63
SF-36 A B i B (43 ) a @
SFae PeS 16.50+5.33 18.48+6.89 32304155372 47.92+10.442
SF-36 i #ft i i (43) O @
36 MCS 34.92+10.16 33.92+11.02 38.22+14.30 57.43+4.55
T D5 [7] i 7] 5060 B 4T H e P<0.05 545 [RI LA R 48 P<0.05

Note: Compared with control group at the same time, P<0.05; 2Compared with preoperation of the same group, P<0.05

F T UM VAS SRS HIRIE S SRS O HUR BT
ISP G2 2 5 (P>0.05) ; DIP 4 (B JE VAS i
43 .0ODI 2 = T X B4, JOA-29 SRS %9 SRS
gAR B SRS W& 43 (SRS A7 i = SF-36
PCS SF-36 MCS PF-43 b & PEAR T X REZH

3 it
31 DJPEER

WEFESCF DJIK F1 DJF f 438 /0, 56 F DJK
FIBIF 7T B TR TR T D AR Z ™ (adolescent
idiopathic scoliosis, AIS) B JE K] FC o Hr |, HiAth
i HZ A% AR ANS Wbs vl g
2338 A DJK/DIF 1 % A2 2R ], X F AIS FIR ]
ORI, T8 7 Bl 8 A S G IEME R A7 M
— IR B LS s #E, WFIE 2 00 BE U5 B A i
AR T 10°FF AR AT I 10°E  DIK #y12
Wis T, BT DLS MK Bl G T v 2 ik
L5 =k ST, % [ a2 #) S1 i 3 Tk PEAl DIK
& A, T I E B LS R R PRG3R T
Uit 58 A AN BEAE LRI Wibs o, BOAR I 98 K

7 Sty [ 2 M P T — A M ) B AR I 9 i AR
SR A 0 R B S T2 B DIKES, i T
DIF, TR T Arlet }2 Aebi™# 57 49 DJF 4
X, AR KB DLS K5 B G R Je SR
DJP KA RN 9.8%, [wEs] L5 XL i DIK &
%K 3.7% ,DIF 1 KR H 13.0%,
3.2 DIP MMERER =

AWEGE & B DIP 4R E 1 B > R s
AR o] g s X RRA, 2R A
B REL AR DIP AT e &R X 5 A GE
SERARI B Tan FE2HZIE T 2 F1A LS 464
HITFEDIF MEE, Ha%E THES 5 H-2.3
F—1.6, HIA N5 0 s 5 3508 Motk e 2 LS J&
PRI EE R . Kwon 2590 i 437 T 13
151 P Sy M2 A i R 5 DK R2E 47 i 2 i B A8 1
B TR R E T, Z80(85% ) H A B b Bk
RGN o U B B A T RE 2 1 A HE ]
fil G 0 R UL S IR ET AR e W, i —
F DIK/DJF, £ 2 3 B 2% 4R 1 2% At

BUE £ SCHik 12 38 A % AR 5= DIK 1) S B A
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., Miller % B AIS R J5 %4 DIK #8345 11k
# L E KT X IR Ghasemi ZFSH 38 K 1] FC i AR
J& & DJK B AR IS AR IR i
Ameri SFHIE 1) 130 1 AIS 835, 15 A B0 45
W, RJE DJK 4 F ARG 17 2,4 DIK 41
H15.4 % AW FE A & B 4 BB AF I A AR E A
1E i 2L T RERT DLS & 4 s L FRATT A 4N
ABREAR G
33 DIPWFARMER R

DJK/DJF #F ARl N2 A 2, 3t vy [ 7
PEFEA M DJK/DJF &AM RE Z— . 76 AIS Al
WRITEIR R A T, AT AT 5% & B0 v [ 5 A 3
PEAE 5 IR T RS A HE LAz AT LLE /> DIK/DIF (1 %
A0 T DLS B3 I Ui il £ AKCF 1 SR
TEAEAR L, HNIEH B L5/S1 5 B A5 B fl 4 LIV
) B 2 715 T B S 2 3 i ) Rl G T il & ST
I 7 AL AR E AR . LS/ST 1 By i Bh)
JE o A A9 Bh 95 B 159%™, LIV 1k F L5 A LA
R L5/S1 iz s B, I HEA F ARG/
DARJE BT RA MR, HEk SR ARG L5/SI
WBORAS R RR e AR K, o 8RS
M R R R A, HE TR AT AR, B
2 TN A 502 2 % T LS/S1 77 16 BA S ME 7] 2 38
A MER PR TG G AT A e AR 1 AR
N B 2 SR il AR R . Cho SFPIEELUNS
T ARG SR ARAT 2 Ay S WEAE T ™ 36/ DLS B
KT B ml A iE, B LS/S1 A [A] $5 A A7 A
RE AR WV AT L5/ST Rl . Yasuda ZE05 T
T TR F S [ 52 HE (LS/S1/85 1 ) RFIE A8 P J o™ iy
TV BB 4 B 1 5 il 5 T R I I RIS 2 B Ak I
KAEM ZAR . KBS LIV 4 F LS =% S1 A,
BRI AAE A Ay, T [ R B IR R
$iE A FARAK , Tan FEU2HA R LIV 7 F LS 2 %3
DJF 1 fa b6 B2, PR A G M AE AT 5, LS
ME S ARBC & A 2 A R Al 2k F LS
A B T B IR ET R B XU L & DIK/DIF &
AR Z —, Witiw P8 T 116 41 ASD &
HLORBARE 6 Bl FH BB T DIF, X EH LIV
YL 1475, 0F H#H7 TR F AR, ARIF5R A,
13 % DJP & A 9 ] LIV 75 L5, &R 6 f
BE A 4 0 LIV 7E LS, BARARFAEG %2
5, AR DLS BEEE £ LS K5 &4 DJP
(Al BEPER K

