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Efficacy analysis of reoperation for postoperative spinal tuberculosis with complicated infection/FAN
Jun, DONG Weijie, LAN Tinglong, et al//Chinese Journal of Spine and Spinal Cord, 2020, 30(10):
896-903

[Abstract] Objectives: To evaluate the efficacy and related risks of reoperation for spinal tuberculosis pa-
tients with severe infection after focal debridement. Methods: Retrospectively analyzed data of 18 patients
who underwent revision surgery after focal debridement due tospinal tuberculosis infection from January 2006
to December 2018 in Beijing chest hospital affiliated to the Capital University of Medical Sciences. There
were a total of 11 males and 7 females, aged 27-76(46.6+18.3) years. The follow up time ranged from 12 to
36 months, averaged 18.6+6.5 months. Complications, operation method, bacteria species, operation time, in-
traoperative blood loss, fusion status, Cobb angle changes preoperatively, 2 weeks after surgery and at the last
follow—up were measured. Visual analogue scale(VAS), C-reactive protein, and erythrocyte deposition rate were
also collected. Paraplegia status preoperatively and at the last follow—up were assessed using the American
Spinal Injury Association(ASIA) injury scale. The surgical outcome and associated risks were then analyzed.
Results: Among the 18 patients, 4 were infected with Staphylococcus aureus, 3 Escherichia coli, 2 Klebsiella
pneumoniae, 2 Staphylococcus superficial, 2 Staphylococcus hemolyticus, 1 anaerobe, 1 Pseudomonas aerugi-

nosa, 1 Enterobacter cloacae, and 2 Acinetobacter baumannii. 14 cases underwent posteriorsurgery and 4 un-
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derwent combined anterior and posterior surgery. Operation time ranged from 97 to 280 minutes and bleeding

volume ranged from 100 to 1200ml. The patients were followed up for 12 to 36 months, with an average of
22 months. At 3 to 5 months after the operation, the fusion rate of bone graft was 100%. There were no ob-
vious complications after reoperation in all patients. The average preoperative ESR was 45.6+25.8mm/h, CRP
was 38.3£42.0mg/L, VAS score was 6.3x1.5, and Cobb angle was 15.3°+6.7°. At 2 weeks postoperatively, the
mean values of those parameters were 30.3x11.0mm/h, 24.1+8.9mg/L, 2.4+1.2, and 12.6°+5.8°, respectively. At
the final follow-up they were 14.2+9.6mm/h, 11.6+13.2mg/L, 1.8+1.1, and 12.8°+4.7°, respectively(P<0.05).
One ASIA grade B patient recovered to grade D after surgery, one ASIA grade C patient and four ASIA
grade D patients reached grade E at the final follow—up. There was one case of ASIA D remained the status

after the surgery. Conclusions: In patients with severe infection after spinal tuberculosis, reoperation canresult

in good therapeutic outcome.

[Key words] Spinal tuberculosis; Severe infection; Reoperation; Curative effect
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Table 1 General conditions before reoperation in 18 patients

