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Late Onset Tuberculous Spondylitis Following Kyphoplasty:
A Case Report and Review of the Literature

Hee Jin Kim, Dong Ah Shin, Kyung Gi Cho, Sang Sup Chung

Department of Neurosurgery, Bundang CHA Hospital, CHA University, Seongnam, Korea

A 76-year-old woman with compression fracture of L1 underwent percutaneous balloon kyphoplasty using polymethyl meth-
acrylate. Three years after kyphoplasty of L1, the patient was readmitted with severe low back pain. Magnetic resonance
imaging revealed progressive collapse of L1 vertebra and new compression fracture at T12. There were no signs of infe-
ction. As conservative treatment failed, combined surgery consisting of anterior corpectomy of T12 and L1, interposition
of a titanium mesh cage filled with autologous rib graft, and anterior instrumentation of T11-L2 was performed. Histologic
examination showed granulomatous inflammation surrounding the cement. Polymerase chain reaction and culture of the
specimen confirmed the diagnosis of tuberculosis. The anti-tuberculous medications were administered for 10 months, and
the patient recovered without any sequelae. Tuberculous spondylitis should be included in the differential diagnosis of
spondylitis after cement augmentation. If conservative antibiotic therapy fails, resection of the infected bone-cement com-

plex is indicated.
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INTRODUCTION

Percutaneous kyphoplasty has been proved to be effective
in the treatment of osteoporotic compression fractures”' "',
Itinvolves balloon inflation and injection of polymethyl meth-
acrylate into the fractured vertebra. It can dramatically relieve
pain and may restore height of vertebral body”'"'?. Although
the complication rate is low, many complications including
cement leakage, emboli to the brain, lung and heart, intra-
operative rib fractures, and subsequent fractures of the adja-
cent or augmented vertebrae have been reported in the recent
literature®'?. However, infectious complications after cement
augmentation are still rarely reported®">'®"”). Tuberculous
infections are even more rare, and to the best of our knowl-
edge, only 2 cases of tuberculous spondylitis after cement aug-
mentation have been reported™'”. Here we report a case of
tuberculous spondylitis after kyphoplasty and its successful
management with a review of the literature.
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CASE REPORT

A 76-year-old woman visited our clinic for severe low back
pain recently aggravated without any predisposing factor. The
patient had a medical history of type II diabetes mellitus and
hypertension. Simple radiographs of the lumbar spine showed
a compression fracture of L1. Mag- netic resonance imaging
(MRI) scan revealed a benign compression fracture of L1. The
patient was admitted to our department for kyphoplasty of
L1. Blood pressure was maintained within the normal range
and blood sugar level was well regulated. T-score for bone
densitometry was calculated to be -4.3. Chest radiographs did
not show any signs of pulmonary disease. Percutaneous kypho-
plasty was performed under local anesthesia without any com-
plications. The severe low back pain disappeared immediately
after kyphoplasty. Three years later, the patient presented to
the pain clinic complaining of recurrent low back pain. The
patient underwent lumbar epidural block and facet joint block.
Several days later, the patient returned to our department due
to aggravation of low back pain and development of fever.
Laboratory tests revealed elevated inflammatory markers, ery-
throcyte sedimentation rate (ESR), C-reactive protein (CRP)
and procalcitonin levels. Empirical broad-spectrum antibiotics
were administered. MRI scan was conducted and showed new
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Fig. 1. Magnetic resonance images (A: T2-weighted images, B: T1-weighted images, C: Enhanced sagittal T1-weighted images, D:
Enhanced axial T1-weighted images). They demonstrate progressive collapse of the previously augmented L1 vertebra. They also
demonstrate a new compression fracture at T12 (large arrow), paravertebral abscess, and spondylitis of T12 and L1 (small arrow).

Fig. 2. Histologic examination of the resected infected fissue shows
chronic granulomatous inflammation with caseous necrosis con-
sistent with tuberculosis (H&E staining, x100).

compression fracture at T12, paravertebral abscess, and spon-
dylitis of T12 and L1 (Fig. 1). We suspected bacterial spondyli-
tis, as there was no typical evidence of tuberculous spondylitis
including commencement of infection at the anterior aspect
of the vertebral body adjacent to the endplate. The patient
did not respond to antibiotic treatment and there was no decre-
ase in inflammatory markers. The patient complained of intol-
erable lower back pain and radiating leg pain. We performed
surgery for tissue biopsy, pathogen identification and spinal
decompression. Total corpectomy of T12 and L1 was perfor-
med using a transdiaphragmatic retropleural-retroperitoneal
approach. Then anterior reinforcement with a titanium mesh

cage filled with autologous rib graft was performed. The necro-
tic tissue was biopsied and cultured. However, the bacterial
culture was negative. Histologic examination of the resected
specimen revealed a granulomatous inflammation with case-
ous necrosis (Fig. 2). Therefore, specific polymerase chain rea-
ction and acid-fast bacilli stain were subsequently carried out
and they confirmed the diagnosis of a tuberculous infection.
Subsequent tuberculosis culture showed evidence for mycoba-
cterium tuberculosis. Antibiotics were promptly changed to
anti-tuberculous medications including isoniazid, rifampicin,
pyrazinamide, and ethambutol. Approximately three months
after the surgery and anti-tuberculous medications, inflamma-
tory markers decreased to subclinical levels. The anti-tuber-
culous medications were administered for 10 months, and the
patient recovered without any sequelae.

