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Case Report

Temporary standalone percutaneous fixation with 
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INTRODUCTION

Mycobacterium tuberculosis and, rarely, Mycobacterium bovis are two uncommon microbes 
which can cause Tuberculous (TB) osteomyelitis, also referred to as Pott’s disease of the spine. 
For TB-related infections, the treatment typically includes long-term antibiotic therapy. External 
brace immobilization is also often recommended for pain control and requires close clinical and 
radiographic follow-up.[9] Globally, systemic dissemination of community acquired pulmonary 
TB is the most common source of TB osteomyelitis.[10] Bacille Calmette–Guerin (BCG) vaccine 
is a live, attenuated form of M. bovis commonly utilized in the United States for its unique utility 
in the treatment of bladder cancer through intravesical administration.[11] ere is a rare, but 
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Background: Tuberculous (TB) osteomyelitis is a rare, but challenging infection, that mandates antituberculosis 
antibiotics, and potentially surgical intervention. Per the Gulhane Askeri Tip Akademisi (GATA) classification 
system, corrective reconstruction is indicated in severe cases, where the kyphotic deformity is >20° (GATA 
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Case Description: A  77-year-old male presented with L1-2 TB osteomyelitis secondary to intravesical BCG 
application. A 36.1° focal nonfixed kyphotic deformity was evident on standing X-rays that reduced in the supine 
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resolution of his mechanical pain. Nine months later, the CT demonstrated reconstitution of the vertebral bodies 
(i.e., volume increase of 6.99 cm3  (21%) and 7.49 cm3 (27%) at L1 and L2, respectively). Standing X-rays after 
hardware removal demonstrated 32.7° of lumbar lordosis and a reduction of focal kyphosis to 12.9°.
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serious risk of systemic TB dissemination which can lead 
to spinal TB.[7] We found 25 reports of spinal TB related to 
intravesical administration of BCG vaccine for the treatment 
bladder cancer.[2]

Surgery

Per the Gulhane Askeri Tip Akademisi (GATA) classification 
system, correction of deformity, reconstruction, and 
decompression are indicated when overt deformities of >20°, 
instability, or vertebral collapse are present.[8] Temporary 
percutaneous fixation offers reduction of nonfixed 
deformities of the thoracolumbar spine and confers stability 
until the vertebral bodies reconstitute with adequate 
treatment of the infection. Here, we report an extremely 
rare case of BCG vaccine-induced TB osteomyelitis in 
the lumbar spine, with a GATA classification of Class  III 
that typically would have warranted decompression and 
reconstruction.[8] Nevertheless, we chose temporary 
percutaneous instrumentation, without decompression, 
debridement, fusion arthrodesis, or anterior reconstruction, 
given the nonfixed nature of his focal deformity. is allowed 
for stabilization and reduction of the significant, nonfixed 
deformity at the thoracolumbar junction along with further 
bone reconstitution, and ultimate hardware removal.

METHODS

We present a case report and review of the literature involving 
54 patients with TB who underwent standalone percutaneous 
instrumentation, without fusion, for TB osteomyelitis in the 
thoracolumbar spine.

Case presentation

A 77-year-old male with a history of bladder cancer was 
treated in early 2018 with intravesical injection of BCG (i.e., 
a stimulant for a cell-mediated immune response). A  few 
months following his last dose, he presented with severe 
lower back pain and lumbar radiculopathy. A biopsy of a L1-2 
vertebral lesion documented M. bovis (i.e., TB osteomyelitis). 
Despite anti-TB antibiotics including rifampin, isoniazid, 
and ethambutol, his symptoms progressed. When the MRI 
demonstrated progressive degenerative L1–L5 stenosis, he 
underwent a L1-5 laminectomy. Following this procedure, 
his radiculopathy and hip pain resolved [Figure 1].

Recurrent symptoms/signs of TB L1–L2 osteomyelitis

Five weeks later, he experienced progressive mechanical back 
pain despite bracing, night sweats, and fever. X-rays and the 
CT studies confirmed progressive osteomyelitic destruction 
of the L1–L2 vertebral bodies [Figures  2a and b]. Standing 
X-rays demonstrated a 36.1° focal kyphotic deformity at L1-2 

that reduced in recumbency; the lumbar lordosis was reduced 
to 15.7°. e MRI also showed minimal stenosis due the L1-2 
level phlegmon [Figures 2c and d]. Volumetric analysis and 
comparison with CT scans demonstrated a vertebral volume 
of 33.81cm3 at L1 and 27.59 cm3 at L2, corresponding to 
42% and 41% L1 and L2 vertebral body destruction, mostly 
involving the anterior column [Figure 2].

Secondary surgery

e patient underwent posterior percutaneous pedicle screw 
fixation with rods from T12 to L3 that successfully reduced 
the kyphotic deformity [Figure 3a]. He had an uneventful 
postoperative recovery and completed 11  months of anti-
TB treatment (i.e., 11  months of rifampin and isoniazid 
and 2 months of pyrazinamide, and ethambutol). CT scans 
9  months postoperative demonstrated reconstitution of the 
bone involving the L1–L2 vertebral bodies (i.e., volumes of 
40.80 cm3 at L1 and 35.08 cm3 at L2, reflecting an increase of 
6.99 cm3 (21%) and 7.49 cm3 (27%), respectively), as shown 
in Figure 3b. However, he refused to have the rods removed 
until they fractured 13  months later at L1-2. ey were 
removed without incident, and 6 weeks later, the patient was 
asymptomatic with upright X-rays showing a 32.7° lumbar 
lordosis, with focal residual kyphosis at Ll-2 reduced to only 
12.9° [Figures 3c and 4].

