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Curative observation for the application of the combined posterior and anterior instrumentation at
lesion or non-lesion vertebral for pediatric thoracolumbar tuberculosissMA Wenxin, ZHU Xi, WANG
Qian, et al/Chinese Journal of Spine and Spinal Cord, 2015, 25(2): 128-136

[Abstract] Objectives: To investigate the effects of the combined posterior and anterior sugery treatment for
thoracolumbar tuberculosis in children, and to observe the adjacent segment’s spontaneous fusion with the
instrumentation at or/not diseased level. Methods: 23 children suffered from thoracolumbar tuberculosis were
involved in our study, including 11 males and 12 females, all cases had an average age of 11.2+0.6 years
(range, 7-14 years). All cases had varying degrees of destruction of vertebral body and kyphosis deformity, 21
cases with abscess formation, 8 cases with nerve dysfunction(Frankel grade: 3 in C, 5 in D). All of them
received posterior instrumentation at or/not diseased level, posterolateral fusion, anterior radical debridement,
decompression and interbody iliac strut bone graft, and all cases were retrospectively reviewed from April
2000 to May 2011 in our department. 17 cases underwent diseased level instrumentation, and 6 cases
underwent instrumentation across the diseased level, and all cases were given the ultra —short —course
chemotherapy after operation. The changes of the kyphosis angle, ESR and CRP of all cases were observed.

Comprehensive evaluation of fusion status and Frankel grade were also performed in the study. Results: The
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average duration of the follow—up was 68.43+23.40 months (36-120 months). The ESR and CRP of all cases

returned to normal 6 months after operation. The average bone union time at anterior and middle columns

was 4.26+0.81 months.
kyphosis was (72+5)%, with the loss of correction of 1.29°+0.85°, a total of 28 diseased levels was fixed and
fused,

segments.

In the cases with diseased level instrumentation, the average correction rate of

and a total of 30 segments got fusion at final follow—up, the spontaneous fusion was noted in 2
In the cases with instrumentation across the diseased level, the average correction rate was (77+
6)%, with the loss of correction of 1.00°+1.10°, a total of 10 segments was fixed and fused, while a total of
8 cases with

25 segments got fusion at final follow—up, the spontaneous fusion was noted in 15 segments.

neurological deficit recovered to Frankel grade E at final follow—up. Conclusions: The combined posterior

with anterior surgery is reliable for pediatric thoracolumbar tuberculosis, which can effectively maintain the
growth balance between the anterior column and posterior column of diseased vertebra. Instrumentation at dis-
eased level can decrease the incidence of spontaneous fusion at adjacent nonsurgical segment.

[Key words] Children; Thoracolumbar tuberculosis; Combined posterior and anterior surgical; Diseased seg-

ment fixation
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Figure 1 L5 -S1  vertebral

Female, 12 years old,

tuberculosis with bilateral iliac fossa abscess formation and Cauda Equina syndrome. This patient received posterior and

anterior surgery,
narrowing, S1 vertebral destroyed,

formation, which leaded to the thecal sac compression,

instrumentation and fusion a—d Preoperative X -ray and CT showed that L5/S1 intervertebral space
necrotic bone and void formation e Preoperative MRI showed spinal canal abscess

bilateral iliac fossa abscess formation f, g X-ray of 4 months

after operation showed that instrument and bone graft position were good h CT of 4 months after operation showed that

L5/S1 bone fusion i, j CT of 5 years after operation showed bone union,

adjacent facet joint showed no fusion
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Figure 2 Female, 13 years old, T12, L1, L2 vertebral tuberculosis and spinal canal abscess formation, with incomplete

paralysis.  This patient received posterior and anterior surgery, with instrumentation across the damaged sement, and
damaged segment posterolateral fusion a, b Preoperative CT showed that L1/2 intervertebral space narrowing, T12, LI,

L2 vertebral had been destroyed, the necrotic bone and void formation ¢, d Preoperative MRI showed that spinal canal

abscess formation, which leaded to the thecal sac compression e, f CT of 4 months after operation showed that L1/2

disc and facet joint bone union, meanwhile the T12/L1 and L2/3 segments showed no union g, h CT of 3 years after

the operation showed that L1/2 disc,

bilateral facet showed spontaneous fusion
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Table 1 The change of ESR, CRP in preoperation, 4 months of postoperation, 6 months of postoperation

