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Abstract: Purpose: The goal of this study was to evaluate the efficiency and safety of debridement, bone grafting,
and internal fixation via different approaches in patients with lumbosacral tuberculosis. Method: This is a retrospec-
tive study of patients with lumbosacral tuberculosis and treated by posterior, anterior or combined approaches in
our center from January 2001 to January 2016. Intraoperative time and blood loss, alleviation of pain and restora-
tion of functional abilities, and change in lordosis angle were recorded and analyzed. Results: A total of 72 patients
were included in the final analysis. The results indicate that posterior approach is superior to anterior and combined
approaches concerning intraoperative blood loss and time of surgery (P<0.01). The lumbosacral lordosis angle
was significantly different only at the last follow up (P=0.04). Although pain and functional scores were significantly
improved with the surgery, no significant differences were found among the three groups (P>0.05). Conclusion:
Although anterior, posterior, or combined approaches are all safe and reliable in the treatment of lumbosacral
tuberculosis, the posterior approach could be a safer and less invasive method compared to the other approaches.

Keywords: Lumbosacral tuberculosis, debridement, bone grafting, posterior approach, anterior approach, com-
bined approach

treated between the years 2001 and 2016 and
the outcomes of different surgical approaches
were compared.

Introduction

The spine is the most common site outside lung
for the incidence of tuberculosis. It has been
estimated that nearly half of musculoskeletal
tuberculosis is located in the spine [1-3]. Al-
though chemotherapy is the main treatment
option for spinal tuberculosis with no obvious
destruction of the vertebra and instability of
the spine, patients with spinal cord injury and
instability due to bone destruction, surgery is
vital to avoid morbidity and mortality [4]. An
anterior approach is often used to treat spinal
tuberculosis, however, this approach could re-
sult in injury of important vessels and neural
structures [5-7]. In clinical practice, the poste-
rior approach has been found to have signifi-
cant advantages to anterior approach regard-
ing operation time, intraoperative hemorrhage

Methods and materials
Diagnosis

The diagnosis of tuberculosis spondylitis was
made by patient symptoms, elevation of eryth-
rocyte sedimentation rate (ESR), C-reactive pro-
tein (CRP) level, t-spot analysis, computed to-
mography (CT), and magnetic resonance imag-
ing (MRI). The final diagnosis was confirmed via
the postoperative pathological studies of the
specimen extracted from the lesion. The type of
surgery was decided by the location and exten-
sion of the lesion, integrity of the vertebral bone
and patients’ overall status.

and the time of postoperative recovery com-
pared with anterior and combined approaches.
In the current study, clinical materials of pa-
tients with lumbosacral tuberculosis were ret-
rospectively reviewed to determine who were

Treatment

All the procedures in the current study were
approved by the Ethics Committee of Xinjiang
Medical University. All the patients signed in-
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Figure 1. Pre and post-operative radiographic images of a patient who re-
ceived surgical treatment for lumbosacral tuberculosis by anterior approach.

formed consent to receive surgical treatment
and paid follow up visits to the clinic at least
for two years postoperatively. All patients gave
oral or written consent to use their clinical data
for academic purposes. All patients received
anti-tuberculosis chemotherapy with isoniazid,
rifampicin, pyrazinamide and ethambutol for at
least 4 weeks. Protein supplements were pro-
vided if the patients showed expendable con-
stitution. When the erythrocyte sedimentation
rate, c-reaction protein and patients’ overall
status was stable, the patients were subjected
to surgery. All surgical procedures were carried
out with the patient under general anesthesia.

Among all the included patients, 24 patients
were subjected to anterior debridement and
bone grafting with instrumentation (Figure 1)
and 41 patients were treated with posterior
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instrumentation with or with-
out posterior column shorten-
ing along with simultaneous
or staged anterior radical de-
bridement plus titanium cage
filled with morseled rib bone
or large autoiliac or costal gr-
afting (Figure 2). A total of 7
patients were treated with sin-
gle stage anteroposterior co-
mbined approach (Figure 3).
Because there is no advan-
tage of radical surgery over
debridement in terms of cor-
recting deformity when an ex-
tensive spinal lesion is pres-
ent, focal tissues and tissues
in sclerotic walls were only
removed, including caves and
dead spaces. After debride-
ment, 1.0 g streptomycin and
0.3 g isoniazid were locally
administered; drainage and in-
cision sutures were perform-
ed post-operatively. The biop-
sy specimens were sent for
pathological examination. Pa-
tients were advised to walk
two weeks after the surgery
with the support of rigid lu-
mbar braces. Chemotherapy
was continued for 18 months
postoperatively.

Outcome assessment

Time of surgery, intra-operative blood loss, lor-
dosis angle, visual analogue scale (VAS) pain
scores [8], Oswestry disability index (DOI) [9]
were recorded before, after the surgery and
during follow up by the nursing staff who did
not have any knowledge of the treatment me-
thod.

