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Clinical outcomes and osteotomic strategies for congenital kyphosis in children. Yao Ziming,Zhang Xue-
Jun,Guo Dong ,Qi Xinyu,Bai Yunsong ,Sun Baosheng,Li Chengxin. National Children’s Medical Center, Bei-
jing Children’s Hospital, Capital Medical University, Beijing 100045, China. Corresponding author: Zhang
Xuejun, zhang-x-j04@ 163. com
[ Abstract] Objective To explore the clinical outcomes of surgical treatment for congenital kyphosis in
children and examine the optimal osteotomy options for different congenital kyphosis. Methods From January
2010 to December 2017, clinical and imaging data of 48 children with congenital kyphosis undergoing posterior
surgery were reviewed. There were 26 boys and 22 girls with an average age of (7.6 £3.8) (2 -16) years.
Classification of kyphosis, osteotomy type and fixation level were recorded. On standing whole spinal X-rays at
pre/post-operation and the last follow-up, segmental kyphosis ( SK) , thoracic kyphosis ( TK) , lumbar lordosis
(LL) and sagittal vertical axis (SVA) were measured. The intra-operative and post-operative complications
were recorded. Results The average follow-up was (37.9 £10.2) (24 — 108 ) months. The clinical types were
[ (n=19),11 (n=16) and Il (n=13). The procedures included Ponte osteotomy (n =9) ,intervertebral
osteotomy (n =5) ,pedicle subtraction osteotomy (PSO,n =13),SRS-Schwab grade 4 osteotomy (n =8) and
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vertebra column resection ( VCR,n =13). Preoperatively, the values of SK, TK, LL. and SVA were (52.3 +
14.3)°,(11.2£13.7)°,(33.2+14.3)° and (21.9 £13.6) mm;at Month 1 post-operation,SK, TK,LL and
SVA were corrected to (20.0 +12.1)°,(26.8 +10.0)°,(43.5 £10.4)°and ( =24.0 +19. 1) mm. At the
last follow-up,SK, TK,LL and SVA were (19.4 £13.4)°,(23.9+6.0)°,(41.9+9.4)° and ( -17.6

15.3) mm respectively. All children stayed stable during follow-ups. One patient suffered partial progression

and another had coronal proximal Adding-on. Neither underwent revision. There was no neurologic complication.

Conclusion Congenital kyphosis may be corrected effectively by osteotomy with fewer complications. Optimal

osteotomy option depends upon kyphotic type and degree. For type [ kyphosis, Ponte osteotomy , SRS-Schwab

Grade 4 osteotomy or VCR is performed; for type [ kyphosis, intervertebral osteotomy, PSO or SRS-Schwab

grade 4 osteotomy ; for type [l kyphosis,PSO or SRS-Schwab Grade 4 osteotomy.

[ Key words] Kyphosis/SU; Kyphosis/TH; Osteotomy; Treatment Outcome; Child
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Fig. 1 Radiography before and after operations for typical congenital kyphosis
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Table 1 Comparison of 48 patients of sagittal spine at pre/post-operation and the last follow-up

4 A R KB A A ATRHL o IR
P P{H
SK(°) 52.3+14.3 20.0 £12.1 19.4 +13.4 <0.001 0.818
TK(°) 11.2 £13.7 26.8 +10.0 23.9+6.0 <0.001 0.088
LL(°) 33.2+14.3 43.5+£10.4 41.9+£9.4 <0.001 0.431
SVA(cm) 21.9+13.6 -24.0+19.1 -17.6 £15.3 <0.001 0.073
¥ SK
o $ie R RE B R 4y, S MERI B AE A T 2 9L
it i 3 ZIE], M E AR AT DL HE ] B R e R

Se RS MR B 43 B Winter 78 1973 4F 4
HOARR IR MR oy S =R — Ty, AR
RIS RN LG Ok R B A E KRR E
e W S g 4F E Jig 5°~ 10° 5 55— J5 T, Jig B Js T
BT R Je s, 25 5 | R S IR
R AT B T ARAIT Y L B S I E R
LR R, BT W T ARG T 5 0 5 B B
ARSI R R R v E A

