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Advances in research of proximal junctional failure following

adult spinal deformity surgery
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4% S :R682.3,R619 XHkARIZES A

3 i 58 Bt X 2R M (proximal junctional failure , PJF) J&
BT W TE R TE AR5 14— AR 2 1430 3 28 F X 72
JE — AT I PR IR A ™ A T 3 58 B PE S 1™ (proximal
junctional kyphosis, PJK) , 1 /& i A ¥ A1 I JE (adult spinal
deformity , ASD) B JE T AR W9 ™ B JF R AE T 4F, [ P Ah 22 3%
X A WA T AR 5 3 3 28 S DO AR T R AT ST, 2B
T SCHR LB, AN PIF B8 SC R AR FE I R &R B fiA
7 A5 T5 T4 E T PIF A ARH G RIF T 1E JR I DA 534

1 PJFHEX

20 42 90 £ X, Lowe S5 Lee %R Jo 18 1
PJK,2005 4F- Glattes 45 PIK A S A Je 3 3 52 5% IX I
™ (proximal iunctional angle,PJA)>10°, H. 5 AR HiHH
Hom 10° L EsPJA b B [ %€ HE - (upper instrumented
vertebra, ULIV) i T &M 5 UIV+2 B9 &M Z B89 )G ™
2EFATIX PIA B fA R S LRl AR | n] ST R i F
58, AT R Z 80 E A LL PIAS10°7E ) PIK (912 Wik

PIK 15 Ry B ali (5 AR 2 20, AR D BRI
TR e PRAEAR 5 25 PIK A7 Hh L™ T A i PR 2 B sy 1R 47
BET RIS PIF, B, A7 4% PIF i 44 8 “ A HE AR
B9 PIK” " H A PIK"W, 5351, A58 PIF Ry
“topping—off £5 AL " I Ui 28 L D 4 | Ak I i 58 A
X BB, I 3 o 28 F XA A MUAR T 24 AN T B 45 g 1 vt
AF (structural failure ) , 35 /™ H A A PJK AH X H]1,

2008 4F, Hart 5564 < 20 3T 3 28 S X 35 B (proxi-
mal junctional acute collapse)”, %L JE i F 38 Ht X M {4
BT BUR R BN AR R S P R S R
W 2 IR e, 8 T A8 IR M — R, B R T8 40
KB PIK, 2010 4, Watanabe 55 [3E T ULV 5 47 31 B4
A AT A AR A 2 IR 14 3T A AA P 40 P A T A 0T 3 S S
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X2 2013 45, Hostin S5E2 1 T 20 00T o 8 XK
I (acute proximal junctional failure, APJF) W&, 5k,
Hart 555l 32 — 3 W14 OF 5%, 65 8 A 6T 55 08 R SR ™
B PJK & 0 PIF 2 Wi HER G AR S ULV Al UIV+2 2 [i)
JEA>100, [FEHPEA DR —AN s 2 AN R R B ULV 8
UIV+1 B3 Ja 77 94 & 43 Bt JUTV I E 4 . 2015
AR T B AR Y 5T 2% 09 (scoliosis research society,
SRS)H PIK 112 Wibs 5 1E 2 “PJA>20°" ; [F] K PIF %E
SUR AEAEMR S0 R PIK N [ e s i s AR
7B TR R I v A [ E 2R W, 0 AR 2 T R 280
EA NG

2 PIFHEEZEMERENX

i T2 R e FEAS KN BV [H] /Y 22 5 PIF 9 &
A RHGE AN S AR R o Hart 550X 1218 42 32 57 ) T R 1
ASD BE EATHEYT, KB 57 01 (4.7%) I K& PIF ;27 il i &
WZ s T AR (B1E K H 2.2%) . Hostin 258418 ASD AR5
PJF %2R 5.6%(68/1218), BIER K 2.3%(28/1218).,
Annis SEMXE 135 BIAT A B E TR B ASD B & #1711
424 H b, 52 11 (38.5%) 3 % APIF, Jew 23 i i
AT T RME TR . AE— Wl B 5T Yagi 55 W R B
1668 il ASD #7 )& il v 23 i) i 3 PIF CF S R 75 B 1B
FARI PIK), KA RH 1.4%;23 GlEHEZMEFAR, 11
Bl (48% ) H BB & PIK/PIF, Wi Yagi %5 2Hi i ) i 1) PJF
(PJA>20°) K AEFH 19%(22/113 1) , W] & T L 400 1 BF
58, BT RN 2.8%., 12 Wibs e 1A [ 7] (B2 ™ A 22 5+
By 2R

