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Progresses on the postoperative decompression of congenital scoliosis

following hemivertebra resection with short fusion

rEW, X
(b R I —

doi: 10.3969/.issn.1004-406X.2018.07.12
hE 5 %S :R682.1,R687.3,R619 X ERFRIRE A

HEAT S R A & 5 i il S BOR A A KRR, TE IR
P W B R A i SR M A (congenital scoliosis,CS),
AT 43 SR MEAATE S BB 319 e B AR 5 78 = Ah 2 AU 4 g
T AL CS H R A RN 0.5%0~1% . 2 HE 1R I IE
JE S8 AR AT e w DL 4 S B (46% )P, T F A A S nT
I3 RS8R (65%) B AE 43 1Y (22% )RR 4315 (12% )9,
CS I HE R 5 A AR | W T ME A 1 TE 25 R 4z %% DIl AH
K, 2y 50% 1 CS i Jre il il | ik Jig WRE 2 O 4074500 B JE 3
B HOR T RO A R, R R4y CS w5 R F ARG 97, B
B 1k W A SR A o M FE 1Y UG A0, 1928 4F | Royle 2584k iE
TP IR AR E R T A B, TR MR A 285
KIEWE, — HAZINEM, HE 1979 4 Leatherman 2

T AT R B T AR T e KA AR WOE LU, ARl
T — 3 2o T 1S BRI S 2R HER DI BR R . 1991 4F, Ruf
H Harms 32 FI 504005 1 MR ) B M 5 AR R T 820 B [l
FE A ARIBIT 1~6 2 1/NL CS,J7 50 28108, IRk 2k
A I 1 B [ e R L B SR M A TR CS i R R
AR, H A S Bl G (8] B AT AR AT R 18 B R AL
Fo BRI BB Z AT Z BT, B 2 35405 B oy [ 5 2k
WO RAEAL AR T e AR 45 0] B Bk Bk 32 B G, %
RN L CS 2 A 1A DT 1Y Bl 5 AR e AREE 19 A DG 58
PEATERR

1 BREERKE
1.1 EXHEER

5 R T AR A R S HE DA Y O R
A # WL F 75 D AR B B AN (adolescent idiopathic
scoliosis , AIS ) & 45 M o #fiz b 5 A5, ¢ B by 22 i B Jm 88 42
(adding—on phenomenon )P, L In B4 25 vl WL+ CS 2 HE
RUTBR AT, SR THT 2R AREETE CS AR DI a5 Be il

E&TH :FXKA AR 4ERE S (%5 :81601868)
FE—EBE N B (1989-) , Wi H AR5 LETE L, DR 98 J7 ) - AL AR
L35 . (0731)85295125 E-mail : tuzhiming1101@sina.com
WIRAE#H . FVK E-mail :bingwang20021972@aliyun.com

vk, B EE

GFEIA L F &, BE T
EREEFESMEE 410011 HFEERIDH)

XEHE :1004-406X (2018)-07-0648-04

é*ﬁﬁ%@fmﬁﬁﬁmﬁ%ﬁmmni,Eiﬂfm“s’ﬁﬂmu
My T Y £ 1R SRR F e kA TR R
AN HUNR ] A S ub:ﬁwwﬂﬁﬁfﬁmxjﬁpmﬁk
BB A S5 0 0 B 5 200 Yang 612 B CS A5 #i &
“STIGANT AR A AR S A 3 R A 200, HL ST TN
P TOUME 32C 5 Al 4519 B 2 M HEMR o Chang %Al CS AR5 AR
A5 AT A A0 oY 30 R et 10° A 38 i BRI PR 4 S AR UE L
e AR 1T R AR B o A S S T D DT 88 CS AR ™y o 2
A 200Ul B A A B . Shi S0 i 19 B €S FAR K
W, o 14 AT RS (BT A K O DR 22 R P I 2
W A& TE T SRS I N R RS AR i R AR R L

