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A preliminary study on the surgical timing of spinal tuberculosis JIN Yang-hui,SHI Shi-yuan ,ZHENG Qi,SHEN Jian
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ABSTRACT Objective:To observe the changes of erythrocyte sedimentation rate (ESR),C-reactive protein (CRP) and
nerve function in patients with spinal tuberculosis before and after surgery,explore the timing of surgical intervention,and e-
valuate its influence on surgical safety. Methods: A retrospective analysis was conducted on 387 patients with spinal tubercu-
losis who received surgical treatment from March 2012 to March 2017 ,including 278 males and 109 females,aged 12 to 86
years old with an average of (49.9+19.1) years. There were 64 cases of cervical tuberculosis, 86 cases of thoracic tuberculosis,
76 cases of thoracolumbar tuberculosis and 161 cases of lumbar tuberculosis. There were 297 patients with single segmental
involvement and 90 patients with multiple segmental involvement. Among them, 62 cases presented neurological damage ,and
preoperative spinal cord neurological function depended on ASIA grade,5 cases of grade A,8 cases of grade B,39 cases of
grade C,and 10 cases of grade D. According to the duration of preoperative antituberculosis treatment, the patients were divid-
ed into group A (256 cases,receiving conventional quadruple antituberculosis treatment for 2—4 weeks before surgery) and
group B (131 cases,receiving conventional quadruple antituberculosis treatment for more than 4 weeks before surgery). The
two groups were compared in terms of gender,age , preoperative complicated pulmonary tuberculosis, lesion site, lesion scope,
surgical approach, drug resistance and other general clinical characteristics. ESR, CRP, visual analogue scale (VAS) , Oswestry
Disability Index (ODI),Frankel grade and postoperative complications were observed. Results: All 387 patients were followed
up for 12 10 36 (18.3+4.5) months. There were no significant differences in gender,age, preoperative pulmonary tuberculosis,

lesion site, lesion range , surgical approach , preoperative drug resistance and other characteristics between two groups. A total of

Fe 4 H AT TR & TR H (445 :20180533B71)

Fund program : Hangzhou Science and Technology Development Plan Project (No. 20180533B71)
A 4 E-mail : 15224065775@126.com

Corresponding author: JIN Yang-hui  E-mail : 15224065775@126.com



718« PP 2021 45 8 HES 34 4555 8 ] China J Orthop Trauma, Aug.2021, Vol.34,No.8

32 patients in two groups did not heal after surgery,with an incidence rate of 8.27%. The VAS and spinal cord dysfunction in-

dex of the two groups were significantly improved after surgery (P<0.05),but there was no significant difference between two

groups at the same time point (P>0.05) . From 1 to 14 days after operation, the neurological function began to gradually recov-

er,and the neurological function grade was increased by 1 to 3 grades. From 3 months after operation to the final follow-up,

52 cases recovered completely, 8 cases partially recovered,and 2 cases did not improve. There was no significant difference in

ESR and CRP between two groups before admission, 1 month after surgery, and final follow-up (P>0.05). Conclusion: After 2—

4 weeks of anti-tuberculosis treatment before operation , patients with spinal tuberculosis could be operated upon with ESR and

CRP in a descending or stable period. In principle, patients with spinal tuberculosis and paraplegia should be treated as soon as

possible after active preoperative management of the complication without emergency surgery.
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Tab.1 Comparison of general data between two groups of patients with spinal tuberculosis

PEF (1) AE 2% (1) i 24 (441]) 5 A5 Y [ (f51))
205 % o : :
5 i@ (x£s5,%) I H P H HT B 2B

A 256 184 72 4924193 64 192 237 19 197 59
B4 131 94 37 49.8+16.9 35 9 122 9 100 31
BULYT ¥=0.001 =-0.295 ¥=0.134 ¥=0.039 ¥=0.018
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P 0313 0.077 0.980 0.673
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Note : Group A receiving conventional quadruple antituberculosis treatment for 2—4 weeks before surgery. Group B receiving conventional quadruple anti-

tuberculosis treatment for more than 4 weeks before surgery. Same as below

AR A R A AR R /N B g BE R R 3 Y A R, R
A S HE TR] AR 1 A HHAEL A RECHEAME R BTN o PO b gt , i
R 1 g(B T 0.6 g) B LS BRAL X AR Jig
A7 A RUCE S VR, SR AT