1 e A A3y JEFAR Ty X RIFERPER  ARFEEORE  REGMTT  CRE
J};ﬂé\ G@ /(J;J Fracture C H ?E; Primary surgical —~ BLEFE] () Pathogenic (mm/h) & (mg/L) ?;{;S)
80 ender level omplhication method Infection time bacterium ESR CRP
» e 8 (R ) -
21 Mal T12~L3 Pulmonary Posterior(titanium 0.5 A bi 54 7.12 6
ale infection mesh) naerobion
S S AT
5 LK mas o R 5 B 1 Surface 36 823 6
Female Diabetes mellitus Posterior
staphylococcus
B LLBE R J5 i (BRI G B 6 A R
26 Mal L5.S1 Lupus Posterior(titanium 6 Staphylococcus 44 26.68 8
ae erythematosus mesh) aureus
A e T B (B ) [
27 M%I L1~L5 Pulmonary Posterior(titanium 4 b § A3 ﬁ W 80 124.14 6
ale infection mesh) aumanti
S TR Jr Kl ¥ A vl
30 Female T10 Diabetes mellitus Posterior 05 Escherichia coli 49 96.15 4
5 Je B (BRI 1 2 A1 B
35 M%l T9 . T10 Dic b*fﬁﬁ{ﬁll'l _ Posterior(titanium 4 Pseudomonas 67 2.04 8
ale rabetes metiitus mesh) aeruginosa
o3t 2 X i P 460 VG b 4
3w X s R I 60 WEMERE 50 7.56 8
Female Diabetes mellitus Posterior
MRSA
40 Mal L1.1L2 Diabetes mellitus Posterior(titanium 24 Staphylococcus 15 2.36 7
ale tabetes metiitus mesh) haemolyticus
Jili &8 e 1 Ak Je B (BRI PR
41 Femal L2 L3  Pulmonary infection, Posterior(titanium 2 Ec,j:hﬂithfﬁ w I 52 5.98 3
emale liver cirrhosis mesh) schericiia co
gk Ji T i ¢ 5 B A T
42 M%le T2~T4 Diab *ﬁﬁ{gll' tas Posterior+ 12 Klebsiella 37 6.12 8
) tabetes metliius Anterior pneumoniae
4 ZLBEARAE Jri i (BRI 138
49 Female T4~T10 Lupus Posterior(titanium 1 Enterobacter 67 110.56 5
erythematosus mesh) cloacae
5 PRI i 0 ek = 42 B () A BRI
53 Mal 14 L5 Diabetes mellitus, P E'l . 5 Staphylococcus 9 3.02 7
ale pulmonary infection ostenior aureus
. 3 L R
59 % L4 L5 i il E ﬁ % 1.5 Staphylococcus 23 6.98 4
Male Hypertension Posterior he Ivtic
aemolyticus
s B (B ) -
o4 X To~1o . BRI poerioriitanium 1 KBRBE =y 12.58 7
Female Diabetes mellitus mesh) Escherichia coli
g3 3 10 ] % BR TR
68 oL BRI = B 025 Surface 19 56.42 7
Male Diabetes mellitus Posterior ) .
staphylococcus
5 IR B 5% % G B 6 4 R
72 Mal L1~L4 Diabetes mellitus, P ﬁ . 36 Staphylococcus 110 69.36 6
ale nephritis ostenor aureus
% I B (CBR ) o o g e
e s 1= g
73 % T11.T12 H k . Posterior(titanium 0.5 L5 A5 ﬂ = 59 74.12 7
Male Nephritis mesh) Baumanii
a3 J5 % (BRI ) it ¢ 5 B A T
76 Femal L2.1L3 Di b*}iﬁﬁ{iﬁ\]” i Posterior(titanium 2 Klebsiella 36 69.45 6
emale iabetes mellitus mesh) preumoniae




o [ A A 2 7S 2020 AR5 30 55 10 W)

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.10 899

PER T RO T AREBAL A 2 i BB, Horp 8 )
X A A AN )RR S A A

it A7 5 3 B B CE AT A 1198 8 0 B0 40 B 24 4G
AT A P A P T T )RR A e X e
TWAEATAN TR 24 15 9% . AN BRI 2 R 3R 25 L L i 42 R
I R 2836 B ) 5B AE IRYT 45 R Il U5 AR
R R R T H A R IS T2 R )
Ry FRRE AR N, BRI L DL BB e
xR SR EBAT U BB BB RS I SR S R A
F1A0 A H R4 I BT L C R B A AT
Fh, WS E Y0, 751,

2 {5 B R JILG ok RT3 461 e 55 6k 2 200 348 JRE 3
WFARBATEEDIT, PRI 0 KR
W26, & amaekeE 2 fl, MR HEAE 1
B, 18 il H IR FARG R MK AR #H 8
i, B 2 10 i,

18 B i H 6 I —Fh sl Z R LA g |, &
BRI 110, &9 % 2 6, REE TR BERIE 2
i, A AL 2 3], i 35 7 Rk e 4
1.3 ARAETHER

BE BT A ENARKE . EPEAR IR 2 i 4
ol 22 55 24 LA B AL 3 B BRI IR 9T
2 OREPUEYGI Y B 3 N T A S RET
SIS Wy, X T2 T A e A R e AT
IS A e F T N E R T R R N I P S
1 5] ASIA 53 %% B B PUE GG YT 3 e F
A, HoAth 8 F S PURGGIATT 4 JA UL L e
AN BB (208 H <10g/L, 1 3 1 <30g/L)
YT KOS 55 T HRAYT SR AR R A R SRl &
ICEE 9 HMLAE
14 FAITK