DISCUSSION

There are several reports of episodes of serious local infe-
ctions after cement augmentation in patients with any history
ofsystemic infection'?. Reports of cases of spinal tuberculosis
after cement augmentation are extremely rare, with only 2
cases being reported in the literature with PubMed search
(Table 1)*'. The worldwide incidence of tuberculosis contin-
ues to increase”. Although spinal tuberculosis accounts for
29% of all tuberculosis cases, its incidence is increasing in parallel
with the growing numbers of immunocompromised patients'”.

The occurrence of tuberculous spondylitis can be explained
in several ways. In case of active pulmonary tuberculosis, hem-
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Table 1. Summary of 3 cases of tuberculous spondylitis after cement augmentation

Study Age/Sex Underlylng.medmol PulmonorY Treated  Infected 'T|me‘to Treatment Outcome
conditions tuberculosis  level (s) level  infection
Ivo et al. 70/M DM, COPD, HCP, Yes L1 L1 2 weeks  Surgery Died due to
toxic hepatopathy, Anti-tuberculous  multi organ
esophagitis medications failure
Bouvresse et al.  69/M Liver transplantation, No T12, L1, L5 1 month  Surgery Cured
immunosuppressed 12, L3, Anti-tuberculous
status, osteoporosis L4, L5 medications
Steroid
Current study 76/F DM, hypertension No T12, L1 T12, LT 3 years  Surgery Cured
Anti-tuberculous
medications

DM: diabetes mellitus, COPD: chronic obstructive pulmonary disease, HCP: hypertensive cardiomyopathy

atogenous spreading from the lung to the vertebra is the most
probable mechanism'”. As cultures of bronchial washings con-
firmed the diagnosis of tuberculosis, the case reported by Ivo
can be explained to have been caused by hematogenous sprea-
ding'’. However, the present case and the case reported by
Bouvresse showed no evidence of active pulmonary tubercu-
losis”. Since in most of the cases reported in the literature,
the patients did not suffer from pulmonary tuberculosis, local
reacti- vation of quiescentmycobacteria can be suggested as
another probable mechanism™'”. Mycobacteria divide asym-
metrically, generating a population of cells that grow at differ-
ent rates, have different sizes, and differ in how susceptible
they are to antibiotics, increasing the chances that at least
some will survive”. In addition, mycobacteria-infected macro-
phages at the primary site of infection may migrate and initiate
tuberculous spondylitis”. Ivo suggested that cement augmen-
tation may act as a trigger for serious tuberculous or nontu-
berculous infections by unknown mechanisms'. The term locus
minoris resistentiae indicates a place of less resistance”. This
concept explains why tuberculous and nontuberculous myco-
bacterial infections arise at the site of injury. According to
this concept, cement augmentation can be considered as surgi-
cal trauma, and hence tuberculous spondylitis may develop
easily. There is another possibility of tuberculous spondylitis
being initially misdiag- nosed as benign compression fracture.
Clinical and radiological features of tuberculous spondylitis
and benign com- pression fracture are similar”. However, in
our case, it is unclear whether kyphoplasty triggered a local
tissue response thereby increasing susceptibility to tuberculous
spondylitisor we performed kyphoplasty on an infected verte-
bra since the time between kyphoplasty and the occurrence
of tuberculous spondylitis was more than three years. In the
case of tuberculous spondylitis, the lungs are rarely involved
and there are no specificsigns or symptoms™". Although MRI
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scan is currently the most accurate imaging study, it still may
not differentiate betweentuberculous spondylitis and benign
compression fracture in some cases”. Therefore, the diagnosis
of spinal tuberculosis is difficult and often delayed. All patients
cannot be diagnosed as tuberculous spondylitis preoperatively.
The patient in the case reported by Ivo initially took broad
spectrum antibiotics while our patient underwent conservative
treatment for two months'”. As the correct diagnosis and spe-
cific treatment is essential, a physician should be aware of
this disease entity to avoid any delay in diagnosis and treat-
ment. In case of presence of any risk factors for tuberculosis,
adequate microbiological and histologic examination is nece-
ssary. Also, if no pathogen is cultured from tissue specimens of
infective spondylitis, performing tuberculosis culture should
be considered. Active investigation including microbiological
and histologic examination is of utmost importance to avoid
any delay in correct diagnosis and specific treatment. If medical
treatment fails, the surgical resection of the infected vertebrae
is recommended with careful consideration of the patient’s
general medical condition.

CONCLUSION

Tuberculous spondylitis should be included in the differ-
ential diagnosis of spondylitis after cement augmentation. If
conservative antibiotic therapy fails, resection of the infected
bone-cement complex is indicated.
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