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ABSTRACT 

Objective: To describe the demographics and outcome of patients with candidal vertebral osteomyelitis (CVO). CVO is 
a rare and frequently misdiagnosed condition. It may lead to destruction of the vertebral bodies, spinal cord compres- 
sion and neurological deficits. Methods: The medical records of all patients diagnosed with CVO at our institution be- 
tween 01/01/1990-12/31/2009 were reviewed. The cumulative probability of treatment success was assessed by the 
Kaplan-Meier survival method. Patients were followed until death, failure, or loss of follow-up. Results: Nine patients 
developed CVO during the 20 year study period. The cervical spine was involved in 5 cases. Seven patients presented 
with mechanical-type pain, while 2 patients had an elevated temperature at diagnosis. A contiguous infection between 
the upper airways and the cervical spine was present in 4 patients. One patient presented with concomitant candidemia. 
Candida albicans, Candida parapsilosis, and Candida glabrata were cultured in 3 of 9 cases respectively. Eight of 9 
were treated with azole-based therapy. Patients were followed for an average of 20 months (range 1 - 75 months). The 
cumulative incidence of success was 66% ± 19% at 1 year and 55% ± 20% at 2 years of follow-up. Conclusions: CVO 
presents insidiously and is associated with a long duration of symptoms. It most frequently affects the cervical spine and 
is associated with a poor outcome. 
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1. Introduction 

Candida vertebral osteomyelitis is a rare and frequently 
misdiagnosed condition. Since 1970, the number of cases 
reported in the literature has increased, likely due to the 
increase in the number of immunocompromised patients 
[1]. CVO often presents with non-specific physical exami- 
nation findings. When diagnosed early, CVO is associated 
with an 85% cure rate [1]. If diagnosed in later stages, de- 
struction of the vertebral bodies and the resultant bony and 
epidural abscess cause compression of the spinal cord po- 
tentially leading to neurological deficits [1]. The insidious 
nature of the disease progression, the non-specific clinical 
signs and laboratory values and the failure to appreciate 
Candida species as potential pathogens are all likely rea- 
sons behind the delay in the diagnosis [2]. 

Candida species are a group of fungal organisms that 
are part of the normal human microbiological flora. In- 
fection occurs when host defenses are suppressed and 
Candida becomes an opportunistic pathogen [3]. There 

are 150 species of Candida that can cause disease in 
animals and humans. They are saprophytic organisms 
that can be cultured from the skin and mucosal mem-
branes of the body. Infections caused by these organisms 
involve the skin and soft tissues, rarely the bones and 
joints. The skeletal system may become involved with 
Candida spp as a result of hematogenous spread from 
soft tissue abscesses or seeding from a distant infectious 
focus [3]. This organism commonly localizes to the ver- 
tebra or the sternum [3]. Candida spp accounts for the 
most common fungal etiology of vertebral osteomyelitis. 
A review of the literature conducted by Miller et al re- 
ported that patients with CVO typically undergo pro- 
longed treatment ranging from 1 week to 4 months in 
duration. Treatment includes the use antifungal therapies 
such as amphotericin B or azoles. Surgical debridement 
and spinal stabilization may be required in a subgroup of 
patients recalcitrant to medical treatment [4]. 

The presentation of a patient with CVO to our institu- 
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tion and the unique case history, clinical and laboratory 
findings, coupled with their imaging and complex coor- 
dination of care stimulated interest for this study. Based 
on our case experience, we hypothesize that CVO differs 
substantially in presentation and clinical course from 
bacterial vertebral osteomyelitis. The authors of this 
study asked: 1) what is the clinical presentation of CVO 
and 2) what is the natural history and outcome of the 
disease? Lastly, how do the patients seen at our institu- 
tion differ from the patients described in the scientific 
literature? We therefore reviewed the demographics of 
all patients with CVO seen at our institution between 
01/01/1990-12/31/2009 with special interest on the out- 
comes. 