PIF Z2 kA T ARG BN 35 90 2 — Fh St 54
AN 22 18 e vh e, kA7 2 & 42 i <58 Ik
(early proximal junctional failure, EPJF) " £ 1 PJF
(acute proximal junctional failure, APJF)®, Hostin 55:8% B
PJF (9232 W7 1] 9 R JG 3 A 5 Park S5 ) PIF
S EER D 3.021.1 A (95%CT 0.89~5.11), 7R
PJF Z Kk HEFARERWY, CHEARE 6 4~ W, Hostin 558
Hart FPF1 Yagi SFH4RIE /) PIF J8 38 19 °F- 3 B9 48 i 7] 43 331
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FARETAH 6 A HA 104,

PJF SUFR A “H REAR 19 PIK” , TE AR 2 28 P I 5 o 1)
LA b LSS R M R W R B T (56% ) )R B
13 (35% ) . P T 7 A8 ) (9% ) 209, 3 PIF & E BT
UIV/UTV+1 HEGAE 37 B BLURTAE B BG 2 305 D w8, B
T 2 N/ A 2 i R B O IR e e L R PIR Y &R
FALF PIK,H PIF & & I RRE AR B %, “IRFAR
BHe, FRRERA RS, HBEARED TR E
PJK/PJFH TR 1 5 2 45 T JE A% 1) 5 A0, LA T Bl 55 0 2
H,

3 PIFRENREERREREER

PJF J& £ N R SLFA/E R 45 B AR mT 0 F RN E
(P PR ) AW FEE 3R
31 FAREETEERR)
310 JEEERA SR S TR TR KIS TT
BB 2 R A A I AR A3, TR AR R AR Y
T P B SR, GRS B R A 2L 4G
F IR (JL 2 ULV W B ), 02 & 2E PIK/PIF BT 1E e I
K2 . Cammarata 2558 3 A 4 J3 2243 0 & 3R, DB U
KA (UIV+L 5B ) Ja 77 W1k 4544 (UTV Fi UTV+1 97 B
BB A ) OB R OGS SE ) BRI S T B
YIBR G PJA 43534 10% 28% .53% , I v Jet 11l )37 73 AH K
N 4% 12% \22% , 10 305 91 28 5 X3 2l BE R 16% . 44%
83% ; 4 715 VI R 3 3 28 Ft X 7 B s 25 0 5 Jmy B AILARLSE 7
K PJA A8 S EAH G, 840 PIK A9 XU . Anderson ZEUHA
Sy ULV 35 BoOpie (] ) — 0 1) 52 5 RO IS 7 die 1 22 1Y
gty 2z — R LR S AT RR LR B IR R B
A B2 & 4 PIK/PIF (996 1 F 3%, Hart 55908 2o 32 45 ]
U 53 A7 S BRI IS 1066 A B S0 8 R R HEAT BE T R 10 T g
£ 3K (P=0.001), H PJA B K (P=0.034), /& PJF & & ik
AT BE T AR 0 e s 0000 5 2%
312 ANEWRIEE  PE YR RE R S I i a8 A AR
1) o A5 6 PR 0 Cammarata FF19% 30 UTV 15 Bt fff A%
SEE R ME S AR IR AT RIS PIA B s/ | JR B i I sh
JEE/IE I I, FR 0 T B AR 3% e A A AR T R T M AR
HEREREE  RRYE O ULV 5k [ e W BeZ R 3R R 22 FY
Jygad X E AT B8 3G N AR O 15 T B KU . Aubin SEUSE
IR it ] R T AR /W R R A bR ith BE 5 RS PJA A
e R Ty B Bl A O =L UTV 1 Bl B R0 A
1 [ 5 25 8, ANAS 4T 8 (transition rods , W /I 3T Vi [&] 58 4% 1)
BAR) BESE AR Y/ [ R SRt B A B TR AR A S I
WY o e A | TS JRE AN 4% B [ A 3 G I B AR R N ) 3
TIVSRET 4 s iy AU

Metzger %20% B UTV 7 Be i FHE AR 4 I 808 F HoAth
ETE ARG, Ae g o S v S I A A 1 B R A= i Bl R
Jin, Han 4 PO & BS54 58 0 8k & 4 WU R S (titanium
two—rod constructs, TiTRCs) ML, 8 S S L HE 24

(cobalt chromium multi-rod constructs,CoCrMRC) HE % ik
S 3 P (Y RO R o R 2 T IR RR E M RIS I A 1 XL
W s M, 386 CoCrMRC 11 I B GE A% 3% in PIK A9 XUES: |, 52
W PIK A9 & J A B A B BRI S PIF 22 0 56
FMADCHGE , 00T it B AT #4 2R B 1 A AR 8 R AIT
PJF 1 % Az 081
3.3 ULV 8 ULV 9 B 3 58 J2 52 i 30T o 58 5 X9
A8 (PJK/PJF) B H 2 [N 2, Bridwell %:2% PR J5 H 8™ &
PJK (PJA>20°) (1 i # Al & 1 B > T4E PIK &% , A
ULV Z 47T T8 (F Ma#fE ,P=0.01), Ha %% ¥ ULV {7 T L
A (T2~TS) I, PIF (35 = B2 R E A 1 J7 &0 30 A A - il
PL S 8 S BB R, 2k A TR R, &+
ULV HEFRTTHB Bz 1 280 (4 35 B M 18] % 3R 78 R iS5 UL IR B0
5K 3 o6 A v i O SR )R I 45 2R ULV AL TR B M
(T9~L1) B, i T 45 5 kA MEAR & 37 (UTV \UIV+1 \UIV+
2), P9 2 W T L (P<0.01) o

