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Abstract

Background: Spinal fungal infections, especially spinal Aspergillus infections, are rare in the clinic. Here, we
introduce the clinical features, diagnosis, treatment, and prognoses of 6 cases of Aspergillus spondylitis.

Methods: We retrospectively analysed the complete clinical data of patients with Aspergillus spondylitis treated in
our hospital from January 2013 to January 2020.

Results: Aspergillus fumigatus was isolated in 4 cases, and Aspergillus spp. and Aspergillus niger were isolated in 1
case each. All six patients reported varying degrees of focal spinal pain; one patient reported radiating pain, one
patient experienced bowel dysfunction and numbness in both lower limbs, and three patients had fever symptoms.
One case involved the thoracic spine, one case involved the thoracolumbar junction, and 4 cases involved the
lumbar spine. Three patients were already in an immunosuppressed state, and three patients entered an
immunosuppressed state after spinal surgery. All six patients were successfully cured, and five required surgery. Of
the 5 patients who underwent surgical treatment, 2 had spinal cord compression symptoms, and 3 had spinal
instability. At the end of follow-up, 1 patient reported left back pain and 1 patient reported left limb numbness.

Conclusion: The clinical manifestations of Aspergillus spondylitis are non-specific, and the diagnosis depends on
typical imaging findings and microbiological and histopathological examination results. When there is no spinal
instability, spinal nerve compression symptoms, or progressive deterioration, antifungal therapy alone may be
considered. If spinal instability, spinal nerve compression, or epidural abscess formation is present, surgery
combined with antifungal therapy is recommended.
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Background
Aspergillus is a saprophytic fungus that mainly inhabits
soil and plants [1]. Aspergillosis is an opportunistic in-
fection that mainly affects the respiratory tract and can
be spread through blood contact [2]. Severe neutropenia,
glucocorticoid use, transplantation and other immuno-
suppressive conditions may lead to invasive infections
[3]. Aspergillus infection can occur in most organs, but

the lung is the main target organ. Among extrapulmon-
ary infections, approximately 1.82% involve the skeletal
muscle system [4], and of those, approximately half in-
volve the spine [5–7]. Due to its potentially delayed on-
set and non-specific clinical manifestations, it is often
misdiagnosed at initial presentation [8]. This study retro-
spectively analysed 6 Aspergillus spondylitis cases with
complete clinical data in our hospital’s system from
January 2013 to January 2020 and 66 cases Aspergillus
spondylitis with relatively complete data from foreign
literature.
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Methods
This study is a retrospective analysis of Aspergillus spon-
dylitis. The 6 patients in this case series were admitted to
the hospital for spinal surgery from 2013 to 2019. Our in-
stitution is a tertiary diagnosis and treatment centre that
specializes in the diagnosis, treatment, and research of
spinal diseases. The inclusion criteria were as follows: (1)
patients with spinal infections with typical imaging char-
acteristics and (2) patients with biopsy- and culture-
confirmed Aspergillus infection. The exclusion criteria
were as follows: (1) patients with other types of spinal in-
fections and (2) patients with incomplete clinical data or
who were lost to follow-up. Indications for surgery: In the
case of spinal instability, spinal nerve compression, epi-
dural abscess formation, or progressive deterioration, sur-
gery combined with antifungal therapy is recommended.
Six patients, including 5 males and 1 female, were in-

cluded in the case series. The patients were aged 43–68
years, with an average age of 57 years. This study did not
exclude any cases. Five cases involved the lumbar spine
and 1 case involved the thoracolumbar junction. All 6 pa-
tients had focal spinal pain of varying degrees, and 3 pa-
tients had fever symptoms. At admission, 2 patients had
spinal nerve compression symptoms, 3 patients had spinal
instability, and all underwent surgical treatment. Only 1
patient had no indication for surgery and was cured after
conservative treatment. The course of the disease ranged
from 25 days to 5 years. The treatment time ranged from
4 to 6months, with an average of 4.5 months. The follow-
up time ranged from 15 to 24months, with an average of
22months. See Tables 1 and 2.
Detailed data regarding clinical symptoms (focal spine

pain, neurological symptoms, fever, etc.), serological exami-
nations (white blood cell (WBC) count, erythrocyte sedimen-
tation rate (ESR), C-reactive protein (CRP)), laboratory
examinations (fungal G test for (1–3)-β-D glucan, Aspergil-
lus galactomannan (GM) test), microbiological examinations

(bacterial culture, fungal culture), imaging examinations (typ-
ical low T1WI signal, high T2WI signal on MRI), histo-
pathological examinations, biopsy findings (hexamine silver
staining (GMS), periodic acid-colourless magenta (PAS)
staining) and other examinations were collected to analyse
the clinical features, diagnosis, treatment, and prognosis of
Aspergillus spondylitis.