SCHRARTE 1 CS A e el R AR I KA 2 R
Ko Ruf S5EOS%F 21 11 )l 2f 4 14 b ok 895 B b & 1 /N L
CS BHMATHEDT 2 IR G B R . 7 A R ikiE
e M A D) Bk AR S e 1 2 AR 1 2 AR R 2/67 (3.0% )1
i d5 3T Li S0 b KR AEAHET % 179 B/ L CS F 47 b
i, IR 41 A H 18 B BUAR S5 7wk 17 2 1082, 2R
AR o T B il AR e R i e AR 1Y K A Rl 3.0%~
11.19608-10-390 e 22 i) e A= 2R 1) 22 5 vl BE 5 & TR IT M A
BEA AR W 2 M A (0 007 1 R 2 R0l A T B R P R 2
T4 2 S5 RN TRE IR 1T 2 A1 A% 1 A0 W o AS T BT 85
1.2 AL

AR T 22 AC B A LA i R WA, AT 2 A S A
W FEAEAR G0, QAR A A E S b 2 i 2 HE 55 L S
AN A SR BB AR R T X R Ty
DO K AR IR A M AT S R N A RS L CS R
AT B R A4 SRR 1 ST A o 2 A AR D B S R S
B 1E SEBR 1 AT R T JEAT A A B HE S5 LS /N SE T /Y
TV 25 B0 AE O v 3 | A A ) 2 I g R | T Gk B —

/*%?E’\JDF{;@I PRIk, S O 5 e bR T e TR o o B R A
W TE 3 T U S e bR 2 AR B o I TR R 3~6 S H YA
M

3505 ALS I i B S G i R PR 2 A Ry
Rl 9 B S i 5 ke e 0% . Ruf 1 Harms 78 £2 H 2 A A
DI i L3 Bl A ] s i A ) 5 0 R TS ) LR



o A A A2 7 2018 4EAR 28 455 7 1)

Chinese Journal of Spine and Spinal Cord,2018,Vo0l.28 ,No.7 649

H e, Chang 2R CS A5 0™ i Ji& 1 J5 I R TR 5
FECPAE il G I 55 45 BE I N G B DL R CK M AR T R AN 58 4
1.3 falH#

Bifi 5 WF 52 IR, CS AR S AR i e AC A2 g e e X &R
AT TR e . Li ST 179 490 1 Bl i i I B 2
e T R AT BE V7, AR AR 5 A T8 5 IR 1 2 AR R 4 A 2
A1, PR EEAL 161 B, S AREE AL 18 i, XF 1 41 16 R iy
FEAGERE AR AT AR ST RAR S GORE AT X o BT R, B AL
SR A GBI kAT B M A 1 O T
B U7 s I) TG 22 R, HLSE AR BRI R | AR R B R
KB U S22 Cobb #f1 Sk 22 Cobb ff1 MR £
2 Cobb ff1 | b [F 2 MEMURLFf | [ 2 MR e IR i 7
O bR ELh I T BEVE IS Y | b R MEAE IR S A DA
AR T 5 2R U B 7 BT T E A (] 8 A R R JE R R E
SRS BE 48 0 2 S R T B A YK B DT W 1 [ E e TR
PE B RIAR G [ 5 MEAE ) 8 F A B2 25 5 2 A8 Wl
S3 BT R AR JG AR T [ E ST RS BE B (& 1a) MR 52
HEME TR 2 (B 1h) A W (9 22 5%, 9F BLR BT [ 52 e 7
B IE BT 15 lmm AR J5 T R A2 AR 1] 8 Ml 0L 5598
AR i e bR A A AR A Sy G G R 2 L SR KR 9T R B
Pk A A i B N B B IR BE 2 HE R 9 ], Yang 251
Xt 128 2 ME TR VIBR AR J5 (1 CS HEAT KT ,9 Bl (7% ) H 3L
“STIEMLT o 7 BRI AE 10~15 % AT RE S AR
TN KRB B AR 5 5 6 1012 HE AR T B L 3 B
FHa B U FHe= 119 B2k & Az e W v 2 QR H 35 1 4L
e R RE I HL AL 2
1.4 Tp5 5 4k 2