ik 2 B e 2 Ay < T M A/ T B S ) TR
Bl T WA (R ) AL R, R RN T A T 45 B R A AE b
JE ™ Lafage Z519% 8L UTV 0 T B B BE A, PIK 1) & A= 2 1
0580 B UTV v T g T B Y B PIK 9 & 3% +h , 50 #)
UIV i T T10, Annis Z00% B UIV 7 T T9~T10 i 5% &
A= APJF B9JLER B R 55 T UIV 7 T T11~TI12 #1 L1~12
HBH (P=0.07) ;10 24 ULV £ T T10 B, APJF (% % A 2R ik
57.1% , W & 5 F T (P=0.03) #l T11(P=0.01) ., 4K, 76 5%
NGB A A Y AT R ,Shufflebarger 5521% 3 ULV fi
T L1/2 . T11/12 1 T9/10 I}, PIK %25 R 5 518 50%(7/14.,
Forb 100y Rl 1 BT S PR A M T, 1 60 ULV BN
[ 58 22 ) \50% (7/14, Fo b 1 451 Ay il 715 B30T o 1 45
P, AR ULV 35 B [ 8 R0 F1 14% (177, R & A s 4
BT R R, 5 UIV AT T10 B o & # H
[ 2 T11/12 FH ARG 50 5 R A AR B A, 4RIy
BB AE YT N LRI L PIK 5F . X & BT T1~T10
HE P 11 B 5 1 A G ) A A 32 B e e A T
W1k e M, i T2 bk — i3 . 2 UIV &k F
TL1/12 B30 o, 0] [l 19 B 55 39 3l 5 &R 3 1 Be
[ AN B i X, I 28 B I A8 19 & 4 4, Simmons
SO T R AR U R A B L/2 AR T Y BER
A8 R R A 60% , Park SFUHE o £ A8 B 43 BT R B ULV A7
F M B BE (T11~L1) J& PJF i 52 ) f5 6 IR 22, XU L oy
5.236,P {4 0.001 .
3.4 FEEHIE/AEE BRT OUIV, i & E HE (lower
instrumented vertebra, LIV) [ £ &5 W AR5 PJK/PJF
BB R, Kim PR Yagi 4P% B LIV [ 2 2 561
(S PIK AU W& T LIV [E e % 15 5 15 D
B ERFE, KRR R 51%L6 30% (P=0.009) Fl
27.6% . 19.2% (P=0.02), LIV [ & EME & S8 UIV &
AR ARG B R AR N ) e F A A S, SR,
Yagi S5 B % B LIV 5 52 2 00 A6 0% i g 1 7 Bl &
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ARG SRR SR I K v 8 I 1 B iR AR H PIK BB
AR T i v L5/S1 B AE i BB wi LIV & & ZEHEE 18
HAREZ AR L, WA AWK LIV B E B HE A
J5 PIK (14 B A< T 21281,

315 HEFIE W BORKREEAG (sagittal vertical
axis, SVA) M IEHERT ™ /A (lumbar lordosis, LL) A% 32 J& %7 1E
5 PIK/PJF Y % L2 %% VI A &1, 7E Dubousset Y 22 3 5
B B (R 3R % B TSP A7 7 A R 2 AR R AR o T Y
ERD) o, KGR Y O R IE IR T SVA 5 & ) R 4R
(natural line of gravity) 2 [A] (197~ , HLAAK H g o “Fl 42
ARl T B R IR SR 1 SR AR B AL B, Lafage
SRR L PIK 418 3 A7 76 3] B A 3k 095 E, 4% R T OE B
HERZIA PJK M9 KA, A H RIS IR &R PJK A48 1L,
KT PIK BB b B B TOUME K 1 s K, i 8 i OF I 4K
/J\[30]0

Maruo 552 LA G LL 3401 >30° 0, PIK 4 % £ %
S IEIN (58% L 28%,P=0.003) , Kim %52k BL# #E 17 B
BEF AN PIK B3 (PJF) 1 LL 805 T8 @A S A
(pelvic incidence,P1:58.1;LL:54.4), i & & 4 PJK 1) &
% LL W /N F PI(PI:56.4;LL:42.1), & i PI-9°fE i R
& LL A6 M 25 b5 o 1Ak, Park FF4% 3 PIF {35 RJ5 P
B K F PIK 4 &G PIK/PJF &4 (P=0.05) ,7A >~ PL 1]
REs= K4 PIF M S G W D 3R SVA Bl 48 % 1y 18 8
R Kim PR IS R kA PIK (9 8 HA LG PIK BHE &
FARIGH SVA B /N(0.8em H 4.1cm), 1l SVA i IE {3 K
(9cm H 4em)