2. Materials and Methods 

2.1. Patients 

The study was approved by our institutional review 
board (IRB# 10-002361). We retrospectively evaluated 
the clinical and diagnostic findings, treatment and out- 
comes of 9 patients with CVO. We reviewed all cases of 
spine infection (vertebral osteomyelitis, discitis, epidural 
abscesses) in patients seen at the Mayo Clinic Rochester 
between 1/1/1990 and 12/31/2009 by searching the Mayo 
Clinic microbiological databases for positive spine cul- 
tures for Candida spp. Patients 18 years or older with 
positive candidal cultures from the vertebral body, inter- 
vertebral disc or paraspinal fluid were included in the 
study. Cases of CVO and discitis were defined as a con- 
sistent clinical picture, compatible radiological findings, 
and positive bone, disc or paraspinal fluid cultures for 
candida. This search identified 9 patients, 6 of whom 
were male and 3 female. Both monomicrobial and poly- 
microbial infections containing Candida spp were in- 
cluded in this study. 

Medical and surgical diagnostic approaches and thera- 
pies were not standardized and were performed at the 
discretion of the treating physicians. We collected clini-
cal data (laboratory values, radiographic findings, histo-
pathology results) and the clinical outcome at the time of 
last follow up. Data collection was standardized by using 
a coded data collection instrument. A Kaplan Meier sur- 
vival curve was used to depict outcomes amongst the co- 
hort patients. A positive outcome was defined as a reso- 
lution of symptomology with a negative work-up for re- 
lapse of vertebral osteomyelitis due to candida. A nega- 
tive outcome was defined as microbiological relapse, ra- 
diological relapse, return of symptomology or loss of fol- 
low-up or death. 

2.2. Literature Review 

We conducted a MEDLINE search of the English litera- 
ture from 1970 to 2010 and a bibliographic search of 

published articles to identify cases of candidal vertebral 
osteomyelitis. Keywords used included candida vertebral 
osteomyelitis, discitis, epidural abscess and spondylodis- 
citis. We reviewed all data available including clinical 
presentation, diagnostic techniques, therapeutic appro- 
aches and patient outcomes. To identify the cases as 
CVO or discitis we required clinical suspicion of verte- 
bral osteomyelitis/discitis with a positive candidal culture 
from a spinal biopsy. Similar to the cohort patients, the 
data collection was standardized using a coded data col- 
lection instrument.  

3. Results 

3.1. Patient Cohort 

In our patient cohort, the average age of diagnosis was 57 
years of age (Table 1). Two patients had a previous his- 
tory of osteomyelitis occurring in the cervical spine and 
in association with contamination of spinal instrumenta- 
tion. On average, our CVO patients had 5 documented 
co-morbid conditions. Prior endovascular infections were 
observed in 3 patients. One of the 3 individuals with a 
line-related infection grew Candida spp and a second 
patient grew yeast of unspecified species, resulting in 
two patients with a known prior candidemia. One of 
these patients developed CVO as a result of the candide- 
mia. Five out of the 9 patients were on antimicrobial 
therapy within 2 weeks of their CVO diagnosis. Lastly, 6 
patients presented with a polymicrobial infection and 3 
presented with a mono-candidal infection. 

Four of the 9 patients presented with mechanical-type 
back pain and 2 patients with mechanical neck pain. Two 
patients presented with radicular type pain, one with both 
radicular and mechanical pain and 5 had sinus tract for- 
mation around the infected vertebral bodies. Neurologi- 
cal symptoms secondary to CVO were found in 3 pa- 
tients; one experienced weakness of the upper and lower 
extremities bilaterally, one patient experienced decreased 
sensation on the left side of the body and one patient had 
documented hyperreflexia and positive Babinski signs 
bilaterally with no motor weakness noted on exam. The 
average duration of symptoms to the time of diagnosis 
was 4.8 months. Two patients were febrile at presenta- 
tion. Five patients had evidence of a fistulous connec- 
tion between the gastrointestinal tract and the spinal col- 
umn. Six patients presented with multi-level vertebral 
body and/or disc involvement. Six patients displayed ra- 
diologic findings of extra-spinal manifestations of infec- 
tion. These findings included paraspinal abscesses, epi- 
dural abscesses, and psoas muscle involvement. The av- 
erage erythrocyte sedimentation rate at diagnosis was 
62.25 mm/h (range 24 mm/h to 92 mm/h). The average 
white blood cell count was 8.3625 × 109/L (range 5.8 × 

09/L to 21.2 × 109/L) and the average C-reactive protein 1 
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was 11.2 mg/L (range 14.7 to 28.3) [2]. 

