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[Abstract] Objectives: To investigate the effect of closing—opening wedge osteotomy in correction of thoracic
and lumbar kyphosis of pediatric static tuberculosis. Methods: From January 2010 to November 2012, a total
of 21 pediatric patients with clear thoracic or lumbar kyphosis was treated in our hospital by using closing—
opening wedge osteotomy. There were 14 males and 7 females, with the age ranging from 6 years to 14 years
(mean 11.6+2.67 years). The mean course of disease was 86.3+33.1 months (range, 58-142 months). The
location of the tuberculosis distributed from T2 to L3, with 2 vertebrae affected in 4 cases, 3 vertebrae
affected in 11 cases, and 4 vertebrae affected in 6 cases. Six cases presented with neurological compromise:
Frankel C in 2 cases, and Frankel D in 4. The preoperative Cobb angle of kyphosis was 40°-110° (mean
68.4°£18.2°). Patients received closing—opening osteotomy, decompression, internal fixation and circumferential
fusion in a posterior approach. Follow—up was performed at 3 months, 6 months, 12 months and each year
thereafter. X-rays were used to evaluate the instrumentation’s status and the deformity correction. Results: All
surgeries were carried out as planned, with a mean blood loss of 1100+244ml, ranging from 800ml to
1600ml, operation time ranged from 210min to 410min(mean, 270+74min). The number of instrumentation and

fusion segments was 5 to 10 vertebrae (mean 6.8+1.6 vertebrae). One patient with T2-T5 scoliokyphosis and
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incomplete paraplegia presented neurofunction deterioration(Frankle grade C to B). No other complication such
as cerebrospinal fluid leakage or wound infection was noted. The mean follow—up was 28.8+8.1 months(from
14 months to 38 months). The patient experiencing spinal injury during the operation improved from Frankle

grade B to D at final follow—up. Another 5 patients with neurological deficit recovered completely. Cobb
angle of kyphosis decreased to 4°-59° after operation(mean 24.6°+15.1°). At final follow—up, kyphosis angle
was 4°-61°(25.9°+£15.0°), with a loss of 0°-4°(mean 1.3°+0.3°). The differences of kyphotic angle between
pre —operation and post—operation and between pre—operation and final follow—up were significant (P<0.05),

VAS score of back
pain decreased from 4.3+1.1(2 to 7) at admission to 0.8+0.6(0 to 2) at final follow—up. The difference was

while there was no significant difference between post—operation and the final follow—up.
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also significant (P<0.05).

noted. Conclusions:

Bone fusion was achieved in all cases,

and no implant related complication was

Closing—opening wedge osteotomy is an effective way for the correction of kyphosis

caused by static tuberculosis, and the clinical outcomes are good.

[Key words] Spinal tuberculosis; Posterior surgical approach; Osteotomy; Kyphosis; Pediatric patient

[Author’s address] Orthopaedics Department, West China Hospital, Sichuan University, Chengdu, 610041,

China

ILE AL AR, BARRZ 80N
SERT LUE S PUAS 2 G i, (HAk A 0 s i e
B MAE RN R I, 5N ER TR0 R
(ML, 38 T B 2 3 K T 2 - 52 Wi L # O i
RE L E2FBOR LM EHFS, HLBH
S5 A% 5 R N — i AR g, L AR
A 39%A 2 kR EE B AR E R LY, 5
Sh,LE B H ZIRE R K FE TR Z 6 A
WA X BERE e 1L A5 A o e
G A 5 TN . 5 B S -5k T U
‘H (closing—opening wedge osteotomy,COWO) J&
Qb B E A A o A — R T S R B
Joil i M SR AL, RS DL R S
FTRTRESETT o IR i G 5 A o 88 R 4 ) [] el
REXG BT LR, XF T IEE R R s 2 A
e RLG 1Y AR DR B — g e, Rk
AR HZHE ARG T L BB SR O T
21 {5, o o3 A 5845 1) i PR R, DA I 8% P 5 —
sk IT R HHIE IR YT L B R SR Y
TR

1 #ERESAHE
1.1 — %R

2010 4F 1 H~2012 4F 12 A Yih 21 B IH
PR MR LE RS, B 14 6], &
T B AR 11.642.7 % (6~14 %), B AE 4500 1
86.3+33.1 ™ H (58~142 4~ H ). Y2 Wl 1 15
WA NEAfE S5 A 4k & Je R . E I R IR S 75 356
JE TR R - A R AR 1 G