BT, siarfi X 2 ZiTAVEH & A S80S F S
TEROCR Y F AR, TR AT HH AR IS B9 S o e ] 2 A
(AN PR~ N e S B s R N BT 23 b o N B W 1)
PR 3R 22— B0 A A A3l <7 A7 3840 Al 57 I i 5 o728 1 30— R )
%% Endo S50k WIE & A2k S A2 8 Ax 47, LL f 98/ 29
50% , 1 B ZAFAHA (pelvie tilt, PT) #8E2) 285% ; LL £
JEE U/ INAE AT NHRE P Ry S T L s i A g A
T T DXl (A0 a7 )P0, BT skt 2 R T i B 1) 9 IE R BEANAY
JR MR TSl AL AR S H . B, Patel S5 ) SR TR Hip
AV EMSL 2 BT Al AT S A, TUAG ASD R N A A R
JE ARG Y B Y 9 U o 2R PEAR A AR AR AT B g
LT s g - R =3 ) N VA% D1 E < N
Jo B A R A B R SR A IR d
HEF 9, o B AT sk
3.2 Rl E

BB FRZAAZE LI CEFEENASHNE,
A4 PR TR $5 % (BMD) R %5 2 (BMD) AR % M1 & JF
PG M HEJS ™ £f1 (thoracic kyphosis, TK) %

Bridwell %50 B BMI S A& R J5 PTA>20° 1 5 2 fE
5 2 (P=0.015) , 1T g 15 w5 BMICJIE JHE ) 5 208 3 58 51X
NI IA 5, Ik BMD & kA PIF 1 2 S R R 1 B
JOT B SRR R R R AT B T S A i IR AT

B T T B 380 T AR S R AT A 3h A RUBS:  BE A R B
s B AT UL PR 2 A M T A A 2 LL ) F I 386 o
FEARFE U, ik PIK A &

By (555 ) &R PIF RGN R 22—, 4E 1%
5 A A Bl R R AR YDA G, IR EAE A PT M LL
i1 B AR S WA BN, i LAY 5 BE R IE MR BT TK i
KK PIK/PIF &AM T2 2 m it iR A AR A ™
HZ 404 5 RE b, MURICELRE J1 22, RS A 50 B
FIX G ARRel A7 2235 K B i R RS PIK 1 % A R
i TAR R DY T Kim 2P0k 8 I 2 o B E T B E A
PIK iR # I TS A 6 [ 38 AR AR 32900 B Mg A% 24 1 5
SFIE AT RE R BB L, A 2 H 5 0 T DU IS A
WA st 35 O SRl 1) AN AR AR 3R 9T SRR A | A R
AR I N ARG %42 PIK/PIF Y S fE K (K £,

FARRGTK 2 K&K 2E PIK B &l K 3% Z —  Maruo
SR IR T TK>30002 & 4E PIK (Mg R

4 PJF BITRBA

PJK/PJF (¥ = B2 150 B 185 e 42 45 16 FH 6T -4 R G [
ULV 15 BE 151 By A AE A O R 45

% BMD (B BBE A )2 PIF 1Y o 2 fe 6 DA 3% T Afe ¢
YT PIF 5 WL 2B, Ak | T K U8 58 A O i
S S IXHEPR TS PIK/PIF C 4% 2] Z kAT, Hart S50 fff
FERI 13 I ARATHEA OB AR 1 835 AR5 R 2 6% A5
1 (15.4%) , T 15 G777 190 B PR BB AR 835 b o B
EY B, Kebaish 058 2 £ W) Ty 50 &8, 5 ULV
LAY BOME A O AR BR AT HE AR OB AR A EE, UTV/ UTV+1
XU BOE A BB AR RE 88 RURARME R T i R 38 1 —
WOF-FHIBE 7 5 AT 19 I RAF 5T 1, Raman 48 B &3 UIV #
ULV+1 XU Bt 14 8 AR 6B 4% e IR S5 5281 & 4= PIF 1
AR, SR Gk R IR ) PIK 2% (2 4F.7.7%;2~5
4:20.5%) , 1M PJF AE Ry BV ROGE 3 BRI . Yagi 558
R BT LT NP R N 00 K R 8 S UTV +1 AR AR 1
JBT, WA A B 7 2 B UG