Eight patients underwent surgery. The indications in- 
cluded correction of neurological deficits, spinal instabil- 
ity, debridement of spinal instrumentation, persistent 
pain, drainage of abscesses and correction of gastrointes- 
tinal fistulas. Bone grafts were placed in 4 patients. On 
average, patients received medical therapy for 16.6 
weeks (range 16 days to 53 weeks). Among those pa-
tients with a good outcome the average duration of treat- 
ment was 24 weeks with 2 patients on chronic oral sup- 
pression. 

Therapy was effective in 5 patients with documented 
follow up. During the course of follow-up, 1 patient had 
enhancement of an epidural abscess on MRI and 6 out of 
the 9 patients had persistent pain requiring the use of 
analgesics. After 1 year and 2 years of follow up, 66% 
and 55% had a successful outcome respectively (Figure 
1). Of the patients with negative outcomes, 1 patient was 
lost to follow-up and 2 patients died. Following a course 
of antifungal therapy and surgery, 1 patient relapsed with 
positive paraspinal cultures. 

3.2. Literature Review 

Our review of the English literature revealed 104 cases of 
CVO. The average age at diagnosis of CVO was 53.9 
years of age. Thirty five percent of patients had prior- 
candidemia and 30% of patients had an indwelling cen-
tral venous catheter. Fifty one percent of patients had 
documented prior antimicrobial use and 10.5% of pa-
tients were on systemic steroids. Sixty-eight percent of  

patients were immunocompromised. 
Seventeen percent of patients presented with fever and 

another 17% presented with neurological symptoms. 
Forty-one percent of the documented cases affected the 
lumbar spine, 28% the thoracic spine, 6.3% the cervical 
spine, and 12% had multiple involvement. Fifteen per- 
cent of patients had epidural abscesses, 42% presented 
with an elevated erythrocyte sedimentation rate, 14% 
patients had a known elevated C-reactive protein and 
6.7% had an elevated white blood cell count. Thirty-six 
patients had a documented candidemia [5-29]. Forty- 
three percent of CVO cases were due to Candida albi- 
cans. C. tropicalis and C glabrata caused CVO in 12.5% 
and 5.7% of cases respectively. C. parapsilosis. C. krusei, 
C. paratropicalis, C. hyphae, and C. pseudotropicalis 
were rarely associated with CVO. Seventy-five percent 
of patients had a successful outcome [30]. The average 
duration of medical therapy in the literature was 17.6 
weeks. In those patients who were cured of the disease, 
the average duration of known treatment was 19.8 weeks. 

The average duration of follow up for the documented 
cases was 13.3 months.  

4. Discussion 

The purpose of this study was to analyze the clinical fea- 
tures and outcomes of patients with candida vertebral 
osteomyelitis (CVO) seen at our institution and to review 
the literature on this topic. 

Similarities in clinical presentation and natural history 
of the disease were observed between the two groups.  

 

 

Figure 1. Outcomes of candida vertebral osteomyelitis patients. A Kaplan Meier survival curve depicting percent survival 
(y-axis) and duration of follow-up (x-axis) in the cohort patients. At 1 year of follow-up, 66% of patients had survived, at 2 
years of follow-up, 55% of the cohort patients had survived 
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Physical exam findings in our cohort tended to be non- 
specific, consisting of chronic insidious mechanical back 
pain, coupled with radicular manifestations. Our findings 
are consistent with a review of the published literature 
performed in 2001 describing 59 cases of CVO. In this 
study, 95% of the reported cases had thoracic and lum-
bosacral disease involvement. Eighty three percent had 
symptoms of back pain, 32% had fever and 19% had 
neurological defects [4]. Other similarities observed be- 
tween our patient cohort and the literature patients in- 
cluded an elevated erythrocyte sedimentation rate and 
c-reactive protein at presentation and normal white blood 
cell count [3,31]. The majority of patients were afebrile 
at presentation. Lastly, the main organism isolated from 
diagnostic spinal biopsies was Candida albicans. These 
results are consistent with a review of the literature by 
Miller et al that identified Candida albicans as the causa-
tive agent in the majority of CVO cases (62% of patients). 
Similarities between the literature and our cohort demon-
strated that CVO often occurs in immunocompromised 
patients [4-11,31-36]. The main co-morbid conditions 
identified in both the literature review and our cohort 
were diabetes mellitus, malignancies and prior surgeries 
involving upper airways or the esophagus. These find- 
ings suggest that patients presenting with indolent, per- 
sistent, back pain and who have received radiation or 
chemotherapy for upper airway or esophageal malignan- 
cies, should be evaluated for the possibility of CVO 
[12-28,37-60]. 