cs ﬁF?Hﬁm}é&ﬁ%ﬁ/ﬁﬁ%iEE‘AI@L?‘E&A
1B W AR VAN TP AL LR AR ROk AR 4
B A I 3E I E o LU B g R R TR B I Y B Sk
B DA AR 2 MR 1Y 58 S DI BR o AN i, AR i 75 4 D)
BifL U7, % fe DALY 8 )L T 3 > S < S L A S BS R] i ke T

Bl 1 a1 EEHEE RS BE B I Uy B ME 0 = A
MLRAYIE RS b T [ M B D Tk . R RDEHE T &R
A HEPR 2T A (Cobb )

B S A el AR AU B B A 7 R T I SR DL
it W T ) S 9 A T R R A AU R e W T L R i
SERPEDS D5 PR B0 8 L SEVHRGE B9 18 441 i
AR R ACEE B S HAIRYT IR T BB B 5 Yang 551U IE
B9 i A 2 Bl E

2 RRERKE
21 EXHERER

T A A AR (T T R 194 5% bR T ST A ) R4S )
W o SRS AR 2 S 4 B [ il RS 1) — F i DL
i, HE BRI IR A8 SIS (proximal junctional
kyphosis, PJK) ., Lowe 2099 Yl ik PIK, B AR T EG % 4 4
JE MW R S P I A fE T B T R . S A kA DF
FUARIE ALS H 28 L 1A B A A0 0™ B 0 A A W TR 87 T R
Ja KA PIK BRI AR IR A BT IE CS BB AR
JF kA PIK I B0 Horp J Y B & RS PIK JE 51
AT HP,

HISET PIK AR MEAFTE L, Lee SR SE 42 11
PJK 19 4% o4 dw I 3 8] & ME 4K (upper  instrumented
vertebra, UTV) 5 H AT 6 55 1 ASHEAR (UTV+1) 18] B9 )5 ™ £ 48
ARG G 50, MM Glattes ZEUHA Jy 35 3 28 4 X5 1™
(proximal junctional angle,PJA), EIl UIV TS UIV+2
ZRZ AP E N AR T 100 AR GRS 1028 PIK.
CS 2P HEA T BR 2 Befil G R 5 PIK DU 7 s o1,
H Bridwell % 200 $A hKE PTAS20°1F Jhy 30 7 A o4 B A 1A 1
PIK HYRE AR “ZHFE . 2015 4F A1 U™ A 52 °% 2 (scoliosis
research society ,SRS) % PJK & Sy PN [& 2 3 5y UIV T
L5 UIV+2 2R Z I 05 M i >2007,

5 e R SR A 2R AL, CS 2 HER U B 2 15 Bl & AR
J& PIK P25 WF 50 R FH B 0 0 o v B 77 10 ) AT 5 Ao AR 5
A2 S R A WA . Wang SE2I%F 37 # 3E47
BB A 1Y CS #EATRET, X 4.5 47 61 (18.9%) &
A PJK. Chen %X} 189 il #2252 6 15 Befil & 1y CS #E4TF-
Y148 A~ HbE Vs, 21 B (11.6%) KL PJK, 5 AIS RJ5
26%~46% 1) PIK & AR A L 102 CS RJ5 PIK B & 4R
WEAIR
2.2 RAEMLH

