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n INTRODUCTION

Spinal infections are severe conditions that re-
quire accurate procedures to reach diagnosis, 

often long-lasting antibiotic therapy and, some-
times, surgical treatment [1, 2]. Non Tuberculous 
Mycobacteria (NTM) infections are quite uncom-
mon especially in healthy patients. However, late-
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ly, an increase of NTM-related infections was de-
scribed in the Literature and 125 new species of 
NTM were reported [3]. NTMs could be implicat-
ed in many infections. The most common sites in-
volved were the lungs, skin and joints; multiple 
organs involvement with disseminated infections 
could also occur [4]. Spondylodiscitis (SD) caused 
by NTM were rarely reported. Different species of 
NTM could cause SD, but the most frequent path-
ogens belong to the Mycobacterium Avium Com-
plex (MAC) [5]. The Mycobacterium xenopi is an 
atypical, slow growing, scotochromogenic Myco-
bacteriium, firstly described in 1959 from skin le-

Purpose: Mycobacterium xenopi and Non Tuberculous 
Mycobacteria (NTM) are rare causes of spondylodisci-
tis (SD). The aim of this study was to highlight the rel-
evance of considering these pathogens in differential 
diagnosis of slow growing SD, obtaining the correct 
diagnosis and evaluating the key points of manage-
ment and therapy approach.
Methods: A case of surgically treated Mycobacterium 
xenopi SD is reported. A systematic review according to 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines was per-
formed. The research was conducted on MEDLINE, 
PubMed and Scopus using as search-terms “verte-
bral”, “spinal”, “infection”, “spondylodiscitis”, “disci-
tis”, “osteomyelitis”, “atypical”, “nontuberculous”, 
“mycobacterium”.

SUMMARY

Results: After the screening of 444 titles and abstracts, 
113 papers were considered eligible for the full-text 
analysis. Seventy-seven studies that met inclusion cri-
teria were finally included in the review. Overall, in-
cluding our report, 91 patients affected by NTM SD 
were analyzed in this systematic review
Conclusion: This review highlights the rarity of spinal 
infections due to NTM and the difficulty of their man-
agement. A tailored approach with prolonged antibiot-
ic therapy, eventually associated with surgery in select-
ed cases were suggested for the treatment of NTM in-
fections.

Keywords:  Mycobacterium xenopi, spondylodiscitis, 
vertebral osteomyelitis, non tubercolar mycobacteria, 
spinal infections. 
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sions of an aquatic frog, Xenopus laevis [6]. M. xen-
opi is the third most common mycobacterium iso-
lated from pulmonary specimens in Europe, less 
commonly isolated in the USA [7]. Extra-pulmo-
nary infections caused by M. xenopi are rarely ob-
served, also because of difficulties in the patho-
gen identification. The aims of the study were to 
report a rare case of M. xenopi SD in a patient with 
Systemic Lupus Erythematosus (SLE) and per-
form a systematic Literature review about Non 
Tuberculous Mycobacteria Spondylodiscitis 
(NTMSD) focusing on diagnostic and therapeutic 
difficulties. 
 

n MATERIAL AND METHODS

This research was conducted according to the Pre-
ferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines (Figure 
1) [8]. 

Search Strategy 
A systematic review of the Literature indexed in 
PubMed, MEDLINE and Scopus databases, using 
as search-terms: “vertebral”, “spinal”, “infec-
tion”, “spondylodiscitis”, “discitis”, “osteomyeli-

tis”, “atypical”, “nontuberculous”, “mycobacteri-
um” and their MeSH terms in any possible combi-
nation., using Boolean operator “AND” and 
“OR”, was performed from 1970 to March 2020. 
The search was reiterated until May 15, 2020. The 
reference lists of relevant studies were screened to 
identify other studies of interest.

Inclusion and Exclusion Criteria 
Were included in the present review studies re-
porting: demographic features, symptoms, diag-
nostic settings, treatment, possible complications 
and outcomes in patients with NTMVO. Only ar-
ticles written in English with available abstract 
were included. Surgical technique reports, expert 
opinions, studies on animals, unpublished re-
ports, cadaver or in vitro investigations, book 
chapters and abstracts from scientific meetings 
were excluded.

