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Risk factors analysis of proximal junctional kyphosis following posterior long instrumented spinal fu-
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[Abstract] Objectives: To investigate the risk factors of proximal junctional kyphosis(PJK) following posterior
long instrumented spinal fusion in degenerative lumbar scoliosis(DLS) patients. Methods: This retrospective re-
view included 60 DLS patients who underwent one stage posterior long instrumented spinal fusion in our
spinal center from April 2009 to May 2014. The inclusion criteria included: (1) age not less than 45 years;
(2) at least five fusion vertebrae; (3) at least 2—year follow—up. All patients followed up 40.3x11.1 months(24-
59 months). According to the occurrence of PJK at final follow—up, patients were divided into two groups:
PJK group and control group. The differences of patient data, surgical data and radiographic parameters be-

tween the two groups were analyzed by univariate analysis and the potential risk factors were identified.
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Logistic regression analysis was used to find the independent risk factors. Patient data included preoperative
data of sex, age, body mass index(BMI), bone mineral density(BMD) and T-score. Surgical data included the
number of instrumented and fused vertebrae, upper instumented vertebra (UIV) level, lowest instumented
vertebra(LIV) level, osteotomy and interbody fusion. Radiographic parameters included scoliosis Cobb angle,
thoracic kyphosis (TK), thoracolumbar kyphosis(TLK), lumbar lordosis(LL), pelvic incidence(Pl), pelvic tilt(PT),
sacral slope(SS), global sagittal alignment(GSA), sagittal vertical axis(SVA) and proximal junctional angle(PJA,,
the angle between the end plate of UIV+1 and the end plate of the UIV; PJA,,
plate of UIV+2 and the end plate of the UIV). Results: The 60 DLS patients(45-74, 63.2+6.4 years) showed
an average preoperative Cobb angle of 28.51°+10.94°(10.7°-55.1°),

was 0.7£1.3(5-9). PJK was developed in 11 of 60 patients(18.3%) until final follow—up, who were enrolled as

the angle between the end

the mean number of instrumented levels

the PJK group, and 49 patients without PJK at final follow—up were enrolled as the control group. There were
statistically significant differences between the two groups in number of cases with BMD<0.850g/cm?(100.0%
in the PJK group and 36.1% in the control group, P=0.005), number of UIV at T11-L1 patients(100.0% in
the PJK group and 69.4% in the control group, P=0.030), number of preoperative PJA;>9° patients(45.5% in
P=0.013),
P=0.012),
P=0.016),
patients (100.0% in the PJK group and 46.9% in the control group,

the PJK group and 10.2% in the control group, number of preoperative TLK=15° patients(63.6%

in the PJK group and 22.4% in the control group, number of preoperative SS<25° patients(90.9%
number of immediate postoperative PJA,=5°
P=0.001)
postoperative PJA, increase =3° patients(90.9% in the PJK group and 46.9% in the control group, P=0.016).
When included in a multivariate logistic regression model, preoperative PJA,>9°(0OR=19.432, P=0.017),
preoperative SS<25°(0R=23.131, P=0.022) and immediate postoperative PJA, increase=3°(0OR=22.382, P=
0.025) were independent risk factors for PJK. Conclusions: Preoperative PJA;>9°, preoperative SS<25° and
BMD <

in the PJK group and 46.9% in the control group,

and number of immediate

immediate postoperative PJA, increase =3° are identified as independent risk factors for PJK.

