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[Abstract] Objective To investigate the clinical effect and safety of posterior total vertebral
osteotomy combined with titanium mesh treatment to spinal tuberculosis kyphosis angle. Methods From
January 2012 to January 2015, 19 cases of spinal tuberculosis were cured by the posterior total vertebral
osteotomy combined with titanium mesh. The preoperative, postoperative and follow-up kyphosis Cobb angle,
sagittal balance, Frankel grade, visual analogue score (VAS) and complications of patients were observed.
Results  All patients were successfully given the surgery, and followed up for 24 - 36 months (average 32
months). Postoperative Cobb angle correction was 11.4°+4.4° (5°-20°), at the end of the follow-up, the convex
Cobb angle was 11.8°+4.7° (6°-20°), both were improved significantly as compared with that preoperation (P <
0.05), but there was no significant difference between them (P >0.05). The postoperative VAS score was 2.3+
1.1 (1-4), at the end of the follow-up, the VAS score was 2.5°+1.3 (1-5), both were improved significantly as
compared with that preoperation (P <0.05), but there was no significant difference between them (P > 0.05).
Postoperative side slice on the C; plumb line spacing after S, on edge distance was (9.0£4.2) mm and the last
follow-up lateral slice on the C; plumb line spacing after S; on edge distance was still (9.0+4.2) mm, which were
improved significantly as compared with those preoperation (P <0.05). In 2 cases of preoperative Frankel grade
B, 1 case recovered to the grade C, and 1 case recovered to grade D. In 5 cases of preoperative Frankel grade C,
4 recovered to grade E, and 1 case recovered to grade D. In 12 cases of preoperative Frankel D, 9 cases

recovered to grade E, and 3 cases was still grade D. Kyphosis and local back pain was significantly alleviated,
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and all patients had no other complications and disease progression. The patients during the follow-up period

had no internal fixation of titanium mesh loose and the backing out phenomenon. Conclusion Posterior total

vertebral osteotomy combined with titanium mesh treatment to spinal tuberculosis kyphosis angle of orthopedic

has good effect, and can avoid excessive spinal shortening caused by spinal cord wrinkle and improve surgical

safety, but because of severe deformity and operation difficulty, the risk of neurological complications still exists.

[Key words]  Spinal tuberculosis; Kyphosis; Osteotomy; Titanium mesh

BHEAPIRIG M IHE AR TS 2 B RS R T EL
FARI I e R UL B AESTZR R B 3
BRI B B AU RETT IR RWAH
B R At R AR TR s A Jr i kSR 2 T I
IR B~ AR v , (L igE B ™ o A9 A i o ey
B, B AT IE R RS SO BT A
F TR AR A AT AR SO B 2 R A AR R,
AR AR IE R P E A S BRI s T
S BESZ IS i Ko AR B, By B . SR
Ty W A T S M AL SOl T RE , B 2 5 AR
KRR I RESE , g N AR T S W AR
W B i O RO AR SRR AR s 22 32 4
SEFECTARMERE &, SR, 2 M IBHE O BHE T
R—BRFEIH S 2 — FRBHT AR R
Z )5 s 4B AR B R I BRI SR T IR RS A%
R TR A A 19 491 1B A A A B i PR
B RV B A MR BRI SR 7 A RS
Y ERINETRLE YA ()7 SRy 08 /e e X8

AR GSHE

— WA SRR E

Y ABRAE : OB S5 ARG I 12 W7 B
H Cobb fiKF 48°; @ZAR-~FIRYT Toal, HLINR B
BERER AT INE ; @I EHER<3 > @ T ™ EH I
A s © TG BT AREE 2AE

HEBRFRAE : DT, LA FBE Ls LR BB 5% )5 ™
WY ; @& I HABFAL TG S A5 928 ; @9 A
PEZE IR BT R AN 2 o

= R

FRHSAE 19 BB ZS ARG M RE R, B
81, 2z 11 1], AE 1S Hy (42.4£16.3) % (15~64 %) 35
eGSR TR N (102.6+44.1) 4 F (24~186 1 H ), 1
WO B S A R R R R . I ARRE
ARA AT HRPI T BRI RO S5, EZARAE S B
HERE T, R . TR e A A A (R
TR PR Z 5Pk, Horp Frankel B 2% 2 ], Frankel C 2%
5], Frankel D 2% 12 5], Fir A5 95 A\ JCHA R G AH S
W o ARATIIFTRAS B A IEMIAL X 28 A B CT =4