Hassanzadeh %5 0 & BRGS0 6 2 UIV 1 BLAAR 5
PJK 1 %2 4 % (0/20) W AR T4k =5 HLBRET 181 5 41 (9727, P=
0.01), HARWKBE Vs I 18 58 #4 [ 5 48 4% D RE 3T 23 B AL
TURET [ % 4 (P<0.05) s T fE S B R A LA H UV 1 Bk
GO IR B /N (BRAE AN W B 7 B 2 A R ORI 1 G
TGO HE ) G B M AR, 4B T T BOHUA R AT
WO AN 1 5 0 [ 3 AN R Bt AR, 3k 6 T ULV 39 BOK A R 4
PEF YT U BEAR T PIF 1 A A%

Safaee SFBUHEIE 1 — FlUHT 19 84 1 58 H R (ligament
augmentation), £ UIV-1 & UIV+1 7 BeaEA 73045 o |, b
A3 s 5 S XL T3, N TG PTK/PIF 9 5 A2 5 b, i
Ui #1TH  (tapered transition rods, “soft landing” PE#%) .
ULV 4% 4 30T o 5 1 B L J I8 20 B PN T 55 4 R
RERARR 30T 97 52 S DXV 7, WA PIK/PIF B R A7, LR AR |
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W 2 g Sl ) (A AR 307 5 S8 A 2 R PIK/PIF 1Y
o TR A, 0 HOR G B IE R A | EUR AT v R
D f AR R ) LR

5 PJFWaTRWE

LA AR 2 I PIK TR AR SRR YT, PIF BB F AR
FEAE T BALTE a0 W B S T2 N A AR k> 30000
ARASF IR YT TR T[] P A 1013281 Py Ay 5 11013 28 g 22
Iy fi 0k 5 B B TR 0 0028 A/ B 2 209 Chance B
00K A ¥ FBE>6mm1, T A Ty 3 A 4T A K I i
7B A AT Y o Xt 1 R B R A R S A K U 3
A B E AR E T B IX (RS IR ), BV AT R A A A O
fir ¥ UIV AL T R HaHER , BB ULV NS K E FEHE
UIV 7 F E Mt & 75 2 1< 5 T1-2, 56 2 S X 7/ &
AT P ™ T D) AT R TR« M ) A R EL
A JC0R EAEE 4 7] 47 Smith—Petersen 2% Ponte #'H ; % T
J T AR W B O E B T O A R AT AR
B, A2 S AR R S M R AE R & >50% , W i i
ATHTFE S A B T o 5 R T 5 B A A A 3
AN TR B R R AR T RIS R S R

Yagi ZFUHIE T 23 i3 47 30T o 4E & BE TR 1 PIF
S ARG 12 6 B IR R AE 11 ] (48% ) i A4 TEHT I
ULV 5 BE B & PIK/PJF (additional PJK/PJF),9 fil 7 %
FRREIE T A BV b 2 0 5 F e 2 kBB TR 1
191 e R e 53 1 B BB SE T T i . Wang Z5EUR
Ji 6 S A ] 5 Y BB A AT AL (cage/BR ) B HEARTRYT 17 141
(17/286)PJF H 4 (286 171 1 5 il 15 9 « 3B 22 P A 0] o1
65 B 221 B M i) 4 28 HRE 221 ), oK A TR A6
FERAE , R RBE DT (18.8 A H ) I £ 25 P59 22 Bl 2 i IR ]
Mg, o ULV 35 BETG PIK/PIF B % 3 5 Yagi 406 A9 45
WARR, Al RES @B AR P BUE L5 ST BOHE S M IRET | %
1% ULV 5 BERE 3 A5 2% T A il e o (W T R 3 ) B 2 R
2R 2 . Wang SFUSA Sy mir AL 5 2 B 1k o4 18 5 2k
e H AR R R BGE FARITRUN R R —
6 R4

25 LT IR  PIF AR BUNCH IR TE ARG 9 F & 2
— 2 R ZILEE AR B TR F sat i 58 A
S o AR AT FE 43 AL ST A B RO (45 BMIL,BMD
R IHAESE ), LA AR W R W T 2 12 Ay i ik 1 2 A 1A Ak
BT TR VR I AR TR A BT /e ity il A T B 8 St
FEAR I F A A 5 R Pk R TS Y [ g A s S
J7 AR AL U R A B &5 A B K TR R AL B R
2 ULV 15 BE AR G R 4k 28 IS b1 351 AA J6 97, BN 791 Bl
PIF 1%t . PIF MR ARG K3k y7 )7 H Al L& —
B T A B K KU &, O R £, HAR S AT RE TRk
It % PIK/PIF

7 BSEXHK

1. Lowe TG, Kasten MD. An analysis of sagittal curves and bal-
ance after Cotrel-Dubousset instrumentation for kyphosis sec-
ondary to Scheuermann’s disease: a review of 32 patients[J].
Spine(Phila Pa 1976), 1994, 19(15): 1680-1685.

2. Lee GA, Betz RR, Clements DH, et al. Proximal kyphosis af-
ter posterior spinal fusion in patients with idiopathic scoliosis
[J]. Spine(Phila Pa 1976), 1999, 24(8): 795-799.

