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Abstract
Background
Mycobacterium xenopi (M. xenopi) osteomyelitis is an uncommon infection which is found 
in immunosuppressed patients. It is reported to be a slow-growing, nonchromogenic or 
scotochromogenic nontuberculous mycobacterium. The lungs constitute the most common site 
for infection and extrapulmonary manifestations, and disseminated forms of the disease are rare. 
Only a few cases of spontaneous spinal involvement have been reported. We report a case of M. 
xenopi vertebral osteomyelitis of the spine.

Patient and methods 
A 41-year-old female patient, HIV reactive on antiretroviral therapy with a low CD4 count of 
183 cells/mm3, presented with clinical and radiological features in keeping with thoracic spinal 
tuberculosis, complicated with thoracic myelopathy. She was managed surgically with costo-
transversectomy and drainage of the paraspinal cold abscess. The Ziehl–Neelsen staining was 
negative for acid-fast bacilli. However, the histology result revealed a necrotising granulomatous 
inflammation. A delayed result of polymerase chain reaction (PCR)/line probe assay for 
Mycobacterium genus testing revealed the presence of M. xenopi, as the cause for the spine 
osteomyelitis and thoracic myelopathy. However, no M. xenopi susceptibility testing, and no 
specific photoreactivity techniques for strain identification, were performed. Anti-tuberculosis 
therapy (ATT) consisting of a two-month initiation phase using rifampicin, isoniazid, ethambutol 
and pyrazinamide, followed by a seven-month continuation phase using rifampicin and isoniazid, 
was initiated according to national guidelines. She was fitted with a thoraco-lumbar-sacral 
orthosis, and underwent a spinal rehabilitation programme. Upon receipt of the PCR result, and 
considering the good clinical and radiological response to ATT, a consensus was reached with 
the Infectious Disease Unit (IDU) to continue with ATT until 18 months due to the atypical nature 
of the pathogen. 

Results 
The patient was successfully treated with the standard TB regimen, but for a period of 18 months, 
and made full clinical neurological recovery, without any back pain. Furthermore, her CD4 count 
had also improved to 707 cells/mm3 with a viral load reported lower than 1 000 copies/ml. 	     

Conclusion
This case report emphasises the importance of biopsy in suspected spinal tuberculosis and 
highlights the concerns with laboratory testing and the prognostic and therapeutic implications of 
a positive strain identification.

Level of evidence: Level 5
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Introduction 
Mycobacterium xenopi (M. xenopi) was first isolated in the 
United Kingdom in 1959 by Schwabacher from skin granulomas 
of a South African female toad (Xenopus laevis). It is reported 
to be a slow-growing, nonchromogenic or scotochromogenic 
nontuberculous mycobacterium (NTM) with optimal growth speed 
at 42 °C.1 The lungs constitute the most common site for infection 
and particularly in HIV-reactive patients with CD4 counts below 
100 cells/mm3.2,3 Extrapulmonary manifestations and disseminated 
forms of the disease are rare.4 The first case of M. xenopi infection 
in humans was published in 1965 and since then only a few 

cases of spontaneous spinal involvement have been reported.5-9 
However, cases of nosocomial vertebral infections have been 
reported following discovertebral surgery due to contaminated 
surgical instruments by tap water at a mean time of 5.6 years for 
diagnosis.10

A positive culture for M. xenopi raises the concern as to whether 
it is a contaminant or true pathogen.11 The difficulties in isolating the 
organism and recommendations for improving culture techniques 
have been reported in the literature.12,13 Increasingly, rRNA nucleic 
acid probe testing for M. xenopi is performed to confirm the 
diagnosis.14 The American Thoracic Society (ATS) and Infectious 
Diseases Society of America (IDSA) guidelines for the diagnosis 
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of NTM lung disease include clinical, 
radiological and microbiological 
criteria. The microbiologic criterion 
requires a positive culture from at 
least two separate expectorated 
sputum samples. Unfortunately, no 
guidelines exist for the diagnosis of 
extrapulmonary manifestations.15,16 
The optimal treatment for M. xenopi is 
yet to be identified. However, a recent 
study on mice shows significant 
bactericidal effect with ethambutol/
rifampicin combination with either 
clarithromycin or moxifloxacin.17 
We report a case of thoracic spine 
osteomyelitis caused by M. xenopi, 
destroying three contiguous mid-
thoracic vertebrae, causing spinal 
stenosis and myelopathy. The 
patient was successfully treated 
with anti-TB treatment (ATT),18 after 
limited cold abscess drainage. This 
case highlights the concerns with 
laboratory testing and the increased 
use of PCR in mycobacterial infection 
diagnosis. 

Case report 
A 41-year-old female presented with a four-month history of pro-
gressive thoracic back pain and walking difficulty. At the time of 
presentation, she was wheelchair-bound and she had bladder and 
bowel incontinence. She was HIV reactive and was on antiretroviral 
therapy (ART) since 2006. Her clinical evaluation revealed no 
obvious gibbus, but there was spastic paraplegia (American Spinal 
Injury Association Impairment scale [ASIA] A)19 with a T4 sensory 
level. Laboratory investigations revealed a raised erythrocyte 
sedimentation rate (ESR) of 67 mm/hr, a C-reactive protein (CRP) 
of 50 mg/L and a CD4 count of 187 cells/mm3. 

The thoracic spine X-rays revealed a double heart shadow and 
irregularity, and collapse of the T7 and T8 vertebrae. The STIR 
and T2 MRI scans showed three-level thoracic spine involvement 
(T6–T9), with spinal stenosis and paraspinal fluid collection and 
increased cord signal (Figure 1). 

