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ABSTRACT

Introduction: A trade-off between successful
surgery and minimizing the operation delay for
patients with spinal tuberculosis (TB) is a major
consideration to determine the duration of
preoperational anti-TB treatment (AAT). In this
study, 2 and 4 weeks preoperative AAT dura-
tions were compared for their influence on the
operation outcomes.

Method: A multicenter, prospective, random-
ized trial was conducted in four hospitals in
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China. New patients with spinal TB were
recruited and randomly allocated to two groups
(2 or 4weeks’ preoperative treatment) and
administered the standardized first-line anti-TB
drugs. The symptom changing and indicators
reflecting recovery and side effects of the treat-
ment were monitored. Patient was followed up
for another 18 months after completion of
treatment.

Results: In total, 150 eligible patients were
enrolled between June 2014 and December
2016, and 13 patients were excluded after the
enrollment. The remaining 137 participants
were randomly allocated to the 2-week group
(n = 68) or the 4-week group (n = 69). These two
groups acquired similar surgical outcomes,
considering wound healing rate within
3 months after the operation (94.20%, 65/69 vs
89.71%, 61/68; P = 0.333) and bony fusion rate
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within 6 months (98.46%, 64/65 vs 95.45%,
63/66; P = 0.317). However, the culture positive
rate of pus collected during operation in the
4-week group (41.94%) was significantly lower
than that of the 2-week group (60.94%,
P =0.033). No reoccurrence of disease was
observed in either group during the 18-month
follow-up period.

Conclusion: Patients with spinal TB adminis-
tered 2 or 4weeks of preoperative anti-TB
treatment acquired similar surgical outcomes.
However, patients who underwent the opera-
tion sooner suffered 2 weeks less agony from the
disease.

Keywords: Preoperative; Spinal tuberculosis;
Therapy

Patients with spinal TB administered 2 or
4 weeks of preoperative anti-TB treatment
acquired similar surgical outcomes.

The culture positive rate of pus collected
during operation in the 4-week group
(41.94%) was significantly lower than the
2-week group (60.94%, P = 0.033).

Only the location of the spinal lesion was
significantly associated with non-healing
wound or non-fusion bone.

Patients who underwent the operation
sooner suffered 2 weeks less agony from
the disease.

DIGITAL FEATURES

This article is published with digital features,
including a summary slide, to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.14605656.

INTRODUCTION

Tuberculosis (TB) is one of the most important
infectious diseases and one of the most com-
mon causes of mortality in the world [1, 2].
Spinal tuberculosis, a type of extrapulmonary
TB, constitutes approximately 50% of osteoar-
ticular TB [3] and frequently causes neurologic
deficit, kyphotic deformity, or even paraplegia.
Although anti-TB chemotherapy is highly
effective, surgery also play important roles in
treating spinal TB and provides rapid relief,
facilitating quicker eradication of the infection
and preventing or treating neurologic deficit or
spinal deformity [4]. Generally, preoperative
anti-TB treatment (ATT) is administered to
relieve symptoms in a timely manner. Case
reports and small clinical series suggested that
preoperative ATT might reduce the systemic
and local bacterial toxins, alleviate symptoms,
decrease leakage, and restrain abscesses [5-7].
On the hand, patients suffer enormously before
the operation because of severe pain, limitation
of movement, or even paraplegia, and usually
require intensive care from others. Shortening
the preoperative ATT is essential for patients not
only because it could reduce suffering time but
also because it could decrease the total medical
care cost. However, currently there is no con-
sensus on the appropriate duration of preoper-
ative ATT for spinal TB treatment. Furthermore,
no well-designed, prospective clinical trial has
been performed for addressing this question.
According to some retrospective studies on
spinal TB surgical treatment, preoperative ATT
duration times were applied arbitrarily, i.e.,
from 1day to 3 months, and sometimes even
longer [8-10]. The influence of preoperative
ATT duration on the prognosis of bone TB is
highly conflicting. Multiple studies found that
preoperative ATT duration time did not cause
differences in postoperative recurrence or non-
healing of spinal TB [8, 9], whereas Yang and
Liu reported that inadequate preoperative ATT
was an important risk factor of recurrence or
non-healed spinal TB [10].

To elucidate the influence of the duration of
preoperative chemotherapy on the outcome of
surgical treatment for spinal TB, we carried out a
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randomized, multicenter, prospective study in
China to compare patients with different pre-
operative ATT duration time: 2weeks and
4 weeks.