Several differences were also identified between our 
cohort and the literature review. CVO is typically the 
result of hematogenous seeding of the vertebral bodies 
from a prior candidemia caused by contamination of an 
indwelling catheter or inoculation into the blood by in-
jectable drugs [3]. In contrast, our cohort demonstrated 
several examples of direct contiguous spread from gas-
trointestinal or upper airway fistulous connections with 
the spine. As indicated in the results section of this article, 
several of our patients had persistent esophageal or other 
upper gastrointestinal-cutaneous fistulas. These fistulas 
were caused by prior nasopharyngeal carcinoma, previ-
ous surgeries to the area and prior radiation therapy. Al-
though the literature describes the lumbar spine as the 
most common level affected, the majority of our patients 
had cervical spine involvement; a finding due to fistulous 
tract formation between the pharyngeal structures and the 
cervical spine, thought to be secondary to radiation and 
oncologic surgical treatment [1]. Lastly, in our cohort 
most patients with CVO were not candidemic suggesting 
a contiguous source of infection. 

The most common diagnostic techniques used in the 
detection of CVO were MRI followed by CT-guided 
biopsy and surgical biopsy. Radiological findings tend to 
be non-specific and are very similar to vertebral osteo-

myelitis caused by other microorganisms [3]. According 
to Williams et al, typical MRI findings for CVO can be 
seen in both T1 and T2 weighted images as an absence of 
disc hypersensitivity with preservation of the internuclear 
cleft on T2-weighted images [33]. Other non-specific 
findings may demonstrate progressive destruction of the 
vertebral bodies, irregular definition of the end plates 
with narrowing of the disc space and several lesions in  
 

 

(a) 

 

(b) 

Figure 2. (a) MRI of the thoracic spine with contrast. Pa-
tient 1 pre-operative image. There is near-complete destruc- 
tion of the T6 vertebral body with loss of the T7 vertebral 
height. There is abnormal signal and enhancement within 
the residual T6 and T7 vertebral bodies including the end- 
plates and intervening disk. There is bilateral paraspinous 
enhancing tissue from the upper T5 through the T8 level; (b) 
MRI thoracic spine with contrast. Patient 1 post-operative 
image, s/p initiation of treatment. Posterior spinal fusion 
with hardware T3 to T10 with T6-T7 corpectomy and T5- 
T8 strut graft fusion. 
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Figure 3. MRI of the lumbar spine without contrast. Patient 
2 pre-treatment. Destructive changes at the T12-L1 inter-
space and T12 and L1 vertebral bodies. There are sur-
rounding inflammatory changes in the paraspinal muscu-
lature. Soft tissue extends in the left epidural space from the 
upper T12 vertebral body to the T12-L1 interspace with 
extension into, and effacement of, the left T12-L1 neural 
foramen.  
 
the bones with no bone marrow involvement (Figures 
2-4) [2,4,41]. As noted in the results section, extension of 
the CVO infection to the epidural, paraspinal space, or to 
the psoas muscle was observed in several patients; the 
most common extra-vertebral manifestation of infection 
was epidural abscess. This result was also noted in the 
literature patients [2,5,68,17,24,27,32,34,37,39,41,61,62]. 
Therefore, it is important to recognize the possibility of 
extraspinal manifestations of infection when considering 
treatment options. 

