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Abstract Study Design Case report.
Objective To analyze the surgical difficulties in restoring global spinal stability and to
describe an effective surgical option for tuberculosis with extensive destruction of the
lumbosacral spine. Advanced tuberculosis with destruction of the lumbosacral spine can
result in a kyphosis or hypolordosis, leading to back pain, spinal instability, and
neurological deficits. The conventional treatment goals of lumbosacral tuberculosis
are to correct and prevent a lumbar kyphosis, treat or prevent a neurological deficit, and
restore global spinal stability. Instrumentation at the lumbosacral junction is technically
demanding due to the complex local anatomy, the unique biomechanics, and the
difficult fixation in the surrounding diseased bone.
Methods We report a 21-year-old woman with tuberculosis from L1 to S2 with back
pain and spinal instability. The radiographs showed a kyphosis of the lumbar spine. The
magnetic resonance imaging and computed tomography scans revealed extensive
destruction of the lumbar and lumbosacral spine. Spinopelvic stabilization combined
with anterior debridement and reconstruction with free fibular strut graft was
performed.
Results The radiographs at follow-up showed a good correction of the kyphosis and
excellent graft incorporation and fusion.
Conclusions Anterior column reconstruction with a fibular strut graft helps restore
and maintain the vertebral height. Posterior stabilization with spinopelvic fixation can
be an effective surgical option for reconstructing the spine in extensive lumbosacral
tuberculosis with sacral body destruction, requiring long fusions to the sacrum. It
augments spinal stability, prevents graft-related complications, and accelerates the
graft incorporation and fusion, thereby permitting early mobilization and rehabilitation.
In spinal tuberculosis, antitubercular therapy may have to be prolonged in cases with
large disease load, based on the clinicoradiographic and laboratory parameters.
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Introduction

Tuberculosis of the lumbosacral junction is rare (2 to 3% of
vertebral column tuberculosis).1,2 The treatment goals of
spinal tuberculosis are to cure the disease and prevent spinal
deformity, instability, and neurodeficit. The early stages of
lumbosacral tuberculous spondylitis can be treated success-
fully with chemotherapy alone. Advanced tuberculosis with
extensive destruction of the lumbosacral region and loss of a
normal lumbar lordosis and lumbosacral biomechanics re-
quires surgical management. The conventional treatment
goals of lumbosacral tuberculosis are to restore or preserve
a normal lumbosacral angle and global spinal stability. The
management principles of tuberculosis of the lumbar spine
and lumbosacral junction are entirely different when dealing
with disease of either of these regions individually. Extensive
disease involving both the lumbar spine and the lumbosacral
junction (a unique transition zone) has not been previously
described in the literature. The goals and principles of man-
agement have not been clearly defined for such extensive
disease. The instrumentation at the lumbosacral junction is
technically demanding due to the complex local anatomy, the
unique biomechanics, and the difficult fixation in the sur-
rounding diseased bone. We discuss the difficulties encoun-
tered during the surgical management of a 21-year-old
woman with extensive tuberculosis of the L1 to S2 vertebrae,
and we describe an effective surgical option.

Case Report

A 21-year-old woman presented with pain in the lower back
for 6 months’ duration in March 2008. The patient was
diagnosedwith pulmonary tuberculosis 3months previously,
and first-line antitubercular drugs were started empirically.
Initially, the pain was bearable. After 3 months, she started
experiencing severe pain in her lower back, radiating to both
her lower limbs. She was unable to sit and had difficulty
standing, walking, and performing her activities of daily
living. She was completely bedridden with fever, malaise,
loss of weight, and weakness of both her lower limbs for a
month before presenting to us. The physical examination
revealed a loss of the normal lumbar lordosis, tenderness over
the lumbosacral spine, a bilateral sensory blunting below L1,
grade 4 muscle strength in the lower limbs, and a normal
cystorectal sphincter function.

The lateral radiographs showed a kyphosis of the lumbar
spine. The magnetic resonance imaging (►Fig. 1) and com-
puted tomography (CT) scans (►Fig. 2A, B) showed extensive
bony destruction from the L1 to S2 vertebrae, with a pre-
vertebral and epidural abscess compressing the neural
elements.

The condition of the diseased bones at surgery was such
that the partially destroyed L1, L5, and S1 vertebrae and the
grossly destroyed L2, L3, and L4 vertebrae could not hold any
screws at all. Therefore, a spinopelvic fixation was done
through the posterior approach. The pedicular screws were
inserted bilaterally at the T10, T11, and T12 levels. As the body
of the S1 was destroyed (►Fig. 3), the pedicle screws were

inserted bilaterally into the undestroyed ala along with
additional screws in the iliac wings (►Fig. 4A). Screws were
not deployed in S2 for biomechanical reasons. A bone graft
was not used during the first posterior surgery. The general

Fig. 1 T2-weighted magnetic resonance sagittal image showing
tuberculous involvement from L1 to upper sacral vertebral bodies with
prevertebral, presacral, and epidural abscess with neural compression.