3. Glattes RC, Bridwell KH, Lenke LG, et al. Proximal junc-
tional kyphosis in adult spinal deformity following long in-
strumented posterior spinal fusion: incidence, outcomes, and
risk factor analysis[J]. Spine(Phila Pa 1976), 2005, 30(14):
1643-1649.

4. Yagi M, Rahm M, Gaines R, et al. Characterization and sur-
gical outcomes of proximal junctional failure in surgically

treated patients with adult spinal deformity[J]. Spine(Phila Pa
1976), 2014, 39(10): E607-614.

5. Hart RA, McCarthy I, Ames CP, et al. Proximal junctional
kyphosis and proximal junctional failure[J]. Neurosurg Clin N
Am, 2013, 24(2): 213-218.

6. Hart RA, Prendergast MA, Roberts WG, et al. Proximal junc-
tional acute collapse cranial to multi-level lumbar fusion: a
cost analysis of prophylactic vertebral augmentation[J]. Spine
J, 2008, 8(6): 875-881.

7. Watanabe K, Lenke LG, Bridwell KH, et al. Proximal junc-
tional vertebral fracture in adults after spinal deformity
surgery using pedicle screw constructs analysis of morphologi-
cal features[]]. Spine(Phila Pa 1976), 2010, 35(2): 138-145.

8. Hostin R, McCarthy I, O Brien M, et al. Incidence, mode,
and location of acute proximal junctional failures after surgi-
cal treatment of adult spinal deformity [J]. Spine (Phila Pa
1976), 2013, 38(12): 1008-1015.

9. Hart R, McCarthy I, O’brien M, et al. Identification of deci-
sion criteria for revision surgery among patients with proximal

junctional failure after surgical treatment of spinal deformity
[J]. Spine(Phila Pa 1976), 2013, 38(19): E1223-1227.

10. Scheer JK, Fakurnejad S, Lau D, et al. Results of the 2014
SRS surveyon PJK/PJF: a report on variation of select SRS
member practice patterns, treatment indications, and opinions
on classification development[]J]. Spine(Phila Pa 1976), 2015,
40(11): 829-840.

11. Annis P, Lawrence BD, Spiker WR, et al. Predictive factors
for acute proximal junctional failure after adult deformity
surgery with upper instrumented vertebrae in the thoracolum-
bar spine[J]. Evid Based Spine Care J, 2014, 5(2): 160-162.

12. Yagi M, Fujita N, Tsuji O, et al. Low bone-mineral density
is a significant risk for proximal junctional failure after
surgical correction of adult spinal deformity:
score—matched analysis [J]. Spine(Phila Pa 1976), 2018, 43
(7): 485-491.

13. Smith MW, Annis P, Lawrence BD, et al. Early proximal

a propensity



752

Chinese Journal of Spine and Spinal Cord,2018,Vo0l.28 ,No.8

14.

15.

16.

17.

20.

21.

22.

23.

24.

25.

o R R 1 A 2018 4R 28 55 8 1)
junctional failure in patients with preoperative sagittal
imbalance [J]. Evid Based Spine Care J, 2013, 4 (2):

163-164.
Park SJ, Lee CS, Chung SS, et al. Different risk factors of
proximal junctional kyphosis and proximal junctional failure
following long instrumented fusion to the sacrum for adult
spinal deformity:

Neurosurgery, 2016, 80(2): 279-286.

survivorship analysis of 160 patients [J].

Wang H, Ma L, Yang D, et al. Revision surgery outcomes
of proximal junctional failure in surgically treated patients
with posterior long instrumented spinal fusion[J]. Int J Clin
Exp Med, 2016, 9(11): 21748-21755.

Cammarata M, Aubin C, Wang X, et al. Biomechanical risk
factors for proximal junctional kyphosis: a detailed numerical
analysis of surgical instrumentation variables [J]. Spine(Phila
Pa 1976), 2014, 39(8): E500-507.

Anderson AL, MecIff TE, Asher MA, et al. The effect of
posterior thoracic spine anatomical structures on motion

segment flexion stiffness[J]. Spine(Phila Pa 1976), 2009, 34
(5): 441-446.

. Aubin CE, Cammarata M, Wang X, et al. Instrumentation

strategies to reduce the risks of proximal junctional kyphosis
in adult scoliosis: a detailed biomechanical analysis[J]. Spine

Deform, 2015, 3(3): 211-218.

. Lafage R, Line BG, Gupta S, et al. Orientation of the up-

per—most instrumented segment influences proximal junctional
disease following adult spinal deformity surgery [J].
(Phila Pa 1976), 2017, 42(20): 1570-1577.