IFABEOCT B O F ARG A, 3 B BEAT A7 il 45
g s 1 A IF SE R (T10 T11 2 A A iy
JE),6 BlG IF A MY (10° 8L E ), ™ Cobb £
h 33.4°+5.7°(28°~39°) , 6 il £ A W & T RE
oo Frankel C 2% 2 61, D 9% 4 ], RAGH17HH:
WA BOEMIAL X 2 B AR IEMIAL X £
R, IR AR AL S AU TR [ W By =4 CT &
MRI, &M 4581 R ™ Cobb ff 68.4°+£18.2°
(40°~110°), HoJE M f<60°# 3 6 ,60°~90° %
134, >90°%% 5 4], 32 BHEARE =R 2~4 4,1
3.120.7 A4, Horp 2K 2 ASHEMR 4 61,3 A HEAK 11
B, 4 AHEGR 6 1, J5 ™ TS o A SR A R T2~13,
T F e (T2~T8)6 i, T9~T10 # 3 i,
TI1~L2 3 11 ] ,13 # 1§, HFHFHiE o . BRIt
Vel B WS 1Y 2 4] Frankel C 2% 84 ,C7 45T
2% (C7 Plumb line,C7PL) Sk L g N
1.3+1.1em (0~3.2cm) 5 3 4 19 5k 20K A7 - i 1
FEARAEARELIE R Y, CT R IR 1T 1% 2R (sagittal
vertical axis,SVA) N THE 5 L AT 5.5cm LA
Mo
1.2 FARIE

R e oE NN R K= Y N7y A N A 4]
PR SRR SR B R = B bR R
ARHT 0.5~2h Bt A o 588 U EMOE |, b 5 I8 T 32 1
JeE H ) R S X, MRS TR e
B A G, R WER 3~4 NEHET B, PR
TR, POMERR B B8R E H bR B B A
N J B B4 P A S 35 A0 2~3em, JEHE 1 5 2 WU A
%, TERIEE K L T4 2~3 B E AMES



o[ A A 2 7S 2015 4EAE 25 4855 1 1)

Chinese Journal of Spine and Spinal Cord,2015,V0l.25,No.1 29

HRIRET, SR T B AR X A A T i
JEE 22 E W N R A, AT L AR TR 56 4 R RTINS i
JRCHS AR5, U0 3R AR Y TR O PR S HE Al
RIS G, WA AR B2 7 JU A 515 S 7] 1
I I Al G 8 P B AR A 22 ) 1) (] B, SR 5 )
0l B Sk B 5 5 X8 T L A AR 191 T B BB
LA HER Ak X T AR AR R AR )
AT TOURE P9 OIS 22 DA TP 000 ) 3 8 X i o™
T B MEREAT 10 A1 1) 1A B BT B R R B
S A o B SR A R AR A S A R] B (A )
£ o MAE T SR R R AT ARIE AR AR R 5k
F R HE R DL TR I i 00 TOURE ™, b 2 IR DT B3 T
HE_EAAAEAS T A ST RAER S b A LA FE ST
(PR 1) AR o B B A A 5 5 A, 0 DT A
A BEA K ZALMIK T, fie i Ab BRAE A5 BE R
JoL, S AR A DK A i, O A AR e P R
PEREE

AT I N R A, o T B I E A
1T Sk S 14 25 A 5 AR MRET AR IR | 3 2o A2 (67 e A A
BRI 0, AT O G
SERCHAE A T YR A IR (P ) o M S B £
S WP 5 R BE TR P 5 o B v B G A i
ZIE I R B R A A A O B 8 Sk T
A HHEFESEAE O, — BT 5 21008 A 40 Y i 5
SEZWE IR AR B M BEAT R — 2P B ik T
R TAT AR T B2, R O R ) Bk o =TT B
SR, R TS B T B R s AR R A
AMETRIBEE, LAAE ] S2HEAAR O S0, AR FR AT
FEJE TS Mo A R R DT AR sKOT A

B 1 R s R G Y L AR — A 2 A A A
TARTE B 1 THUARE B AR T (19 408 30 e ) 4%

Figure 1 A diagram about the extent of osteotomy(One
or more residual vertebrae bodies regarded as the apical
vertebra should be removed,

discs)

as well as the adjacent

AN kA — s, D i — 25 58 iUE
B IE CIRIF) o 5 Bl b 28 300 2 8 A AR v s A%
S P A TR B R 0 DA B ST AR ) B 2
B R RO A AR D) B SR BY S A T
Be-rm A E R AERE (B REASRBIAT
HOATIE MR A
1.3 ARJGAbFE