Data Collection 
Two authors (A.P and A.S.) independently con-
ducted the above mentioned search by title and 
abstract. If the articles met inclusion criteria, the 
full text was obtained and consequently reviewed. 
Any discordance was solved by consensus with a 

Figure 1 - PRISMA Flow-chart.
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Figure 2 552 

a,b. Spinal MR sagittal and axial images T2-weighted showing partial collapse of T8 vertebral body 553 

and hyperintensity of T8-T9 disc space suggestive for spondylodiscitis.  554 

c,d. Spinal CT sagittal and axial images showing complete collapse of T8 and presence of spinal 555 

canal stenosis.  556 
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third author (M.F.). Items/data reported from the 
included articles were: age and gender of the pa-
tients, location of the NTMSD, type of surgical 
treatment performed, underlying conditions, 
presence and location of any abscesses, presence 
of any immunosuppressive therapy, antibiotic 
therapy used, duration of antibiotic therapy, out-
come, complications, and duration of follow-up. 

Statistical Analysis 
Numbers software (Apple Inc., Cupertino, CA) 
was used to tabulate the obtained data. Categori-
cal variables are presented as frequency and per-
centages. Continuous variables are presented as 
means and standard deviation. Only one decimal 
digit was reported and was rounded up. 

n CASE REPORT

In November 2019, a 46-year-old woman was ad-
mitted to our emergency unit for worsening back 
pain associated with bilateral legs weakness, uri-
nary retention and walking deficit. The patient 
had an history of pyelonephritis of the right kid-
ney, mitral valve insufficiency, focal crisis and 
aphasia, Systemic Lupus Erythematosus (SLE) for 
about 15 years, treated with prednisolone 10 mg 
daily. In January 2018 at another center, the pa-
tient was diagnosed with SD T8-T9 (Figure 2a, b). 

Computer Tomography (CT) guided percutane-
ous biopsy and postoperative blood-cultures 
were negative. Empiric antibiotic therapy was ad-
ministered with a combination of vancomycin ev 
and teicoplanin ev for 14 days followed by ad-
ministration of cefditoren per os up to September 
2018. After treatment the patient reported a slight 
pain improvement.
In the emergency room a neurological examina-
tion was performed; no motor deficit of upper 
limbs was observed. Hypoaesthesia at T7-T8 ter-
ritories, hypoaesthesia and motor deficit at lower 
limbs (3/5 MRC in hip flexion, leg extension, an-
kle flexion and extension) were found; patellar 
reflex were hyper-evocable bilaterally, Achilles 
reflex was absent bilaterally. Visual Analogue 
Scale (VAS) for back pain was 8. Laboratory test 
showed Erythrocyte Sedimentation Rate (ESR) of 
27 mm/h, increased C-reactive protein (CRP 49.7 
mg/L), Hb 13.1 g/ dL, White Blood Cells (WBC) 
7.55x10^9/l.
A dorsal spine CT scan was performed and 
showed total collapse of T8 body with stenosis of 
spinal canal and swelling of paravertebral tissue 
(Figure 2 c, d). There was suspicion of slow grow-
ing mycobacteria spine infection therefore a spi-
nal Magnetic Resonance Imaging (MRI) was per-
formed and a spinal cord compression at T8-T9 
was evident. At the same level, a complete col-