1.3.4 RJGAF ARG ARSPUE5 08 37 X FER
J7, BB TE ST AE R 3~5 do 24 h 513 <50 ml #&
BREIRAT, AJGEMNK 2 FZES, WIEAT IR Lo Re i
#, 2 A5 MBS RAE R R IR R 75 30, S H

AN T 34N H
1.4 WMZWHYS ik
1.4.1 —BIHMEE ARG TG SEiEE

BN [ E A B B T AR B O, RS 1 AR IRYT I N
4 B R JRy ERAE IR R BB e 35 , S HE B 4 B RE R I
e R . O S A MR TR Y A 0 B R A A
ARG ARm,
1.4.2 [GRITRHOEM bR SR VAS PFo3PEAR K
JFERE . FIH ODI WA /B E M Th BE BRI 0 . R A
Frankel H #6151 15 70 F0EA (85 ABERT ARRT 1 d R
Ja 1A H R U 1 s a5 05 VK 2 A5
1.4.3 SCBiGAr 45 2~4 4 A R S
Tjge .ESR .CRP, 1 F ESR & CRP #EMr A BERT A
HI LA ARJE 1A H AU B 17 s 495 42 9 k42 ol 19 O o
1.4.4 2B ME WiE 1.3.6.9.12 401,
JE A 6 AN H BT 1k Z 4 X 28 .CT J& MRI, T fi#
Wkt B A R RS RN TOHE S AR IRET RN 8l (T R AE
1500 o
1.5 Huif*#aba

K H1 SPSS 23.0 FA%:J3 Hr Bcdlis , A7 8% L Bl 17 B 1]

F AT )5 19 ESR.CRP \VAS $4y .ODI % 2 & %kt
K T BB bR M 25 (s ) 3RO, A1 [R) E AR F P 0k 57
FEAS ¢ K56 s PRI RS & A IR M4 4 R AR BB AL
I A8 B AR A AR T 24 A5 T 500 Rk LA 5 B R
5 H (%) F2n  d1IE SR F @ K. L P<0.05
RERAGIHEE XL,
2 HFR
2.1 — N DL ER 4 R

Fr g H AR R, BFE] 12~36 (18.3+4.5)4
A AR 32 Bl E ARG ARG, KRN 8.27%.,
SR KA T ARG 0.5~9.0 > H A T3t 5 4],
JegHE 7 ), M B B 8 o], HEEHME 12 3] 5 Hrp R TR
4 B, J5 % F AR 10 4, Ji 5 A TR 16 4518 il
SRS B, TR AR TE PR AR BB B S % 2
YR IT ;9 B S2IE U B, T 25 OB L 45 % 25 Wik
J7 35 BILEEE N, TIRHE LRI . i
AR E ARG 2516 97 i A K B 7 E] 2E K >6 4
H AR R B 7 3535 B i RIA A o HL TR 151 52 4 2 Bkt
TLE 1,2,
2.2 I IRITROTAN G O

R P 2 R A 3 UL YAC R R R A A A A v R
A ,VAS TE4 A 41k (6.47+2.22) 4% B 41K (6.36+
1.78) 43 o X WG 4 #8351 R AR A I O AT b A, 42
IR (CABERS ARG 1 d) BE IR, 2R L5
T L (P>0.05) , 4 YA [a] Bof ) s, OR i 1 d VAR S
1A H ORI BV ) (B E KRR, Z R A5t
X (P<0.05) , F- ARG I7 %F £ 35 79 2% it 2 A1 W B A
FH 5 P[] — i () 6 28 8 5 1Y) 22 S e ge 12 3



<720 PE P07 2021 4E 8 H 45 34 4545 8 9] China J Orthop Trauma, Aug.2021, Vol.34,No.8

B 1 B, 2,30 %, CoCo MEMRES R FEAESS I 1a,1b, e RETMINL X 2R S RARAL CT MR IR Co-Co Ml 1A B BT 5 I8 A1 A ] B2 0 7%, 56 &

Te S TE I8, ME 55 e B DB SO 18 360 Al 5 8%
BRI S5 e i % S TR
ESiEpiety

1d. RJ5 2 JFIEAL X & Hrn A B E S R Te, 1 ARG 1A SORAL AR AL MRI 71 ) B i
1g. RJ5 18 A H AR CT 7R NI 17 8 R4 BRI Al R4 The RJ5 18 S H SR MRI 7% B b 58 42 0 i