METHODS

Ethical Approval

The ethics approvals for this study were
obtained from the Medical Research Ethics
Committee, Beijing Chest Hospital, Capital
Medical University (BJXK-20150901) and ethics
approvals were also obtained for all study sites
(Table 1 in the supplementary material). The
study was conducted according to the Helsinki
Declaration of 1964, as revised in 2013, con-
cerning human and animal rights. Written
informed consent was acquired from each
participant.

Study Design and Participants

This multicenter, prospective, randomized trial
was conducted in four hospitals in China (Bei-
jing Chest Hospital, the 8th Medical Center of
Chinese PLA General Hospital, Beijing Geriatric
Hospital, and PLA Army General Hospital)
between June 2014 and December 2016.

The enrolled patients with spinal TB were
diagnosed according to the composite reference
standard (CRS), which was composed of clinical
findings, laboratory outcomes, histopathology
reports, radiological imaging, and at least
18 months of follow-up after the date of
enrollment. The inclusion criteria for this study
were as follows: (1) new spinal TB case, defined
as patient with spinal TB and had never been
treated with anti-TB drug, (2) 15 years or older,
(3) with definite surgical indications, (4) patient
understood the nature of the study and gave
informed consent. Exclusion criteria included
(1) patient having concurrent active pulmonary
TB and/or extrapulmonary TB other than spinal
TB, (2) other concomitant illness that may
interfere with surgery, (3) surgical contraindi-
cation, (4) psychiatric patient, (5) patient diag-
nosed with rifampicin and/or isoniazid

resistance at any time by any method during
the treatment episode.

Surgical indications included spinal insta-
bility, neurologic dysfunction, progression of
kyphotic deformity, increased size of abscess
and appearance of necrotic bone, progression of
bone destruction, and neurologic deficit.

Patients were randomly (1:1) assigned to
either a 2-week or a 4-week preoperative ATT
group. Randomization was conducted by using
a computer-generated random-number table,
and a professional statistician generated the
random allocation sequence. All participants
and clinicians involved in this study were
unblinded to the treatment allocation, while
the radiologists were blinded. Patients received
the standard chemotherapy including isoniazid
(300 mg/day), rifampicin (450 mg/day), etham-
butol (750 mg/day), and  pyrazinamide
(1.5 g/day) for 2 or 4 weeks before the opera-
tion. The trial was monitored by an indepen-
dent data and safety monitoring committee. All
patient information was routinely collected and
recorded by the attending physicians.

Treatment and Surgical Methods

Simple debridement or debridement plus graft
fusion was conducted depending on the
patient’s status. Posterior debridement was used
for elderly patients or for cases with paraparesis.
For others, anterior or anteroposterior debride-
ment was performed on the basis of the location
of the lesion. Laminectomy was also performed
once there was oppression from the spinal
cord’s posterior column. Standard anti-TB
treatment (6HREZ/12HRE) was administered
postoperatively for another 18 months.

Assessment of Progress

Patient Follow-Up

Patients remained hospitalized from enrollment
to the completion of postoperative care. Then
patients were assessed longitudinally at
1-month intervals up to 3 months, and
3-month intervals up to 18 months, postopera-
tively. On each assessment, the following
indexes were recorded: (1) blood indicators,
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such as erythrocyte sedimentation rate (ESR),
and hepatorenal function; (2) wounds healing
and sinus formation; (3) bone fusion; (4) inter-
nal fixation loosening or displacement and
fracture; (S) visual analogue scale (VAS) score;
and (6) postoperative complications. The pri-
mary endpoint was the surgical outcome
including wound healing within 3 months and
bone fusion within 6months. Another
18 month’s follow-up was conducted after
completion of anti-TB therapy by telephone
enquiry every 6 months.

Debridement Specimen Examination

A pus specimen collected during the operation
from each patient was subjected to smear
microscopy, culture, and Xpert MTB/RIF (Xpert)
assay (Cepheid, Sunnyvale USA), while a tissue
specimen was subjected to histopathology
examination, simultaneously. Drug susceptibil-
ity testing (DST) was conducted for all the
recovered isolates.

Statistical Analysis

SPSS version 19.0 (IBM, Armonk, NY, USA) was
used to compare baseline clinical characteristics
and the demographic data via Mann-Whitney
U test for continuous variables and chi-squared
test for categorical variables. In addition, uni-
variate analysis and multivariate analysis were
conducted to assess the potential risk factors
associated with a poor «clinical outcome,
respectively. The difference was declared as
significant if the P value was less than 0.05.