A S R RO R L B MEREH I
DU A 5 AR A B S B e AR B, DA o R AT
B ARSE MRIKS 2 WA A TG B IE UL N 6
ZHRAETE N . AR B 12 HERE 1241, B
3IANMEAR T 7461 5 BaAE (Too~T.0) 7 161, B EE (Too~Ly)
9], JEAE (Li~Ls)3 5l . AHI Cobb £ 77.2°£13.9°,
48°~80°# 13 f5i], 80°~90° 4 2 il , I F 90°7% 4 4], Fix
K Cobb ffi2h98°,

= RHHER

ARHETZWIAH , 4% 4R T ARG NE, 28T T
AR E BRI FE B PR SR AR
O, s B AR A B FEANTTA AR 2R Bk, SE
FARIT LI T 58 RS, 5 G 2R
BE MR H M, J1sRIR B B B RCR

M FART

JITA 9 NIE R 4 B BRI U, T a4
JBAF & B (SSEP) Wi g T, g NIRRT RM, 7R 356
AL PR TH R , T TR W RSO B ik

(—) B #F SHEDARIRETHEA

HRPEF AR A B B JEE, B EAEN T
AR, VUG ™ TO0HE A s 1) b F S84 3~4 Sk
WA I IE AR T Y ARV Bz ik A s
PEST BEHESE LI o “C7 U X Lo AL e o7 A g D) B
PYMEMR , TH B R 2~3 ASHEA SIS 58 Hh i AHE
EARIRET

() & HHEVIBR R

FERC AR E R R F A AT 1) J5 T DI A s
[i] 5 A, FEEAFE A I), 1D o i~ T A oz P A 2 XL
M PHERR OCTT9EETT, WEEHEA , /2 IRy i 22
MR, 78 RSB UI) DT THUAE: (14 UL 5 5 B v B [T
VIBRAE V- 105 A 2548 CIRSE SUMIAERR G155 B
Z8) WA VISR B R S ST A Bk , AT
YW AE R 7 B A o TR e 2, DB =5 AR 3 A A %
AHABAY R HEMR A, PRI A B RE R 2R, IR —
AVHEAA FIVHE ] 505, A4 s T 2 4% , A ] 0 7 ok
FERHAE AR DI BR , SR G 58 LA HETIRR . #R
W 6 RE T, A ey [ o, P B e T ME A
] DR AR 12 B 45T, T 5 0 TS vy [ e B e



WEF20184E 11 HEE 9E5 61 Orthopaedics, November 2018, Vol. 9, No. 6 <453

PRI Sl 5 AR TARZE | 3 i A2 (07 BRI 22 3
IR 3 NI IR T A

(=) BRRIFLA BHIE S MU B Rl S

I R A ] R T 14 e B, B 5 e
FBRIE , A5 SETE 1 A o 15 TR 4 BR IO AT AR ) 52
R LG, AT R J7 45 AL, o mUBHE B
o A Bl 22 R B AR s U 2 P S
DLLA R SRR ML B o A b T AH BRI 58 B 51
B EIRART R R AR B R SR AT

JE A

(P4 KH I H

IR kL, EEASIRE  E R , 2R
KA, D SR LI

AR AR

ARG 755 WLEE I N A= A AR AE 1 A2 4k 5 D) O¢
TERCT B ese Fz PR B0 . AR5 AEMNK , T
&, ZMEM, REATYUERERD ML
1Ok B 72~96 h J5 IR 1 AR AT FE AR 5 1E
BLX &R B A PR ETE N B E RSOl . 4%t bR
3~6 Ji, 6 Ji] J5 rl A SR RS B )

7N ARJE BT R RO

JT A ARG 3.6.12.24 .36 4> J #4977 i HEAfE
TEMIAE X iRty , 1 e DR TR IE N T E L BR
W 7 e S B A A 0, DU B Cobb #f1, LML A |
CHVEEZIE S\ J5 4 MR B P R AR TR e 1R
WhELE A CT, 4% Frankel 73 AR ETE E H-HiE i 25 1)
REVK 3215 D, R FH P o A 4L it 3% (visual ana-
logue score, VAS) P/ PR G B KR BGE S L . I
TR TR A 7 T 08 I A S5 38E4E o