The working diagnosis of tuberculosis (TB) of the spine was 
made. The differential diagnosis of an atypical mycobacterial in-
fection, a non-mycobacterial infection (fungal) and spine neoplasm 
were also considered. 

The patient underwent drainage of pus and caseous-like 
material through left-sided costo-transversectomy at T7/T8 level. 
Specimens were sent for Ziehl–Neelsen staining, microscopy 
culture and sensitivity, and histology. 	

The Ziehl–Neelsen staining was negative for acid-fast bacilli. 
However, the histology result revealed a necrotising granulomatous 
inflammation. No malignant cells were seen. Anti-tuberculosis 
therapy (ATT) consisting of a two-month initiation phase using 
rifampicin, isoniazid, ethambutol and pyrazinamide, followed by 
a seven-month continuation phase using rifampicin and isoniazid, 
was initiated according to national guidelines,18 and a thoraco-
lumbar-sacral orthosis was fitted. The patient was in a wheelchair 
for spine rehabilitation.

At her four-month follow-up visit, the patient’s back pain 
had reduced significantly, and her neurology had improved to  
ASIA C. At this stage, review of supplementary laboratory 
results for polymerase chain reaction (PCR)/line probe assay for 
Mycobacterium genus testing revealed the presence of M. xenopi. 

However, no M. xenopi susceptibility testing, and no specific 
photoreactivity techniques for strain identification were performed. 
The culture result showed no growth. Her CD4 count had also 
improved to 707 cells/mm3 with a viral load reported lower than  
1 000 copies/ml. The thoracic spine X-rays (Figure 2) showed no 
progression of vertebral destruction with reduction of the paraspinal 
shadow seen at presentation. Considering the good clinical and 
radiological response to ATT, a consensus was reached with the 
Infectious Disease Unit (IDU) to continue with ATT until 18 months 
due to the atypical nature of the pathogen. 

At the next follow-up visit, the patient’s neurology had improved 
to ASIA D, she was mobilising with crutches and she had good 
recovery of bowel and bladder control.The ATT was continued until 
she completed 18 months. At her last follow-up visit, she had full 
neurological recovery without any back pain and she returned to 
work. 

a b c d

Figure 1. The thoracic spine X-rays showed in (a) double heart shadow and (b) irregularity and the collapse 
of T7 and T8 vertebrae. The STIR and T2 MRI scans (c) and (d) show three-levels thoracic (T6–T9) spine 
involvement with spinal stenosis and paraspinal fluid collection, as well as cord signal.
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Figure 2. Last follow-up thoracic spine X-rays show no progression of 
vertebral destruction with reduction of the paraspinal shadow.
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Discussion
The majority of clinical cases of M. xenopi have been found in 
the pulmonary specimens of HIV-reactive patients. Although ex-
tremely rare, Kulasegaram et al.16 report that extrapulmonary 
spinal M. xenopi has a clinical presentation somewhat similar to 
M. tuberculosis, but the progression seems slower. In most case 
reports, treatment was conservative with variable results.2,4 Our 
patient confirms these observations, as she had a presentation like 
that of spinal M. tuberculosis, was HIV reactive with low immunity 
(CD4 count) and she responded well to ATT after limited cold 
abscess drainage. 

Tissue diagnosis in the form of CT-guided, percutaneous or 
open vertebral biopsy, is always required.16 Photoreactivity testing 
to reveal a non-chromogen isolate and, increasingly, confirmation 
by rRNA nucleic acid probe testing are performed.1,15 In this case, 
an open biopsy was undertaken. The microbiological diagnosis of  
M. xenopi was made from the laboratory PCR supplementary testing 
of the drainage specimen. In the absence of strain identification, 
the need for repeat biopsy was considered. However, concerns 
regarding the assurance of a positive yield, the invasive nature 
of the procedure and the good clinical and radiological response 
to ATT led us to regard the procedure as unjustified and it was 
not performed. Currently, although the ATS diagnostic criteria are 
designed for lung disease, many authors still recommend their 
awareness as a good tool for determining clinical relevance.14,15

According to the British Thoracic Society, the treatment in pul-
monary disease is reported to be difficult with high failure, relapse 
and mortality rates, despite prolonged courses of rifampicin, 
ethambutol and isoniazid.20 The ATS/IDSA (American Thoracic 
Society/Infectious Diseases Society of America) recommends 
a combination regimen that includes either streptomycin or 
clarithromycin for a duration of 18 to 24 months. Ongoing trials with 
macrolides and quinolones are yet to produce results. Other reports 
suggest there is no correlation between in vitro susceptibility and 
clinical response.

This patient was successfully treated with standard TB regimen, 
but for a period of 18 months as recommended by the IDU, and 
she made full clinical (neurological) recovery. The favourable 
response to the standard TB regimen suggests that M. xenopi 
was susceptible to at least one of the components of the regimen. 
This emphasises the unresolved debate on the exact susceptibility 
of M. xenopi and its value in clinical practice. Therefore, greater 
awareness of the ATS nontuberculous mycobacteria management 
guidelines is recommended in the literature, to optimise the clinical 
response.17

Conclusion
In the presense of HIV co-infection, atypical mycobacterial in-
fection must be considered in the differential diagnosis. This case 
report emphasises the importance of biopsy in suspected spinal 
TB cases, not only to establish the diagnosis but also for strain 
identification and prognostic and therapeutic implications.
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