Figure 2
a,b. Spinal MR sagittal and axial 
images T2-weighted showing 
partial collapse of T8 verte-
bral body and hyperintensity 
of T8-T9 disc space suggestive 
for spondylodiscitis. 
c,d. Spinal CT sagittal and ax-
ial images showing complete 
collapse of T8 and presence of 
spinal canal stenosis. 
e,f. Spinal MR sagittal and axial 
images T2-weighted showing 
collapse of T8 vertebral body 
and spinal cord compression 
at T8-T9 level.
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lapse of T8 body (Figure 2 e, f) morphological al-
teration, associated with stenosis of the spinal ca-
nal and were observed. Angular kyphosis due to 
the collapse of T8’s body was also noted; segmen-
tal kyphosis was 34.9°. A soft inflammatory tissue 
was observed at the T8 body. Due to the worsen-
ing neurological symptoms decompressive sur-
gery was required. Under general anesthesia and 
in prone position a debulking of purulent materi-
al associated with T8-T9 wide decompression 
through bilateral laminectomy, and T5- T12 
trans-pedicle screw fixation was performed (Fig-
ure 3 a, c, d). During the surgery a correction of 
angular kyphosis was obtained. The thoracic Ky-
phosis changed from 34.9° preoperative to 16.5° 
postoperative (Figure 3 b, c). A large sampling of 
material was obtained during the surgery and 
sent for histological and microbiological analysis. 
After surgery empiric antibiotics therapy with 
Vancomycin 1000 mg every 12 h and Ciprofloxa-
cin 400 mg every 12 h was started. A rigid brace 
was also prescribed for early mobilization. The 
exam on intraoperative sample resulted negative 
for fungi (cultural exam), yeasts (mass spectrome-
try), molds (mass spectrometry); moreover 
post-operative blood culture tests were all nega-
tive for microbiological growth. Histological anal-
ysis revealed a granulomatous inflammation. 
Quantiferon test was negative and after the de-

compressive surgery neurological symptoms sig-
nificantly improved and the patient started to be 
mobilized. Laboratory indexes showed a decreas-
ing trend CRP< 20 mg/L) and the pain was signif-
icantly decreased (VAS-back <2; VAS-legs <1). 
After one week the patient was discharged in 
good clinical and neurological conditions. Oral 
empiric antibiotic therapy was prescribed (Cipro-
floxacin 500 mg cpr OS every 12 hours; Minociclin 
100 mg every 12 hours). After 37 days cultural ex-
ams of intraoperative samples were positive for 
Mycobacterium xenopi. The molecular system used 
on the direct sample to differentiate NTM to MTB 
was Anyplex MTB/NTM real-time detection as-
say (Seegene).
The samples obtained by biopsy were used to 
grow mycobacteria in Lowenstein-Jensen (LJ) sol-
id medium and BBL MGIT liquid medium (Bec-
ton Dickinson Diagnostic Systems). MGIT tubes 
were inoculated with 0.5 ml of the specimens and 
incubated in the MGIT 960 system at 37°C. Smears 
were prepared for microscopic examination by 
Ziehl-Neelsen staining and findings were com-
pared with the results of culture, which was con-
sidered the standard diagnostic assay.
Once the microbiological diagnosis of M. xenopi 
infection was obtained, specific antibiotics thera-
py with ethambutol 800 mg/die os, rifabutin 300 
mg/die os and azithromycin 500 mg/die os com-

Figure 3. 
a. Postoperative sagittal CT image showing deformity correction and wide decompression performed. 
b. Preoperative standard X-Ray of thoracic spine in lateral view showing angular kyphosis of 34.9° between T7-T10 level. 
c. Postoperative standard X-Ray of thoracic spine in lateral view showing angular kyphosis correction. 
d. Postoperative standard X-Ray of thoracic spine in anteroposterior view. 
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bination, was administered. At the follow-up visit 
6 months after the surgery, the patient was in 
good health, without neurological signs or pain 
and without signs of mobilization of the implant. 
At the time of publication of this report, antibiotic 
therapy is still ongoing. 
All procedures performed were in accordance 
with the 1964 Helsinki declaration. This research 
has been approved by the IRB of the authors’ affil-
iated institutions. Written informed consent for 
scientific purposes and clinical data collection 
was obtained according to institutional protocol.

Literature review 
After the screening of 444 titles and abstracts, 113 
papers were considered eligible for the full-text 
analysis. Seventy-seven studies that met inclusion 
criteria were finally included in the review. Over-
all, including our report, 91 patients affected by 
NTMSD were analyzed in this systematic review 
[9-85]. More than 50 patients with post-surgical 
M. xenopi SD caused by the contamination of sa-
line solution used during the surgery in a private 
hospital were excluded from our review due to 
the lack of individual patient clinical data [86].