LGt

J2 FH SPSS 20.0 S =21, BT A3 Kdia 249 1 2
Babpife 22 (oes) FoR , FARHEN ARG SR KBV
J& I IEIE Cobb 1 MIAL R b G ELRER S 5 EZ1Y
FRES VAS PP Z A E 4T FO A, SR IO XS ¢ A 30 ik A 7
et b3, P < 0.05 W25 S A G4 5 o

g X

JI AT IR NI S8 BT, 3 Bl A28 1CU 3 i
R B, R ARG % 4R P B o AR it
(2 562+802) ml (1 600~4 200 ml) ; A % ifi & K
(1 200+£800) ml(800~2 600 ml) ; F- At ] A (260+
85) min(220~320 min), RJ5 Cobb fIBFIE R 11.4°+
4.4°(5°~20°) , BARHIAT B B el (P < 0.05) .

RIGHEVI 24~36 1 P332 40 A R IRBE DT

J&i ™ Cobb £y 11.8°+4.7°(6°~20°) , ¥4 A Bij i 3%
MW, ZRA5IEE X (P <0.05) 0 &0 L
BRI R (P>0.05), RiF VASTE N
(2321.1) 53 (1~443) R IKBEVIET VAS P43 (2.5+
1.3) 73 (1~543) S BORTT i k38, 2 R A ST
B (P¥<0.05) H_FELE, ZF L5 E
M (P>0.05). ARJgEARKMUTEAUA A L C 4T
MBS G BB 78 (9.024.2) mm, 5 ARH{AH
FoA BB o3, 22 R A St L (P <0.05) ;8K
SCEEM R B ) 3~6 T F 342 H (BR 1)

R 19BN ARG B AR KBEV AL N R T

165 Ke VAS PESY (os)
Wik Jeii™h Cobb £fi FRINRE ] VASTES»
(°) (mm) 41)
AHT 77.2+13.9 15.54.2 4.8+1.5
VN 11.4+4.4 9.0+4.2° 2311
R 11.8+4.7 9.0+4.2° 2.5+1.3"

1 5ARATAE, P <0.05

TE Bfi V7 i #2 A AR Fif Frankel B 25 2 45, 1 514K &2
| C 9% 1 BRI D 95 RTij Frankel C 2% 5 4], 4 1K
SR E G PIIKE 3 D 2 ARHI Frankel D 2512 {41,
9B BN E G 3R DY, Ja it K Rk
i W45, OF BT A s A TG HAB T T 9 K hE M
o T A TS DL o BT A s AN AEBE DT A 8] 2R L P [ 7€
RN B B

B AR AR S5 AR F PORHE WA 1~3,

it it

— AR TR AR

LS KT IR BE, BN O e Bt
BR PG 3Z  JRi s BN 5e 07 , S5 AT
Sy RSP R A SRR T ER
THEAESERRA AR AR N AR g
BA I SR B R S T RIS 7 BB MR A A T TR
FAESS R ARG MR B SRS B A KE , 1)
[ R g e i PR DR 5 A sl 08 X B3 i
e st AV A A A R AFAE TR LA, T L
HWERZ W AR . L 2 R IUARIE
2 AT 1 ASHE ] 7 AR BRI B , 38 R T A
R A A — TR MEIR 1 55, L B AME(R i 2 17)
i EENE , S — B I 4 DAL HER B RS i o e
JECHS " H . AL A AR T i S BOE A
PSS AR A A FE RO FE ML A L RE TS A LA B A



<454+ HE20184F 11 %9455 6] Orthopaedics, November 2018, Vol. 9. No. 6

IRERBEROMERS , BUMER D B xRl , HI AR BB RO A AR, 2 1 T s 4 3 B sl

HEVR 5 S FIHE S AR, A 25 0™ 1 0 AR T TR AR HERCE B BRI SRR B
2 FHEOR RS LM OIIDIRE MBS BT NIRRT AL
i S AR R er By 1R AR A AR FHELZJR T T 20 H BLR A A 22 )

