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Extended Posterior Decompression and
Instrumented Fusion for Spinal Tuberculosis
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Pritsanai Pruttikul, Tinnakorn Pluemvitayaporn, Piyabuth Kittithamvongs

Center of Excellence in Orthopaedics, Lerdsin General Hospital, Bangkok, Thailand

Study Design: Retrospective cohort.

Purpose: To evaluate clinical outcomes, including pain and neurologic status, and to evaluate radiographic outcomes of patients
treated with extended posterior decompression, posterior fixation, and fusion in different vertebral segments.

Overview of Literature: The standard surgical treatment of spinal tuberculosis is radical debridement via anterior approach. How-
ever, this approach may lead to several serious complications. Meanwhile, extended posterior approach, the posterior surgical ap-
proach, involving the removal of posterior elements, ribs, and pedicles, is an alternative option that can achieve the aims of treatment
in this disease and may reduce the serious complications from anterior approach.

Methods: The medical records and imaging of 50 patients admitted with spinal tuberculosis from January 2010 to June 2016 were
reviewed. The Visual Analog Scale (VAS), Frankel grading scale, and kyphotic Cobb angle between the pre- and postoperative periods
were used to evaluate the patients.

Results: The patients had significant improvement of VAS score in all the groups. The T/T-L, L, and LS group scores improved from
7.2£15 t0 1.7#1.2 (p<0.01), from 8.11.8 to 1.7+1.4 (p<0.01), and from 7.9+2.2 to 1.7+0.8 (p<0.01), respectively, and overall, the pa-
tient scores (n=50) improved from 7.8+1.4 to 1.7+1.3 (p<0.01). Ten patients (20%) had Frankel grade E preoperatively, which was im-
proved to 38 patients (76%) postoperatively. A significant improvement of the kyphotic Cobb angle was observed when compared at
the preoperative, early postoperative, and final follow-up period in the T/T-L, L, and L—S groups. The loss of correction angle in the LS
group was 7.7°+4.3° at the final follow-up compared with the early postoperative correction angle at 9.1°+5.8°, with no statistically
significant difference.

Conclusions: Extended posterior decompression, posterior instrumentation, and fusion are effective methods of surgery for treat-
ment of spinal tuberculosis involved in the thoracic, thoracolumbar, lumbar, and lumbosacral regions.
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Introduction gia, thus, representing a life-threatening and disabling

condition [1,2]. Treatment consists of medical and surgi-

It is difficult to diagnose and treat spinal tuberculosis. cal modalities. Antituberculosis chemotherapy remains
Spinal tuberculosis can cause severe neurological deficits, the mainstay of treatment. However, surgery is indicated
kyphotic deformities from vertebral collapse, and paraple- in patients with disabling back pain or progressive neu-
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rological deficit [3,4]. Current surgical methods include
anterior debridement with anterior fusion followed by an-
terior or posterior instrumentation and posterior debride-
ment with or without posterior fixation [5-9]. Anterior
approaches are quite extensive with associated morbidity
[6,9-12]. Single-stage decompression and bone grafting
fusion with instrumentation via the posterior approach
for spinal tuberculosis have been reported by some sur-
geons to have good outcomes with lower complication
rates [13,14]. However, few reports in the literature have
compared the results of posterior decompression between
spinal tuberculosis at the thoracic and lumbar regions.

In this study, we reported a case series of 50 patients
with thoracic and lumbar tuberculosis. The objectives
of this study were to evaluate the clinical outcomes, in-
cluding pain and neurologic status, and to evaluate the
radiographic outcomes of patients treated with extended
posterior decompression, debridement, posterior fixation,
and fusion in different involved vertebral segments.

Materials and Methods

The ethics committee of Lerdsin Hospital approved the
study (IRB no., 0306/13/194). Written informed consents
were obtained from all participants. The medical records
and radiographs of 50 patients with spinal tuberculosis
admitted from January 2010 to June 2016 were retrospec-
tively reviewed. All the patients had a confirmed diag-
nosis by polymerase chain reaction for tuberculosis and
histopathology results from surgical biopsy specimens.
This study included 15 male and 35 female patients with a
mean age of 51+11.4 years. The criteria included patients
with spinal tuberculosis involved in one or two adjacent
segments located at the thoracic, thoracolumbar, lumbar,
and lumbosacral segments who underwent extended
posterior decompression, posterior fixation, and fusion.
The patients were required to not have anterior abscesses
extending along multiple vertebrae or not have abscesses
extending along the psoas muscle. Excluded were patients
with cervical tuberculosis and severe medical comorbidi-
ties. All the 50 patients were included in the study after
careful review of the records. One of two spine surgeons
at Lerdsin Hospital operated on each patient. Most pa-
tients presented with tuberculosis symptoms consisting of
moderate fever, back pain, and weight loss. Pain was de-
scribed as back pain or radicular pain, which was assessed
using the Visual Analog Scale (VAS) preoperatively and at