Demographical data
The mean age of included patients was 50.9 (+/-
18.2) years, 4 of these (4.4%) were pediatric (<18yo) 
while 28 (30.8%) of these were elderly (>65yo). 
Among the patients included 52 (57.2%) were 
male and 39 (42.8%) were females. Demographic 
and clinical data are summarized in Table 1.

Localization, presentation symptoms  
and underlying conditions
NTMSD involved the thoracic spine in 47 patients 
(51.7%), the lumbar spine in 39 cases (42.9%) and 
the cervical spine only in one patent (1.1%). In 
four patients (4.4%) there was involvement of the 
whole spine. A single level involvement was 
found in 63 patients (69.3%), multiple level in-
volvement in 28 patients (30.7%) (including the 
four case of whole spine involvement). The pres-
ence of paraspinal abscesses associated with 
NTMSD were reported in 74 patients (81.4 %) cas-
es: among these, 44 (59.4%) were paravertebral 
abscess, 14 (18.9%) were epidural abscess, 3 (4%) 
were intra-psoas abscess and 1 was retroperito-
neal. In 12 cases (13.2%) there were multiple ab-
scess localization. In 30 cases extraspinal localiza-

tions of NTM infections were described. The most 
frequent extraspinal localization was lungs in 7 
cases (7.7%), pelvic ring in 7 cases (7.7%), shoul-
der in 4 cases (4.4%) and knee in 2 cases (2.2%). 
Multiple extraspinal localizations were described 
in 8 patients (8.8%). The most frequent presenta-
tion symptoms were the back pain in 82 (90.2%) 
patients followed by lower extremity weakness in 
35 cases (38.5%), fever in 25 (27.5%) and weight 
loss in 11 (12.1%). 
Forty patients (44%) of these review were immu-
nocompromised, among these: 21 patients suf-
fered of autoimmune diseases (SEL, polymyosite, 
sarcoidosis etc.) in treatment with immunosup-
pressive drugs (mainly steroids), 13 patients had 
HIV disease, 5 patients had congenital immuno-
deficiency (defect of the interferon-gamma recep-
tor and chronic granulomatous disease), 1 patient 
was a kidney transplant recipient. The most fre-
quently observed predisposing conditions in im-
munocompetent patients were: previous spine 
surgery or epidural injection in 10 cases (11%), 
previous tuberculous infections in 6 patients 
(6.6%), diabetes in 5 cases (5.5%) and intravenous 
drug abuse in 4 cases (4.4%).

Diagnosis and etiology
The biological material that led to the diagnosis 
was obtained in 48 cases (52.8%) from a percuta-
neous biopsy, in 32 cases (35.2%) from surgical 
material, in 5 cases (5.5%) from sputum, in 3 cases 
(3.3%) from the drainage of paraspinal abscesses, 
and in 3 (3.3%) cases from blood cultures. Etiolog-
ical diagnosis was made by culturing samples in 
69 cases, (75.9%), nucleic acid hybridization in 12 
cases (13.3%) and polymerase chain reaction 
(PCR) in 10 cases. Among included studies only 
13 of these reported the culture medium used for 
isolation of the pathogen (Lowenstein-Jensen in 9 
cases, Middlebrook 7H10 in 3 cases and MacCon-
key in one case). In 29 cases the growth time of 
pathogen in culture medium and was reported. 
The mean growth time was 33.4 (+/-24.1) days
Isolated Mycobacterium species were: M. avium 
complex (MAC) in 22 cases (24.2%), M. intracellu-
lare (a subtype of MAC) in 20 cases (22%), M. xen-
opi in 11 cases (12.1%), M. fortuitum in 7 cases 
(7.7%), M. chelonae in 7 (7.7%) cases, M. abscessus 
in 6 cases (6.6%), M. kansasii in 6 cases (6.6%), M. 
chimaera in 3 cases (3.3%), M. simiae in 2 cases 
(2.2%) and in one case (1.1%) M. scrofulaceum, M. 
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smegmatis, M. malmoense, M. phlei, M. heckeshorn-
ense, M. flavescens, M. arosiense. Of all the exam-
ined studies, the skin test with purified tuberculin 
antigen was reported in only 33 patients (36.3%); 
among these 10 (30.3%) were positive and 23 
(69.7%) were negative.