E1 WAL, 518  To~LoB ARG IE  a b RETIEMIAL X 22 AR To~LoHERTEIR , Cobb 124 50°; ¢ .d: ARl CT J =4 R
To~LAMERRTA ™ AR, JGHEIE R s e~h: ARFTMRIZS G W E A ERH W52 5 510 ARG 1EIE MU X 26 R o8 [ BBk A7 8 R 0, I
TE R4S, Cobb £ 1y 10°



WEF20184E 11 HEE 9E5 61 Orthopaedics, November 2018, Vol. 9, No. 6 <455

B2 ab: ARJG 3D IE ML X LR 7R N [ SR B R4 AR S

SO R R S AT UL/ NS

WA /NGRS, Cobb MR 1205 ¢ d: ARG 34 H CT K = @Rk v

B3 a.b: RJF 154 HIE X LR 7 PN [ 2 SR B A AE Al G, Cobb #1120 995 ¢ d e RJF 154 H MRIZRZEAZ R AIE AL, HEAS 19

READ T 2 O , — T AT AR IR
FHT, FHEBEBIEA 2/ TR AR, R84
Smith-Petersen #H (Smith-Petersen osteotomy, SPO ) |
25 Mk 5 HCE (pedicle subtraction osteotomy, PSO) |
VCR. S5 Bt iy SPO I PSO (%57 I A AT BR , — it
9 1E AR B 4301 0 10°~20° 1 30°~40°1 1 AL 5T
o 91 v BT A AR S A IR L R X R T 48°, 1%
BE1Y SPO K PSO U T TG /N, ME LA 21
JREIR I, X L 58 A HE 45 A5 U AR5 T RHE /5
1E o AR SCHRAR B 43 A DT BREAS 5 1 IR
IERE Ty e, TR 5 49°~80°17 1™, SR R T - fr) el
BN 53%~55%""" . Suk FEEYCRIA LG B4
HERCEAYT BB HERDE I E R BB ERCR . 5
A L UIGR =4 5 7 i He i A 4
58 BT IE o 48 AR QI A B P e A 3 O A

A6 , T T s o s 5 ] e . AR S8 UR Bk
PUAEL A A AL AR T , RS A L JAR , B 1 s
B RE A2 AAE B A [R]NEA RE RS R4 69
W 1R, T G Sl DA R SR IIBE T T
KA o PRI, i i MERCE B I 5 BRI S A5
A LIRS BT ORAP RERRAE , ol USSR 6
F3 5 Al ASE B e T OF I s ok DRI e A AR AR
BB 1 2 S R ARG
ZEE A BT TS SR S SCHRARGE , FefTTA N
LA MEVIBRIBE A BRI SCHEEAR IR P B HEES A RS
(RT3 LI : D)5 M EHE Cobb £ £ 90° L, Xof
T 90° 5 125° (Y F & Jr T W JE o 1], A RAT I AN,
TOUME ST AR ROV ME B v R RS, JeAe Ml a5 T~
26, R A 2 3 A A 5 s e 2] 900 A A
IR AT HEAT I TR s @ AR5 o I THE 7 T



-456-

HEF20184E 11 HEE 9B 610 Orthopaedics, November 2018, Vol. 9, No. 6

Ti~Ls; @F B2 18 32 1 ; QW IE Jm) A7 e
[P, PR R H R RN AR TAES . AR
Joa 151 A IS 1 Cobb 13K T 48, T A7 9 AR
FH A HED) BRIEA BRI S B R IT R, R G
Cobb £ 5 IF. & 15.4°+5.2°(9°~30°) , R J5 i 1Jj 24~
36 ™ H 324, R IKEE VI 5 ™ Cobb 1 4
11.8°+4.7°(6°~20°) , R J& FIA UK Bl i 1Y Cobb 145
ARHA B ek (P < 0.05).