Metzger MF, Robinson ST, Svet MT, et al. Biomechanical

Spine

analysis of the proximal adjacent segment after multilevel
instrumentation of the thoracic spine: do hooks ease the
transition[]J]. Global Spine J, 2016, 6(4): 335-343.

Han S, Hyun SJ, Kim KJ, et al. Rod stiffness as a risk
after adult

factor of proximal junctional kyphosis spinal

deformity surgery: comparative study between cobalt chrome
multiple—rod constructs and titanium alloy two-rodconstructs
[J]. Spine J, 2017, 17(7): 962-968.

Bridwell KH, Lenke LG, Cho SK, et al. Proximal junctional
kyphosis in primary adult deformity surgery: evaluation of 20
degrees as a critical angle[]J]. Neurosurgery, 2013, 72(6):
899-906.

Ha Y, Maruo K, Racine L, et al. Proximal junctional kypho-
sis and clinical outcomes in adult spinal deformity surgery
with fusion from the thoracic spine to the sacrum: a com-
parison of proximal and distal upper instrumented vertebrae
[J]. J Neurosurg Spine, 2013, 19(3): 360-369.

Shufflebarger H, Suk SI, Mardjetko S. Debate: determining
the upper instrumented vertebra in the management of adult
degenerative scoliosis: stopping at T10 versus L1[J]. Spine
(Phila Pa 1976), 2006, 31(19 Suppl): S185-194.

Simmons ED, Huckell CB, Zheng Y. Proximal kyphosis

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

“topping off syndrome” and retrolisthesis secondary to multi-
level lumbar fusion in the elderly patients[]J]. Spine J, 2004,
4(5): S114-S114.

Kim YJ, Bridwell KH, Lenke LG. Proximal junctional kypho-
sis in adult spinal deformity after segmental posterior spinal
instrumentation and fusion: minimum five—year follow—up[J].
Spine(Phila Pa 1976), 2008, 33(20): 2179-2184.

Yagi M, King AB, Boachie—Adjei O. Incidence, risk factors,
and natural course of proximal junctional kyphosis surgical
outcomes review of adult idiopathic scoliosis:  minimum 5
years of follow—up[J]. Spine(Phila Pa 1976), 2012, 37(17):
1479-1489.

W5, SRPER. BNHAERTEIM] WA AR 2R
#, 2017. 105-115.

Kim HJ, Bridwell KH, Lenke LG, et al. Patients with proxi-
mal junctional kyphosis requiring revision surgery have high-
er postoperative lumbar lordosis and larger sagittal balance
corrections[J]. Spine(Phila Pa 1976), 2014, 39(9): E576-580.
Diebo BG, Shah NV, Stroud SG, et al. Realignment surgery
in adult spinal deformity prevalence and risk factors for
proximal junctional kyphosis [J]. 2018, 47 4):

301-309.

Orthopade,

Lafage R, Schwab F, Glassman S, et al. Age—adjusted align-
ment goals have the potential to reduce PJK[J]. Spine(Phila
Pa 1976), 2017, 42(17): 1275-1282.

Maruo K, Ha Y, Inoue S, et al. Predictive factors for proxi-
mal junctional kyphosis in long fusions to the sacrum in
adult spinal deformity[J]. Spine(Phila Pa 1976), 2013, 38(23):
£1469-1476.

Endo K, Suzuki H, Nishimura H, et al. Sagittal lumbar and
pelvic alignment in the standing and sitting positions [J]. ]
Orthop Sci, 2012, 17(6): 682-686.

Patel A, Varghese J, Liabaud B, et al. Supine radiographs
outper—form standing radiographs in predicting postoperative
alignment of unfused thoracic segments[J]. Spine J, 2016, 16
(10): S370-S371.

Bridwell KH, Lenke LG, Cho SK, et al. Proximal junctional
kyphosis in primary adult deformity surgery: evaluation of 20
degrees as a critical angle[J]. Neurosurgery, 2013, 72(6):
899-906.

Kim HJ, Iyer S. Proximal junctional kyphosis[]J]. ] Am Acad
Orthop Surg, 2016, 24(5): 318-326.

Kebaish KM, Martin CT, O'Brien JR, et al. Use of vertebro-
plasty to prevent proximal junctional fractures in adult de-
formity surgery: a biomechanical cadaveric study[J]. Spine J,
2013, 13(12): 1897-1903.

