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Influencing factors of proximal junctional kyphosis in adult scoliosis patients after surgery

HU Wen®, LI Bo®, ZHOU Xiao-yi, YANG Ming-yuan, ZHAI Xiao, ZHAO Ying-chuan, CHEN Zi-qiang, LI Ming"
Department of Spine Surgery, Changhai Hospital, Naval Medical University (Second Military Medical University), Shanghai
200433, China

[Abstract] Objective To measure the spinal sagittal parameters and pelvic parameters of adult scoliosis patients, and to
explore the influencing factors of proximal junctional kyphosis (PJK) after surgery. Methods The clinical data of 45 adult scoliosis
patients, who underwent surgical treatment in our hospital from Jan. 2014 to Sep. 2016, were retrospectively analyzed. The participants
were divided into PJK group and non-PJK group according to whether proximal junctional angle (PJA) was >20° . Before operation,
at 1 week after operation and at the last follow-up, the thoracic kyphosis (TK), thoracolumbar kyphosis (TLK), lumbar
lordosis (LL), sagittal vertical axis (SVA), pelvic incidence (PI), pelvic tilt (PT) and sacral slope (SS) were measured and
analyzed on the anteroposterior and lateral X-ray films of the spine. The main influencing factors of PJK in adult scoliosis
patients after surgery were analyzed using logistic multivariate regression analysis. Results Nineteen patients were
enrolled in the PJK group and 26 in the non-PJK group. There were no significant differences in the gender, age, follow-
up time, upper instrumented vertebra or lower instrumented vertebra between the two groups (all >0.05). Compared with
the non-PJK group, the LL, SVA and PT at the last follow-up, and PT before operation were significantly larger in the PJK
group, and the SS before operation and at the last follow-up were significantly lower (all 7<<0.05). However, there were no
significant differences in the other parameters between the two groups (all >0.05). Logistic multivariate regression analysis
showed that TK and SS before operation, and TK, LL and PT at the last follow-up were the main influencing factors of PJK.
Conclusion TK and SS before operation, and TK, LL and PT at the last follow-up are the main influencing factors of PJK.
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G R 0 2 B RS R AR A
¥, BETEFARIE, BHIREIERRFR
TR F- A7, BN, i — 20 R e, ek R i A
TG, BEE S EIE S, BIEAR
Ja s A A ™ (proximal junctional kyphosis,
PIK ) M NFFIEAR G # e+ ez —", wEH
HI AR Z—

1994 4, Lowe HI Kasten™' ZEXKRT 1956 f5 M F
JEAR GRS YO EAiiE 1 PIK. 2005 4F,
Glattes 555M§ PIK 5 SO AR 3w ac 5 DR A1 >
107, HEARFAAEHE M 1071 L. 2013 4,
Bridwell %42 H LIS B IX AR Cobb £ >20°
VEAPRAERETE U MR PIK. 2015 4R, EPREHE
M4 A 5E 2225 (Scoliosis Research Society, SRS )
¥ PIK WIiZWibs A IE ik wisg A/ ( proximal
junctional angle, PJA) >20°"'. Bf# PIK Mk
Ji&, PIK SECHYRBIUT 1 BACs . N BT R A
AU T 2 i i 4 R A SO R A R T H K AR
R | 20 71 15 O 1 o 1 0 o T NG & L e
BB MESS ™A (thoracic kyphosis, TK ) .
JEHESS ™ ff (thoracolumbar kyphosis, TLK ) .
FEMERT ™A (lumbar lordosis, LL) . ZRT 4K
TWFe (sagittal vertical axis, SVA) . ‘H 74
ffi (pelvic incidence, P1) . ‘B7f#EH (pelvic
tilt, PT) FIBEE MR (sacral slope, SS) H5AK
Ja PIK BRFR, RTAHEHMN, B AR k4
PIK MG N E

1 TR E

1.1 SnArE  WEEIFAHTTRBE 2014 4F 1 A
2016 4 9 AATIG BEHES MRIRET N 2 TR BB
A R e B R, B ABRIE: (1) K
NBEREMN; (2) FR>50 25 (3) HFARIE
I HLAT o B AE = AR IR AT P9 [ I A TRl
(4) AP HREERK X L (5) HiiED
240, HEBRFR R ALY . Y MR e A
BHRHFARBAEE . RYE PIA BE>20° 0 B 55
i PIK ZHAEE PIK 4. AWFSEHE R FRBEASHEZE 51
2t

1.2 #ERE WEANOGFHR, UEF
W PR, BTt BT E]  E EAHE (upper
instrumented vertebra, UIV ) 1V & . | ¥ & #E

( lower instrumented vertebra, LIV ) {8 . 75
TARHG. ARJE 1 JHFRKBEDTAN & TK (T, HEA
2R T, HER T 242 B/ Cobb ff1) . TLK

(T MEMR 245 L, HER N ZIA ) Cobb
fi) . LL (L, MK 245 S, HEMR - Zb 2z [al iy
Cobb ffi ) . SVA (C, firh iR L 5 S, HE
G EARAEIEE ) | PT (L SE kP
DL SUECE 2R b RS Z e ) L PL

(B Sk o A 2 v s RGBS b T A ) 4 5 K
BLRELZBIBIAM ) oSS (KPL AL
WIZemdesfs) .