FER T PR TR T A, Al R
AT BB F A

BAlifE B TR AR U EMOZ , AR ) )
T*, 5 I 8 kb LA DY [ SR, 7800V R
KE PN A ZEAL 40, 0 BN B PN ] G MR ET T BRIRET
FL AR e P B 1R ZE L0 EL 3 B T A R Ak TR 2 4
SR e b, G 0 A A i ok T A A4 ] R 11 R AT 21
ST Bk bR AR B PR 2R 2L ) R R A
e HMETT I 728 FRAL, I B e Jib | 1R 28 4 2 KB
WICIR S 2B B IER B, WRNREEA
B 0T A R R 2R U AR 0 7R o3 v B R R
FO TR ZE AL LSRR AT AL 40, LSR5 A ) ek 7 Bl A

[E] fl A 25 A TCAS Bl an = [ AR ER Gl BUAS By,
DUVEBCHS D 8 A, 30 00 TR B ko T R D LI o e
R ZEAL 40 W 5 vk ki, VR B 0.5% 1 iR 3=
WK AL Smin J5 A4 FEEL K shesm kL, SRS,
FHUCE B R 55 N T B UKL o W) o S R 21 233
FeME R BRAR T 00 R 2R kR A A
T 75 i o7 R 38 R I DAY R ERET A D A [E
FEMZET b 2h D) B A TR A P S AT, S R
SRSk R AR R S AR, g, R
HIa .,

F o BRI A TR . AR 2 BB B e A iy e
FHAEATAFAE Kt e I 5 IR 25 2 41, 75 BENIR TS BR
FARIFET A5 0 alf5 M F AR, SR JE AR
FARNRALAT R BN ST 5T I J 3 AHESS T BR
HE 55 R 4 JE 348 A 1Y) A 2R AL 2 ROSRAE 20 Y, 3 Bk i
HG WEEEHE 5 785U R DR S RE SR 1 i A8 A
A QVHESS N AT TR 30 5 78 43 DU T B 6 s LR
K vk, BB R B SRR 5 U
Sl BIRES
1.5 ARJ5abHE

JIT A T AU 53 95 b 21 2 359 326 4G L R DL 44
PR R . FRATTAA [ I 326 25 4% 1 B 7 DA HERR 45 4% 47
REAT BB ARG WD) AR AR O AR U 11 1
B AR A W R RIS AR
LT BRIt . 51 KR8 1E N 24h
Sl /T Sml, H A1 W6 kG 5 iR B, AR5
Yk LK IR 2R 2 AT PUR IR YT 8~12 Ji . R
FNARARE 8~12 &3 10 A, il Sz g 48 F
i HB R, S BRI B (AN DT 3 AN H B TS
2K 1.23.69.12. 1518 MHBTETT2
A2 I H R E D RE T X £k & CT =X MRI,
VAL BB 10 ASIA 43 %, WLEAE B fl & 15 0 & )
FLAr A O, LA S kA TG R e i K 52 %
RJG 2 J e KK BEVT B VAS PF B s 5 ol AR 5
HE @A T Cobb fARfLIENL . T2 HE &
JE AR SR BT 2 4F . APFIEE AR S
Je AR B 7 1 R 28
1.6 Fit2zabrg

K FH SPSS 19.0(SPSS A Al , 35 ) 4e i1 24 4k
#4748 50 B, Cobb ffi (ERS ,CRP \VAS Y4t 1t
Vo B R Y B b 22 R0R , TR L
BOR FHIECXT ¢ K56, K6 56 /K #E 2=0.05



900 e [ A A 2 7 2020 4E 5 30 55 10 1)

Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.10

2 #R

1845 s 2 v 14 R B T B4l B R 4 B
RHCT HE BEIEA T AR TS, BIREC JE P
SEIFARFEANEE 1H], BN EE 14 61, 17
B I DY [ E 3 ) B R 6 ], TR BRI 97~
280min, H MK 100~1200ml, FFA #9101
WA A I AL R R DA B TR R A

P43 (Cobb R TEABIE W3 2, BV 12~36 1
AP 18.6£6.5 ™ H ,RJG 3~5 S HiE & Rl &
£ 100%, FAHGEEEMLIRRZIIE 3, 1
] ASIA B ZUBFHEARFIE 2 D 9 1 1] ASIA C
KB H 4 ) ASIA D %R H K KB V5 I ASIA
STYGREIE g, A 151 ASIA D B E ARG R
D 9 AR BN S W AR A AR A AR [