Fig.1 A 30-year-old female patient with C,—C; vertebral tuberculosis with paravertebral abscess 1a,1b,1c. Preoperative lateral X-ray,sagittal CT and

MRI showed C,—C; vertebral bone destruction with stenosis of the intervertebral space ,formation of dead bones and cavities ,formation of paravertebral ab-

scesses and compression of the dural sac  1d. Two weeks after operation ,the X-ray showed the position of internal fixation was good 1e,1f. One month

after operation, MRI in sagittal and transverse positions showed good internal fixation position,paravertebral abscess and sinus formation

1g. At 18

months after operation , the sagittal CT showed good internal fixation position and good titanium mesh fusion 1h. Sagittal MRI showed the abscess com-

plete absorded and sinus healing at 18 months after operation

®2 MABEEEZBEFABEG VAS 55 B (x2s,5))
Tab.2 Comparison of VAS scores before and after
operation between two groups with spinal tuberculosis

(x+s ,score)

i i A A (BI%=256) BA(HIE=131) ¢fi  Pfi
NHE) 6.47+2.22 6.36+1.78 0.506  0.613
AR 1d 6.03+1.99" 5.79£1.99% 1.093 0275
RIE1TAH  2.580.77" 2.45+0.50" 1775 0.077
i) 1.1620.45 12120432 -1.122  0.262

5 AR A, 1=2.304,P=0.022;*4=3.754,P=0. 5 A §j 1 d H%¢,
P¢=25.384,P=0,"1=18.163,P=0,t=38.314 , P=0;4=24.985 , P=0

Note : Compared with admission,*1=2.304 , P=0.022 ;*4=3.754 , P=0. Com-
pared with 1 day before surgery,”t=25.384,P=0,"=18.163,P=0,"t=
38.314,P=0;“=24.985,P=0
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Fig.2 A 22-year-old male patient with tuberculosis of the T;—T); vertebral bodies 2a,2b,2¢. Preoperative CT in sagittal position and preoperative MRI

in sagittal and transverse positions showed loosening of internal fixation, non-fusion of bone graft, formation of paraviral abscess 2d. Two weeks after re-
vision, AP X-ray showed the position of internal fixation was good ~ 2e,2f. Six months after operation, CT and MRI in sagittal position showed good inter-

nal fixation position,bone graft fusion,and complete absorption of paravertebral abscess 2g,2h. At 24 months after the operation, CT in sagittal position

and MRI in coronal position showed after removal of internal fixation ,bone graft fusion, and no paravertebral abscess

x3 FMAHABEEERBETFREE ODI L& (x45,7))
Tab.3 Comparison of ODI before and after operation
between two groups with spinal tuberculosis (x+s ,score)

FRF i) A2 (11%=256) B (HI%=131) ¢{& PH
ABEIE 84.04£8.02 83.36+7.65 0.791  0.429
A 1d 82.07+6.99" 80.78+6.76" 1.726  0.085
ARIE 14H 33.48+7.74" 32.57+8.10" 1.083  0.279
KUK BE VI 11.13+5.23¢ 10.15£5.87% 1.664  0.097

W5 AR e, ™1=2.869 , P=0.04 ;%4=3.548 ,P=0.00, 5 AHi1d It
#%,"1=76.800,P=0,"=46.894 , P=0;"1=127.329 , P=0;"4=85.110, P=0
Note : Compared with admission,”t =2.869, P =0.04 ;% =3.548, P =0.00.
Compared with 1 day before surgery,"t=76.800; P=0,"1=46.894 , P=0;“'t=
127.329,P=0;"%=85.110,P=0

2.3 LR ERAELEE
AL E % ESR .CRP #4 Fi &K, 3+

WA A AR b TG BRI, A BB A 40 ESR
(50.30+26.10) mm/h,CRP >}y (62.77+20.50) mg/1; B
20 ESR 24 (52.15%25.18) mm/h,CRP 3 (64.97 +
22.08) mg/L, ARHi 1 d B 3% ESR & CRP 5 A B¢
BF A L 3 T B S 35 (P<0.05) , #2875 25 1% 1k 15 2]
W o B 4R RSO I 2 (P<0.05) , #2/R AR
FTAE 24 42 3R 470 45 4296 97 I () A 5 485 A2 5 b 42 ol 5
g, ARG 1A H M4 ESR & CRP K IE R, R
WBE VYKL H o A R 1 d 5 A BeAS A
e, RJG 1A CRRBET SRR 1 d ) B
) ESR J& CRP 22 54 Geit2¢ 7 3, 1A [ 41 1) £ 2
EABERT ARG 14N H KRBT ESR .CRP 2 5
TG E L (£ 5,6),
3 itig
3.1 RuGHTEE 67 B[]
BRSSO R B T ) — b, R &
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x4 WMABHERAHEREEREF ARG Frankel 5 5 LL &