Statistical analysis

All the data were analyzed with IBM-SPSS 22.0
software. Gender radio was analyzed using X?
analysis; age of patients, intraoperative time
and blood loss were compared using indepen-
dent sample t-tests; changes in lordosis angle,
VAS and ODI scores were statistically analyz-
ed by paired t-test pre-, postoperatively and
during the follow-up within the groups, and by
one way ANOVA among groups. Difference was
considered significant when P<0.05.
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Figure 2. Pre and post-operative radiographic images of a patient who
received surgical treatment for lumbosacral tuberculosis by posterior ap-
proach.

Results

A total of 72 patients with lumbosacral tuber-
culosis were included in the final analysis.
Comparing the demographic characteristics of
included patients, there were no significant dif-
ferences among the groups concerning the age
and male/female ratio of the patients (P>0.05)
(Table 1). The mean operation time was 214.2
minutes with anterior approach, 163.8 minutes
with posterior approach and 246.4 minutes
with the combined approach. The difference
was significant (P<0.01). The mean intraope-
rative hemorrhage was 486.4 ml with anterior
approach, 399.3 ml with posterior approach
and 658.3 ml with combined approach. The dif-
ference was significant (P<0.01) (Table 1).

After surgery, all of the patients continued with
systemic anti-tuberculosis chemotherapy, and
no recurrence of the infection was present in
any of the patients during the mean follow up
of 43.8 months (range 24-57 months).
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There was one patient in gr-
oup A and two patients in gr-
oup B who suffered from fat
necrosis in the incision, whi-
ch was treated by changing of
closes. During the follow up,
instrumentation failure was
observed in one patient in
group A and C, the patient in
group C needed a revision sur-
gery, and the instrumentation
was removed from the patient
since bone fusion was com-
plete by the time of instrumen-
tation failure. Three patients
suffered from pneumonia, wh-
ich was cured by anti-inflam-
matory treatments. All pati-
ents had significant relief of
back pain and after surgery.
Blood tests were normal in all
patients by the third month
postoperatively. The average
time for bone fusion, which
was evaluated by CT scans,
was 7.7 months (range 6-12
months). Average VAS was 6.9
(range 5-8) pre-operatively
and decreased by 5.2 at the
last follow up (Table 2). There
were no significant differenc-
es among the three groups regarding the alle-
viation of pain at each time point (P>0.05).
Similarly, ODI scores were not significantly dif-
ferent among the three groups at each time
point. The lumbosacral lordotic angle was
18.248.7, 19.7+6.0 and 12.4+6.7 degrees in
three groups before the surgery, which was
not significantly different (P>0.05), and it was
27.4+4.6, 29.5+7.3 and 28.6+6.9 degrees af-
ter the surgery, the difference was not signi-
ficant among the groups (P>0.05). At the last
follow up, the lordotic angle was 22.3+3.9,
25.6+5.4, 19.6+4.1 degrees, which was sig-
nificantly different among the three groups
(P<0.05).

Neurologic deficits in all patients were improved
at follow-up examinations. Before the surgery,
there were 2, 12, 24, and 34 patients with ASIA
spinal cord injury scale B, C, D and E, this was
improved to 1, 6, 16, and 49 after the surgery
and to O, 2, 9, and 61 at the last follow up
(Table 3). There were no significant differences
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Figure 3. Pre and post-operative radiographic images of a patient who re-
ceived surgical treatment for lumbosacral tuberculosis by combined ap-
proach.

between the three groups concerning ASIA
scores at each point (P>0.05).

Discussion

Spinal tuberculosis accounts for nearly half of
the musculoskeletal system tuberculosis. Sin-
ce the majority of spinal tuberculosis is locat-
ed in the thoracolumbar area, and only a small
number of cases were on the lumbosacral
region, there are few studies with adequate
number of patients to evaluate the efficiency
and safety of different surgical methods [10-
12]. Rajasekaran [13] reported that among the
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304 patients in their center,
only 12 of those lesions were
located in the Ilumbosacral
region. Xinjiang is one of the
regions with the highest preva-
lence of tuberculosis, and
especially in the southern ru-
ral areas, patients cannot get
the diagnoses and treatment
in time, which leads to spread-
ing of the lesion to muscu-
loskeletal system. Reviewing
the patient materials from the
affiliated hospitals of Xinjiang
Medical University, we found
that 72 patients were treated
surgically for lumbosacral tu-
berculosis between 2001 and
2016. Considering that the
experience from those pati-
ents could benefit the future
decision making in similar clin-
ical settings, the current stu-
dy was carried out to provide
some insight into the differ-
ent surgical approaches for
the treatment of lumbosacral
tuberculosis.