Treatment
All patients underwent WBC counts; ESR analyses X-
ray, computed tomography (CT), and magnetic reson-
ance imaging (MRI) examinations; tissue bacterial cul-
ture, and histopathological examinations. Among the 6
patients, 2 patients (2/6) had elevated WBC counts, 6
patients (6/6) had elevated ESRs, and 4 patients (4/5)
had elevated CRP. Three patients (1–3) were positive for
(1–3)-β-D glucan on the fungal G test, and two patients
(2/3) were positive for Aspergillus GM on the Aspergil-
lus GM test. Six patients (6/6) had positive tissue cul-
tures, and 3 patients (3/6) had observable fungal hyphae.
The results of bacterial culture were 4 cases of Aspergil-
lus fumigatus, 1 case of Aspergillus niger and 1 case of
Aspergillus spp. One patient underwent CT-guided
puncture of the intervertebral disc and vertebral body
tissue. Samples underwent histopathological examination
and were positive according to the hexamine silver stain-
ing (GMS) method and the periodate-colourless magenta
(PAS) method, and fungal hyphae were visible under the
microscope (Aspergillus). In 5 patients, intervertebral
disc and vertebral body tissues were sampled and sent
for histopathological examination. Samples were positive
according to the GMS method and (PAS) method, and
fungal hyphae were visible under the microscope (Asper-
gillus) (Tables 1, 2, 3 and Figs. 1, 2, 3, and 4).

Statistical analysis
This study did not employ statistical analysis.

Table 1 Clinical and laboratory characteristics of the 6 patients in this case series

Cases Age Sex Symptom Species Level CRP
(mg/L)

ESR
(mm/h)

(Fungal G test for
1–3-β-D glucan
(pg/mL),100.5–151.5:
the early infection;
<100.5:-; >151.5:+

(GM test for
Aspergillus)
Immunological
test for
Aspergillus(ug/L);
<0.65:-; ≥ 0.85:+;
0.65–0.85:±

1 67 Male Back pain with radiating pain
in the bilateral rib area

A. fumigatus T3–5 9.22 66 1744.3(+) 0.66(±)

2 (presentation) 68 Male Back pain, urinary retention,
numbness and weakness in
the limbs

A. fumigatus T12-L2 44.89 34 181.4(+) 0.37(−)

3 50 Female Back pain, fever A. fumigatus L3–4 – 115 – –

4 48 Male Back pain A. fumigatus L4–5 – 23 62.43(−) –

5 43 Male Back pain, fever A. niger L4–5 34.88 32 – –

6 66 Male Back pain, fever Aspergillus spp. L2–3 15.74 45 – –
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Results
All six patients were successfully cured; five required
surgery. Of the 5 patients who underwent surgical treat-
ment, 2 had spinal cord compression symptoms, and 3
had spinal instability. The antifungal drug administered
was voriconazole. At the end of the follow-up period, 1
patient reported left back pain, and 1 patient experi-
enced left lower limb numbness. The follow-up time
varied from 15 to 24months, with an average of 22
months. See Tables 1, 2, and 3.

Discussion
Aspergillus spondylitis is a rare opportunistic fungal in-
fectious disease; however, in recent years, its prevalence
has surpassed that of Candida spondylitis [9]. Most pa-
tients suffer from impaired immune function or chronic

diseases (due to AIDS, organ transplantation, chemo-
therapy or immunosuppressive therapy, etc.] [2, 10];
however, patients with normal immune function but
predisposing factors (pulmonary aspergillosis, tubercu-
losis, discectomy, diabetes, chronic obstructive pulmon-
ary disease, fungal heart disease, endometritis, etc.) may
also be affected [11, 12]. The pathogenesis of Aspergillus
spondylitis includes continuous spread to adjacent lung
foci, exposure to contaminated blood, and direct inocu-
lation (during trauma or surgery) [6]. Most of the cases
in this case series and all 66 cases in the literature were
transmitted by blood exposure.
Aspergillus spondylitis lacks specific clinical features.