KRG BERNR, EEEY, ZMEMKE &5
i KB A2 P AE R E SRR 2 H 3K
BRoImAE G X LR, VAR IE o e 1 00 .
FERSEMA 6 J8 8 S H R IR 8 S B E AR S
3. RIE3.6.12 0 H EH G2,
AR A X 2R R PEA P T A L R TR
B IEROCR 14 BB F VAR CT 558,
1.4 Stk

A B E A 6 B, XFF MY Cobb £
RETA G R R B G 0 X T AR AT R
Ji AU YT B Ry 5 ™t # . CTPL SVA (VAS ¥
14T R R BCR T A B X ¢ K 3Ry, P<0.05
BFh2E A Gt E L,

2 4#R

T AR ITA] 5 %, AR & I 1100 £244ml
(800 ~1600ml); F A #& 0} 270 £74min (210 ~
410min) , FARE E 17 B 6.8+1.6 1~ (5~10 4~), Al
T SCHEEMRE 2 R DB, 4 91 5R FE =10 BTHE
B, 15 BIR FHAEK AL TS F0R 1 B s A2
W R i 1 25 A% T2~TS M5 o™ B £ XU F i A
2 HE (Frankel C 2%), J#B )5 ™ 104°, il ™ Cobb
1 359, AR rf WL AE L T4/5 g rbucs P s, 6
e a6 Bl S ™ i T4 TS HE K T4 TS B8/
SKTia) 26 J5 07, B s w7 KA A2 6™ B M E 40
N JE AT R o R TH IR AN 32, R PSR 801 | I
T PRI 00 Il 5 e PR B R4, S5 O LA
JE 2 e A e, LA IR e AT I R AR
HTWS A s, O A GE s G 2
TR R IFRIE ,C A X LI A N [ o
R Af, A i 2 (A U5 e v o7 D6 R I S B, 2
HAREEZ 0.5V, A MBI RE 2 0.7V, A5k E
R I8 3 50% , A5 5 i 0 AT 64, HE Bk HoAth
TG, L BIAATFET 4 | O3 B 50T | B IR 2 IR
B, R AR ERAF R A U R A TR & ZE AR
FEE L7pV, AIFE S 13wV, REEK A B 5 X



30 o [E 2L R 2015 4EES 25 5 1 1)

Chinese Journal of Spine and Spinal Cord,2015,V0l.25,No.1

fil] Babinski fiF 4 FH: , R J5 B4 A 88 D) BE Frankel
SR TEEB R, K X LR K& CTHRRNEY
B RIS ™ Cobb £ 4 590, F LA 5
2 AL,

AR R R TR W A 11 R S I ARE A
Befst ] 15.7+2.4d (9~18d)., JIF A 9k B 3K A5 B 5,
B 7 I ] 28.8+8.1 4~ H (14~38 4~ H ), 6 Bl AR Hif
A JF 0 R R R BT Cobb 1 Ol 33.4°+3.9°
(28°~39°); AJG MM IEE 8.7°+4.5°(2°~14°),
BEEHE RGN ARG KBS0 1, BT
AR AU B B 8 TC AR O T T B R P [ e 2R T
(1l 2) o T 5 7 Bz diig 3530 g 58 SR F T B4R
IBIARG ML E B HEFFFKEE D %
IFAEFF AR RBEYT ; HAx 5 FIEM 2 D Re i 35 1
BERGWE £ IEF  BETET IR VAS 115 H
ARHET 4.321.1 53 (2~7 43 ) BE Z BE VI 0.8£0.6 43

29

compression at apex area €, f One week after surgery, anteroposterior and lateral X -ray showed kyphosis decreased to

(0~243), 2R A 4 12F 5 X (P<0.05)
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Table 1 Radiographic parameters on local kyphosis
and global spinal balance
AR RF ER/N i

Pro—operation  Post—operation  Final follow—up

Jii ™ Cobb £ (°)

Cobb’s angle of 68.4+18.2 24.6+15.17 25.9+15.07
kyphosis(®)
C7PL(cm) 1.3+1.1 0.9+1.2 0.9+1.2
SVA(cm) 4.3+2.3 3.4+1.8 3.2+1.5

D5 AW 8 P<0.05
Note: (MDCompared with pro—operation, P<0.05
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Figure 2 A 13 -year—old male presented with
focus—healed tubercular angular kyphosis in T11-
L2 a, b Preoperative anteroposterior and lateral
X-ray showed T11-L2 vertebrae deformity, with
72° kyphosis and 30° scoliosis ¢ CT showed se-
vere shortening of T12-L2 vertebrae, normal pos-

terior column d MRI showed the spinal cord

4° g 12 months later, lateral X-ray showed bony union, Cobb angle is not obviously changed
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