RESULTS

Patient Characteristics

A total of 165 patients were screened and 150
underwent randomization in this study. The
diagnosis of 130 patients was confirmed by
either smear microscopy, culture, or Xpert with
pus/tissue examinations, whereas for the
remaining 20 patients, the diagnosis was refer-
red to the pathology examination outcomes
with tissues. During the study period, 13

patients discontinued trials, so that the final
sample size for analysis was 137 (Fig. 1), which
included 68 and 69 patients in 2- or 4-week
groups, respectively. All of the patients were
HIV-uninfected. The demographic and clinical
characteristics of the patients were similar in
the two study groups (Table 1).

Preoperative Chemotherapy Efficacy

Wound Healing

Overall 94.20% (65/69) of the patients healed
well within 3 months after the operations in the
4-week preoperative ATT group, a rate which
was slightly higher than that in the 2-week
preoperative ATT group (89.71%, 61/68; P = 0.
333). However, there was no significant differ-
ence. Seven (10.2%, 7/68) patients had postop-
erative non-healing in the 2-week group,
including three with thoracolumbar TB, two
with thoracic TB, and two with lumbosacral TB.
Four (5.80%, 4/69) patients had postoperative
non-healing in the 4-week preoperative ATT
group, including two with thoracolumbar TB
and two with lumbosacral TB.

Bone Fusion

Debridement was performed for six cases;
debridement and bone graft fusion internal
fixation were performed for 131 cases in this
study. Bony fusion rate within 6 months after
operation in the 4-week group (98.46%, 64/65)
was slightly higher than that in the 2-week
group (95.45%, 63/66; P =0.317), although
there was no significant difference between
these two groups (Table 2). The fusion time was
similar in the two groups (3.23 4+ 0.77 months
vs 3.28 £ 0.81 months, P =0.723) (Table 2,
Fig. 2). Two patients had bone non-fusion out-
come in the 2-week group, one with lumbar TB
and the other with lumbosacral TB. In contrast,
only one lumbosacral TB patient in the 4-week
group had bone non-fusion outcome.

ESR Normalization

ESR normalization was relatively quicker in the
4-week group than in the 2-week group, but the
difference was not significant (Table 3, Fig. 3).
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165 patients were assessed for eligibility

15 were excluded
7 declined to participate
6 other diagnosis
2 not meeting inclusion criteria

150 spinal tuberculosis underwent randomization

!

75 were assigned to 2-week
preoperative ATT group

!

7 discontinued trial
4 withdrew consent
3 lost to follow-up

Fig. 1 Recruitment of the participants

VAS Score Improvement

There was significant pain relief after the sur-
gery. The average VAS decreased from
4.79 + 1.62 preoperatively to 2.23 £ 1.31 one
month post-operation (P < 0.001) and then to
0.64 £ 0.81 at the final follow-up (P < 0.001) in
the 2-week group, while the average VAS
decreased from 4.35 + 2.36 preoperatively to
2.35+£148 one month post-operation
(P < 0.001) and then to 0.72 + 0.78 at the final
follow-up (P < 0.001) in the 4-week group. The
difference in VAS was not significant between
the two groups either pre-operation or post-
operation (Fig. 4).

Examination Outcomes of the Specimen
Collected During Operation

The positive rate by Xpert with pus in the
4-week preoperative ATT group (86.21%) was

|

75 were assigned to 4-week
preoperative ATT group

!

6 discontinued trial
3 withdrew consent
3 lost to follow-up

higher than that in the 2-week group (80.00%,
P = 0.388) with no significant difference. How-
ever, the positive rate of culture with pus in the
4-week group (41.94%) was significantly lower
than that in the 2-week group (60.94%)
(P =0.033) (Table 4). In total, 88.32% (121/137)
of the enrolled patients had bacteriological
evidence of TB, which indicates that at least one
positive outcome was acquired by smear, cul-
ture, or Xpert assay. All the other patients had
supportive TB diagnosis according to tissue
pathology examinations.