12-month follow-up [15]. The Frankel classification was
used to evaluate neurological deficits preoperatively and at
12-month follow-up [16]. The plain radiographs (antero-
posterior and lateral views) were reviewed to locate the
affected segments and number of affected vertebrae and to
evaluate kyphotic angle of the localized spinal deformity
using the Cobb angle. The affected segments were divided
into three groups, including (1) thoracic/thoracolumbar
segments (T/T-L group), (2) lumbar segment (L group),
and (3) lumbosacral segment (L-S group). The VAS score
and kyphotic Cobb angle were also used pre- and postop-
eratively in each group. The radiologic parameters were
measured preoperatively, postoperatively, and at 12-month
follow-up. All measurements were performed by one of
the authors who did not perform the surgeries. Other in-
vestigations, including computed tomography, magnetic
resonance imaging (MRI), hematologic examination, and
histopathologic examination were also reviewed to con-
firm the diagnosis. All the patients received the standard
tuberculous chemotherapy consisting of isoniazid 5 mg/
kg/day, rifampicin 10 mg/kg/day, pyrazinamide 20 mg/kg/
day, and ethambutol 15 mg/kg/day, for at least 2 months,
followed by a course of isoniazid, rifampicin, and etham-
butol for 10 months.

All the patients were operated in the prone position
under general anesthesia. The incision was made over the
affected vertebrae. Subperiosteal dissection was performed
until the posterior structures were exposed, including the
spinous process, lamina, facet joints, and transverse pro-
cess. Pedicle screws were placed at two levels upper and
lower to the affected vertebra. Pedicle screws were also
placed into the affected vertebra if the infection did not in-
volve the pedicle. The global standard screw (Medyssey Co.
Ltd., Elk Grove Village, IL, USA) pedicle screw system was
used in all patients. Extended posterior decompression was
performed by the removal of the rib (for thoracic region),
pedicle, transverse process, and posterior elements of the
affected vertebra. An additional decompression procedure
was performed, which was either a hemi-laminectomy or
complete laminectomy, depending on the extension of the
lesion. To stabilize the spinal segment, a temporary rod
was placed opposite the decompression side. Curettes were
used to remove sequestra, abscesses, infected endplates,
and infected discs. Contoured rods were placed, kyphotic
angles were corrected, and autogenous bone grafts were
placed posteriorly or posterolaterally. The patterns of the
procedure were similar in the thoracic and lumbar regions.
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No anterior reconstruction with strut grafting was per-
formed. The operative time, intraoperative blood loss, and
fusion level were recorded postoperatively in all patients.
To prevent postoperative infection, intravenous antibiot-
ics (cefazolin) were administered in all the patients. For
patients who were allergic to cefazolin, intravenous clinda-
mycin was used instead. The patients were allowed to am-
bulate as tolerated. A thoracolumbar or lumbosacral brace
was used for 3 months postoperatively. All the patients
were advised to monitor their erythrocyte sedimentation
rate, C-reactive protein, liver enzymes, and other adverse
effects of the anti-tuberculosis drugs monthly.

An independent ¢-test was used to compare the kypho-
sis Cobb angle and VAS score. Pre- and postoperative
VAS score were compared at 12-month follow-up. For the
kyphosis Cobb angle, preoperative Cobb angle was used
to compare the Cobb angle at the early postoperative and
final follow-up periods (12-month follow-up). The early
postoperative correction angle was defined as the differ-
ence between the preoperative and early postoperative
Cobb angle. The loss of correction angle was defined as
the difference between the postoperative Cobb angle at
12 months and the early postoperative Cobb angle. An
independent t-test was used to compare the correction
angle with the loss of correction angle. A p-value of <0.05
is considered to be statistically significant. The baseline
characteristics were presented as meantstandard devia-
tion for continuous variables and frequency (percentage)

Table 1. Baseline characteristics of 50 patients

for categorical variables. Statistical analysis was performed
to compare the outcomes by using the SPSS ver. 17.0 for
Windows (SPSS Inc., Chicago, IL, USA).

Results

1. Surgical condition and clinical outcomes

Table 1 shows the baseline patient characteristics. The
mean operative time and intraoperative blood loss were
149.2+47.6 minutes and 637.0£436.5 mL, respectively.
The mean number of levels fused was 4.48+2.1. The T/T-
L group required more segments to undergo fusion than
the other groups (5.13+1.6). Table 2 summarizes the out-
comes after surgical treatment.