Fig. 2 Sagittal (A) and coronal (B) computed tomographic scans
showing extensive vertebral body destruction from L1 to upper sacral
vertebrae.
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health of the patient was so poor that we waited 4 weeks for
her condition to improve before proceeding to the second
stage of surgery. In the second surgery, an anterior debride-
ment with drainage of the abscess was performed through a
transperitoneal approach, and reconstruction with a free
fibular strut autograft of 12.6-cm length extending from
the D12 to the inferior end plate of the L5 was done
(►Fig. 4B). The undestroyed residual lower end plate of the
L5 vertebrawas used to seat the lower end of the fibular graft.
It was difficult to mobilize the vessels during surgery due to
the extensive adhesions to the surrounding structures. A
vascular surgeon assisted in the exposure of the diseased
area. Further details on the patient’s disease process are given
in ►Table 1.

The patient was put on antitubercular treatment [category
I, DOTS (directly observed treatment, short-course) regimen]
for 12 months along with spinal bracing. She returned to her
activities of daily living in 3 months. The lateral radiographs
taken at 5-year follow-up (►Fig. 5) showed a correction of the
kyphosis with a lumbar lordosis of 18 degrees. At 5-year
follow-up, her Oswestry Disability Index (ODI) and Scoliosis
Research Society (SRS) scores showed amarked improvement
compared with her preoperative and early postoperative
scores. CT showed excellent incorporation and consolidation
of the graft with maintenance of the vertebral column height
(►Fig. 6). The postoperative standing whole-spine radio-
graphs showed a good coronal alignment and an acceptable
sagittal alignment (►Fig. 7A, B).

Fig. 3 Axial computed tomographic scan showing destruction of S1
vertebral body.

Fig. 4 (A) Anteroposterior view of immediate postoperative radio-
graph. (B) Lateral view of immediate postoperative radiograph
showing the anterior column reconstruction with a 12.6-cm-long
fibular graft spanning across four disk spaces.

Table 1 Patient data

Level of involvement L1 to S2

Origin of disease Lung

Vertebral body lossa 4.8

Preoperative angle of kyphosis/
lordosis (degrees)

8

Operation time (both stages combined; min) 270

Blood loss (mL) 1,900

Complications None

aThe vertebral body loss was measured on pretreatment anteroposterior
and a lateral radiograph similar to the method used by Rajasekaran
et al.12 There was major vertebral body loss in this case.

Fig. 5 Lateral radiograph of the lumbosacral spine (taken at 61
months) showing excellent graft incorporation and consolidation.
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Discussion

The treatment of tuberculosis of the lumbosacral junction
remains difficult and controversial. There are no detailed
studies on the surgical strategies in advanced lumbosacral
junctional tuberculosis. Pun et al reported that all cases

treated nonoperatively ended up with a kyphosis associated
with trunk shortening.1 Advanced tuberculosis with exten-
sive destruction of the lumbosacral spine results in a kyphosis
or a hypolordosis, with a higher incidence of back pain and
difficulties during childbirth.1

The conventional treatment goals of lumbosacral tubercu-
losis are to correct and prevent a lumbar kyphosis, decom-
press the neural elements to correct or prevent a neurological
deficit, restore or preserve a normal lumbosacral angle, and
maintain the vertebral height and global spinal stability.
Anterior debridement and fusion with a strut graft can
prevent and lessen a kyphosis, but there is a high incidence
of graft-related problems and rehabilitation is slower.1,3

Supportive posterior instrumentation helps withstand the
shear forces across the lumbosacral junction, prevents graft
slippage, and accelerates the graft incorporation and fusion,
allowing early mobilization and rehabilitation.4,5

Instrumentation at the lumbosacral junction is technically
demanding due to the complex local anatomy, the unique
biomechanics, and the difficult fixation in the surrounding
diseased bone. In tuberculosis with extensive destruction of
the lumbar spine and lumbosacral junction requiring long
fusions to the sacrum, as in this case, a spinopelvic fixation
is an effective surgical option. The loss of sacral bone for
implant anchoring (►Figs. 2A, 3) changes the fixation options
available in such cases.6 The S2 pedicle screw remains dorsal to
the lumbosacral pivot point of McCord and does not addmuch
to the overall strength of the lumbopelvicfixation construct.7,8

Therefore, a biomechanically stablefixationwas achievedwith
screws in the disease-free sacral ala along with additional
screws in the iliacwings bilaterally. Although freefibular grafts
spanning more than two disk spaces are known for complica-
tions such as graft fractures and failure of graft incorporation,3

at 5-year follow-up the patient showed excellent graft incor-
poration and fusion with good functional results.