As specified in Table 1, patients with CVO are treated 
with a combination of antifungal therapy and surgical 
debridement and/or stabilization. This strategy is associ-
ated with the highest cure rate in the literature and in our 
cohort. Azole-based therapy or Amphotericin-based an- 
tifungal therapy is the treatment of choice in both groups. 
All of our patients with successful outcomes were treated 
with azole therapy as the only anti-fungal medication. 
Current treatment recommendations published by the 
Infectious Diseases Society of America (IDSA) suggest 
fluconazole 400 mg (6 mg/kg) daily for 6 - 12 months or 
lipid formulation amphotericin B, 3 - 5 mg/kg daily for 
several weeks, then fluconazole for 6 - 12 months. An 
alternative therapeutic approach is to use echinocandin or 
amphotericin B dexoycholate 0.5 - 1 mg/kg daily for 
several weeks followed by fluconazole for 6 - 12 months. 
The IDSA also suggests that surgical intervention is of- 
ten necessary. Based on the outcomes of our patient co- 
hort and the literature patients, we recommend treating 
CVO for a minimum of 20 - 23 weeks as this was the 
average length of time that the patients with successful  

 

(a) 

 

(b) 

Figure 4. (a) MRI of the soft tissues of the neck and cervical 
spine. Patient 3 pre-operative image. The examinations 
demonstrate lytic destruction of the anterior arch of C1, 
base of the dens and superior right aspect of the body of 
C-2. There is a large ulcerated defect within the nasophar-
ynx at and to the right of midline which is contiguous with 
this defect with air or gas extending into the bony defect. 
There are also multiple small bubbles of gas within the 
ventral epidural space from C-1 through the lower body of 
C-2. There is an associated peripherally enhancing ventral 
epidural collection extending from the foramen magnum to 
the mid body of C-3 which results in effacement of the ven-
tral subarachnoid space but no definite cord deformity; (b) 
MRI of the skull base, face, and neck. Patient 3 post-opera-
tive image. A free flap reconstruction of the posterior na-
sopharyngeal wall and is seen on this MRI. Edema involv-
ing the soft palate, oro- and hypopharynx, and larynx is 
also seen. 
 
outcomes underwent treatment. Surgical intervention is 
also recommended when feasible. While fluconazole 
therapy side-effects include various interactions with 
other medications, nausea, vomiting, and rare complica- 
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tions such as agranulocytosis, fulminant liver failure and 
Steven Johnson Syndrome, all of our cohort patients tol- 
erated the medication well. Servalli et al. recommends 
continuing therapy until the erythrocyte sedimentation 
rate normalizes [63]. 

Compared to the findings of this present study, the lit- 
erature describes a high percentage of patients with suc- 
cessful outcomes. Our study identified a 55% cumulative 
incidence of successful outcome after two years of fol- 
low up. The discrepancy between the success rate de- 
scribed in the literature and that described in our present 
study may be explained by the limited duration of fol- 
low-up examination in the literature and the propensity 
for publication bias of successfully treated case reports as 
well as the difference in the definition of a successful 
outcome. In these cases there was a 13 month length of 
follow up duration on average. In our cohort the average 
duration of follow up was 20 months. The poor outcome 
seen in our patient cohort may also be explained by the 
small nature of the study and a biased representation of 
the larger population of patients with CVO.  

The major limitations to our study are inherent to its 
retrospective nature and small sample size. This is a 
function of the low incidence of the disease. A review of 
the literature was conducted for the purpose of analyzing 
the patient population in its entirety to supplement our 
small cohort of patients. Since our data was collected 
from a single tertiary referral medical center there is a 
potential for a referral bias.  

In conclusion, CVO should be suspected in patients 
with immunosuppression or chronic illness presenting 
with persistent back pain, decreased range of motion and 
neurological deficits [4-11,31-36]. Fever is not com- 
monly observed, however an elevated ESR and CRP is 
common. MRI followed by CT-guided biopsy or an open 
biopsy are often used to confirm the diagnosis of CVO. 
Treatment often requires a combination of medical and 
surgical approaches. Both azoles and Amphotericin B 
can be used for medical therapy. 
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