= R I R I R AE 1 T B

B FEZE AL AR S T A R, WA T B
FRAE A AE 360° Ay R 208K , 2B FE AV AR A REHUS:
IR o AR A o A AR B B [ R
FAEBBEN ST , Yang 55 W58 K WB A 4542 ™
T I AR R FH 45 HE DI BRIDE B 4k I S #E5 IE
B WA RGEIRIE , 290 8% , B a1 1)
FER L0 2% , YL 1 B HE R 2%, Suk 55
HRIE 1 70 B8 N BIAT 2 9] O A 58 A M BE A% o
X Ay 150 B A A DT85 T A 2 e AU L = B 1
Ao B, 2 HEDTBRIK G BRI S 13085 1™ S5 AT
SERARIE R SN AR IR BR B R, WA
TE A2 SPO FI PSO S B AT B R A 8RN -, A fiE
IR 2 A I F AR AR AR o T ARB I
IERAE R RS F W RIE R PR T . ©
S MUK 5 AR AL AR H i (2 562+802) ml
(1 600~4 200 ml) , HFHELEZ ARG R A 5
T R AEAE R R A IR 2, BRI 2 80K
TRR S o, S AR AR I = 5, MEAAR e B T BRI 1
KA. A AP RTE R L, 4R 1E 17 e
MTIRE, B IERTE & A . @B R 2B - P38
PRZE b7 1E B IR eSS , B BE A A ) ) SRR
B AIRG RTE TS TR e, 2 EHE
VIBREE G B RARIEOU N 5 5 8 BB, AR
o7 Y R A A B A ol I B T A [ 2, B 1 R
R BB R AR A R . E R R
R RR A RLER R RS TIN5 o 22 R e DU JRL A TR
PR BE R A Z 725k T AN A 4R RS B
H1%% o Tomita 552 AR FE A 7 5B I A0 K 16 2 1fi
B LA I DR B 1~2 S B LA v L E
AR BT UM AR B3I ik 45 $L , X605 8 i HE ) 52
SRR, 255 SECE BRI . @RI 1%
DRA RIS S5 R B HE AR, R T A0 58 3 40 A
2, S FAR IO R, b 1 BHE & A4 S8R
KIMEB . AU HIREZEAR T ARJFM™EGIE
KA

AT R INAE T F AR T AR B RE AL T5 19 11 BA
BLE T, Ja b B A B RS B W S IR T TR A
ARG TR R . (ARSI A —
FE R B, ARSI 993 51 [ st 1 B % IR RIS
FEAR D BT R TP AFAE R 3 PR R4, D
2 SE R VTR NAE K BT ]

2 % X #

[1] Pappou IP, Papadopoulos EC, Swanson AN, et al. Pott disease in
the thoracolumbar spine with marked kyphosis and progressive
paraplegia necessitating posterior vertebral column resection and
anterior reconstruction with a cage [J]. Spine (Phila Pa 1976),
2006, 31(4): 123-127.

[2] B, XA, FRAR, 55 W8I0 @ A AR S5 A AL S T IR
Lot aa o AMERAYT ()], EBIE MR, 2006, 14(15):
1146-1148.

[3] BRWL RSl B, A0, 25, 5 BRI Rl N 181 E AR T8 FE S %
Pl JE M IRE B IR RATE () ). T EBE SRR, 2012, 20
(17): 1615-1618.

[4] Song KS, Chang BS, Yeom JS, et al. Surgical treatment of severean-
gular kyphosis with myelopathy. Anteriorand posterior approach
with pedicle screw instrumentation [J]. Spine (Phila Pa 1976),
2008, 33(11): 1229-1235.

Wang Y, Lenke LG. Vertebral column decancellation for the man-

(5

[

agement of sharp angular spinal deformity [J]. Eur Spine J, 2011,
20(10): 1703-1710.

[6] Buchowski JM, Kuhns CA, Bridwell KH, et al. Surgical manage-
ment of posttraumatic thoracolumbar kyphosis[J]. Spine J, 2008, 8
(4): 666-677.

[7] Barrey C, Roussouly P, Perrin G, et al. Sagittal balance disorders
in severe degenerative spine. Can we identify the compensatory
mechanisms?[ ] ]. Eur Spine J, 2011, 20(5): 626-633.

[8] Suk SI, Chung ER, Kim JH, et al. Posterior vertebral column resec-
tion for severe scoliosis [J]. Spine (Phila Pa 1976), 2005, 30(14):
1682-1687.

[9) Thti, B, b, 4. #HHERSIE B R W80T 220 4
MrLJ 1. AR AR, 2012, 50(4): 328-332.

[10] Kim KT, Park KJ, Lee JH. Osteotomy of the spine to correct the
spinal deformity[J]. Asian Spine J, 2009, 3(2): 113-123.