DISCUSSION

BCG treatment of bladder cancer with 5% rare 
complication of osteomyelitis

e BCG vaccine is a live, attenuated form of M. bovis 
commonly used to prevent tuberculosis infection in high-
risk countries. A  unique additional use of this vaccine 
is for intravesical injection in the treatment of bladder 
cancer; <5% of patients experience adverse reactions to this 
treatment.[7] Spinal TB is one of the complications, and in this 
case resulted in L1–L2 TB osteomyelitis. Broekx and Buelens, 
in 2020, reviewed 25 reports of TB osteomyelitis resulting 
from intravesical administration of BCG vaccine for bladder 
cancer, further documenting that this is an extremely rare 
phenomenon.[2]

Anti-TB antibiotics are the mainstay treatment of spinal TB 
to treat the underlying infection.[5] ere are also a variety of 
surgical procedures available to reconstruct the spine, where 
TB has resulted (i.e., in up to 18% of cases) with significant 
osteomyelitis/bony destruction and deformity.[1] A GATA 
classification system to help guide surgical intervention 
consists of three classes.[8] Surgical management was 
suggested in our patient to minimize risk of progression from 
the L1–L2 osteomyelitis due to the evolving severe kyphotic 
deformity. In this case, despite an overt kyphotic deformity 
of 36.1°, we utilized standalone temporary percutaneous 
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fixation to reduce the deformity without performing a 
decompression and/or a fusion.

Literature review

Percutaneous instrumentation/fixation, without fusion 
arthrodesis, with pedicle screws has been previously described 
in the setting of bacterial pyogenic osteomyelitis, including 
spinal TB [Table  1].[3,4,6,12,13] Standalone percutaneous 
instrumentation, without fusion or decompression, for TB 
osteomyelitis in the thoracolumbar spine has been reported 
in a total of 56  patients in the literature. Guo et al. found 
percutaneous fixation alone to be effective in treating spinal 
tuberculosis in 22  patients versus a more invasive hybrid 

approach.[6] Yang et al. reported another 34  patients with 
spinal TB treated with standalone percutaneous fixation.[13] 
ese cases all had limited deformity except one case (>20° 
deformity), where application of percutaneous fixation 
did not yield any correction to the kyphotic deformity, 
perhaps due to a fixed nature of the deformity. In our case, 
percutaneous instrumentation alone, without fusion, 
allowed for excellent bone reconstitution and stabilization. 
CT volumetric analysis at L1 and L2 levels one year after 
percutaneous fixation showed a total volume increase of 
6.99 cm3 (21%) and 7.49 cm3 (27%), respectively, sufficient to 
confer spine stability. Radiographically, standing X-rays also 
demonstrated sustained improvement in the patient’s focal 
kyphosis at L1-2.

Figure 1: Prelaminectomy T2 MRI (a) sagittal lumbar spine, (b) axial L1-2 spine, (c) axial L3-4 spine multilevel degenerative changes are 
noted resulting in severe canal stenosis particularly at L2–L3 and L3–L4 and slightly less pronounced canal narrowing at L4–L5 and L1–L2. 
Multilevel foraminal narrowing are noted from L1 to S1.

cba

Figure 2: Prefixation scans: (a) standing lateral X-ray: lumbar Lordosis 15.7° and L1-2 kyphosis 36.1° (as illustrated by yellow lines), (b) CT 
scan: L1-2 erosion, L1 vertebral volume is 33.81 cm3, and L2 volume are 27.59 cm3, (c) T2, and (d) T1 sagittal lumbar spine MRI post contrast. 
ere is L1 and L2 edema and destruction with L1-2 disk enhancement.
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CONCLUSION

We present a rare case of BCG vaccine-induced L1-2 TB 
osteomyelitis with extensive (42% at L1, 41% at L2) vertebral 
body destruction that was successfully treated with a stand-
alone percutaneous fixation technique instead of utilizing 
traditional decompression and/or fusion procedures.
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Figure 4: Two months post hardware removal standing X-rays. Lumbar 
lordosis is 32.7°, L1-2 Cobb: 12.9° (as illustrated by yellow lines).

Table 1: Percutaneous fixations, without fusion arthrodesis, for spinal tuberculosis.

Authors+ Year 
Published

Article Type Patients Additional Procedures Hardware 
Removed?

Complication 
Rate (%)

*Guo et al.[6] 2019 Retrospective 22 percutaneous 
fixations
20 minimally invasive 
fusions

None No 0

*Carvalho  
et al.[3]

2011 Case 1 Discectomy and drainage 
(Portuguese)

No 0

*Garg and 
Vohra[4]

2014 Retrospective 8 percutaneous 
fixations
12 minimally invasive 
fusions

Posterior transpedicular 
decompression or anterior 
debridement and ventral-column 
reconstruction

Initially 
planned, but 
not removed

10

*Xu et al.[12] 2018 Retrospective 19 Local percutaneous endoscopic 
debridement and chemotherapy
(Chinese)

No Not available

*Yang et al.[13] 2016 Retrospective 34 Local chemotherapy No 3

Figure  3: Post standalone percutaneous fixation scans (a) lateral X-ray post 8  months, (b) CT scan post 9  months. Reconstitution of L1 
vertebral volume is 40.80 cm3 and L2 volume is 35.08 cm3. (c) Lateral X-ray 11-month post fixation showing broken rods at L1-2.
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