Schwab 2> $ B 1 AS ) 105 FRLKE AR 43 6
P GRE VO AL G TR R MR, FEONZ
VBV AR, A B IE 50~ 10°10 52 g
HVEFE AR A S R B MERR S s B, &
F 4t Ponte W, VA RF 1B IELY 100753 R
0 FE AR HE AR J5 BE BIE VIR FIHENR S5 382 IBR , &
TR HE 5 M MEIR ‘B (pedicle subtraction osteoto-
my, PSO) | EH45 5 B iF 31.7° ~36.2°25 .4 g5
BT AR ME AR B (G B Zl) SO Bor
ARITMEN 4, V-394 15 BEFRIE 41.9°~ 42,7200 5
AR B 455 AR S HC A 408 7 M 1] 4%,
E H 35 4 ME K #F ( vertebral column resection,
VCR) , 4494545 B R IE 45. 2°~ 67. 9°1'21 . 6 20 4%
B G 2 A MEAR S AE ] 4, BRI 297 B VCR, Bk
P SCHRARGE 3D 38 T E e R |

Bk Schwab £t (14 22 M 7S AV A1, ZME R B AR
BRSBTS R A A G ™ I8 0 5 A 7
2, HYIBRVE R Ponte #8015 Sb, b (45 BB
Wi G ME LB, P65 I 5 MEAS IR T 5 ME 9] B2 AT 5k

KA, SCRRFRAE BT B2 AME 8] B 81 - 42 17 1
BT 30. 400 0 Ok E, B SR, FAR
WO, DHLIC U R BB 2 S 7 IE IR | D R
WSR3 UL B, O 3 R UL AR
SHERCE, R AE , K A R AR 4 O A AE
AT XS B AR v 4 o XL B S A

XEF T RS AR MEIR K T O, n] 2k 2
(Ponte) #HH 4 FHE B 5 BEE . HTUEHEIL
SRR SE AR MEAA TR BT — 2 0
A LUE ST SCE AR I, Al e Ponte (Y, i
L SEATAENA_E T AOME ] B Sk T8 1E Ja T e e, B A]
BEIFIERCR , HF ARG /N5 24 ST AHE AL Bl F
et AT 1 W R A (EUME M T S A2 A7) 428 00 T 6 A
PRI, Al e IV SRR, a6 i AR ME AR B &% b7
[T AHE ] B, P45 AR ) BT LE A T BRI 5 24 5t
EAEATE BB A 5 EE MM 2 = AP B S A2
AINTIETHER K E A R AHEAAN: T )5 HER, /&
PEAT VCR #id5 o

X I0 RIS o™, G SR Bl A ME R Y 1 A
A, U o IR AN 7 B I R e 4 A 1 R
AR RIS A B ME AT S B AT T e A
PR MERR BT BT, T A 18] Bl LB A 5k O el ool A8
AHETR] il 5 25 2EAT 5K 0T, AT 55 LS 1R i H
(9 A I U I D 3 T O R 1 A
HEE . WRD A RIHEREZ Y S 5
W JEo B EL A AT AT 3 el 4 A

X MR E o , BEAT ME AL R it S5 32315
At A R AL, 1L T HCE AR AR A



B v Ushasas 2021 4 1 5520 %8 1 8 J Clin Ped Sur, January 2021, Vol.20, No.1

_23_

SEPVE Y Ja B O, W AT 3 R L EARCE .
RR 85 O IO R T 00 AT DATE R 3 ki 4 i AR .

MIERRERE LKA , #CE B 15 RS L iR E
I LA, KA 6.3% . PG MIFIE E %K
a1, R R AT BE R AN A LN [ L
o RV A SRR i v A2 RS T MM A& R G
FERIEAT — 8 KA AHAEA AW 9o 19 R H
B, AT BE S AR XA BB A e

BB T ARIBIT LB R E A S i B
AR IEROR O e . BAR R B0
T A ZAR 5 2R AR e T T RS
A6 $E Ponte #‘H . SRS-Schwab 4 2 #H 8% VCR #%
B DB 5 ™ ] i 4% 28 HE ] [t A0 PSO A B
SRS-Schwab 4 Z¢# 8 ; T 5 ™ n] £ PSO #H ok
SRS-Schwab 4 L .

1 McMaster MJ, Singh H. Natural history of congenital kyphosis
and kyphoscoliosis. A study of one hundred and twelve pa-
tients[ J . J Bone Joint Surg Am, 1999,81 (10): 1367 -
1383. DOI:10. 2106/00004623 -199910000-00002.

2 Marks DS, Qaimkhani SA. The natural history of congenital
scoliosis and kyphosis [ J]. Spine, 2009, 34 (17 ) : 1751 -
1755. DOI:10. 1097/BRS. 0b013€3181afl caf.

3 Winter RB,Moe JH,Wang JF. Congenital kyphosis. Its natu-
ral history and treatment as observed in a study of one hun-
dred and thirty patients[ J]. J Bone Joint Surg Am,1973,55
(2):223-256.