34 DJP AR faR &R

AW 5% 45 4 8 R AT TLK>10° PT %70 |
SVA>70mm FI AR J5 # K1 TLK SVA A §8 & DJP
MfER R . Z R ZE 5581 & AT B 2] % 4R
PR A DIP Bl ST fa b R 2 o AR5 AL R W fE
RKRFEEE L J& i FoRARNIT IR E A, FARBE
TE ) B B IEAS R 2351 DIPRY, Miller S50
LA AT TLK (T10-1.2) B kK (8.4° vs. -2.2°,P<
0.01)., AJ5 TLK ¥&hn /2 DJK i ek &, Lowe
2l & M DJK A AR S5 TLK & TLK #9221k
B KT ARLLE DIK 835, BN E WA M E
5117, TLK 3 K AT RE£s 2 BUIOIRAL AT, DI
A Bom s g T, 32 S EURET R
B DIP,

SVA PEAS A 5% bR A7 1 7 2 1 IR £ B bR 2
5 5 B AT SE (SR A TN A bR, SVA B 2R O
i 1) fB A AE SRS-22 K9 . TR il A RIE 23T
RS E AR R e Tl < 4 S NI R ¥ R
PO E AP NS 9 =R T A e 1IN 1
AT R OGN T 45 07 kAT AR
2, DUS 5 R 47 BN 3409, SVA A, th TAK
A B AR R K Y B T B 1 AT AT VE L, & 1
JIIZE ity 28 S IX A R 3 3N, i — 20 3 B0 i Y [
FE WIS WORN DR, SR, 78 B AR 4544 ,SVA Fi &
AFH4 BN 1 R, 6 T AR R SVA I IE#
BT A TE G AT R 0 1 22 4 NIRRT 2R 4R
PLHTRG N (A2 % s g iRy R A, Rk, 2 fE
1% T EAE DLS BE M, ¥ SVA>
80mm 1E hy 5 MR AL 2 i 1 TF # B o T BE S of
W, MAEAMZE T, R SVASTOmm, A Ji5 B
SVA 2 (SVA>50mm) AJ L F2L DJP (il XU 384
T, $&7R8 SVA S A7 2 52 Ml AR Ji5 2 H9180CR 1 2 2 K]
2, I L b o 1 A A T i — AP
3.5 DJP WHin

55 PJK/PIF #H L, JWEMERL G AR5 DIK/DIF %
Az AR AR AE AR A ™ B I RAE AR, B e TR
1 B A, R TR LR A DK RE Y
SRS-22 EIF I AR B A DIK W& 2, =&
BAREME2ZR . AR A DJP 4 ki i A1
W22 IR VAS,ODI,JOA SRS % 7 SRS Tifig
AR SRS W& 43 SRS IR 7 i B SF-36 PCS
I MCS W5, AR 13 H1&4E DIP MEETH 6
BT T RIETF A, BRME , &4 DIK/DJF i
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ey PRAE PR T, Xof A6 25 A 3 o B S e R, BB R

25 LTk ABEFE A A s, DLS K1 Bl 2

Fla ARG = 1 ARRETTRY DIP A RN 9.8% , K
A= DIP BB F 46%7 B RIHE T AR . B UGS |
A BRZ0 G AR 2K A7 32 DIP s fa i R . &
Az DIP ™ H R R B R S AR T B R

4
1.

10. Arlet V, Aebi M.

11.

S Uk
Wong E, Altaf F, Oh LJ, et al. Adult degenerative lumbar
scoliosis[J]. Orthopedics, 2017, 40(6): €930-€939.

Schwab F, Blondel B, Chay E, et al. The comprehensive
anatomical spinal osteotomy classification [J].

2015, 76(Suppl 1): S33-41; discussion S41.

Neurosurgery,

. Cho KJ, Suk SI, Park SR, et al. Arthrodesis to L5 versus Sl

in long instrumentation and fusion for degenerative lumbar

scoliosis[J]. Eur Spine J, 2009, 18(4): 531-537.

. Nash CL Jr, Moe JH. A study of vertebral rotation[J]. J Bone

Joint Surg Am, 1969, 51(2): 223-229.

. Schwab F, Ungar B, Blondel B, et al. Scoliosis Research So-

ciety—Schwab adult spinal deformity classification: a validation

study[J]. Spine(Phila Pa 1976), 2012, 37(12): 1077-1082.

