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Tuberculous Spondylitis after Percutaneous Vertebroplasty:.
Misdiagnosis or Complication?
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So far, there have been few previous reports of tuberculous spondylitis occurring after percutaneous vertebroplasty. We
report an unusual case of tuberculous spondylitis diagnosed after percutaneous vertebroplasty in a patient who had a history
of pulmonary tuberculosis for the first time. A 58-year-old woman, who had a history of complete recovery from pulmonary
tuberculosis six years previously, was hospitalized due to severe back pain after a fall. Radiological studies revealed a
fresh compression fracture at the T12 thoracic vertebra. The back pain improved dramatically, and the patient was discharged
two days after the vertebroplasty. However, cold sweats and a low grade fever with severe back pain developed four weeks
after the procedure. Magnetic resonance imaging revealed a severe kyphosis and the T11-T12 disc space had collapsed
with heterogeneous signal intensity. The results of the culture of the biopsy specimens were negative, and did not lead to
identification of the causative micro-organism. However, the polymerase chain reaction for Mycobacterium tuberculosis was
positive. Treatment for tuberculous spondylitis was started and she underwent posterior fusion and instrumentation from
T9-L2 after the markers for infection returned to normal. After surgical intervention, the pain improved and the kyphotic

deformity was corrected.
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INTRODUCTION

Percutaneous vertebroplasty has become a common option
for the treatment of osteoporotic compression fractures be-
cause of its high success rate and ability to relieve pain rapi-
dly”. Despite wide application due to its simplicity, it is not
without complications. The procedure related complications
include extravasation of bone cement, pulmonary embolism
and adjacent compression fractures. Although rare, an infected
ver tebroplasty can occur after percutaneous vertebroplasty™'*'”.
However, there has been no prior report of tuberculous spon-

dylitis occurring after a percutaneous vertebroplasty. Here, an
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unusual case of tuberculous spondylitis diagnosed after percu-
taneous vertebroplasty in a patient who had a history of com-
plete recovery from pulmonary tuberculosis six years pre-
viously is reported.

CASE REPORT

A 58-year-old woman, who had a history of complete re-
covery from pulmonary tuberculosis six years previously, was
hospitalized for severe back pain after a fall. Plain radiographs
and magnetic resonance imaging of the thoracic spine revealed
a fresh compression fracture at the T12 thoracic vertebra (Fig,
1). Bone densitometry indicated that the spine density was
below average; the mean spinal T-score was -3.98. Physical
examination demonstrated marked tenderness on palpation
of the T12 region. Except for the incapacitating pain, the
vital signs were stable and there was no evidence of infection.
The white blood cell (WBC) count was 6,900 cellymm’® (normal
range 3,000-10,500 cells/mn?’). A hematological analysis demon-
strated that erythrocyte sedimentation rate (ESR) of 12 mm/hr
and C-reactive protein (CRP) of 0.5 mg/dL, which were all
within normal range. The pain relief was refractory to medical
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Fig. 1. A 58-year-old woman with
a T12 osteoporotic compression
fracture. A, B, C: T1-weighted,
T2-weighted and fat suppression
sagittal magnetic resonance ima-
ges reveal a fresh compression
fracture at the T12 level. D: Sim-
ple lateral radiograph shows good
filling of bone cement dfter percu-
taneous vertebroplasty.

treatment for 2 weeks; therefore, vertebroplasty was performed
and there were no intraoperative complications. Antibiotic
prophylaxis was not administered before the procedure. The
back pain improved dramatically, and the patient was dischar-
ged two days after the procedure. However, three weeks after
the vertebroplasty, the pain gradually worsened despite ad-
ministration of analgesic agents; the patient was readmitted
four weeks later. Moreover, the patient reported intermittent
fever with cold sweats. At the time of re-admission, the patient
had a low grade fever 37.5°C. Hematological investigation
revealed a mild leukocytosis with a total WBC count of 11,000
cells/mm?’, elevation of the erythrocyte sedimentation rate (ESR)
to 42 mmy/h (normal range <30 mvh) and a C-reactive pro-
tein (CRP) concentration of 2.05 mg/dL (normal range <0.8
mg/dL). Radiography and computed tomographic scanning re-
vealed severe kyphosis, and that the disc space at the T11-T12
level had collapsed (Fig. 2). MRI also showed heterogeneous
signal intensity with the spondylitis (Fig. 3). Initially, the pa-
tient was impressed with a pyogenic spondylitis, and percuta-
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Fig. 2. Simple lateral radiograph and computed tomographic
scan at 4 weeks affer percutaneous vertebroplasty show aggravated
kyphotic changes.

Fig. 3. T1-weighted and T2-weighted sagittal magnetic resonance
images at 4 weeks affer percutaneous vertebroplasty. Infectious
spondylitis was apparent at the T11 and T12 levels.

neous needle biopsy from the T11 and T12 vertebrae was
performed. The patient was treated with antibiotics empiri-
cally before the results of the culture were available. However,
the culture of the biopsy specimens was negative and did not
lead to the identification of the causative micro-organism, in-
cluding acid fast bacilli. However, the polymerase chain rea-
ction (PCR) test results, specific for Mycobacterium tubercu-
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Fig. 4. Simple lateral radiograph
of the thoracolumbar spine at
14 months affer posterior instru-
mentation and fusion shows im-
planted hardware and improved
kyphosis.

losis, were positive for three of the four specimens (one from
T11 and two from T12). Medication for tuberculosis was
started with the diagnosis of tuberculous spondylitis. After
three weeks of tuberculosis drug therapy, the ESR and CRP
decreased to nearly the normal range (30 and 0.38, respectively).
However, the patient was not able to walk independently be-
cause of persistent pain and aggravated kyphosis. The patient
underwent posterior fusion and instrumentation from T9 to
L2 without neural decompression (Fig. 4). After surgery, pain
relief was achieved. The medication for tuberculosis was con-
tinued for 14 months. By 20 months after the surgery, the
patient could ambulate independently without difficulty and
complained only of back stiffness when walking.