There were two patients with Frankel grade A, 13 pa-
tients with Frankel B, eight patients with Frankel grade
C, 17 patients with Frankel grade D, and 10 patients with
Frankel grade E preoperatively. Fifteen patients were
had Frankel grades A and B (30%) preoperatively. Two
patients in the T/T-L group had Frankel grade A. The
patients with Frankel grade A improved to Frankel C at
12 months postoperatively. No patients had Frankel grade
A or B postoperatively at the final follow-up. For 17 pa-
tients with Frankel grade D, eight patients improved to
Frankel grade E postoperatively, and nine patients did not
improve postoperatively. Ten patients (20%) had Frankel
grade E preoperatively, which was increased to 38 patients

Total (n=50)

Age (yr) 51+11.4
Sex

Male 15

Female 3
Vertebral body disease 1.96+0.53
Preoperative Frankel scale (%)

A 2(4.0)

B 13(26.0)

C 8(16.0)

D 17 (34.0)

E 10(20.0)
Preoperative Visual Analog Scale 7.8+1.4

T/T-L (n=22) L (n=18)

51.5+10.4 54.5+13.7 46.5+12.1

5 6 4

17 12 6
1.95+0.58 1.9440.42 2.0+£0.67

2(9.1) 0 0
6(27.3) 5(27.8) 2(20.0)

5(22.7) 3(16.7) 0
6(27.3) 6(33.3) 5(50.0)
3(13.6) 4(22.2) 3(30.0)

7.2+15 8.1+1.8 7.9+2.2

Values are presented as meansstandard deviation, number, or number (%).
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Table 2. Qutcomes after surgical treatment

Total (n=50)

Operative time (min) 149.2+47.6
Intraoperative blood loss (mL) 637.0+436.5
Fusion level 4.48+2.1
VAS
Preoperative VAS 7.8+1.4
Postoperative VAS 1.7£1.3
Kyphotic Cobb’s angle (°)
Preoperative Cobb's angle 13.5¢14.7
Postoperative Cobb’s angle 2.0+119
Early postoperative correction angle 11.0£12.5
Cobb’s angle at 12-month follow-up 5.0+7.4
Loss of correction angle 4.0+4.2

T/T-L (n=22) L (n=18) L-S (n=10)
158.9+41.7 143.0452.7 139.0+£35.7
656.8+484.1 647.2+423.7 575.0+382.4

5.13+1.6 43422 33+14
72415 8.1+1.8 7.9+2.2
1.7+1.2 1.7+1.4 1.7+0.8
23.5+£13.5 4.0+£18.4 -4.5+16.1
9.5+9.2 -6.0£13.9 -19.0¢13.2
14.5+7.8 10.0£9.1 9.145.8
13.548.5 0+7.1 -9.0+6.4
3.5+3.8 4.0+4.7 7.7+4.3

Values are presented as mean+standard deviation. Degree in minus (-) represents lordosis.

VAS, Visual Analog Scale.

Table 3. Frankel grading according to locations

Frankel scale

Variable

T/TL group (n=22)

Preoperative score 2 6 9 6 3

12-Month follow-up - - 2 5 15
L group (n=18)

Preoperative score - 5 3 6 4

12-Month follow-up - - - 4 14
[-S group (n=10)

Preoperative score - 2 - 5 3

12-Month follow-up - - 1 - 9

(76%) postoperatively. Table 3 summarizes the details of
neurologic status according to Frankel grading.

The patients in the L group had the highest preopera-
tive VAS scores (8.1+1.8). The patients had significant
improvement of VAS score in all the groups at 12 months
postoperatively. The T/T-L, L, and L-S group scores im-
proved from 7.2+1.5 to 1.7+1.2 (p<0.01), from 8.1+1.8 to
1.7+1.4 (p<0.01), and from 7.9£2.2 to 1.7+0.8 (p<0.01),
respectively, and the overall the patient scores (n=50)
improved from 7.8+1.4 to 1.7+1.3 (p<0.01). Table 4 com-
pares and summarizes the details of VAS score.

Table 4. Comparison between preoperative and postoperative VAS
score

VAS
Group p-value
Preoperative ~ Postoperative
Total (n=50) 7.8+14 1.7£1.3 <0.01
T/TL (n=22) 72415 1.7+1.2 <0.01
L (n=18) 8.1£1.8 1.7£14 <0.01
=S (n=10) 7.942.2 1.7+0.8 <0.01

Values are presented as mean+standard deviation.
VAS, Visual Analog Scale.

