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[Abstract] Objectives: To assess the early postoperative complications of thoracic—lumbar—sacral spinal tu-
berculosis by using the Clavien—Dindo(C-D) classification system, and to identify the risk factors related with
them. Methods: All 187 cases of thoracic—lumbar—sacral spinal tuberculosis who were treated by one—stage
debridement, interbody fusion and instrumentation between January 2000 and December 2015 were retrospec-
tively analyzed. There were 112 males and 75 females, with an average age of 45.7+16.0 years(range, 18-85
years). 74 cases were suffered from neurological dysfunction and 29 cases were complicated with comorbidi-
ties. There were 40 cases(21.4%) with thoracic tuberculosis, 51 cases(27.3%) with thoracolumbar tuberculosis,
74 cases(39.6%) with lumbar tuberculosis, and 22 cases(11.8%) with lumbosacral tuberculosis. 55 cases were
treated by anterior approach, 98 cases were treated by posterior approach, and anterior approach combined
posterior approach surgery was performed in 34 cases. Postoperative complications during hospitalization period

(=30d) were collected and evaluated by C-D classification. Univariate logistic regression analysis was used to
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evaluate possible relationships between early postoperative complications and the factors including: age, sex,
history of smoking, preoperative ASIA grade, preoperative comorbidities, duration of preoperative anti-TB treat-
ment, location of spinal lesion, extent of disease, preoperative hemoglobin, preoperative albumin, preoperative
erythrocyte sedimentation rate, surgical approach, operation time, and intraoperative blood loss. Variables with
P<0.2 in the univariate analysis were considered in a multivariate logistic analysis that identified significant
independent risk factors. Results: The overall complication rate was 37.4%(70/187). According to the C-D
classification, the incidence of complications of grade 1, grade II, grade I, grade IV and grade V was

24.1%, 8.0%, 2.7%, 2.1% and 0.5%,

preoperative comorbidities, extent of disease, preoperative hemoglobin and preoperative albumin were associated

respectively.  Univariate logistic regression analysis showed that

with overall complications. Age, preoperative comorbidities, duration of preoperative anti—-TB treatment,

preoperative albumin and operation time were associated with grade II or above complications. Multivariate
logistic regression analysis identified low level of preoperative albumin(P=0.034) was an independent risk factor
for overall complications. Preoperative comorbidities(P=0.024) and prolonged operation time(P=0.015) as the
independent risk factors for grade I or above complications. Conclusions: C-D system is simple and can
suggest the severity of complications. It is an effective method for assessing postoperative complications. Low
level of preoperative albumin is a risk factor for overall complications after surgery. Preoperative comorbidities
and prolonged operation time are risk factors for grade I or above of postoperative complications.

[Key words] Thoracic—lumbar—sacral spinal tuberculosis; Postoperative complication; Risk factors; Clavien—
Dindo classification
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Table 1 Postoperative complications of 187cases

evaluated by C-D classification

It K AE BIEL (n) IR AE %L (n)
Complication Number Complication Number
[%(%) 45 R 1
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IR K AR R B
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limbs
5 Wil I
A % (%)
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reaction Grade Il
i fs AR <M VOD@aArR
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25 RO . R |
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i AN
NOBAAR V% (%)
Incision poor 3 Grade IV 4(2.1%)
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Table 2 Results of univariate logistic regression

analyses for early postoperative complications

(categorical variables)

SR L

i BEOFEE®%)
Variable Overall complications

P51 Gender 0.740
5 Male 38.4(43/112)
% Female 36.0(27/75)

(%)

Age(years) 0208
18~60 35.1(52/148)
>60 46.2(18/39)

A A ASIA 538

Preoperative ASIA grade 0573
D.E 36.9(65/176)
AB.C 45.5(5/11)

AT I

Preoperative comorbidities 0.087
J& No 34.8(55/158)
A Yes 51.7(15/29)

3 A8 FR AL

Spinal lesion location 0.439
ki3
Thoracic vertebra 35.0(14/40)
Ji 12
Thoracolumbar 294(15551)
JIZE A
Lumbar vertebra 41.9(31774)
R B A
Lumbosacral 45.5(10722)

Duration of preoperative anti-TB treatment (days) :
<14 42.2(35/83)
>14 33.7(35/104)

FARA 0318

Surgical approach :
HiT B
Anterior approach 29.1(16/55)
Jri B
Posterior approach 40.8(40/98)
[(INER SN
Anterior+posterior approach 41.2(14734)

i 4

Extent of disease 0.095
BB
1 intervertebral space 34.0(48/141)
2B
More than 1 intervertebral Space 47.8(22/46)