0.850g/cm?  UIV at T11-Ll1,

preoperative TLK=15° and immediate postoperative PJA,=5° are potential risk

factors for PJK.
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Figure 1 Serial radiographs of a 72-year—old female
degenerative lumbar scoliosis patient treated following
T11 -S1 instrumented and spinal fusion in the PJK
group @ The proximal junctional angle (PJA) was —1.7°
in preoperation b The PJA increased to 7.9° in
immediate postoperation ¢ The PJA increased to 25.6°
in 3.8 years follow—up with UIV+1 vertebral fracture
Figure 2 Serial radiographs of a 65-year—old female
degenerative lumbar scoliosis patient treated following
T10-S1 instrumented and spinal fusion in the control
group a The proximal junctional angle (PJA) was —1.0°
in preoperation b The PJA increased to 2.5° in
immediate postoperation ¢ The PJA increased to 5.6°

in 4.8 years follow—up
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Table 1 Comparison of patient data between the two

R3 BARMHEFZESHMLLE

Table 3 Comparison of preoperative radiographic

groups parameters between the two groups
PJK41 (n=11) X IR (n=49) PJK41 (n=11) XA (n=49)
PJK Group Control group PJK Group Control group
s ‘@g;lj( ;l(?';i )1 10:1 40:9 Cobb (°) 29.0+13.7 28.4+10.4
‘Pxip?; o) TK(°) 14.2+13.6 18.6£13.7
= A ( )
Age(year) 62.3:8.1 63.4+6.0 TLK(°) 15.9+10.1 7.0+14.6
Pibratedl il 8(72.7%) 37(75.5%) TLK=15°(n/%) 7(63.6%) 11(224%)"
ge= 0 yearmt LL-TK(°) 8.8+14.3 10.2£14.9
=% k 2
s %ﬁ?g‘fé,mg!;“ ) 28.2+33 26.4+3.7 LL(°) -229:17.6 ~28.8£16.9
14;@:%&;28.0@,2“12(@”/%) 6(54.5%) 15(30.6%) LL=-30°(n/%) 8(72.7%) 24(49.0%)
BMI=28.Okg/m(n/%) SS(°) 19.5:6.5 25.5:10.3
R o . @
HB&MD(gE(i/I:? ) 0.774+0.084 0.903+0.186" SS<25°(n/%) 10(90.9%) 23(46.9%)
ﬁ’%fﬁ<0850g/mﬁ(1ﬁﬂ/%) 6( 1000%) 13(361%)2 PI(O) 47.2+7.8 49.8+10.9
BMD<0.850g/cm’(n/% ) PI-LL(°) 24.3+16.4 21,0193
T-{8 -2.390+1.005 -1.376+1.915 PI-LL ANVEFE (1/% )
T-value PI-LL mismatch (/%) 9(81.8%) 37(75.5%)
HE*IS {ﬁﬂiﬁfﬂw*ﬁﬁm’* (PJK {/E 5 1ﬁJ Xﬂ“ﬂ.ﬁgﬂ 13 'fﬁu);% CSA(O) 3841119 3961166
PJK 4 H8:DP<0.05 ;2P<0.01 GSA>45°(n/%) 5(45.5%) 16(32.7%)
Note: *18 cases of unmeasured preoperative BMD (5 cases in PT(°) 27.7+8.9 24.3+12.1
PJK group and 13 cases in the control group); Compared SVA (mm) 4574522 45.7+52.0
with PJK group, (DP<0.05; @P<0.01 SVAL B85 (1% )
SVA imbalance (n/% ) 4(36:4%) 18(36.7%)
R2 WAFREMMLER PJA(°) 6.5£5.9 3.0£5.8
Table 2 Comparison of operation data between the PJA>9°(n/%) 5(45.5%) 5(10.2%)"
two groups PJAL(?) 5.5+7.7 3.7£7.4
PIKZL(n=11) %} JB41(n=49) PJA>9° (n/%) 4(36.4%) 10(20.4%)
PIK Group Control group 7.5 PIK 41 H 8 P<0.05
[ 2 il £ AR 5 .
Vertebrae i:i_sinul‘:rllented and fused 6.5£1.0 6.8<1.3 Note: ®C0mpared with PJK group, P<0.05
UIVAZ T T11-L1
" 11(100%) 34(69.4% )"
VIV at THAL ®4 AAREHARGESHOLR
IﬁVVMaTSSll 7(63.6%) 37(75.5%) Table 4 Comparison of diate immediate postoperative
o b radiographic parameters between the two groups
ey 6(545%)  29(59.2%) grapme b l o _group
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o A %
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ferody Tusion TLK(®) 12.7+7.3 8.546.9
7.5 PIK 4 4 P<0.05 LL(®) 356408 40659 1
Note: (DCompared with PJK group, P<0.05 SS(°) 29.6+9.0 304482
(TR PI-LL(°) 11.1+8.3 8.6+£10.3
3 i
31 PIK Z%éE}: PT(°) 17.0+6.9 18.8+8.4
’ J PJA,(°) 11.6+6.0 6.0+6.7"
A > P SAG 43 . .
Lowe fF[ZO]XTJ‘,ﬁQIj EE?‘%%*E}:[EI Eﬂﬁﬂ:} l% %7'( PJA2>50(TL/%) 11(100.0%) 23(46.9%)@‘