Factors Linked to Wound Non-healing or Bone
Non-fusion

A total of 13 patients (9.49%, 13/137) presented
unfavorable outcomes, including 11 non-heal-
ing wound and/or 3 non-fusion bone cases. Of
those five had thoracolumbar TB, six had
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Table 1 Demographic and clinical characteristics of spinal tuberculosis patients enrolled in this study

Characteristics 2-week group (n = 75) 4-week group (n = 75) P value
Age, median (range), year 41 (16-73) 41 (18-76) 0.249
Gender (male/female) 39/36 50/25 0.067
BMI 22.35 £ 321 2231 + 3.84 0.831
Preoperative VAS score 479 £ 1.62 435 £ 2.36 0.440
Paraplegia 11 (14.67) 4 (5.33) 0.057
Clinically evident abscess 17 (22.67) 11 (14.67) 0.209
Limitation of movement 26 (34.67) 30 (40.00) 0.500
Preoperative ESR (mm/h) 40.94 + 30.82 38.10 + 27.94 0.744
Site of lesion
Thoracic 26 (34.67) 33 (44.00) 0242
Lumbar 33 (44.00) 23 (30.67) 0.091
Thoracolumbar 7 (9.33) 8 (10.67) 0.785
Lumbosacral 9 (12.00) 11 (14.67) 0.631
Number of segments involved
1 level 3 (4.00) 0 (0.00) 0.080
2 levels 55 (73.33) 58 (77.33) 0.570
3 levels 9 (12.00) 12 (16.00) 0.480
> 4 levels 8 (10.67) 5 (6.67) 0.384
Surgical approach
Anterior 2 (2.67) 1(1.33) 0.560
Posterior 32 (42.67) 38 (50.67) 0.326
Posterior and anterior 41 (54.67) 36 (48.00) 0.414
Operation time (min) 229.47 + 60.88 22533 + 51.62 0.674
Blood loss (ml) 621.09 £ 358.55 625.15 £ 313.53 0.945
Bone graft fusion 66 (88.00) 65 (86.67) 0.806
Decompression 25 (33.33) 21 (28.00) 0.479
Imaging findings
Narrow of disc space 71 (94.67) 74 (98.67) 0.172
Loss of vertebral height 66 (88.00) 65 (86.67) 0.806
Defect of vertebral bone 75 (100.00) 75 (100.00) —
Occupying of intraspinal space 47 (62.67) 48 (64.00) 0.865
Widening of paravertebral soft tissue opacity 71 (94.67) 74 (98.67) 0.172
Psoas abscess shadows 35 (46.67) 29 (38.67) 0.322
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Table 1 continued
Characteristics 2-week group (» = 75) 4-week group (n = 75) P value
Subcutaneous abscess shadows 3 (4.00) 2 (2.67) 0.649
Concomitant pulmonary TB 6 (8.00) 7 (9.33) 0.772
Table 2 Preoperative chemotherapy treatment outcomes in patients with spinal tuberculosis
Treatment outcome 2-week group (» = 68) 4-week group (n = 69) P value
Wound healing within 3 month after operation 61/68 (89.71) 65/69 (94.20) 0.333
Bone fusion within 6 month after operation 63/66 (95.45) 64/65 (98.46) 0.317
Time to bone fusion postoperative (months) 323 £ 077 3.28 £ 0.81 0.723
100% -
=
2
g 8% -
@
g
S 60%
s ==2-week group
E 20% - =l=4-week group
t
=
S 20% -
R
0%
2 3 4 6
Months postoperative
Fig. 2 Proportion of bone fusion postoperation
Table 3 Erythrocyte sedimentation recovery rate of the two groups
ESR 2-week group 4-week group P value
Preoperative (mm/h) 40.94 £+ 30.82 38.10 £ 27.94 0.744
1 month postoperative(mm/h) 2430 £+ 18.97 20.86 £ 17.04 0.294
6 months postoperative(mm/h) 10.22 £+ 10.82 7.81 £ 12.88 0.274
9 months postoperative(mm/h) 7.84 + 8.99 5.59 £ 5.80 0.123
Time to ESR normalization postoperative (months) 3.40 £ 3.33 2.83 + 3.30 0.315
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Fig. 4 Change of visual analogue scale (VAS) score over time

Table 4 Diagnostic accuracies of all methods compared to
the composite reference standard

Methods 2-week group 4-week group P value
(n = 68) (n = 69)

Smear 15/62 (24.19) 15/62 (24.19) 1.000

Culture  39/64 (60.94) 26/62 (41.94) 0.033

Xpert  40/50 (80.00)  50/58 (8621)  0.388

lumbosacral TB, and two had thoracic TB.
Logistic regression analysis indicated that age,
sex, duration of preoperative ATT, preoperative
ESR, pus TB culture results, the number of