ML AT PIK 19 & A FIFAE, HkAm
Bl ﬁ*ﬁﬁ)ﬁﬁlﬁoAﬂet SERSE PIK (9 LML 45 O
FEE MRy B R BEE | JE I i G 1K (posterior ligament
complex,PLC)E’JLﬁ gl PLC #i45  MERE 37 & 91 PLC
0 3 vt MR P [ O T 00 i 52 S DXMEAR A . Yagi
PR M PIK A& AR 114 9 B AR BRBL AR (R 2R 4T T AH B 14 4
B, 1R PLC I, 2 A0 g ME AR 37, 3 780y 1A [ 2 2R L
H i 2 80 3 I  ,CS RJG PIK 19 & AR Jit Y 32 22 4 4% L)
TFILTT I s (1) 2B HEGR UIBR a2 h PLC /b 5G9 3% HES5 UL
TR B HEAR P 5 I IR T A S 7 Bk 0 S BOR S 5
Jonn TR 3030 (D) 2 A A DD A I 14 (D B R SR O A



650 o E B AR A B G 2018 4RSS 28 4B T Chinese Journal of Spine and Spinal Cord ,2018,Vol.28 ,No.7

[P (3 7 AT AT A, i IR A I T oA R HL
U 5iR 11 [ B 0 AR T O s N AT, T SR S
# & 4E PIK,
23 falHE

PIK BAEMEK N R UBEFRBNES FRBE,
Chen %241 189 451l > #fi 14 7 b J 3% Be @il 5 11 CS 9% 0 4R
WA 6 PIK 4k PIK 4154k PIK 41, % vl RE A9 1 16 9 £
WAR IS PIA . A FTROHES ™ . R ATIEMERT Y A T
Cobb ffi (Rl BEE . BB IE R PRI AL 35 Btk
Jea AR T B S AR SRR JE O R 3 L B R AT A
AREHE, KB PIK MR MR N . ETHIER>
80% Al & 7 BEB>2 AT BEVE T M A >300 1 BetE R Y
1957 IE >80% A Joi 46 4R 2 B >20mm ; iF — 28 228 i
[l U5 43 Hr 2% ASCAR 15 35 BE4E IS o A >30° (OR=4.426,95%
AT XA A 1.380~14.194) K A 5 4%k 3 2l B >20mm
(OR=3.580, 95%"] {5 X [A] 7 1.149~11.155) 24 PJK £ 7k
STAG K 3 L Wang Z5P0KE CS 2P HEUR DI Bk 6 35 BE Al & R 5
30 #15E PIK 5 7 # PIK M52 BRI L 23, RJFH
Z0 BOMEJR A 5 PJA K ULV SRET RS 37 DL K 2 A A4 o
TR MaHES B 28 5 % A PIK, R T 1A dA b7 g J 1
Brah &5 ARG PIK AHOC M BT IT 0 HAG I R4 ik — 4
ot
2.4 TpE S AR

HHBE T ARG PIK RAERE R, KR ICRER
P A AR 077 7 0T BB 5 00 32 17 28, 0 AT T B R A A0 e
B PIK /52 20 T A P 1 1) 3L A 2 35 A AR i AR RS ok
> PLC B/ B 05, R 5 O ok 52 4 4 8 AU
BEERMEB H N 2RE 6 H, AWl CS AE
PIK 1 KP4, A 25 2 LAl PR 28 50 0 20 10 IR
ARG PIK By & Az B3 gk o J 4y B & /9 /b L CS
JE A R RO AE AT B ME . A TR IR BUW CS HEAT
TG AT PEART 70 45 1) 285 B A 9 38 B TE IR AT g
Vol I A A 405 R T L

ZHPIK HBHIF A AT PO, e s AR
Chen S50 38 /) 18 ] LA S Wang™ e i6 / 7 4] CS R 5
PIK B H P RMATFARBE , HBAHFEARRC L4 PIK
B R S N W W L A o s S N Bl = -
WA EW . X FIER M PIK B3 808 PIK Fegtilk g
W AT s TR

3} RHEERE

CS F Al (A D) B 79 B Rl AR G 2% AR 1Y 22 A R
i, RS R R ARG RN R o TARRT A B S
i AL, AR DB T R T IR T SRR T ) AT
IS E RLAF PR TS S 5 R ™ JE R 2 D3 41, H A i it
Z CS VA A DI B S T Bl R 2 ARSI — AT TIE = 2
I RATE ST, %8 Mz A AL I PR 3R U7 5 Ak B i
T2 4 Ja B WE5E 5 10

4 BEWK

1. Lonstein JE. Congenital spine deformities: scoliosis, kyphosis,
and lordosis[J]. Orthop Clin North Am, 1999, 30(3): 387-405.