2. Radiographic outcomes

Significant improvements of the kyphotic Cobb angles
were observed when compared between the preopera-
tive and early postoperative measurements in the T/
T-L (23.5°+13.5° to 9.5°+9.2°, p<0.01), L (4.0°£18.4°
to —6.0°+13.9°, p<0.01), and L-S groups (-4.5°+16.1°
to —19.0°£13.2°, p<0.01). The patients in the T/T-L
group had the highest mean degree of kyphotic correc-
tion at 14.5°+7.8° in the early postoperative measure-
ment. A significant improvement was found between
the pre- and postoperative kyphotic Cobb angles at the
final follow-up in the T/T-L (23.5°+13.5° to 13.5°+8.5°,
p<0.01), L (4.0°+18.4° to 0°+7.1°, p<0.01), and L-S groups
(—4.5°£16.1° to —9.0°£6.4°, p<0.01). The patients in the
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Table 5. Comparison between preoperative and postoperative Cobb’s angle

p-value

Loss of correction
angle at 12 months (°)

Early postoperative
Correction angle (°)

p-value

months (°)

~
—
-
©
&
=
=
©
»
o
=)
[S)
o

p-value

Early postoperative
Cobb’s angle (°)

Preoperative Cobb’s

Group

<0.01

4.0+4.2
35+3.8
4.0+4.7
7.7+4.3

11.0£12.5
14.5+7.8

10.048.1

5.0+7.4 <0.01
13.5+8.5

<0.01

2.0+11.9

13.5¢14.7
23.5+13.5

=50)

Total (n

<0.01

<0.01

<0.01

9.5+9.2
-6.0£13.9
-19.0£13.2

T/TL (n=22)
L(n

<0.01

0+£7.1 <0.01

-9.0:6.4

<0.01

4.0+18.4
-4.5+16.1

18)

0.59

9.145.8

<0.01

<0.01

10)

=S (n

Values are presented as mean+standard deviation. Degree in minus (-) represents lordosis.
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L-S group had the highest mean loss of correction at 6.5°
at the final follow-up. The patients in the T/T-L group
showed the lowest mean loss of correction at 3.5°+3.8°.
The loss of correction angle was 7.7°+4.3° at the final fol-
low-up compared with the early postoperative correction
angle at 9.1°+£5.8° in the LS group, with no statistically
significant difference (p=0.59). Table 5 shows the details
of radiologic outcomes.

3. Case presentation

A 48-year-old male patient with spinal tuberculosis ex-
perienced back pain for 9 months and incomplete spinal
cord paralysis for 1 month (Frankel grade C). Preoperative
radiography showed destructive segments located at the
T8-T9 and L1-L2. The Cobb angle from the radiograph
was 30° at the L1-L2. MRI showed the presence of a lo-
cal abscess and severe spinal cord compression. Extended
posterior decompression and posterior instrumented fu-
sion were performed at the L1-L2. Postoperative radiog-
raphy showed that fixation was in good position, kyphosis
had improved significantly, and the Cobb angle was 12° in
kyphosis. At the 12-month follow-up period, the patient’s
Frankel grade had recovered to E. The radiograph at 12
months of follow-up showed the union of L1-L2 verte-
brae with Cobb angle at 14° in kyphosis. Fig. 1 shows the
radiograph and MRI.

Discussion

Spinal tuberculosis can be associated with neurological
deficits due to compression of the adjacent neural struc-
tures and present with significant spinal deformity due
to vertebral collapse; therefore, early management of this
disease can prevent serious complications. In patients
with neurologic complications, medical therapy is still the
first-line of treatment; however, a combination of medi-
cal and surgical modalities yields the best results when
indicated. In patients presenting with spinal deformity
and spinal instability, a group who usually had a delay in
initial treatment, surgical options, including debridement,
fixation, and fusion, are important to provide good clini-
cal outcomes.

Previously, the anterior approach for debridement with
anterior interbody fusion described by Hodgson et al. [17]
in the 1960s became popular. It allows direct access to the
lesion, provides good visualization, and allows complete
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Fig. 1. Preoperative radiograph showing destructive segments at the T8—T9 and L1-L2. (A, B) The Cobb angle from the radiograph was 30° at the
L1-L2. (C, D) Magnetic resonance imaging showing paravertebral abscess with spinal cord compression. (E) Transpedicular decompression is per-
formed at the L1-L2 on the right. (F, G) Early postoperative radiograph shows that fixation was in good position, kyphosis has significantly improved,
and the Cobb angle is 12° in kyphosis. (H, 1) The radiograph at the 12-month follow-up period shows the union of the L1-L2 vertebrae with the