ESRIE# /3 Lt

CRPIEH T 45 H(%)

5[] :
Time ESR (mm/h) The normal percentage of ESR CRP (mg/l.) The normal percentage of CRP
A . 42.43+20.98(3~83) 4.35%(1/23) 3.98+2.58(0.76~10.9) 13.04%(3/23)
Preoperation
A 4 A . 9.71+8.107(6~32) 95.65%(22/23) 1.38+0.8%(0.63~3.67) 95.65%(22/23)
4 months of postoperation
AR5 641 8.22+7.40%(6~16) 100%(23/23) 1.25+0.652(0.68~2.42) 100%(23/23)

6 months of postoperation

# D5 AT P<0.05; Q5 AR5 4 Atz P>0.05

Note: (DCompared with preoperation, P<0.05; @ Compared with 4 months of postoperation, P>0.05

F2 miEE BREDEENHN . EEESREER

Table 2 The bone graft fusion of anterior posterior column with damaged segment fixation, across the damaged segment fixation

e FAMA B KA
[ o 7 v 151 % % RE AEH B Operative fused segments Final follow—up fused segments
Fixation method Cas Involved Fixation — —
565 segmenls  segments i Je bk AL JE b
Anterior column posterior column Anterior column posterior column
o R 17 28 28 28 28 28 30
Damaged segment
8 o e 1]
Across the damaged segment 6 10 22 10 10 10 25
4t
23 38 50 38 38 38 55

Total
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Table 3 The kyphosis deformity correction and maintaining with damaged segment fixation, across the damaged

segment fixation

JFihf ()
i 2 7 2 {54 Cobb angle FRER%)  EKRO)
Fixation method Cases A i KB PR Correction rate Loss angle
Preoperation Postoperation Final follow—up
’ ,ﬁﬁt@ 17 29.18+7.02(10~40)  7.76+1.95Y(2~10)  9.06+1.78%(3~10) 72+5 1.29+0.85
Damaged segment
s A 1] O @
Across the damaged segment 6 33.33+6.25(25~42) 7.33x1.50"(5~9) 8.33+£2.07°(6~11) 77+6 1.00+1.10
At P~ PN
'i‘:):a{l 23 30.26+6.94(10~42) 7.65+1.82%(2~10) 8.87+1.84%(3~11) 74+5 1.22+0.90

D5 AR P<0.05;@5 RJF i P<0.05

Note: ®C()mpared with Preoperation,P<0.05; @C()mpared with postoperation, P<0.05

L2 Br sz B AR 21 ) LA BRI IE B AR
B 2 AL B 47.83% , 35 5 T A 2
10%1 e A0S HIE B T3 — 55,

T LR SRR, fEREFAR
T &R, W& IR T IR @S o kLB 1k I 3
WA P B R A 3 o AT AEE RS BORA TR il
GHRLEATIE TR, KRB EBIREHHE A
KOV A )8, 5 3 B 0 AR e AR Y S o
Jem, Bl TR R kL R BN TE Y, B 1 R
it , REOT R ERK SRR E IRFAR,H
R E B RS BT ARVIGR G T diiR £,k
PATIHENR] A [ fil A AGE Tk R s R
AL TAHEAR S 7 — M08 J5 i T AR A H AT L)
JIETE BR e kb FE o3 e 8 A e | T EL BB HE
(] A A7 rh AT R fS A ] s il [, AT e A i
M5 REHARKEE R EERE N EIE R & AE N
[IRERPNE € DS 15 S S N = WL
Schulitz 2R H DU AN AS 6] AR 77 20697 L5+
SER S T A AR IS S5 R R S TR T
AR AT B9800 70 PR B K B IR il
G 2 ORI XD 40 BRAl R P Rl 2 R i
S-SRI 120 Bl R G A LR AT A2 A
A A T AR B D 45 R R, R AT AR
KW V5 JE ™ A 4 5 R 230.26° £6.94° [7.65° +
1.82° . 8.87°+1.84°, J5 /™ i JE JF 1E 8 (74+5)% , %
K 1.22°+0.90°, [FIFE R4S T =TT 4K
3.2 ] 5 R M I [ A A dRe A

— NIz B BTG AR I, A [ [ A AR X
AH S T o A (— A~z 2l BT ) Y [ A, FR BT B [
FE T SRR HE ] [ 2 S8 L 1Y) 2 A 455 9 A2 s B R
JCM B R4S 1 AN IE R B ol o0 14 S B e