Ja BV SE T R AR IR T PIK, IL S L PIK LT
AIS ADIS ASD A J5 Il IRWF 58 iR i . PJK &
Az B2 g A TR T 5 U B ) A5 R 2R Y s
i), SC Rk 4128 22 7 209%~419% 22 [[] 56315192125 {5
AL 61.7%, — AL X DLS i35 i pF 5y
B, ARG PIK &40 17.3% AW 58 - Y Bl 5
BFIE A 40 4~ A PIK kAR N 18.3%, 5 3CHk4f

5 PIK 411 #DP<0.05; 2P<0.01
Note: Compared with PJK group, (DP<0.05; 2P<0.01

TEHAR
32 PMEEREE

Yagi 251X ADIS (835 (055 & 3 PJK AR
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Table 5 Comparison of the change of radiographic
parameters before and after operation between the
two groups
PIK4H (n=11)

X B2 (n=49)

PIK Group Control group
ATLK(®) ~32475 1.1£13.6
ALL(®) ~12.6£12.5 ~123£14.4
ASS(°) 10.1£9.4 49:738

API-LL(°) ~13.1x12.8 ~12.4+13.2
APT(°) ~10.7+9.3 -5.5+7.7
APJA,(°) 6.1+3.4 2.3+5.6"

APJA,=3°(n/%) 10(90.9%) 23(46.9%)"

(D5 PIK 414 P<0.05
Note: (DCompared with PJK group, P<0.05

i AR S FE A, Hyun 22778 ASD w1 F 5 45
WAl R B R B AA 2 & R PIK ) — T 6 6 B &
ARHIF 5T 1 25 el 32 FF I BMD (BMD<0.850g/cm?)
S RAE PIK B — TS e fa f R R

B B AAE 38R A AE 50 % UL B AHE, Lotk
Z W, AHES DLS ABFE SR 16 D4E
JLEFIE AT PIK %5 6t PJA 1944 Gl 5 >k H
) 45 1) SR T AE LR TR AR IS PIA 1S R
A MER R E WSS W REA UV H EJr
VR B T4 e B 4T e R IR S5k 2 5 R
HA SR BMD A ¢ 1P Hart SFP048 1 F H 7K
e s A 3T v 52 S DXHE A 1T DAAE — 8 AR I okt 4 40

&6 PJK HifEkEEH Logistic B35 s

Table 6 Logistic regression analysis model for the independent risk factors associated with PJK

95% C.1. for Exp(B)

B S.E. Wald df Sig. Exp(B)
Lower Upper
Preo ;Eg{ifj*‘lgﬁ;go 2.967 1.243 5.967 1 0.017% 19.432 1700 222.111
AR SS<25° @
Preoperatine. $3<25° 3.141 1.369 5.267 1 0.022 23.131 1.582 338.247
g PJA, MWK =3 D
Postopenine. Plbr meroosed 33° 3.108 1.382 5.059 1 0.0251 22382 1.491 335.915
Constant ~6.828 2.093 10.646 1 0.001 0.001

. (DP<0.05
Note: DP<0.05
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