Tab.4 Comparison of Frankel grading before and after operation between two groups with spinal tuberculosis and paraplegia

15 % ‘[71')27’5 i ] AR Wi Frankel o A )5 Frankel 73 2% (#])
(wxs,d) I A% B 4 C % D % E %
Al 39 7.0£2.6 A% 3 1 0 1 0 1
B % 5 0 0 0 1 4
C% 26 0 0 0 2 24
D % 5 0 0 0 0 5
E % 0 0 0 0 0
B4 23 8.0+2.4 A% 1 0 0 1 0
B % 3 0 0 0 2 1
C % 13 0 0 0 1 12
D % 5 0 0 0 0 5
E % 0 0 0 0 0 0
®S5 MABEEHBEEFARINEM ESR LR (x5, mm/h) SRR FTHES . BN A IHE AL FEFN G 3P0 45 % 25 W0A

Tab.5 Comparison of ESR before and after operation

between two groups with spinal tuberculosis (x+s ,mm/h)

It i) A (PI%=256) BA(BI%=131) i Pl
N 50.3026.10 52.15£25.18  -0.669 0.504
AR 1d 44.11£1571%  38.38£17.31% 3280  0.001
ARG TAH  2526+1323"  23.32+14.167 1334 0.183
R 3.63+2.45" 3.524+2.40° 0424 0.672

5 ABER e #g,"1=3.208,P=0.02;%=12.398 ,P=0.02, 5 AHj 1d kb
5 ,"=14.941,P=0;"1=16.204, P=0;""t=40.261, P=0;4=20.221, P=0
Note : Compared with admission,*t =3.208 ,P=0.02;* =12.398, P =0.02.
Compared with 1 day before surgery,"t=14.941,P=0;"=16.204 , P=0;"'t=
40.261,P=0;%=20.221,P=0

x6 MAEABTHEZEBEEFATEN CRP LLE (v+s,mg/L)
Tab.6 Comparison of CRP before and after operation

between two groups with spinal tuberculosis (x+s ,mg/L)

I [7] A (BI%=256) B (FI%=131) < P
A B 62.77+20.50 64.97+22.08 0972 0.331
A 1d 36.19+25.72"" 27.86+24.41%  3.066  0.002
ENERE: 9.19+7.53" 8.85+6.09" 0.444  0.657
AR BEDT 3.49+1.69! 3.82+2.86 -1.429 0.154

5 A BRI HE,1=5.161,P=0.00;%=12.359, P=0. 5 A i 1 d Hofz,
M=7.306, P=0;"%4=8.759 , P=0;"1=22.561, P=0;"%=11.128 , P=0
Note : Compared with admission,*t=5.161,P=0.00;=12.359 , P=0. Com-
pared with 1 day before surgery,”t =7.306,P =0;"t =8.759,P =0;""t =
22.561,P=0;"=11.128,P=0
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WEMZER . RATHLEZIRIT AL 4 J8 B AR MES 2]
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o A BRI 20,12 Bl AR, AL 2
A G E X (P=0.051>0.05) . iX W —EFEHE |
WEM T RFILE Ia)T 2~4 JH, HEBRB B AR R
J& AT T ARIGIT %Ak
3.2 ESR Fil CRP X} F AR HLEEE 453 5 X

ARRAR PG ZIRIT B RS TR
BFHLA BE BRI Bl 5 o B2, IR b 2 DLl il ESR
A1 CRP W0 A 25 42 95 kb 1 06 3l 1 00 B ™ TR
ESR Fil CRP 1) 7 i 11 A5 32 25 58 35 45 1 e 1
L AN AR ET ESR <40 mm/h J5 o] F R,
B B ESR K P AT R3S IR J5 R 5 2 kK X
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