Final follow up

involved segments, surgical approach, operative
duration, intraoperative blood loss, and con-
comitant pulmonary TB were not significantly
associated with these wunfavorable events
(Table 5). Only the location of the spinal lesion
was significantly associated with non-healing
wound or non-fusion bone (Table5). Lum-
bosacral vertebra TB had the highest chance of
producing unfavorable outcome, followed by
thoracolumbar vertebra and thoracic TB verte-
bra. Only one out of 53 patients with lumbar
vertebra TB produced non-healing wound
outcome.
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Table 5 Risk factors for wound non-healing or bone non-fusion in patients with spinal tuberculosis

Characteristics Wound healing Wound non- Univariate analysis Multivariate analysis
or bone fusion  healing .or bone Odds ratio (95% P value Odds ratio (95% P value
(n = 124) non-fusion
CI) CI)
(n =13)
Age, median (range), 4452 + 16.83 35.77 £ 12.70 0.965 0.080
year (0.928-1.004)
Gender (male/ 72/52 10/3 2.407 0.198
female) (0.631-9.181)
Preoperative ATT ~ 60/64 8/5 1.707 0.371 0.725 0.383
(2/4-week) (0.529-5.507) (0.351-1.495)
Preoperative ESR 40.41 4 29.58 35.42 £ 27.01 0.994 0.573  0.987 0.327
(mm/h) (0.973-1.015) (0.960-1.014)
Positive pus 58 (46.77) 8 (61.54) 1.931 0.304
Mpycobacterium (0.550-6.775)
tuberculosis
culture, 7 (%)
Site of lesion 0.001 0.007
Thoracic, 7 (%) 52 (41.94) 2 (15.38) 0.077 0.003  0.088 0.010
(0.014-0.429) (0.014-0.560)
Lumbar, 7 (%) 51 (41.13) 1(7.69) 0.039 0.004  0.049 0.014
(0.004-0.357) (0.004-0.548)
Thoracolumbar, 9 (7.26) 4 (30.77) 0.889 0.880 1.202 0.849
n (%) (0.192-4.114) (0.180-8.025)
Lumbosacral, z (%) 12 (9.68) 6 (46.15) 1 1
Number of segments involved 0.215 0.561
1 level, z (%) 3 (2.42) 0 (0.00) 0.000 0.999 0.000 0.999
(0.000-0.000) (0.000-0.000)
2 levels, 7 (%) 95 (76.61) 8 (61.54) 0.219 0.049  0.338 0.286
(0.048-0.995) (0.046-2.476)
3 levels, 7 (%) 18 (14.52) 1 (7.69) 0.563 0530  1.108 0.928
(0.093-3391) (0.118-10.438)
> 4 levels, n (%) 8 (6.45) 4 (30.77) 1 1
Surgical approach 0.993 0.993
Anterior, 7 (%) 3 (242) 0 (0.00) 0.000 0999  0.000 0.999
(0.000-0.000) (0.000-0.000)
Posterior, 7 (%) 58 (46.77) 6 (46.15) 0.931 0903 1114 0.908

(0.296-2.932)

(0.178-6.955)
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Table 5 continued

Characteristics Wound healing Wound non-

or bone fusion  healing or bone

Univariate analysis

Odds ratio (95% P value

Multivariate analysis
Odds ratio (95% P value

(n = 124) non-fusion CI) CI)
(n = 13)

Posterior and 63 (50.81) 7 (53.85) 1 1

anterior, 7 (%)
Operation time 22553 + 5524  236.46 £ 71.62 1.003 0.509 1.005 0.570

(min) (0.993-1.013) (0.988-1.023)
Blood loss (ml) 615.92 4+ 33146 650.00 + 394.76 1.000 0.728 0.999 0.436

(0.999-1.002) (0.996-1.002)

Concomitant 9 (7.26) 2 (15.38)

pulmonary TB,
n (%)

2.323
(0.445-12.125)

0.317

The indications for surgical intervention were neurological impairment, spinal instability, severe kyphotic deformity (more

than 30°), and unresponsiveness to medical therapy

Adverse Events

Four and two patients in the 2- and 4-week
group, respectively, needed prolonged percuta-
neous drainage of abscess. There was one
patient who developed disseminated TB due to
discontinued anti-TB therapy 8 months after
operation by himself, while one other case had
persistent preoperative pain in the incision
region in the 4-week group. Another patient
had malposition of screw in the 2-week group.
There was no recurrence in either group during
the 18 months’ follow-up after completion of
anti-TB therapy.