4 McMaster MJ,Singh H. The surgical management of congeni-
tal kyphosis and kyphoscoliosis [ J ]. Spine,2001,26 (19) :
2146-2154. DOI;10. 1097/00007632-200110010-00021.

5 Schwab F,Blondel B,Chay E, et al. The comprehensive ana-
tomical spinal osteotomy classification [ J ]. Neurosurgery,
2014,74(1) :112-120. DOI 10. 1227/NEU. 00000000000
00182o0.

6  Yang BP,Ondra SL, Chen LA et al. Clinical and radiograph-
ic outcomes of thoracic and lumbar pedicle subtraction oste-
otomy for fixed sagittal imbalance [ J]. J] Neurosurg Spine,
2006,5(1):9-17.DOI:10.3171/spi.2006.5.1.9.

7 Geck MJ,Macagno A, Ponte A, et al. The Ponte procedure:
posterior only treatment of Scheuermanns kyphosis using seg-
mental posterior shortening and pedicle screw instrumentation
[J1.J Spinal Disord Tech,2007,20(8) :586-593. DOI10.
1097/BSD. 0b013€31803d3b16.

8 Ponte A,Orlando G, Siccardi GL. The true ponte osteotomy :
by the one who developed it[ J]. Spine Deform,2018 ,6(1) :

2-11.DOI:10. 1016/j. jspd. 2017. 06. 006.

9 Kim KT, Lee SH,Suk KS,et al. Outcome of pedicle subtrac-

tion osteotomies for fixed sagittal imbalance of multiple etiol-
ogies: a retrospective review of 140 patients [ J ]. Spine,
2012,37(19) : 1667 -1675. DOI; 10. 1097/BRS. 0b013e318
2552£d0.

10 Cho KJ, Bridwell KH, Lenke LG, et al. Comparison of
Smith-Petersen versus pedicle subtraction osteotomy for the
correction of fixed sagittal imbalance[ J ]. Spine, 2005 ,30
(18):2030 -2038. DOI; 10. 1097/01. brs. 0000179085.
92998. ee.

11 Ozturk C, Alanay A, Ganiyusufoglu K, et al. Short-term X-
ray results of posterior vertebral column resection in severe
congenital kyphosis, scoliosis, and kyphoscoliosis [ J ].
Spine,2012,37(12) :1054-1057. DOI; 10. 1097/BRS. 0b0
13e31823b4142.

12 Wang S, Aikenmu K, Zhang J, et al. The aim of this retro-
spective study is to evaluate the efficacy and safety of poste-
rior only vertebral column resection (PVCR) for the treat-
ment of angular and isolated congenital kyphosis[J]. Eur
Spine J,2017,26(7) :1817-1825.

13 S8, FA, T, 55 S R] BRBLE BB SRR T B A
s L) ], s B, 2017,37(8) 1466 -473.
DOI:10. 3760/ cma. j. issn. 0253 -2352.2017. 08. 003.
Jiang C,Wang H,Fan B, et al. Intervertebral wedge osteoto-
my to treat scoliosis and kyphosis[ J]. Chinese Journal of
Orthopaedics,2017,37(8) :466 -473. DOI; 10. 3760/ cma.
j- issn. 0253-2352.2017.08. 003.

14 52 =58, X, 118, 55 SRS-Schwab IV AE ATE T 2
SeRVEAEAE IS N IRE I AR B R [ T]. A B 2e
,2019,39(20) ;1268 -1274. DOI:10. 3760/ cma. j. issn.
02537 2352.2019.20.007.

Xia SQ, Liu D, Shi B, et al.. Application of grade SRS-
Schwab [V osteotomy for correcting type | congenital scoli-
osis[ J |. Chinese Journal of Orthopaedics,2019,39(20) .
1268 - 1274. DOI: 10. 3760/cma. j. issn. 02537 2352.
2019.20.007.

(A3 B #7:2020-12-05)

ARSI AER T, KA R, . LE R IR
G AR T A B SBR[ . i PR/ L
SR ,2021,20 (1) :19-23. DOL: 10. 12260/ lexewkzz.
2021.01.004.

Citing this article as: Yao ZM, Zhang XJ, Guo D, et al.
Clinical outcomes and osteotomic strategies for congenital
kyphosis in children[ J]. J Clin Ped Sur,2021,20(1) :19-
23.DOI:10. 12260/ lexewkzz. 2021. 01. 004.