Cobb angle at 14° in kyphosis.

spinal cord decompression. This approach has been wide-
ly regarded as the gold standard of treatment [17]. How-
ever, many surgeons have concern over its possible severe
complications, including direct injury of large vessels,
neurological injuries (cord, roots, nerves), late thrombo-
phlebitis, thrombophlebitis, sympathicolysis, and various
thoracic cavity morbidities, such as atelectasis, pleural
effusion, and possible spread of tuberculosis in the chest
[18]. In recent years, the posterior approach for debride-
ment, instrumentation, and fusion for the thoracolumbar
spinal tuberculosis is performed by many surgeons more
frequently. Huang et al. [19] recently compared posterior
and anterior debridement in combination with bone graft
and internal fixation for lumbar and thoracic tuberculosis
and found similar clinical efficacy in terms of pain con-
trol, Cobb angle, and neurological function. Luo et al. [20]
studied the single-stage transpedicular approach in 37

cases of thoracic spinal tuberculosis with elderly patients
and found good results for kyphotic angle without mor-
tality in all 36 cases achieving solid fusion. Zhang et al. [21]
investigated a one-stage posterior surgical approach for
upper thoracic spinal tuberculosis by internal fixation, de-
bridement, and combined interbody and posterior fusion.
The results showed significant postoperative improve-
ment in American Spinal Injury Association classification
scores. The thoracic kyphotic angles were significantly
decreased to 12°-26° postoperatively, and were 13°-28° at
the final follow-up, without serious complications.

In our experience, extended posterior debridement
with posterior instrumentation and fusion has many
advantages. First, it can be performed completely in one
incision and surgical position, provides short intraopera-
tive time, and less intraoperative blood loss. Second, it
avoids one-lung ventilation, causing fewer postoperative
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complications. These complications, including atelectasis,
chylothorax, lung infection, and avoidance of major vas-
cular structure injury. This procedure can also be safely
performed in patients with severe pleural adhesions.
Third, good exposure can be expected from this approach
due to removal of the ribs, transverse process, and small
joints on one side, supplying adequate operative space for
exposure of the lesions. Fourth, it provides intraoperative
stability by using temporary rods before decompression
and debridement so that the spinal cord and spinal nerves
can be protected. Posterior instrumentation and fusion are
used to restore postoperative stability. If possible, a unilat-
eral laminectomy is performed to increase the area of the
posterior fusion. Fifth, an extended laminectomy can be
performed posteriorly to decompress the spinal cord and
nerve roots in patients with concomitant spinal stenosis.
However, there are some concerns in patients with large
prevertebral abscesses or destruction to multiple vertebrae
because achievement of satisfactory debridement by the
only-posterior approach in these patients can be difficult.

Our results showed that the kyphotic Cobb angle could
be corrected in all spinal segments with only 3.5° loss of
correction observed in thoracolumbar segments at the
final follow-up. However, progressive kyphotic deformity
could be observed in the lumbosacral segments. The loss
of correction angle at the lumbosacral segment was 7.7°
at final follow-up compared with the early-postoperative
correction angle at 9.1° with no statistically significant
difference. These constituted 85% loss of correction at
lumbosacral area after posterior fixation and fusion. This
finding can be explained by the mobility of the lumbo-
sacral segment without the anterior column support and
inadequate sacral fixation, usually inserting S1 pedicle
screws only. In these cases, an interbody fusion may be
added to support the anterior spinal column for spinal
tuberculosis involving the lumbosacral segment [21,22]
or extended sacral fixation such as S2AI screw [23] may
be performed to prevent progressive kyphotic deformity.
This study has several limitations. First, we did not mea-
sure the angle before the 12-month postoperative follow-
up routinely. Therefore, we could not demonstrate the
exact time of correction loss. Second, because this study
was a retrospective study obtained from a small number
of the patients with relatively short follow-up period, fur-
ther prospective study with a larger number of patients
and longer follow-up period will be required.

Asian Spine ] 2019;13(6):984-991

Conclusions

In sum, our study demonstrates that an effective method
for the treatment of spinal tuberculosis involving the tho-
racic, thoracolumbar, lumbar, and lumbosacral regions is
extended posterior decompression, posterior instrumen-
tation, and fusion for spinal tuberculosis. This procedure
stabilizes the vertebral segments intraoperatively, prevent-
ing spinal cord injury and avoids pulmonary and vascular
morbidities. It can provide good pain score reduction, im-
prove neurologic status, and maintain good postoperative
sagittal alignment. For the lumbosacral region, an addi-
tional interbody fusion or an extended sacral fixation may
be performed to prevent progressive kyphotic deformity.
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