. Denis F, Sun EC, Winter RB. Incidence and risk factors for

proximal and distal junctional kyphosis following surgical

treatment for Scheuermann kyphosis: minimum five—year fol-

low-up[J]. Spine, 2009, 34(20): E729-E734.

. Ameri E, Behtash H, Mobini B, et al. The prevalence of dis-

tal junctional kyphosis following posterior instrumentation and
arthrodesis for adolescent idiopathic scoliosis[J]. Acta Med I-

ran, 2011, 49(6): 357-363.

. Cho KJ, Lenke LG, Bridwell KH, et al. Selection of the opti-

mal distal fusion level in posterior instrumentation and fusion
for thoracic hyperkyphosis: the sagittal stable vertebra concept

[J]. Spine, 2009, 34(8): 765-770.

. Kim HJ, Nemani V, Boachie—Adjei O, et al. Distal fusion

level selection in scheuermann’s kyphosis: a comparison of
lordotic disc segment versus the sagittal stable vertebrae [J].
Global Spine J, 2017, 7(3): 254-259.

Junctional spinal disorders in operated
adult spinal deformities:  present understanding and future
perspectives[J]. Eur Spine J, 2013, 22(Suppl 2): S276-5295.
Lam CL, Tse EY, Gandek B, et al. The SF-36 summary
scales were valid, reliable, and equivalent in a Chinese pop-

ulation[J]. J Clin Epidemiol, 2005, 58(8): 815-822.

12. Tan JH, Tan KA, Hey HWD, et al. Distal junctional failure

13.

secondary to LS5 vertebral fracture: a report of two rare cases
[J]. J Spine Surg(Hong Kong), 2017, 3(1): 87-91.

Kwon BK, Elgafy H, Keynan O, et al. Progressive junctional
kyphosis at the caudal end of lumbar instrumented fusion:

etiology, predictors, and treatment[J]. Spine(Phila Pa 1976),

16.

17.

18.

20.

21.

22.

23.

24.

25.

2006, 31(17): 1943-1951.

. Miller DJ, Jameel O, Matsumoto H, et al. Factors affecting

distal end & global decompensation in coronal/sagittal planes
2 years after fusion[J]. Stud Health Technol Inform, 2010,
158: 141-146.

. Ghasemi A, Stubig T, A Nasto L, et al. Distal junctional

kyphosis in patients with Scheuermann’s disease: a retro-
spective radiographic analysis[J]. Eur Spine J, 2017, 26(3):
913-920.

Yang J, Andras LM, Broom AM, et al. Preventing distal
junctional kyphosis by applying the stable sagittal vertebra
concept to selective thoracic fusion in adolescent idiopathic
scoliosis[J]. Spine Deformity, 2018, 6(1): 38-42.

TRae, PMB, LA e, A5 0 g [ - 0D TR E A B G
F O R A B A ™ B TR R G 3 2 R IR T R A AR Y
m[J). op A A 2 AR, 2017, 27(6): 524-531.

Hey HWD, Lau ET, Tan KA, et al. Lumbar spine alignment
in six common postures:
for deformity correction[J]. Spine(Phila Pa 1976), 2017, 42
(19): 1447-1455.

an rom analysis with implications

Yasuda T, Hasegawa T, Yamato Y, et al. Lumbosacral
junctional failures after long spinal fusion for adult spinal
deformity—which vertebra is the preferred distal instrumented
vertebra[J]. Spine Deform, 2016, 4(5): 378-384.

Witiw CD, Fessler RG, Nguyen S, et al. Re—operation after
long—segment fusions for adult spinal deformity: the impact
of extending the construct below the lumbar spine [J].
Neurosurgery, 2018, 82(2): 211-219.

Yilgor C, Sogunmez N, Boissiere L, et al. Global Alignment
and Proportion(GAP) score: development and validation of a
new method of analyzing spinopelvic alignment to predict
mechanical complications after adult spinal deformity surgery
[J]. J Bone Joint Surg Am, 2017, 99(19): 1661-1672.

Lowe TG, Lenke L, Betz R, et al. Distal junctional kyphosis
of adolescent idiopathic thoracic curves following anterior or
posterior instrumented fusion: incidence, risk factors, and
prevention[J]. Spine, 2006, 31(3): 299-302.

Glassman SD, Berven S, Bridwell K, et al. Correlation of
radiographic and  clinical adult

scoliosis|J]. Spine(Phila Pa 1976), 2005, 30(6): 682-688.
Kim YC, Lenke LG, Lee SJ, et al. The cranial sagittal ver-

parameters symptoms in

tical axis(CrSVA) is a better radiographic measure to predict
clinical outcomes in adult spinal deformity surgery than the
C7 SVA: a monocentric study[J]. Eur Spine J, 2017, 26(8):
2167-2175.
AfEAT, DN, BRASER, AR R RO o A A A
B E R ST A O R )] b EE HEE B2 R, 2016, 26
(10): 912-918.
(Wi B .2019-02-26 AKX AE [ H 11 .2019-05-27)
(EXLmE  EBEATIRITH)
(A8 PRE)