[11] Bpsom, e, el 5. B AESSaRYT SR B R W SR K B
BT ] BFE, 2015, 6(5): 277-280.

[12] Shi JD, Wang ZL, Geng GQ, et al. Intervertebral focal surgery for
the treatment of non-contiguous multifocal spinal tuberculosis [l
Int Orthop, 2012, 36(7): 1423-1427.

[13] Rajasekaran S. The natural history of post-tubercular kyphosis in
children. Radiological signs which predict late increase in defor-
mity[J ]. ] Bone Joint Surg Br, 2001, 83(7): 954-962.

[14] Rajasekaran S, Vijay K, Shetty AP. Single-stage closing opening
wedge osteotomy of spine to correct severe post-tubercular kyphot-
ic deformities of the spine: a 3-year follow-up of 17 patients|]J].
Eur Spine J, 2010, 19(4): 583-592.

[15] Wang Y, Zhang Y, Zhang X, et al. A single posterior approach
for multilevel modified vertebral column resection in adults with
severe rigid congenital kyphoscoliosis: a retro-spective study of 13
cases|J ]. Eur Spine J, 2008, 17(3): 361-372.

[16] Burton DC. Smith-Petersen osteotomy of the spine[J . Instr Course



WEF20184E 11 HEE 9E5 61 Orthopaedics, November 2018, Vol. 9, No. 6 +457-

Lect, 2006, 55: 577-582. 27(21): 2374-2382.

[17] Lenke LG, Sides BA, Koester LA, et al. Vertebral column resec- [20] Yang C, Zheng Z, Liu H, et al. Posterior vertebral column resection
tion for the treatment of severe spinal deformity [J]. Clin Orthop in spinal deformity: a systematic review[J ]. Eur Spine J, 2015, 15
Relat Res, 2010, 468(3): 687-699. (10): 3767-3774.

[18] MR, Az, st FFAEmpE i BB (M. dbat: ARTE [21] Tomita K, Kawahara N, Baba H, et al. Total en bloc spondylec-
H AL, 2011: 154-162. tomy[ J]. Spine (Phila Pa 1976), 1997, 22(3): 324-333.

[197] Suk SI, Kim JH, Kim W], et al. Posterior vertebral column resec- (ks H 399 : 2017-07-19)

tion for severe spinal deformities[J]. Spine (Phila Pa 1976), 2002,

(BRDRTHERERESE R

CEPBR ARG 2018 AF A ARZTGUM Hh R, B A S8 M AT =5 B2, SR SR e 1 = Do
LRI R C I 4 [ A5 HPF A L A BT B I R T AR Z A 2 i i A, IE RO ARNTA IE B0
H PR, AR A BERF S 1)) R I T v R U ST B 1 S A T SR A BRI RS 5 it
JE o SR EITA PR R K B T AR AR R DO 2 A SR AR Hh i ik

2018 AFFECH B AGETFH LR IT (LA PEE T -

M7 2 pk B EEND B ) S i BRER BB BB BR B
o f o RSk O 4E B W XBRER O AR S J5DOw
Je=!

DB < S 15 O B 4 O/ 3 11 R S5 ¢ 197 5 < = 190> R o
FBEAR WooREYy BESR Wit W T WD WIEKAS WhAOR PR
WO EEE RORE Zd ERl o F BE R O R OB % W

EEO OB OPOUE il v FER B8 B 0 FERa

TS ==
RS UM R AR AR B OBl ®OAR R O B m BN
M XX XA X sR o X % x| Bk XIENT XU XIER SR
M B ¥ v PEeR PAS AR R R D508 Stk O fF Sk
TR T 7T MR 2 R FWE B B ke #istie W B o4 i@
Aathon RBEIH CRERDT VAR VKM b T MR R A FgRUE LM
w7 B OE 4 FEm O R B O BRI EEIE AR
T & EOA E A EAY By TUMNE A R OCF R xR AR

pun
REL RS R O B OHZ OF H B %R MWK W R falfs
[N 1 N O O G S § I 7 ST 7 S O o (= M 7 7 N £ 20 L & SR o3
MORsR S BRI MR BEA B W B B B B Y R iRt
T o TR e R 5ok R OIKREH ik R OKTE  SKERR sk
sk BOaKTH ORI B o RS R KB B ARHer RHER AL AR