1.3 %itsa® ] SPSS 19.0 K Fik4T 4k 4b
M, BIESAMAITERRL x+s 28, P40
PEBCR IS AEAS ¢ K585 SO A8 20 A 1 T 5
BHAR A% C s gk, Lasridh ) R,
PHZH ] Fb % ]l Mann whitney U #6565 11800k
DLBIECRN 23 803R , BRALA] L BCR FH o K .
K H logistic 227 1 H A A HR AT 4 T8
RJg k4 PIK B EZZmMFE R, BEKHE (o)
4005,

2 & B

2.1 WUABEEAKGE ARG
B 45 ), B 22 B, 423 ], FHy
RN (57.07+£5.81) %, FHIBE V7] A
(3.84+0.90) 4F. 19 FlEEIF K PIK, % 9 #i.

10 B, PR (58.05+6.26) %, FHIBE
Piltal ok (3.84£1.01) 45, UIV A T, & 6 i

Tow&SHI. T, &E3H., T, & 56, LIVIL, &
124, Ly #5249, S, % 5 195 26 &3 7C PIK,

513 4. 22 13 B, FIAER R (56.35+£5.47)

%, EHBEYE A (3.85+£0.83 ) 4F, UIV A
To & 81, Ty & 30, T, & 8. T, & 4H#l.

L, &30, LIVRL, & 146, L &6, S &
6 1. PR FAEVER . AF 0 . BEVTIHE . o [
FEMELTE R [ MO BT R 22 R SRR
X (P¥>0.05) . PIK 41 ERKMVIFT LL, K
WA SVA . RHi PT. RIKFEVIIT PT KT
JE PIK 4, A7 SS. ARIKFEVIHT SS ¥/hFIE PIK
M, ZRHAESGITFEN (P#<0.05) , Hihz
BAEL R 22 R G4 R L (P ¥9>0.05) .
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Tab1 Comparison of general characteristics and spinal sagittal parameters and pelvic parameters

between PJK and non-PJK groups

Variable PJK group N=19  Non-PJK group N=26 Statistic P value
General characteristic
Male/female n 9/10 13/13 ¥=0.030 0.862
Age (year),x*s 58.05+6.26 56.35+5.47 t=—0.973 0.336
Follow-up time #/year, xts 3.84+1.01 3.85+0.83 t=0.015 0.988
UIV (Ty/T,y/T,,/Ty/L,) n 6/5/3/5/0 8/3/8/4/3 ¥=—1.087 0.338
LIV (L/Ly/S)) n 12/2/5 14/6/6 *'=—2.646 0.118
Spinal sagittal parameter
TK before operation 6/(°), M (O,, Q) 18.00 (13.00, 23.00) 23 (15.00, 29.25) U=—1.648 0.099
TK at 1 week after operation 0/(°), x % 20.5349.03 247741891 t=—1.570 0.124
TK at the last follow-up 0/(°), xts 26.8919.15 26.77£8.89 1=0.046 0.963
TLK before operation 6/(°), M (Q,, Ov) 12.00 (6.00, 17.50) 10.00 (9.00, 12.00) U=—1.072 0.284
TLK at 1 week after operation 6/(°), M (O, Q,)  10.00 (4.00, 14.00) 11.50 (8.25, 13.00) U=—0.784 0.443
TLK at the last follow-up 6/(°), x*s 10.53£8.54 9.07+3.41 t=0.081 0.424
LL before operation 6/(°), x+s 31.21£6.52 34.12+7.62 t=1.341 0.187
LL at 1 week after operation 6/(°), x*s 36.26+5.77 35.92+5.57 t=—0.199 0.843
LL at the last follow-up 6/(°), x s 37.79£5.21 32.15+10.39 t=—2.069 0.036
SVA before operation //mm, M (Q,, Oy) 8.00 (5.60, 16.00) 13.50 (10.25, 19.00) U=—1.703 0.089
SVA at 1 week after operation //mm, M (Q;, Q,)  13.00 (9.00, 18.50) 12.00 (11.25, 16.00) U=—0.046 0.963
SVA at the last follow-up /mm, M (Q,, Q) 18.00 (13.50, 23.50)  12.00 (12.00, 16.00) U=—2.131 0.033
Pelvic parameter 6/(°), x+s
PT before operation 20.1146.81 14.08+4.19 1=3.667 0.001
PT at 1 week after operation 16.95+4.97 15.50+4.56 =1.012 0.317
PT at the last follow-up 24.32+6.96 18.35+5.62 t=3.181 0.003
PI before operation 41.26+7.27 42.19+3.48 t=—0.570 0.572
PI at 1 week after operation 41.11+6.47 42.04+3.32 t=—0.632 0.531
PI at the last follow-up 42.00£6.92 42.31£3.45 t=—0.196 0.845
SS before operation 21.16%6.06 28.121+4.26 t=—4.531 <0.01
SS at 1 week after operation 24.16+5.32 26.54+3.33 t=—1.846 0.072
SS at the last follow-up 17.68+6.46 23.96+2.00 t=—3.859 <0.01