AR

History of smoking 0.372
JE No 36.1(57/158)
H Yes 44.8(13/29)

i

J

(A%

LAESA N AT A HE R H L 82 TR 15 R E |
FEIRE TR RS A S Z
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Table 3 Results of univariate logistic regression anal-
yses for early postoperative complications

(categorical variables)

I 550 1 2% 5
5t I HRE (%) ,
Variable Grade II or above
complications
£ Gender 0.991
% Male 13.4(15/112)
4 Female 13.3(10/75)
AR (%)
Age (years) 0.146
18~60 11.5(17/148)
>60 20.5(8/39)
AHI ASTA 432
Preoperative ASIA grade 0.631
D.E 13.1(23/176)
AB.C 18.2(2/11)
AR I AE
Preoperative comorbidities 0.004
J& No 10.1(16/158)
H Yes 31.0(9/29)
PR TR
Spinal lesion location 0572
i 1
Thoracic vertebra 20.0(8/40)
i B
Thoracolumbar 11.8(6/51)
Lumbar vertebra 10.8(8/74)
122 FGAfE
Lumbosacral 13.6(3/22)
RGP AL I ] ()
Duration of preoperative anti-TB 0.096
treatment(days)
<14 18.1(15/83)
>14 9.6(10/104)
FARARE 0.920
Surgical approach )
B B
Anterior approach 12.7(7155)
J
Posterior approach 14.3(14/98)
GINEISEPN
Anterior+posterior approach 11.8(4/34)
93 72 4 [
Extent of disease 0.567
YT B
1 intervertebral space 14.2(20/141)
2B
More than 1 intervertebral Space 10.5(5/46)
R A sl
History of smoking 0.214
7t No 12.0(19/158)
H Yes 20.7(6/29)
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Table 4 Results of univariate logistic regression analyses for early postoperative complications (continuous variables)

BRI K E 1T 9l LA - 900 9 % i
5 Overall complications Grade II or above complications
Variable H X H X
Yes No P Yes No P

P’K il HGBX(g/L.) 122417 126+16 0.131 12217 125£17 0.572

reoperative HGB

RHT ALB2(g/L)
Preoperative ALB 37.2(352-39.0)  38.2(35.8-41.3) 0.006 36.0(34.5-39.6)  37.8(35.5-40.4) 0.017
AW ESR?(mm/h)

Precpenative. SR 49.0(30.0-71.0)  43.0(24.5-69.5) 0.758 50.0(34.0-71.0)  43.5(25.0-70.0) 0.444
TO* 17 % (min) 240(195-292) 231(179-286) 0314 279(231-311) 231(180-283) 0.031

perative time

Rt 52 (D) 500(300-800) 500(200-800) 0.469 400(250-600) 500(288-800) 0.380

Blood loss

OB bRk 22 Qi KL (P B ) s HGB=1L 214 11, ALB=F1 % 1, ESR= il 41 fil i b 5%
Note: (DMean#standard deviation, @Median (interquartile range); HGB=hemoglobin, ALB=albumin, ESR=erythrocyte sedimentation rate

x5 RERBILENEEZE Logistic @A HER

Table 5 Results of multivariate logistic regression analyses for early postoperative complications

e E‘\ﬁi)‘f‘ﬁ'ﬂﬁ ) I 2 s A kZ&EUT‘E.{E )
v ;Y;i ile Overall complications Grade I or above complications
OR(95%CI) P OR(95%CI) P
M (4 )/Age(years) 0.773
18~60 1
>60 0.843(0.264~2.688)
AT I i /Preoperative comorbidities 0.267 0.024
J&/No 1
H/Yes 1.633(0.687~3.883) 3.858(1.193~12.477)
TIPS ] () ) 0.059
Duration of preoperative anti-TB treatment(days)
<14 1
>14 0.400(0.155~1.036)
528 5 [l /Extent of disease 0.112
HLIAI /1 intervertebral space /
Z [ Bi/More than 1 intervertebral space 1.755(0.877~3.513) /
A1l HGB/Preoperative HGB 1.001(0.980~1.023) 0.906 /
ATii ALB/Preoperative ALB 0.909(0.831~0.993) 0.034 0.936(0.833~1.050) 0.260
FARBFE]/Operative time 1.008(1.002~1.014) 0.015

H . HGB=Il 2L & 1, ALB=[1#& 1 ; OR=HL{H L, CI=E {55 X ]

Note: HGB=hemoglobin, ALB=albumin; OR=0dds ratio, Cl=confidence interval
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