AR BU R I AAE . LR ] ULIAT 1.2,

AT AJE 2 J8 AR BE YT A9 15T CRP,VAS 3 itig

Bl 1 2,38 %, 1 BUBE RO S 30 4F, (T & 28 4 4 23 B AR 8~12mmol/L,
T7.T8 Zt% a H—VWHIESER T ARG 9 N R A X L m] WIRET J] 52
675 /e SRR BB ET AR Sl HERY Cobb £ 43° b BiHE MRI 7T 0L )5 B BR A c.d
C'T A5 W T 7T DL MR o Bl L s R A B I 2 2L 0 e TR DR N T JE AR 4,
Cobb M IE= 16°, B WAZ/N £ RJF 2 J5 09 M dts MRI 7T 0088 ) K % 44 TE W .
I B A ZF Y g ARG 18 A TR A i MR 75 JC B It e fier K P 24 4 41

Figure 1 A female patient, 38 years old, with a history of type 1 diabetes for
30 years, treating with insulin to maintain fasting blood glucose of 8—12mmol/L,
T8 a Infected 9 months after the first

was diagnosed of tuberculosis of T7,

spinal tuberculosis operation, and the postoperative image showed empty around

@

MRI of thoracic vertebra showed abscess in posterior spinous process ¢, d Abscess and granulation tissue around and at

the screw, indicating screw loosening. The Cobb angle of the spine was 43° b

the upper end of the screw can be seen in CT cross—section e The internal fixation system was reconstructed again to
correct the Cobb angle and returned to 16°, which was significantly smaller f Two weeks after the operation, MRI of
thoracic vertebra showed no obvious abscess or granulation tissue in screw and posterior approach g MRI of thoracic

vertebra was reexamined 18 months after operation, but no obvious abscess or granulation tissue was found



o A HE A 2% R 2020 AR5 30 B85 10 81 Chinese Journal of Spine and Spinal Cord, 2020, Vol. 30, No.10 901

B2 EE, 0278,
LI~LS 858 AR, H IR
R AR A 45
it A e e B R, —
WO, ARG G
SR E a FF
HEBARR 1211,
AR X £k R n] LR i
BRI S AL, HH
i) Cobb ffi 24 29° b
CTHEWT I , J& ] L
B AU i WRET Ko kSR ORI ¢ TR I E B A IR B TR E BB G AR S B BLE , Cobb AR E S 9° d ARG
WIJE R A M 2k R A B BT e RJE 12 S A B ML X & A8 F e ,Cobb fATE &K f.g AJ5 124 CT, A
[l AR, A Rl e

Figure 2 A male patient, 27 years old, was infected with acinetobacter baumannii after the operation of L1-L5 tuber-
culosis and pulmonary tuberculosis before the first operation. The pulmonary infection was severe and the general condi-
tion was poor a 12 months after the operation of the original spinal tuberculosis, the movement of the titanium cage at
the lower end was visible, and the Cobb angle of the spine was 29° b CT cross section, soft tissue swelling, screws and
lesions with a large number of abscesses can be seen in the posterior approach ¢ The upper stable titanium cage was
retained and the next loose titanium cage was removed. The Cobb angle was restored to 9° d Two weeks after the oper-
ation, the abscess disappeared and the lesion recovered well e Reexamination of spinal lateral X-ray 12 months after
surgery showed stable lesion and no loss of Cobb angle f, g CT at 12 months after operation showed, stable internal fix-

ation, and no abscess around

*2 ARE(/FMT.CRP.Cobb K VSA LS  (x+s) 3 BEFANEHED&EME ASIA S HER
Table 2 Pre—and post—operative scores of ESR ,CRP Table 3 ASIA grade of neurological function recovery
Cobb angle and VAS Pre—and Post—operation
Cobbffi (°)  IiLifL(mm/h) CIZREH A VAS W43 A Hij ASIA AU ASIA 539 (n)
Cobb angle ESR (mg/L) CRP  VAS score 439 (n) 161 % ASIA grade at final follow—up
A Preoperation  cases
Pre—OP 15.3+6.7  45.6+25.8 38.3x42.0  6.3x15 ASTA grade A B C D E
A2 12658 3035110 241589 24x12 A o 0 0 0 0
ost—OP
B 1 0 0 0 1
Final follow  12.8+47  142:9.6 11.6£132  1.8z1.1 c 1 0 0 0 0 1
up D 5 0 0 0 1 4
D5 AT 4 P<0.05;Q5 R )5 2 i 4 P<0.05 E 11 0 0 0 0 11

Note: DCompared with pre—OP, P<0.05; @ Compared with post—
OP, P<0.05
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