DISCUSSION

As a result of the deficiency of feasible diagnosis
techniques, patients with spinal TB are more
likely to be diagnosed late and with severe
complications such as spinal deformities and
neurological involvement, especially in
resource-limited settings. In previous studies,
the rate of surgical intervention among patients
with spinal TB was reported to be 70% in India
[11] and 77% in China [12], compared with
only 20% in the USA [13]. Although the

preoperative administration of anti-TB drugs is
valued, the duration of the chemotherapy
remains debatable [10, 14-16]. Two main fac-
tors should be considered to determine the right
time for operation: (1) affirmation of anti-TB
chemotherapeutic effects and (2) minimization
of the delay in operation for patients with
neurological deficits caused by spinal TB.
According to several retrospective studies, the
preoperative ATT durations were highly vari-
able, ranging from 1day to a few months
[10, 14-16]. Furthermore, there is a lack of
knowledge regarding the appropriate preopera-
tive duration of chemotherapy, and the given
information was vague in almost all of the
studies on the surgical treatment of vertebral
tuberculosis. Although 2-4 weeks of
chemotherapy is mostly advocated in clinical
practice in China, there is no rationale behind
this. Notably, patients at this stage suffer a lot
from the disease including insomnia due to
pain and limitation in movement that makes
them need assistance from others routinely. An
immediate operation, followed by immediate
rehabilitation, could save them from these
agonies and is the key to avoid sequela or
movement dysfunction.
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In this study, we found that 2 and 4 weeks of
preoperative anti-TB treatment produced simi-
lar surgical outcomes for spinal TB treatment.
There was no significant difference between the
two groups considering relapse. Neither group
had any recurrences. This outcome might
directly relate to the more than 18 months of
chemotherapy in total. The Chinese Antituber-
culosis Association recommends a 12-18-
month treatment course for patients with spinal
TB. In our clinical practice, an 18-month regi-
men is routinely applied because of the severity
of spinal TB and because of the possibility of
disease recurrence. This limitation made the
long-term prognosis evaluation impossible in
this study.

In this study, we only compared 2-week and
4-week preoperative ATT. Although further
shortening of the preoperative ATT to 1 week
and the impact of no preoperative anti-TB
treatment are intriguing possibilities, further
studies are needed in the near future to address
them. Minimizing the waiting time for opera-
tion not only shortens the suffering time of the
patient but also decreases the cost associated
with hospitalization, and also enables earlier
recovery of movement. However, in this study,
several indicators were less sound in the 2-week
group than in the 4-week group, although most
of them were not significantly different, and
none of them had significant influence on the
key operation outcome indexes. The culture
positive rate with pus in the 4-week preopera-
tive ATT group (41.94%) was significantly lower
than that in the 2-week group (60.94%,
P =0.033), which means that longer preopera-
tive antiTB treatment reduced bacilli in lesions
more evidently. Nevertheless, the positive rate
of Xpert assay with pus (86.21%) was higher in
the 4-week group than in the 2-week group
(80.00%), but the difference was not significant
(P =0.388). These inconsistent outcomes
between culture and Xpert assay may reflect the
less sensitive nature of culture, or reflect the
inability of Xpert in differentiating dead or alive
bacilli. Wound healing rate within 3 months
after the operation (94.20%, 65/69 vs 89.71%,
61/68; P =0.333), bony fusion rate within
6 months (98.46%, 64/65 vs 95.45%, 63/66;
P =0.317), and ESR normalization rate were

higher in the 4-week preoperative ATT group
than in the 2-week group. On the basis of these
conditions, a well-designed study concerning
even shorter preoperative ATT is needed.

In this study, the incidence of non-healing
wound or non-fusion bone in thoracolumbar
and lumbosacral spinal TB was significantly
higher than that of other types of spinal TB.
However, the two indexes were not significantly
correlated with the number of vertebrae
involved, surgical approach, and pus culture
results. Similarly, Ren et al. [8] reported that
lumbosacral and thoracolumbar TB had higher
postoperative relapse and non-healing rates.
This outcome may relate to the special ana-
tomic and biomechanical characteristics of the
spine. Theoretically, successful exposure of the
junctional zones in the operation, such as the
lumbosacral and thoracolumbar segment, is
relatively difficult, which made the complete
removal of the lesion from this location
challenging.

CONCLUSIONS

Patients with spinal TB administered 2 or
4 weeks of preoperative antiTB treatment
acquired similar surgical outcomes. Patients
that received the operation sooner suffered
2 weeks’ less agony from the disease. Shortening
preoperative antiTB treatment duration time to
less than 2 weeks is worthy of study.
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