RSB S e K 4 2 e 2 AL R IER
& ) BT T B e, XL A 45 A% [
FELRA BB, SRR —BE R 2 EE IR E
NS B, 2R KA B E @G0, IR
AR R B I 5 L P BT B T
AR AT B J o B ml G X R T L
A B A A A ST, TR A T L
BHIER B sh ez shTife . $m 15 48 HE
I 1) 2

B AT 25 A TR D Rl T B K Y 1)
BB R 2 g R W TR B B AR U R
JEAEE PR BOME S AR ARET PN [ v K R R
J B 22088 Y 1o FH B YS Be [ 2 Rl IR T
FE S5 8% 10 i PR 98 2 3045 1 0l 2 19 7 (17 2021,
Liu S5 P25 A% B 47 £8 8 S 501 BeME 5 iR ST I
[ 22, 75 W JE 45 1E S AR5 7 T AR T RAFRCR .
DL gE 45 0%, 0 JL B A 45 4 St PRty BE [
SE R PR AE T AT S A BEIS AR AL 17 Bl A ]
5 A 1 491 3 Ao e B0 B 0 5 SR o, R
HI AR B AR BT e #5301 o 29.18°7.02°
7.76°+1.95° 9.06°+1.78°, JE MBI IE R (72+
5)% , %% 1.29°+0.85° , 3 W 1k a] i 2 il & A
JLE B R T AT,

XA CT B Z AR KB,
S B o AP T [ 0 R 5 0 S A o M ) [T o e
[i) it 5 7 AR UK B D B DG 28 i i A5 1y BRSO 8 4
ANEHY o 17 B HE ] [ e | Rla A 1], 5 e
BOMAB AR A GG B B &G 2 1 (2 AT
B, AR 11.76% 56 B 4T W HE I N — 4 1E
B B E A ] s A R 499 1) T R Y
PR A flE T B A R MRS 6 71 (15 M),



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

Chinese Journal of Spine and Spinal Cord ,2015,Vo0l.25,No.2 135

K HF 100% o 3% — 4 H ] REAY JEL R | [ 5 3
M, FRFIE M L RS J5 5 Bl BOBU il
ARLE BIIE R B A T AR ERS . LR E
T B P A A AR A Rl B R e R
KA AR WSRO B, 5 R R R T 4
VI B TR R B /NS S ST BRI S L Y
RS S S R PO S A 51 T B
A IR, AT REIL 5 A RS IR A RR I, LUK
QegE /N ST HEAR I 5 1k B FE . K B &
H DT B RS B AT SR 24, S o L2 445
B FARE AL B e R A e, AR AR ALY
B A Y BE R B BE OB K B RS
WA R BB 5| A A A A AN - A T S SO B4 e T
HY B o AT A 2 o A T [0 5 g 910 20>, i 7 ) 452
L EANRESEMIEN] D3 Ah Rl G T Brid KA
Wi A FE R IE Sh DI RE, T ELA S 5 BUS IR HER Y
E/EE[ZS]O

3.3 i M ] B B (81 7 il A I TIE AR R

H1 T 90% Y5 A 45 4 5 28 2R i At HE 5
R Wb 32 223 A0 L, i HE T] [0 7 3 T 722
KBS R 2RSS B, AOGE
FH T PR f5 5 DL B B AR 2%, R RE IR ]
TS 2 Bral Bk BR M RSP, X TR T
AR T, IR AL BR T A8 42 B I HE ], AN 9 K%
B 32 3 FTT RS AR T AR B R BEEIR 1 K
ML, AR T B 30 BUAE A, DR R DT BR
MRS, MR TR BIET RS B R IE
RE TP, fE MR 15 2, e T 07 9k [ E Y B
A ARIE T A S R TR P
gL,

PR TE R I, (1) AL HLE L, b A
W B, ARRES T BUR SR RSP R
(2)RH CT KA, 17 40 W5 I B A 5 AR 285 )
A R R BT — U T e DR TR U T
JE PRUME BT T8 B8 [ 39 BERE I 5 (3) A 5 AR BRET
8 R FHUT 32 Ry 20~30mm , fF SR T 17 o A G A4 =5
AR 2R B, AN A A DX, 5 91 BT 5 1 JBE AR 40 9
RMEARH GE 5 (4) A7 HE 5 AR ET P 15 I, AR
EIUInad O, DL B I A0 3 /0N 5 1 30 5 (5) 324
TR AR E P A AREE A B, DL RA RS2
7, AT LA PHER 3 64 L ) 284, By LRSI
34 JLEFHEZZBEERLT