Treatment options
Antibiotic therapy alone was administered in 43 
patients (47.3%), while in 48 patients (52.7%) a 
combination of medical and surgical treatment 
was described. In 14 cases (29.4%) a posterior de-
compression was reported, in 9 cases (18.9%) ab-
scess drainage, in 9 cases (18.9%) anterior and 
posterior decompression and fusion, in 8 cases 
(16.8%) posterior decompression and fusion. in 7 
cases (14.7%) anterior decompression and fusion 
and in 1 case (2.1%) vertebroplasty with antibiotic 
cement. Combination antibiotic treatment was 
prescribed in all cases. The most used combina-
tion of drugs was Clarithromycin, Ethambutol, 
Rifampicin in 15 cases (16.5%) followed by isonia-
zid, ethambutol, rifampicin and pyrazinamide in 
8 cases (8.8%). The most commonly used antibiot-
ic was ethambutol (64.9%), followed by: rifampic-
in (61.6%), clarithromycin (51.7%), isoniazid 
(36.3%), pyrazinamide (25.3%), amikacin (15.4%), 
streptomycin (12.1%) and azithromycin (9.9%). In 
53 (58.3%) cases the duration of antibiotic therapy 
was reported. The mean duration was 419 days 
(+/-325.8.9). In 12 cases (13.2%) antibiotic therapy 
was still ongoing at the time the case report was 
published.

Outcomes
The clinical outcome were reported in 80 cases 
(88%). Twenty-five patients (31.2%) had a com-
plete recover at the last follow-up visit. In 39 pa-
tients (48.7%) there was an improvement in symp-
toms and radiological picture without complete 
recovery. 
For eight patients (10%) the antibiotic therapy 
was not effective, thus the infection resulted un-
cured.
Eight patients (10%) died during follow-up from 
complications that occurred during antibiotic 
therapy or the post-operative course. A complica-
tion was reported in 30 patients (33%), among 
these, neurological sequelae were reported in 7 
patients. Spine deformity were observed in 4 pa-
tients. Drug toxicity was observed only in 2 cases 

(2.2%), thus the pharmacological treatment was 
promptly changed. Superficial wound infection 
was reported in two cases. The recurrence rate of 
the infection was 13.2%.