2. Giampietro PF, Blank RD, Raggio CL, et al. Congenital and
idiopathic scoliosis: clinical and genetic aspects[J]. Clin Med
Res, 2003, 1(2): 125-136.

3. McMaster MJ, Ohtsuka K. The natural history of congenital
scoliosis: a study of two hundred and fifty—one patients[J]. J
Bone Joint Surg Am, 1982, 64(8): 1128-1147.

4. Hedequist D, Emans J. Congenital scoliosis[J]. J] Am Acad
Orthop Surg, 2004, 12(4): 266-275.

5. Nasca RJ, Stilling FR, Stell HH. Progression of congenital
scoliosis due to hemivertebrae and hemivertebrae with bars[J].
J Bone Joint Surg Am, 1975, 57(4): 456-466.

6. Ruf M, Harms J. Hemivertebra resection by a posterior ap-
proach:

Spine(Phila Pa 1976), 2002, 27(10): 1116-1123.

innovative operative technique and first results [J].

7. Leatherman KD, Dickson RA. Two-stage corrective surgery for
congenital deformities of the spine [J]. ] Bone Joint Surg Br,
1979, 61(3): 324-328.

8. Ruf M, Harms J. Posterior hemivertebra resection with trans—
pedicular instrumentation: early correction in children aged 1
to 6 years[J]. Spine(Phila Pa 1976), 2003, 28(18): 2132-2138.

9. Cao K, Watanabe K, Kawakami N, et al. Selection of lower
instrumented vertebra in treating Lenke type 2A adolescent
idiopathic scoliosis [J]. Spine (Phila Pa 1976), 2014, 39 (4):
E253-E261.

10. Piantoni L, Francheri WI, Tello CA, et al. Hemivertebra re-
section with instrumented fusion by posterior approach in
children[]J]. Spine Deform, 2015, 3(6): 541-548.

11. Li S, Chen ZH, Qiu Y, et al. Coronal decompensation after
posterior—only thoracolumbar hemivertebra resection and short
fusion in young children with congenital scoliosis [J]. Spine
(Phila Pa 1976), 2018, 43(9): 654-660.

12. Yang X, Song Y, Liu L, et al. Emerging S—shaped curves in
congenital scoliosis after hemivertebra resection and short
segmental fusion[]]. Spine J, 2016, 16(10): 1214-1220.

13. Chang DG, Suk SI, Kim JH, et al. Surgical outcomes by age
at the time of surgery in the treatment of congenital scolio-
sis in children under age 10 years[]]. Spine J, 2015, 15(8):

1783-1795.

14. Shi Z, Li Q, Cai B, et al. Causes of the failure and the
revision methods for congenital scoliosis due to hemivertebra
[J]. Congenit Anom(Kyoto), 2015, 55(3): 150-154.

15. Ruf M, Jensen R, Letko L, et al. Hemivertebra resection
and osteotomies in congenital spine deformity[J]. Spine(Phila
Pa 1976), 2009, 34(17): 1791-1799.

16. Lowe TG, Kasten MD. An analysis of sagittal curves and
balance after Cotrel ~Dubousset instrumentation for kyphosis
secondary to Scheuermann’s disease: a review of 32 patients

[J]. Spine(Phila Pa 1976), 1994, 19(15): 1680-1685.



o A A A2 7 2018 4EAR 28 455 7 1)

Chinese Journal of Spine and Spinal Cord,2018,Vo0l.28 ,No.7

651

18.

19.

20.

21.

22.

23.

24.

25.

. 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.