Although there are different
methods in the treatment of
severe spinal tuberculosis, the
basic principle is the same:
systemic anti-tuberculosis ch-
emotherapy combined with ad-
equate debridement and fu-
sion. However, as there are
various surgical approaches
that can be used to treat lum-
bosacral tuberculosis, a con-
sensus on the most appropri-
ate surgical method has never been reached
[14-16]. In the current study, posterior approa-
ch was used for patients with regional and re-
latively small amount of abscess and destruc-
tion is restricted in the middle and posterior
portion of the vertebra. Posterior instrumenta-
tion rebuilds the physiological curvature of lum-
bosacral region, and increases the stability of
anterior bone graft. Exposure and debridement
of most of the L5/S1 intervertebral space and
posterior portion of L5 and S1 can be done by
a single interlaminar fenestration. Moreover,
removal of small abscesses in the spinal canal
and decompression of the nerve root can be
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Table 1. Demographic characteristics of included patients and the
surgical procedures

Group A Group B Group C P
Female/Male 10/14 15/26 3/4 0.73
Age 45.3+8.2 46.5£7.6 43.846.9 0.45

Operation time (min) 214.2+35.8 163.8432.2 246.4+41.6 <0.01
Intraoperative blood loss (ml) 486.4+105.5 399.3+82.0 658.3+127.3 <0.01
Group A: anterior approach; Group B: posterior approach; Group C: combined approach.

Table 2. Changes in ODI, VAS scores and lordotic angle before, after
the surgery and at the last follow up

Group A Group B Group C P
OoDI Preoperatively 51.2+10.7 49.8+11.2 58.7+15.6 0.12
Before discharge 31.5+6.1 28.945.7 32.848.3 0.23
At last follow up 2.8+1.2 3.6+0.9 6.1+2.5 0.08
VAS Preoperatively 6.7+1.2 6.611.4 71+2.0 0.09
At last follow up 0.9+0.3 1.0+0.5 1.2+0.4 0.18
Lordotic angle Preoperatively 18.2+8.7 19.7+6.0 12.446.7 0.52
Before discharge 27.4+4.6 29.5+7.3 28.6+6.9 0.16
At last followup  22.3+3.9 25.615.4 19.6x4.1 0.04

Group A: anterior approach; Group B: posterior approach; Group C: combined approach.

there were no serious in-
juries to the vessels and
neural structures. After
surgery, patients in dif-
ferent groups achieved
similar degrees of neural
recovery. All the patients
in the current study ach-
ieved fusion six months
after the surgery, indicat-
ing that all the three ap-
proaches can be appli-
ed safely on patients wi-
th lumbosacral tubercu-
losis.

VAS and ODI scores are
often applied to assess
the surgical efficacy. In
the current research, th-
0se scores were not sig-
nificantly differentamong
the groups at any time
points before and after

Table 3. Changes in the ASIA spinal cord
injury scale

B C D E

Group A Preoperatively 1 4 8 11
Before discharge 0 1 5 18

At last follow up 0O 0 3 21

Group B Preoperatively 1 7 14 19
Before discharge 1 4 10 26

At last follow up 0 2 5 34

Group C Preoperatively 0o 1 2 4
Before discharge 0O 1 1 5

At last follow up 0O 0 1 &6

Group A: anterior approach; Group B: posterior approach;
Group C: combined approach.

easily achieved by posterior approach. How-
ever, large paravertebral abscess and presa-
cral or iliac abscess can only be removed with
the anterior or combined approach [17]. Be-
cause the common iliac artery and veins are
located in front of L5 vertebra, anterior expo-
sure of the lumbosacral vertebra could be chal-
lenging for average spine surgeon. Due care
should be taken to protect the vessels, sympa-
thetic plexus and catheter [18-20]. In the cur-
rent research, due to the meticulous operative
procedure of our well experienced surgeons,
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the surgery, indicating th-

at with adequate plan-
ning and careful procedure, patients can al-
ways benefit from the surgery. In the current
case series, lordtic angle was significantly sm-
all in combined approach than the posterior
approach at the last follow up (P=0.04), which
may be attributed to the fact that most pati-
ents who underwent combined approach have
more severe vertebral erosion and abscess. In
the meanwhile, the intera-operative time and
blood loss were both significantly less in the
posterior approach than the anterior and com-
bined approach. This could imply that posterior
approach should be favored over other app-
roaches in patients with unfavorable physical
conditions.

This study has certain limitations. Since the
treatment could not be masked for patients, it
is possible that outcome parameters such as
VAS and ODI scores could be affected by the
patients’ knowledge treatment method. To min-
imize this bias, outcome assessment was ma-
de by the nursing staff, which has no knowl-
edge of the treatment options. Moreover, the
inclusion criteria of different surgical approach-
es are vague, and the final decision was made
by the subjective evaluation of the surgeons,
which could bring certain bias, however the
basic characteristics of the included patients
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were not significantly different. Last, this is a
retrospective study with relatively small patient
size, which may weaken the reliability of its
conclusion. More prospective case series with
larger sample size can be carried out to reach
a more reliable conclusion.

In conclusion, patients with lumbosacral tuber-
culosis can benefit from anterior, posterior and
combined approaches with right indications
and meticulous surgical procedure. However,
the surgeon should chose posterior approach
when possible for its safe and less invasive
nature.
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