n DISCUSSION

NTMSDs represent a chronic disease, causing 
nonspecific symptoms, such as back pain, ma-
laise, and fatigue which are unnoticed for long 
time [87]. The most common microorganism asso-
ciated with SD is Staphylococcus aureus especially 
in the high-income countries. In low income 
countries, Spinal Tuberculosis (ST) is still a com-
mon cause of SD presenting with early disc space 
sparing and vertebral bodies destruction [88] 
while globally NTM spine infection are rarely de-
scribed.
Many mycobacterial species were reported to be 
implicated in humans infections, including M. 
haemophilum, M. kansasii, M. avium complex (MAC), 
M. asiaticum, M. flavescens, M. terrae, M. goodii and 
M. szulgai; among these, M. xenopi is one of the 
leading causes of mycobacterial SD [88,89]. 
NTMSDs are often misdiagnosed as tuberculosis 
due to analogy in clinical presentation [32, 34]. 
Definitive diagnosis must be confirmed by cultur-
al, molecular and histological examination of tis-
sue sampled during surgery or percutaneous bi-
opsy [66]. Blood cultures are often negative and 
up to 6 weeks of incubation are required to obtain 
positive cultures. A CT-guided fine-needle percu-
taneous biopsy, was considered the gold standard 
in most of the cases. Open biopsy should be pre-
ferred when surgical decompression of the spinal 
cord was necessary because of the presence of 
neurologic symptoms [86]. NTM, including M. 
xenopi, are organisms frequently found in water 
and soil and can inhabit body surfaces [52]. Gen-
erally, in the immunocompetent host, exposure to 
NTM does not lead to disease. Therefore, isolated 
cultures of NTM can often be considered coloniz-
ers or contaminants [85]. It may be difficult to dis-
criminate between contamination and real infec-
tion. The most common clinical manifestation of 
NTM infection is lung disease. NTM bones, joints 
and skin infections are usually related to trauma, 
injury or contamination during surgical proce-
dures. On the other hand NTMSDs are not usual-
ly associated to a trauma or penetrating injury 
[69]. M. xenopi and NTMSDs without apparent 
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trauma or surgery could presumably be due to 
haematogenous diffusion. They occur usually in 
immunocompromised patients; Indeed, in our re-
view we found that 44% of patients presented an 
immunosuppression condition (iatrogen or dis-
ease related). Furthermore, 11% of total cases con-
sist of immunocompetent patients who under-
went spinal surgery before diagnosis. The rarity 
of NTMSDs, difficulties to reach a diagnosis and 
limited clinical experience represent nowadays a 
therapeutic challenge. 
Conventional anti-tuberculous drugs are not ef-
fective for the treatment of NTMSDs and this is-
sue underscores the importance of reaching a cor-
rect diagnosis as soon as possible [90]. Since sev-
eral weeks are needed to obtain the result of my-
cobacteria culture it could be appropriate to per-
form PCR and culture for M. tuberculosis and 
NTM when clinical suspect is considered. Surgi-
cal treatment is mandatory for patients with neu-
rologic deficit, uncontrolled infection, spinal in-
stability, collapse of one or more vertebral bodies. 
[69, 91, 92]. Cortico-cancellous bone autograft 
with instrumented posterior fusion seems to give 
good clinical results [30, 93]. Usually antibiotic 
therapy consists in a long lasting combination of 
Clarithromycin, Ethambutol and Rifampin. Cus-
tom made antimycobacterial therapy is the main 
model to consider, however there is not general 
consensus on the effective duration of the treat-
ment that should last at least 12 months based on 
clinical and radiographic pictures improvement 
(after 6-8 months of follow up) [94]. The 52.7% of 
patients needed a combined medical and surgical 
treatment. 
In our case we opted for a combined approach ab-
scess drainage with decompression and posterior 
spine fusion surgery was necessary because of 
neurological symptoms due to vertebral collapse. 
After cultural microbiological response, Rifabutin 
and Ethambutol antibiotic therapy was prescribed 
and it still ongoing at time of writing.
NTMSDs represents a rare condition, even though 
its incidence may be underestimated, due to diag-
nostic technical difficulties. This review highlights 
the rarity of spinal infections due to NTM and the 
difficulty of their management. We suggest that, 
when clinical suspicion of NTMSDs occur, as any 
for any SD, spinal MRI is mandatory to confirm 
diagnosis and to identify the possible presence of 
spinal abscess and consequently plan the biopsy, 

which should be studied with microbiological 
techniques mentioned above. The literature pro-
vides only a few studies regarding the potential 
usefulness of PET/CT as a diagnostic tool in 
spondylodiscitis, however, its potential role in 
functional assessment of inflammatory and infec-
tious diseases including mycobacteria is gaining 
interest. The preliminary studies suggest a poten-
tial alternative role for PET/CT in the evolution, 
and follow-up assessment in patients in witch 
MRI was contraindicated [95].
The present study had some limitation. In fact all 
studies included are case report or case series 
with low level of evidence (IV-V). Due to chal-
lenging diagnosis, real NTMSD incidence could 
be underestimate, therefore, the results of this re-
view should be taken with caution. Further clini-
cal studies are needed for better investigating this 
challenging topic.
In conclusion, NTMSD are rare conditions and 
their real incidence could have been be underesti-
mated due to diagnostic limits. When biological 
samples were obtained, molecular and cultural 
procedures were needed to identify MTB and 
NTM must be routinely investigated, especially in 
culture-negative spondylodiscitis, primarily in 
immunocompromised patients. Moreover, we 
suggest a tailored approach with prolonged anti-
biotic therapy for the treatment of NTM infec-
tions, eventually associated with surgery in se-
lected cases. 
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