D IREo e ¥ BAR E ith =2  f  ARAR T ©AE IR
AR AE S AR AT B D220 A 506 FER T T L
L, 2N IR BRN g, XA e L
B B LR AE PR AR 4 kA a b, LAR L X 24
W SRR 5, (T 24 A A RARPAE SR A O AR
125k H] 4~6 D H B R ALST 1 (4.08+0.41)
H.

Li LTI, IR AT AR T LB I HESS
TEIR KEI6 AL W T % 1E o Y 2455 T T 7 R %
XA S R B RL, A ] [ S W]
ARAT RAFRICR Wl Rt Rl 5 AR AR 2B B F &
il B K PR AN JE AR SRR L R D AT R
FEAS 2 rpls (BEHLAS B B 1 — 2D BFSE

=

£ Uk

1. Sehulitz KP, Kothe R, Leong JC, et al. Growth changes of
solidly fused kyphotic bloc after surgery for tuberculosis:com-
parison of four procedures[J]. Spine, 1997, 22(10): 1150-
1155.

2. Jain AK, Sreenivasan R, Mukunth R, et al. Tubercular
spondylitis in children[J]. Indian J Orthop, 2014, 48(2): 136-
144.

3. HuJ, Li D, Kang Y, et al. Active thoracic and lumbar
spinal tuberculosis in children with kyphotic deformity treated
by one-stage posterior instrumentation combined anterior de-
bridement: preliminary study[J]. Eur J Orthop Surg Traumatol,
2014, 24(Suppl 1): 221-229.

4. Zheng C, Li P, Kan W, et al. Video-assisted thoracoscopic
anterior surgery combined posterior instrumentation for chil-
dren with spinal tuberculosis[J]. Eur J Pediatr Surg, 2014, 24
(1): 83-87.

5. Jain AK, Dhammi IK, Jain S, et al. Simultaneously anterior
decompression and posterior instrumentation by extrapleural
retroperitoneal approach in thoracolumbar lesions[J]. Indian J
Orthop, 2010, 44(4): 409-416.

6. Fisk JR, Peterson HA, Laughlin R, et al. Spontaneous fusion
in scoliosis after instrumentation without arthrodesis[J].J Pedi-
atr Orthop, 1995, 15(2): 182-186.

7. Talu U, Gogus A, Oztud C, et al. The role of posterior in-
strumentation and fusion after anterior radical debridement
and fusion in the surgical treatment of spinal tuberculosis:
experience of 127 cases[J]. ] Spinal Disord Tech, 2006, 19
(8): 554-559.

8. Lee SH, Sung JK, Park YM. Single-stage transpedicular de-

compression and posterior instrumentation in treatment of tho-

racic and thoracolumbar spinal tuberculosis:a retrospective

case series[J]. J Spinal Disord Tech, 2006, 19(8): 595-602.

Bezer M, Kucukdurmaz F, Aydin N, et al. Tuberculous

hed



136

R A R B 2015 4R 25 45 2 )

Chinese Journal of Spine and Spinal Cord,2015,Vo0l.25,No.2

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

spondylitis of the lumbosacral region:
patients treated by chemotherapy,
terior instrumentation,

2005, 18(5): 425-429.

long—term follow—up of
transpedicular drainage,pos-
and fusion [J]. J Spinal Disord Tech,
VLAY, BRSE. L3l 25 4% 0 i IR

RAE JLRHR AR, 2006, 44(4): 249-251.
Jin W, Wang Q, Wang Z, et al.

2 WibR R YT 07 R[]

Complete debridement for
treatment of thoracolumbar spinal tuberculosis: a clinical cu-
rative effect observation[]]. Spine J, 2014, 14(6): 964-970.
Wang Z, Shi J, Geng G, et al. Ultra—short—course chemothera-
py spinal tuberculosis: rajasekaran S. Nature history of Pott’s
kyphosis[J]. Eur Spine J, 2013, 22(Suppl 4):634-640.
Rajasekaran S. Nature history of Pott’s kyphosis [J].
Spine J, 2013, 22 (Suppl 4): 634-640.