Raman T, Miller E, Martin CT, et al. The effect of prophy-
lactic vertebroplasty on the incidence of proximal junctional
kyphosis and proximal junctional failure following posterior
spinal fusion in adult spinal deformity: a 5 year follow up

study[J]. Spine J, 2017, 17(10): 1489-1498.



o[ A A A2 7 2018 4E4R 28 455 8 1Y)

Chinese Journal of Spine and Spinal Cord,2018,Vo0l.28 ,No.8 753

A
/

FERSHEARBTERERLESHEM ORI REHE

Research status of non—fusion treatment for congenital early—onset scoliosis

wo, AR, I

fu | R

ER

(R R AU RS R BE B AL SMRE 210008 I BETT )

doi: 10.3969/}.issn.1004-406X.2018.08.13
&4 S . R682.3 XHkARIZES A

FLUR T AR 2 48 R 4 T 10 % LUAT HoA 3R
DR 1) A 00 g TS, G PR 2% A 4 S R R
Llﬁﬁé’éﬂﬂ(ﬁﬁffﬂ Sl o SRR MR R B AR B
AR 25 0 R T R Y B AR A, HAT
E B A 7 S R e R HE A B — SRR I, X TR AR
HUAAAEAR T AR YT AR RAE SR T AR IR YT G I
FARIGIT
X T A 2 ME R S B S R M AT R
2 M A DY B3k B J Y BE I A2 Rl TR AT U A 1 TR
BRI B X T 2 KM R T S HoAA IT AR AT 0 Y
BIL, HF AR E kb MBS — e, —§AT W IEE
HEE A TR BRGRS E R (R ERE F RS ™ &
BE%U,%JLE&ﬁ%,%ﬁ%ﬁﬁ@@ﬁﬁﬁﬁﬁ%%ﬁu&@
W g vy S5 ST AR R AR fil G HOR ) B TR R B
R IR 136 9T, He s G T e Rt B R B A L 1Y
R EEAAREERKE . m T N TN (vertical ex-
pandable prosthetic titanium rib, VEPTR) Hybrid 4= & #
DA K Shilla Az R4 450100 55 25 il S T 10 e B0 A ™
FH R RS B R IR YT RO KOF RIEZRR IR

E—1EEE A B (1994-) WL BT A WFE D5 1] 5 AL AR
L1 - (025)83105288  E-mail :salxuliang@163.com
WIRAER AR E-mail : zhuzezhang@126.com

M EHS :1004-406X (2018)-08-0753-05

1 fFHEEKERA
AL ¢ R RACRE 3 J R T T L R T S A A o
(1) ) 2 e b 2 4, A T I 0 o™ W TS S () I T 5
T it He A% MM DL AR FRE AR m ) A K I, A K
B R IR T L2 5 R D B A 0 e T 1) 35 1 TIE
AL A U W R AT VI HL PR SF IR Y TR Ml ik
FTEROR I A K R B R M,
A% G A M AR 2 4 S A K R R XU A= K
1 o Farooq S5HIR 18 88 ] 2 32 Ho M A KA 1R Y7 1 B L,
¥IBE VT 42 4~ H J5 B AN Cobb 1 H AR | 73° 1 25 B AR
% 44°, Thompson FFVHT T 23 6l 4252 1% 4o B KR 1R YT
AL (B 16 19, XU 7 1), B 2H (3 191 ,19% ) K4 5
WO RAE, JFRIERA R B EM T UEAEE (2 6],
29%) . SR, FHT T 53 A SRR B U S XU 2 1< A 25
JE R S0 EL A 181 56 AR DG R R A A TG, 3 27wl
JBLPE 3 AT T 34 32 A A MR YT 1 2 R B R R R
AR (R 4 ), U 2H 30 1), R YR BB 17 I T AR L
O o Wi B2 5 AR T 247 A D A (LX) A K T L it
IR RBOR L LA TR AR A K. ) Jr T, XU AR R AR
KB R 1.49em/4F , IR 3 5 T 4 8L (1.05em/4F)
BT AE U8 S X 21 352 A KR T LT S BE DT 54
ANA I, PR E R G T RS E BT B CR (H
Wi TR B IS £, B T KA ORI R R 1D
B BEAN TR A R 1 ST ROR 22 R R O

39. Yagi M, Ohne H, Konomi T, et al. Teriparatide improves
volumetric bone mineral density and fine bone structure in
the UIV+1 vertebra, and reduces bone failure type PJK after
surgery for adult spinal deformity[J]. Osteoporos Int, 2016,
27(12): 3495-3502.

40. Hassanzadeh H, Gupta S, Jain A, et al. Type of anchor at
the proximal fusion level has a significant effect on the
incidence of proximal junctional kyphosis and outcome in
adults after long posterior spinal fusion [J].

2013, 1(4): 299-305.

Spine Deform,

41. Saface MM, Deviren V, Dalle Ore C, et al. Ligament aug-
mentation for prevention of proximal junctional kyphosis and
proximal junctional failure in adult spinal deformity [J]. J
Neurosurg Spine, 2018, 28(5): 512-519.

42. Nguyen NLM, Kong CY, Kebaish KM, et al. Diagnosis and
Classification of Proximal Junctional Kyphosis and Proximal

Adult Lumbar Scoliosis [M].

Springer International Publishing, 2017. 195-216.

(ki H 191.2018-05-03 & nl H #].2018-07-03)
(ALtmit F4HE)

Junctional Failure. America:





