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Abstract
Study design: Case report of a rare case of spondylodiscitis due to Candida species (C. tropicalis).
Objective: To report our case with this rare condition (Fungal spondylodiscitis due to Candida tropicalis) in a 75year old female immune-competent patient presenting with low back pain and literature review.
Summary of background data: Spondylodiscitis or discitis is an infection in the intervertebral disc space and
adjacent end plates, this disease accounts for 2–7% of all cases of pyogenic osteomyelitis, which affects different age
groups. There is a wide spectrum of causative agents: pyogenic, granulomatous or parasitic. Nowadays incidence has
increased the rise in the prevalence of immunosuppressed patients and intravenous drug abusers, and the increase in
spinal surgeries. Nonetheless, the microbiological diagnosis of infectious spondylodiscitis is often difficult to establish
and the disease requires prolonged antibiotic treatment in combination with surgical intervention are the cornerstone
of management. Candida spondylodiscitis usually affects immunocompromised patients after haematogenous
dissemination.
Methods: A 75-year-old female patient, who developed low back pain, pain radiated intermittently to both lower
limbs, not associated with any sensorimotor deficit. Imaging of the thoraco-lumbosacral spine at the same day (X-ray,
CT and MRI) showed alteration of the inter-vertebral disc in Th11/12 and L1/L2. The patient was treated surgically
under general anaesthesia and fluoroscopy control.
Results: We successfully treated this patient with spondylodiscitis due to fungal infection. By surgical debridement,
fusion and pharmaceutical agents: amphotericin and/or fluconazole. Thoraco-lumbosacral CT, 12 weeks after surgery
showed decreased oedema of the vertebra, disc space and pre-spinal soft tissues, the patient was symptom less.
Conclusion: Candidal spondylodiscitis is a rare fungal infection should be suspected in immunocompromised
patients and elderly with chronic diseases. Without treatment, the disease is progressive and leads to vertebral
destruction and spinal cord and neural Preservation of the structure and function of the spine and pain alleviation.
Established pharmaceutical agents are amphotericin and/or fluconazole for a minimum of 3 months and surgical
debridement of the disc with instrumented fusion is highly recommended.
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Introduction
Spondylodiscitis or discitis is an infection in the intervertebral disc
space and adjacent end plates, a rare disease accounting for 2–7% of all
cases of pyogenic osteomyelitis, that affects different age groups, which
affects spontaneously children under 8 years of age [1,2]. There is debate
regarding the cause; spondylodiscitis can be pyogenic, granulomatous
(tuberculosis, brucellosis, fungal infection), or parasitic. Its’ incidence
has increased recently as a result of the higher life expectancy of
older patients with chronic diseases, the rise in the prevalence of
immunosuppressed patients and intravenous drug abusers, and the
increase in spinal surgeries [3-5]. The most common route of infection
remains haematogenous seeding, followed by external inoculation or
direct spread of the offending organism from contiguous tissues. It is
important to differentiate spontaneous discitis- which is usually due to
haematological spread from urinary or respiratory infection- from a
post-operative complication which usually involves skin flora such as
S. aureus. Nonetheless, direct inoculation is most commonly iatrogenic
following spinal surgery, lumbar puncture or epidural procedures
and accounts for up to 25–30% of cases in some spondylodiscitis
series [6]. The cause may be aseptic in some special conditions [7].
The microbiological diagnosis of infectious spondylodiscitis is often
difficult to establish and the disease requires prolonged antibiotic
treatment. Surgical or needle biopsy specimens from the affected
vertebral body or adjacent tissues are the cornerstone of diagnosis.
The importance of isolation of the aetiological agent is underscored by
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the fact that treatment regimens for pyogenic bacteria, mycobacteria
and fungi are completely different. Thus, narrow-spectrum treatment
options should be preferred to ameliorate the resistance problems
related to the long treatments required. No more than 5% of the cases
of spondylodiscitis are caused by fungi; of these, Candida species are
the most frequent agents [1,8]. Candida spondylodiscitis usually affects
immunocompromised patients after haematogenous dissemination
[9]. We report a case of spondylodiscitis caused by Candida tropicalis
in an immune-competent patient.

Case Report
A 75-year old female patient with a medical history of mild
nephropathy, mitral valve insufficiency, bipolar disorder and bilateral
total knee replacement, was under home nursing care when she started
to complain about back pain. Two days later she developed tachypnea
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and has been admitted to a territorial hospital where investigations
started to figure out the cause of the respiratory distress. Being between
different departments, she developed nosocomial pneumonia and fever.
Although treated with an empiric antibiotic regimen (cefuroxime), her
condition worsened, was intubated and has been admitted to intensive
care unit. During her 9-days ICU stay; she has been treated with a betalactamase inhibitor (tazobactame).
In the ward due to exacerbation of her formal condition of
depression in addition to the new comorbidity, her alimentary intake
was reduced and a percutaneous endoscopic gastrostomy (PEG) has
been performed. Two weeks later the patient recovered, discharged and
remained under home nursing care.
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Table 1: Culture’s results of body tissues and fluids.

Three weeks after her discharge, as the pain escalated and
became consistent; the patient was readmitted with severe lumbar
pain, the pain radiated intermittently to both lower limbs, not

Figure 2: MRI Images at admission. Showing high signal of disc space and
adjacent tissues, suggestive of spondylodiscitis in the Thoracic spine between
D11/D12 and lumber spine al L1/L2 disc space with bone oedema, blurry edges
of the endplates of the mentioned discs and a compromised spinal canal along
with degenerative scoliosis.

associated with any sensori-motor deficit. Imaging of the thoracolumbosacral spine at the same day (X-ray, CT & MRI), showed
alteration of the inter-vertebral disc in Th11/12 and L1/L2 (Figure
1). This finding raised a suspicion of an infectious process and the
patient was referred to our clinic.

Figure 1: Radiological Images at admission; X-ray: showing disc space
narrowing and irregularity. MRI: showing, high signal in disc space (fluid) and
adjacent endplates (bone marrow oedema) associated with loss of low signal
cortex at endplates CT: destructive or ill-definition of the vertebral endplates can
be seen, also bony sclerosis begin to appear.
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Line chart 1: Consequents results of blood test.
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On admission (day 0) the erythrocyte sedimentation rate (ESR) was
45 mm/h, the C-reactive protein (CRP) 126 mg/l and the leukocytes 8.59
× 109/l. (chart 1). The blood cultures obtained in day 0(two pairs under
strictly aseptic conditions) revealed no pathogens (Table 1). Magnetic
resonance imaging (MRI) of the spine showed spondylodiscitis in the
Th 11/12 and L1/L2 disc space with bone oedema, blurry edges of the
endplates of the mentioned discs and a compromised spinal canal
along with degenerative scoliosis (Figure 2). On day 3 the patient
was prepared for operation under general anaesthesia. After biopsy
samples for bacterial, fungal and mycobacterial cultures had been
harvested, our patient underwent a debridement of the disc spaces
Th9/10 and L1/L2 and consequent TLIF with a tantalum cage in both
segments as instrumentation, correction of scoliosis and posteriolateral fusion from Th7 to L4 (Figure 3). An empirical intravenous
treatment regimen (cefuroxime 500 three times daily) was introduced.
Bacterial cultures of the biopsy specimen turned out negative as well as
all other culture specimens. Remarkably, a fungal culture of the biopsy
specimen grew Candida species. Candida tropicalis was detected in
both swab and bioptic tissue taken during lumbar laminectomy Th11
and L1. The organism was cultured on Columbia sheep blood agar and
was identified by matrix-assisted laser desorption/ionization time-offlight (MALDI-TOF) mass spectrometry (MALDI Biotyper, Bruker).
Fluconazole susceptibility testing was performed by Etest method
and the minimum inhibitory concentration (MIC) was determined
susceptible at 0.5 mg/l using EUCAST clinical breakpoints.
The empirical antibacterial treatment was stopped due to negative
cultures and intravenous fluconazole of 0.6 mg/kg was started. Two
weeks later intravenous fluconazole was discontinued and the patient
was put on oral fluconazole 400 mg once daily. One month after
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antifungal therapy was initiated; the dose was reduced to 200 mg/day.
Thoraco-lumbosacral CT, 12 weeks after surgery showed decreased
oedema of the vertebra, disc space and prespinal soft tissues, the patient
was symptom less and ESR was 22 mm/h and CRP 47 mg/l.

Discussion
Spondylodiscitis, although rare, is still considered a serious
medical condition that may lead to severe deformity and neurological
complications. Regarding the age distribution, two peaks, at age <20
years and between 50–70 years, though all ages are susceptible [10,11].
Spondylodiscitis has a male preponderance, with a male-to-female
ratio of 1.5–2:1 [11,12]. The symptoms of spondylodiscitis are nonspecific. Back or neck pain is very common, but up to 15% of patients
may be pain-free. Fever is less commonly experienced and occurs in
only about half of patients [11,13-15].
Pathogens invade the spine via three routes: by haematogenous
spread, by direct external inoculation, or by spread from contiguous
tissues [16]. Blood culture is a simple and cost-effective method for
identifying bacterial agents of spondylodiscitis, as the infection is mostly
mono-microbial and often has a haematogenous source [17]. Direct
inoculation is most commonly iatrogenic, following spinal surgery,
lumbar puncture or epidural procedures and accounts for up to 25–
30% of cases in some spondylodiscitis series [6,16]. The most common
organism causing a pyogenic spondylodiscitis is Staphylococcus aureus
[8]. The range described in different studies varies from 20% to 84%
[14,16]. Gram-negative bacteria are causative agents in 7%–33%
of pyogenic Spondylodiscitis cases. The most frequent species are
Enterobacteriaceae – Escherichia coli, Proteus spp., Klebsiella spp.,
Enterobacter spp., and Pseudomonas aeruginosa. These microorganisms
are often associated with urinary or gastrointestinal tract infections,
older age, immune suppression and diabetes [3,16,18] Brucellosis, the

commonest zoonosis in endemic areas, can account for 21%–48% of
spinal infections, representing the predominant cause in some series from
the Mediterranean basin and the Middle East [3,4]. Tuberculosis is the
commonest cause of spinal infection worldwide, and accounts for 9%–46%
of cases in developed countries [14,16,19-21].
Fungal spondylodiscitis is uncommon even in large series (0, 5-1,
6% usually, up to 6, 9% in one report) [16]. It is strongly associated
with immunosuppression, including steroid use, neutropenia and
chronic granulomatous disease. Candida spp., Aspergillus spp. and
Cryptococcus neoformans occur worldwide and the commonest
reported Candida species in the literature is Candida albicans. Among
patients with documented candidemia, the use of broad-spectrum
antibiotics, central intravascular catheterization and major surgery,
such as parenteral nutrition were the commonest risk factors [22].
Candida discitis is a rare complication of systemic candidemia and
is thought to spread haematogenously [22,23]. Candida osteomyelitis
was first mentioned in the literature in 1970 [24]. Gathe et al. study
showed that approximately 60% of cases of Candida osteomyelitis
occur in the spine [25]. To date, less than 100 such cases are reported.
Invasive Candida infections have increased significantly over the
past two decades [26] and are commonly seen in immunosuppressed
patients and intravenous drug users. The lack of typical inflammatory
response and insidious course of the disease can make the diagnosis
difficult. The ideal duration for treatment of fungal discitis has not
yet been established and current practice is to continue therapy until
clinical symptoms and inflammatory markers have normalised and/or
imaging shows resolution of inflammation. Other treatment options
include surgical intervention especially in cases of neurological
compromise [22,27,28].
Our patient underwent a debridement of the disc spaces Th9/10 and
L1/2. Cultures from the intervertebral discs were reported as positive
for fungi, which eventually grew Candida tropicalis and systematic
fluconazole therapy was initiated (Figure 3).
Candida tropicalis has been identified as the most prevalent
pathogenic yeast species of the Candida-non-albicans group, causing
human disease in tropical countries; the frequency of invasive disease
varies by geography causing 3-66% of candidemia. Since 1990, nonalbicans Candida species have been responsible for the majority of
bloodstream infections, whereas before the 90’s Candida albicans was
responsible for nearly 80% of all case of candidemia [29,30]. C. tropicalis
is taxonomically close to C. albicans and shares many pathogenic
traits. C. tropicalis is virulent in neutropenic hosts commonly with
haematogenous seeding to peripheral organs [31].
ESR and CRP are sensitive markers for infection but lacks specificity
[32]. Spondylodiscitis was more evenly distributed among lumbar,
thoracic, although the lumbar disc spaces were still the most frequently
involved [22,26]. Spondylodiscitis is often found as a complication of
psoas abscess and epidural abscess [5,33]. Of all spondylodiscitis cases,
25% are associated with epidural abscesses [34].
This case shows that it is important to consider fungal discitis in
patients even without evidence of immune-suppression. Colonisation
by Candida spp. is the leading risk factor for infection. The prior of
concomitant administration of antibiotics has also been considered a
major risk factor for candidiasis [33]. Fluconazole might be a useful
agent in treating Candida discitis.

Figure 3: Post- operative image - lateral views, showing the cages in place and
the long construct applied.
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As fungal infection has been rarely suggested as a cause of vertebral
osteomyelitis [22], we conducted an evidence-based literature review
(Table 2) [34-46] with the keywords: ‘fungal spondylodiscitis’, ‘Candida
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Author & Year

Age,
Gender

Vertebral
Region
Involved

Blood Culture
Positive

Risk Factor

Treatment

Outcome

Hayes, 1984 [35]

67, M

L1/2

Yes

Antibiotic therapy, CVC,
malignancy

NR

NR

Pennisi, 1985 [36]

77, M

TH9/10

Yes

Antibiotic therapy, CVC

AmB, surgery, prosthetic
supports

cured

AmB/5-FC, surgery

cured

Pennisi, 1985 [36]

79, M

L3/4

No

Antibiotic therapy,
CVC, malignancy,
chemotherapy

Bruns, 1986 [37]

63, F

Th7/8

Yes

Antibiotic therapy

AmB/5-FC, Ket, surgery

cured

Kashimoto, 1986 [38]

50, M

Th7/8

NR

GI surgery

surgery

Resolved/3 months

Friedmann, 1987 [39]

77, M

Th9/10

No

Antibiotic therapy, GI
surgery

AmB

Resolved/5 months

Herzog, 1989 [40,41]

88, M

L4/5

NR

CVC, malignancy,
chemotherapy

AmB, Ket

cured

Sugar, 1990 [42]

70, M

Th12/L1

Yes

GI surgery

AmB, Flu, surgery,

Resolved/3 months

Ferra, 1994 [43]

40, F

Th10

Yes

Antibiotic therapy,
CVC, malignancy,
chemotherapy, BMT

AmB

Resolved/2 months

Ferra, 1994 [43]

42, M

C4/5, TH10-L3

Yes

Antibiotic therapy,
CVC, malignancy,
chemotherapy, BMT

AmB/5-FC, surgery

died

Eisen, 2000 [12]

73, M

TH8/9

Yes

Th6/9

No

Sebastiani, 2001 [44]

Antibiotic therapy, CVC, Lipid AmB/5-FC, Itr, surgery,
GI surgery
prosthetic supports

cured

Ulcerative colitis, GI
surgery, CVC

Flu

cured
Resolved/12 months

Hendrickx, 2001 [22]

39, F

Yes

None

Surgical debridement Flu,
Amp B, Intr

Hendrickx, 2001 [22]

73, M

Yes

None

Surgical debridement, Flu,
AmpB

Resolved/6 months

Garbino, 2003 [45]

43, M

No

Leukemia

Amp B, Flu, Intr

Resolved/7 months

Cone, 2004 [46]

76, M

NA

None

Amp B, surgery

Resolved/6 weeks

Shaikh, 2005 [33]

67, F

L1/2

Yes

None

Surgery, Amp B, Flu

Our case

75, F

Th11/12, L1/2

No

Intubation, PEG,
Antibiotics

Surgical debridement, Flu

Resolved/3 months

Table 2: Review of literature.

tropicalis’, and ‘non-Candida albicans species’. Miller and Mejicano
in 2001 reviewed the cases of Candida vertebral osteomyelitis from
1966 to 2000 and the research revealed eleven cases of osteomyelitis/
spondylodiscitis due to Candida tropicalis [27]. In seven patients’ blood
cultures were positive for Candida species, 2 of them had negative
cultures and there were no data for two cases. The main risk factor
appeared to be the antibiotic therapy, whilst 8 of the patients had a
central venous catheter and 4 of them underwent a gastrointestinal
tract surgery. Regarding the treatment regimen, the existing data in
ten of the cases showed that amphotericin B has been the dominant
pharmaceutical agent; in four of the patients in a combination
with flucytocine, two patients were treated with a combination of
amphotericin and ketoconazole/fluconazole and in 3 of the cases a
triple combination of amphotericine B flucytocine and cetoconazole/
intraconazole was applied. One individual has been treated with surgery
only. In conclusion, only 3 of the cases were treated with antimycotica
only, while the rest seven with a combined surgical and pharmaceutical
regimen. Of the 3 cases treated conservatively, two died, yet with a
concomitant malignancy and chemotherapy. In the review of Candida
tropicalis cases from Miller et al. 4-6 weeks of intravenous amphotericin
B at 0.5-1.0 mg/kg/d is suggested, followed by 2-6 months of treatment
with oral azoles when susceptible organisms are isolated [27]. The total
length of therapy should be determined empirically, but a continuation
is recommended until normalisation of ESR, clinical and radiological
resolution of the inflammatory changes.
In reports published later than 2000, the six-patient case series
from Hendrickx et al. revealed two patients with Candida tropicalis
J Spine
ISSN: 2165-7939 JSP, an open access journal

spondylodiscitis, with possible risk factors the parenteral nutrition
and previous by-pass operation with neutropenia respectively [22]. In
both cases, both fluconazole and amphotericin B were administrated
(nevertheless not simultaneously) for 16 and 20 weeks respectively and
led to biochemical and radiological healing.
Torres-Ramos et al. published a case of Candida tropicalis
spondylodiscitis of the thoracic spine in a presumed immune-competent
patient, which was uneventfully healed with surgical debridement and
amphotericin B plus vancomycin therapy for 12 weeks [15].
The review osteomyelitis cases due to Candida tropicalis from
Shaikh et al. [33] added 3 more cases of spondylodiscitis to the existing
literature. Their case regarded a spondylodiscitis in L1/L2 with an
epidural abscess in an immune-competent female patient. Therapy
included the drainage of the abscess and a six-week treatment with
liposomal amphotericin B, followed by oral fluconazole for 6 months.
The choice of pharmaceutical agents for the treatment depends
on the clinical status of the patient and on the physician’s knowledge
of the species and antifungal susceptibility of the isolate. Historically,
amphotericin B was the most frequently used agent, followed
bypyrimidine (flucytosine). Now, with the availability of newer
agents with in vitro activity against Candida species, more options are
available. These include azoles (ketoconazole, fluconazole, itraconazole,
and variconazole), lipid-associated formulations of amphotericin B
(amphotericin B lipid complex, amphotericin B colloidal dispersion,
and liposomal amphotericin B) and candidas (caspofungin) [33].
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According to the guidelines of the Infectious Diseases Society of
America for the treatment of candidiasis, Candida tropicalis in patients
with no recent use of azoles may be treated with surgical debridement
and amphotericin B at 0.6 mg/kg/d followed by fluconazole at 6 mg/
kg/d for 6-12 months [26]. Fluconazole at 12 mg/kg/d (800 mg/d in a 70
kg patient) may also be suitable, particularly in less critically ill patients.
In the review of Eggimann et al. for the management of candidiasis,
fluconazole is considered to be equal to amphotericin B in the treatment
of candidemia [47]. It’s high oral bioavailability, excellent tolerability
and limited drug interactions rapidly made fluconazole the first-choice
agent for almost all candidiasis in immune-competent hosts.
In our case, intravenous fluconazole was administrated at 400 mg
daily in a single dose for 2 weeks and consequently for another 6 weeks
with an oral dose of 400 mg once daily, which was reduced at 200 mg
daily for 4 weeks to conclude a 12 weeks therapy.
The trend in the treatment of vertebral pyogenic osteomyelitis
is mainly conservative, in terms of causative antibiotic therapy and
bracing, largely depending on the patient’s immune status. For cases
where either emergency or elective surgery is required, indications
are well established; epidural abscess, progressive neurologic deficit,
structural failure or segmental kyphosis, septic pseudarthrosis, severe
pain and failure of conservative therapy, are factors may lead to the
decision for surgical debridement of the disc and adjacent bony
structures with instrumented fusion and reconstruction of one or both
columns [40,47-50]. Which in return confirm the diagnosis; decrease
the antimicrobial treatment duration, as well as all the complications
related to the prolonged hospital stay. The tendency seems to be equal
regarding the treatment of Candida tropicalis vertebral osteomyelities.
Long-term antifungal therapy is usually combined with surgical
debridement (11 cases of the current literature); one case has been
treated with surgery only and 5 cases with an antifungal combination
or monotherapy.

Conclusion
Although candidal spondylodiscitis is rare, fungal infection should
be suspected as a causative pathogen in immunocompromised patients
and elderly with chronic diseases. Without adequate treatment, the
disease is progressive and leads to vertebral destruction and spinal
cord and neural compression. Early recognition of fungal infection
may be difficult until the patient either develops severe back pain with
symptoms of impending cord compression or develops various grades
of neurological deficits. The aim of treatment should be the eradication
of infection, restoration and preservation of the structure and function
of the spine and pain alleviation. Established pharmaceutical agents
are amphotericin and/or fluconazole for a minimum of 3 months and
surgical debridement of the disc with instrumented fusion is highly
recommended.
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