DISCUSSION

Percutaneous vertebroplasty is a widely accepted treatment
for painful osteoporotic compression fractures; it usually pro-
vides patients with immediate pain relief. However, long term
results have shown a number of complications associated with
this popular procedure. These complications are mainly rela-
ted to migration of cement into the venous system, neural
foramina, and posterior spinal canal as well as the generation
of cement emboli”'?. Infections after vertebroplasty are rare;
most cases are related to systemic infection prior to the pro-
cedure. The patients with infections may be predisposed to
develop spondylitis, especially at sites where foreign bodies
are retained after hematological dissemination”". To date,
there has been only one case of tuberculous spondylitis re-
ported in association with percutaneous vertebroplasty; but
the patient presented with several risk factors for tuberculosis
(immunosuppressive treatment, liver transplantation and he-
reditary hemochromatosis)”. This was different from the case
presented here. The present patient had the past history of

pulmonary tuberculosis. In fact, we do not know exact etiology
of present tuberculous spondylitis after percutaneous vertebro-
plasty. It was possible that back pain presented as an initial
symptom of tuberculous spondylitis. However, she stated re-
cent traumatic history and showed severe osteoporosis on
bone mineral densitometry. Based on these findings, we dedu-
ced that this case would be osteoporotic compression fracture
and performed percutaneous vertebroplasty without bone mar-
row biopsy. Regretful thing in this patient was the abscence
of bone biopsy before percutaneous vertebroplasty. If there
were positive results of tuberculous spondylitis, we should not
have performed percutaneous vertebroplasty. Indeed, there is
possibility of tuberculous spondylitis being initially misdiag-
nosed as benign compression fracture in spite of evident his-
tory of slip down. Although MRI scan is the most accurate
imaging study, it still may be difficult to differentiate between
tuberculous spondylitis and compression fracture in some
cases. Mycobacterium tuberculosis might spread hematoge-
nously and could seed any organ and became latent if the
T-cell mediated immunity of the host was sufficiently com-
petent. When immunity has become attenuated due to aging
or disease, the latent Mycobacterium tuberculosis may be rea-
ctivated and CD4 + T-lymphocytes play a pivotal role in com-
bating the invading intracellular bacteria®. Scanga et al. reported
that depletion of CD4 + T-lymphocytes in a mouse model
resulted in a rapid reactivation of previously dormant Myco-
bacterium tuberculosis, contributing to an augmented bacte-
rial load and exacerbating the tuberculosis™. The progression
of tuberculous spondylitis is usually insidious and slow. The
main symptom, back pain, is not specific, and frequently re-
sults in a delayed diagnosis resulting in neurological deficits
and more significant vertebral destruction. The clinical pre-
sentation together with the radiological appearance of the
spine and a positive tuberculin test may suggest tuberculous
spondylitis. However, a definitive diagnosis of tuberculous
spondylitis is based on the pathological findings. Unfortunately,
culture results require more than two or three weeks and usu-
ally have a low sensitivity of 50%. Lee et al.'” reported pos-
itive culture results in only 27 out of 47 patients of tuberculous
spondylitis (62%). In our patient, bacterial culture tests for
Mycobacterium tuberculosis, with the specimens obtained by
needle biopsy, did not reveal the causative bacterium. How-
ever, PCR technology was a helpful method for expediting
the diagnosis and treatment by amplifying DNA in specimens.
Park et al.” used this technique in 28 patients diagnosed clin-
ically with tuberculosis with the pathological findings of chro-
nic but not granulomatous inflammation; there were 10 pos-
itive results in the study and they concluded that PCR technol-
ogy was helpful for diagnosing such patients. Mycobacterium
tuberculosis was likely responsible for the infection of the pa-

Korean ] Spine 10(2) June 2013 99



JH Kang, et al.

tient reported here. This is based on the positive PCR results
for Mycobacterium tuberculosis and the rapid improvement
of the markers of infection with the treatment for tuberculosis.
Kim and Jung et al.>” reported that a well-defined, abnormal
paraspinal signal; a thin, smooth abscess with peripheral en-
hancement; subligamentous extension to multiple levels, and
involvement of the thoracic vertebrae are main characteristics
of tuberculous spondylitis rather than pyogenic spondylitis.
The current patient underwent posterior fusion with instru-
mentation due to persistent pain caused by severe kyphotic
changes. Ha et al.? evaluated the differences in adherence and
biofilm formation between Staphylococcus aureus and Myco-
bacterium tuberculosis on various implant surfaces. Many expe-
rimental studies have suggested that Mycobacte- rium tuber-
culosis, unlike bacteria, have low adherence to stainless steel
and forms less polysaccharide biofilm. Therefore, the use of
implants in the presence of spinal tuberculous spondylitis is
theoretically safe'”. As the correct diagnosis and adequate treat-
ment is essential, spine surgeons should consider this disease
entity to avoid any misdiagnosis or complication. Active investi-
gation including microbiological and preoperative bone biopsy
is of utmost importance.

CONCLUSION

This case illustrates that although rare, activated tuberculous
spondylitis by Mycobacterium tuberculosis should be consid-
ered as a possible complication of percutaneous vertebroplasty,
especially if the patient has a history of previous pulmonary
tuberculosis. Careful preoperative diagnostic trials including
bone biopsy are indispensible to correctly and PCR analysis
for Mycobacterium tuberculosis may be a useful diagnostic
method in cases with negative culture result on biopsy specimens.
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