PJK: Proximal junctional kyphosis; UIV: Upper instrumented vertebra; LIV: Lower instrumented vertebra; TK: Thoracic

kyphosis; TLK: Thoracolumbar kyphosis; LL: Lumbar lordosis; SVA: Sagittal vertical axis; PT: Pelvic tilt; PI: Pelvic incidence;

SS: Sacral slope; M (Q,, Qu): Median (lower quartile, upper quartile)

2.2

BAFAEM S HH KRG K& PIK 8%
K% Logistic ZITRIAMI AR, Al TK. KKk

BT TK . ARRBEDET LL . ARKKBEDET PT. AR

&2 Logistic ISR ABEMLHHARELZE PIK HIZINE R

Tab 2 Influencing factors of PJK in adult scoliosis patients after surgery using logistic regression analysis

SS M N MBI A NG &4 PIK 1Y 3 Z 20 A
%= (P#<0.05) . W2,

Variable B Standard error S t value P value
Constant 0.146 0.334 0.857 0.437 0.665
SS before operation —0.031 0.008 —0.376 —3.748 0.001
LL at the last follow-up —0.013 0.005 —0.230 —2.343 0.024
PT at the last follow-up 0.019 0.007 0.258 2.604 0.013
TK before operation —0.043 0.010 —0.888 —4.388 <0.01
TK at the last follow-up 0.039 0.012 0.690 3.346 0.002

PJK: Proximal junctional kyphosis; SS: Sacral slope; LL: Lumbar lordosis; PT: Pelvic tilt; TK: Thoracic kyphosis; B: Regression

coefficient; B: Standardized regression coefficient
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E N TR NS I T P N AN < 2 R [ B
BRI ARJG I K PIK 4 X JC PIK 4K KK
B LL. KKBEVIRT SVA 223 ¥A 455 X
(P ¥7<0.05) . BRAEWTIEZMEEDS LL, BED; SVA
5 PIK B EAAVRAFCHE, BE PIK ™
&, BB SSAT, TS R A R AR ALY R
i, SESVA Ry

BN AT I TN NG < 5 [ TR 51
RJGI% PIK 570 PIK 4IARRT PT. A KFEEI
PT. ARAEj SS. KKFEVIH SS 125 HH G124
HE Y (P#<0.05) , 5 Nicholls ZF"fHF5E 455
—3 . FIEAREIEA PIK B FHMN B E
FWER R PT SR SS Wi, MmisRAR
BRI R, SR, ARFT. AR K BT
PI 76N H AN, B E H IR ARG I & PIK A5 T
PIK HERH TG EX (P1¥>0.05) , X5
Lonner S54SR —3k, dE—E5C T PLAE
AR PRFFAAE , PLASRIARNLAGMERL T

Park N Z 0T &3 ULV (LT K
BOE PIK MOfER 2%, Lafage 25 kB UIV i
THEBL BB ARG PIK KB B ER . Hh
W REE R 1N, T3 ASFEIX., AR AEDRE [T 2 (4 B A
SRR K IIEME, 25 kA AR, B e
G R AR, FRATTHL AR AN R 7 B A 5 42 IX e 4
UIV. (EARFFEER SR, BN S5 5T
RIFIEK PIK 570 PIK 4046 UIV RS )T 1 2%
S FEE L (P>0.05) , AJREF K ZASE
NI ZBOR PRI R ULV,

Logistic [MIH43 8 i, ARAT TK., RIKBED
B TK. ARIKBEDTES LL. RKKBEVIET PT. KA SS
JEREFEMNN, B EHIE ARG & PIK ) F 25
MR 2 —J5m, TK 5 LL fE5RARA PR
W TK 2K, #abrs il ULV I 6 S 3am,
SHAST PIK BRI Hk LL i KT g
O BIORNITTE, PIK ALK SRR
J3—J7 T, JE IR A B (A A P RE S A
AT, 5 PLRAHICES, SXFPASPCHELF:E0 PIK
MR It B 2280 PT 1SS s i A
B, ORI SS AHXTE E, XA PT Y i i

5 REE 1 A A BURM S AR SR AL A A [
I, FERAAAE MM A FR N 255 25 i A SR
MM EESEL, Bk PIK A

ABFEAFAME AL (1) FEATR/DN, Bl
mHEE;  (2) T PIK Rl eS8 lsiie . FAR
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