The management principles of tuberculosis of the lumbar
spine and the lumbosacral junction are entirely different
when dealing with disease of either of these regions individ-
ually. Extensive disease involving thewhole lumbar spine and
the lumbosacral junction (a unique transition zone), as in this
case, has not been previously described in the literature. The
goals and principles of management have not been clearly
defined, and the conventional techniques would not be
applicable in this particular case.

In a case with extensive loss of the anterior spinal column
and its axial load-bearing function, the stability of the spine
depends largely on the integrity of the posterior osteoliga-
mentous complex. The need for reconstruction of the anterior
column (using a fibular strut graft) to correct and/or prevent
the progression of a lumbar kyphosis cannot be
overemphasized.1,3

The restoration of a normal lumbosacral angle may be
difficult with surgical reconstruction and fusion spanning
across many levels as in this case. Contouring the rods to
achieve a lordotic lumbar spinewas not done because itmight
compromise the stability of the anteriorly placed long fibular
strut graft, which could slip due to the high axial loads and the
shear forces across the graft.

Fig. 7 (A) Standing whole-spine anteroposterior radiograph (taken at
61 months) showing the coronal alignment. (B) Standing whole-spine
lateral radiograph (taken at 61 months) showing the C7PL (C7 plumb
line) and sagittal vertical axis of 34 mm.

Fig. 6 Fusion analysis at 61 months postsurgery with multislice
multiplanar computed tomography with three-dimensional recon-
struction and implant subtraction imaging showing excellent graft
consolidation and fusion with no subsidence.
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Doing an osteotomy (Smith Peterson osteotomy/pedicle
subtraction osteotomy) to restore the normal lumbar lordosis
would jeopardize the stability of the spine, which solely rests
on the posterior osteoligamentous complex. Furthermore, an
osteotomy was not possible because the condition of the
diseased bones at surgery was such that the partially de-
stroyed L1, L5, and S1 vertebrae and the grossly destroyed L2,
L3, and L4 vertebrae could not hold any screws at all. Hence,
we chose a long spinopelvic construct spanning the diseased
lumbosacral spinewith pedicle screwanchors at the proximal
and distal ends.

The standing whole-spine radiographs show that a good
coronal alignment and an acceptable sagittal alignment
(sagittal vertical axis 34 mm) have been achieved. At 5 years
postsurgery, the patient had no pain and was able to do her
daily activities without discomfort or increased efforts, as
reflected by her improved ODI and SRS scores.

It cannot be denied that proper sagittal alignment is an
important factor that determines the outcome of spinal
deformity surgeries. Although restoration of the normal
lumbar lordosis and an ideal sagittal alignment continue to
be the prime goals in treating spinal deformities, there are
situations such as in the present case in which the options of
achieving the ideal spinopelvic alignment are drastically
reduced.9Although restoration of a normal lumbosacral angle
may be difficult with surgical reconstruction and fusion
spanning across many levels as in this case, the primary goals
of deformity correction and restoration of spinal stability can
be achieved as evidenced by the good clinical and functional
outcomes.

Therefore, in tuberculosis with the extensive destruction
of the lumbar spine and lumbosacral junction, involving
multiple vertebral levels, the main goals of surgical recon-
struction are to correct and prevent kyphotic deformity,
restore global spinal stability, and decompress the neural
elements to correct or prevent a neurodeficit.

In cases of spinal tuberculosis with large disease load, the
standard DOTS regimen may need to be extended for up to
18 months based on the clinicoradiographic and laboratory
parameters. The erythrocyte sedimentation rate and C-reac-
tive protein are reliable parameters evaluating the response
to the treatment and the prognosis of spinal tuberculosis.10,11

Conclusion

The treatment of tuberculosis of the lumbosacral region is
difficult, and each patient needs individual consideration. In
tuberculosis with extensive destruction of the lumbar spine
and lumbosacral junction requiring long fusions to the sa-
crum, spinopelvic stabilization along with free fibular strut
graft reconstruction is a safe and effective surgical option for
reconstructing the destroyed lumbar spine and the lumbosa-
cral junction. It prevents the progression of a kyphosis and
helps to restore and maintain the vertebral height and spinal
stability, thereby permitting early mobilization and rehabili-
tation. It is evident that the goals of an ideal spinopelvic
alignment cannot be obtained in all cases. It is important to
meticulously analyze and customize the treatment on a

patient-specific level. In spinal tuberculosis, the antitubercu-
lar therapy may have to be prolonged in cases with large
disease load, on the basis of clinicoradiographic and labora-
tory parameters.
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