Kim Y], Bridwell KH, Lenke LG, et al. Proximal junctional
kyphosis in adolescent idiopathic scoliosis following segmen-
tal posterior spinal instrumentation and fusion: minimum 5-
year follow—up[J]. Spine(Phila Pa 1976), 2005, 30(18): 2045-
2050.

Lee GA, Betz RR, Clements DR, et al. Proximal kyphosis
after posterior spinal fusion with

scoliosis[J]. Spine(Phila Pa 1976), 1999, 24(8): 795-799.
Li Y, Gold M, Karlin L. Proximal junctional kyphosis after

in patients idiopathic

vertical expandable prosthetic titanium rib insertion[]J]. Spine
Deform, 2013, 1(6): 425-433.

Chen X, Chen ZH, Qiu Y, et al. Proximal junctional kypho-
sis after posterior spinal instrumentation and fusion in young
children with congenital scoliosis: a preliminary report on its
incidence and risk factors[J]. Spine(Phila Pa 1976), 2017, 42
(20): E1197-E1203.

Qureshi MA, Pasha IF, Khalique AB, et al. Outcome of
hemivertebra resection in congenital thoracolumbar kyphosis
and scoliosis by posterior approach [J]. J Pak Med Assoc,
2015, 65(11 Suppl 3): S142-S146.
Wang S, Aikenmu K, Zhang J, et al. The aim of this
retrospective study is to evaluate the efficacy and safety of
posterior —only vertebral column resection (PVCR) for the
treatment of angular and isolated congenital kyphosis[J]. Eur
Spine J, 2017, 26(7): 1817-1825.

Chen X, Xu L, Qiu Y, et al. Incidence, risk factors, and
evolution of proximal junctional kyphosis after posterior
hemivertebra resection and short fusion in young children
with congenital scoliosis [J]. Spine (Phila Pa 1976), 2018,
|[Epub ahead of print].

Wang Y, Kawakami N, Tsuji T, et al. Proximal junctional

kyphosis following posterior hemivertebra resection and short

26.

217.

28.

29.

30.

31.

32.

33.

fusion in children younger than 10 years[J]. Clin Spine Surg,
2017, 30(4): E370-E376.

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 Y], Lenke LG, Bridwell KH, et al. Proximal junctional
kyphosis in adolescent idiopathic scoliosis after 3 different
of posterior Instrumentation and

types segmental

fusions:

spinal
incidence and risk factor analysis of 410 cases [J].
Spine(Phila Pa 1976), 2007, 32(24): 2731-2738.

Arlet V, Aebi M. Junctional spinal disorders in operated
adult spinal deformities: present understanding and future
perspectives[J]. Eur Spine J, 2013, 22(Suppl 2): S276-S295.
Yagi M, Rahm M, Gaines R, et al. Characterization and
surgical outcomes of proximal junctional failure in surgically
treated patients with adult spinal deformity[J]. Spine(Phila Pa
1976), 2014, 39(10): E607-E614.

Rhee JM, Bridwell KH, Won DS, et al. Sagittal plane analy-

the effect of anterior

Spine (Phila Pa 1976),

sis of adolescent idiopathic scoliosis:
versus posterior instrumentation [J].
2002, 27(21): 2350-2356.
Cammarata M, Aubin CE, 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-E507.

Hassanzadeh H, Gupta S, Jain A, et al. Type of anchor at
the proximal fusion level has a significant effect on the in-
cidence of proximal junctional kyphosis and outcome in
adults after long posterior spinal fusion [J].
2013, 1(4): 299-305.

Thawrani DP, Glos DL, Coombs MT, et al. Transverse pro-

Spine Deform,

cess hooks at upper instrumented vertebra provide more
gradual motion transition than pedicle screws[J]. Spine(Phila
Pa 1976), 2014, 39(14): E826-E832.

(Wi B .2018-05-29 & 1A H 11 .2018-07-12)

(AXmit PRE)