Rajasekaran S, ShanmugasundaramTK, Prabhakar R, et al.
AlS year

Eur

Tuberculous lesions of the lumbosacral region.
follow up of patients treated by ambulant chemotherapy [J].
Spine, 1998, 23(10): 1163-1167.

Jain AK, Dhammi IK. Tuberculosis of the spine: a review|[J].
Clin Orthop Relat Res, 2007, 460: 39-49.
FE L, M. W EME A TR O Uik
BN, AR R AR, 2014, 34(2): 232-239.
Jin W, Wang Z. Clinical evaluation of the stability of sin-

P Y LA 1]

gle-segment short pedicle screw fixation for the reconstruc-
tion of lumbar and sacral tuberculosis lesions[J].Arch Orthop
Trauma Surg, 2012, 132(10): 1429-1435.

Altay M, Ozkurt B, Aktekin CN, et al. Treatment of unsta-
ble Thoracolumbar junction burst fractures with short —or
long—segment posterior fixation in magerl type a fractures [J].
Eur Spine, 2007, 16(8): 1145-1155.

RO %, E AL, I, S AW BOAT T R VIR R R
(5] 5 Bt 5 ARLBRET DAY I 5 10 A P[], el TR R A

20.

21.

22.

23.

24.

25.

26.

217.

&, 2010, 20(4): 267-271.

FAL, REE, &R, A E SN AT B B BOm
BTG P A A8 REIE RS ALT) R R SRR, 2010,
20(10): 811-815.

AL R BR ST BERL A 1B 6 T A S5 AL,
FEH 2235, 2009, 19(11): 807-808.

Liu SY, Li HM, Liang CX, et al. Monosegmental transpedic-

A

ular fixation for selected patients with thoracolumbar burst
fractures[J]. J Spinal Disord Tech, 2009, 22(1): 38-44.
Moon MS, Kim SS, Lee BJ, et al. Spinal tuberculosis in

children: retrospective analysis of 124 patients[J]. Indian J
Orthop, 2012, 46(2): 150-158.

Lee BH, Lee HM, Kim TH, et al. Transpedicular curettage
technique

200-

and drainage of infective lumbar spondylodiscitis:
and clinical results[J]. Clin Orthop Surg, 2012, 4(3):
208.

Sudo H, Oda I, Abumi K, et al. Biomechanical study on the
effect of five different lumber reconstruction techniques on
adjacent-level intradiscal pressure and lamina strain [J]. ]
Neurosurg Spine, 2006, 5(2): 150-155.

fdse, EHSL, WKOTR, & FARIF BRI IR R A

5B 5 AR LA BT ROWEELD). R R R Ak, 2013, 23
(6): 481-487.
Verhagen LM, Lopez D, Hermans PWM, et al. Pharma-

cokinetes of anti —tuberculosis drugs in Venezuelan childen
younger than 16 years of age:supportive evidence for the im-
plementation of revised WHO dosing recommendations [J].
Trop Med Int Health, 2012, 17(12): 1449-1456.

(ki H 11 :2014-09-19 &0l H #].2015-01-04)

(EXmF  F RITITH)
(ALthi 3ead)

3
-

o+ 0 4 28 E 5 AR N [T 72 = ) DR A A 11 7 38 LS R 2 1 R

& B HE R A E LA R SRS
BT 2015 4 A 17~21 B ;b b m TALEB (L7 TERXR LiEE

500 T(ARA S E A R H AR LR A b6 k%3, A—KHE
H1£5:A,5%37

TREFAFHRSAEFEFHE (PEFHALEI)(TEAEAMEL) (BEIFLE) PEELER
BT T 2015 F 4 ATPALLTREARIGSTABLBAZMEFRNE R F T IEEREE L HE LT

, B B HE

R AT P ARAR A (AR ) B AE D %
% 12 %5),

BB BAE S A B I 6 TR R ERE AT 450K, ¥ % 100048,

Ao B #2015 3 A 31 8, A%

t KA K E HEE 500~800 F A&

K % w1 .010—68780323,010—66958486, E—mail-nghortho@l63 com
FTR B R g RN FERBEATSSEE AR 1000 T, BB etz KBRS FAS AR

45 RARK L LAEH L6 F

BOERAR, AFIRBERABLEEFH