The most common is lower back pain with or without
fever. When an epidural abscess forms, symptoms of
spinal nerve compression and even paraplegia may
occur. Men are affected more frequently than women,
and most infections involve the lumbar spine, followed
by the thoracic spine and cervical spine. In this case
series and in cases in the literature, lower back pain and
numbness in the lower extremities were the main clin-
ical manifestations. All 6 patients in this group experi-
enced lower back pain; 2 also had neurological
symptoms, and 3 had fever. Of the 66 patients in the lit-
erature, 56 had lower back pain, 27 had neurological
dysfunction, and 25 had fever. Its clinical characteristics
are consistent with those reported in the literature [8].
To confirm the diagnosis, a variety of diagnostic tools,

including routine fungal culture and unconventional

Table 2 Treatment and prognosis of the 6 patients in this case series

Case Risk factors Surgery Antifungal treatment Outcome Treatment
time (months)

Follow -up
period (months)

1 Lung cancer surgery,
pulmonary aspergillosis

No, needle biopsy Voriconazole,200 mg,
every 12 h; 20 weeks

Cured 4 20

2 (presentation) Steroid use Laminectomy,
Debridement,
decompression,
Instrumentation,
(posterior)

Voriconazole, 200 mg,
every 12 h; 16 weeks

Cured, remaining
left limb numbness

4 24

3 Renal failure, haemodialysis Laminectomy,
Debridement,
Instrumentation,
(posterior)

Voriconazole, 200 mg,
every 12 h; 18 weeks

Cured, remaining
lumbar pain

6 24

4 History of minimally
invasive spinal surgery

Laminectomy,
Debridement,
Instrumentation,
(posterior)

Voriconazole, 200 mg,
every 12 h; 16 weeks

Cures 4 15

5 Spine surgery Laminectomy,
Debridement,
decompression,
Instrumentation,
(posterior)

Voriconazole, 200 mg,
every 12 h; 22 weeks

Cured 5 20

6 Spine surgery Laminectomy,
Debridement,
Instrumentation,
(posterior)

Voriconazole, 200 mg,
every 12 h; 20 weeks

Cured 4 18

Table 3 Aspergillus classification: 66 cases in the literature, 6
cases in this series

Species Value Value

A. fumigatus 47 4

A. flavus 5

A. niger 1 1

A. terreus 3

A. nidulans 4

A. versicolour 1

Aspergillus spp. 5 1
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microbiological testing, such as antibody/antigen and
molecular testing, as well as histopathology and radi-
ology examinations, must be combined [13]. WBC
counts have poor sensitivity and specificity and are of lit-
tle value for diagnosis. Normal levels of inflammatory
markers (ESR, CRP, etc.) do not rule out Aspergillus in-
fection because immunocompromised patients cannot
produce a significant inflammatory response, but regular
monitoring of inflammatory marker levels may help to
assess response to treatment [14]. Studies [15] indicate
that the fungal G test for (1–3)-β-D-glucan and the As-
pergillus GM test are meaningful for the diagnosis of
mycotic spondylitis. Among the 66 cases in the litera-
ture, 47% had elevated WBC counts. The ESR was in-
creased by 92%, and CRP was increased by 75%. In the
current case series, 2 patients (2/6) had elevated WBC
counts, all 6 patients (6/6) had elevated ESRs, and 4 pa-
tients (4/5) had elevated CRP.
The imaging manifestations of Aspergillus spondylitis

are related to the patient’s immune function and course
of disease [11, 16]. X-ray and CT manifestations are
often atypical. The typical manifestations on MRI are a
low T1WI signal, an iso-signal or a slightly high T2WI

signal, a high lipid-suppressing sequence signal, and ob-
vious enhancement. Fifty-six cases in the literature had
typical imaging findings; 5 patients in current case series
had typical imaging findings, and 1 patient was misdiag-
nosed with Brucella spondylitis on admission. Brucellosis
spondylitis is associated with multi-vertebral imaging
features. In addition to distinguishing it from phys-
ical and jumping injuries, attention should also be
paid to distinguish it from other infections (other
fungal infections, spinal tuberculosis, suppurative
spondylitis, etc.) [17, 18].
The most reliable diagnostic methods for Aspergillus

spondylitis are histopathological examination and bac-
terial culture. When haematological (ESR, CRP, fungal G
test, etc.) and imaging examinations indicate Aspergillus
spondylitis, CT-guided puncture biopsy should be per-
formed as soon as possible to confirm the diagnosis and
guide antibacterial treatment [19]. Compared with intra-
operative biopsy, CT-guided biopsy is less invasive and
has a quicker recovery time, but the number of speci-
mens is insufficient. In addition, blood culture should
also be routinely performed, combining multiple diag-
nostic methods. Although the positive rate of blood

Fig. 1 Preoperative X-ray and CT

Fig. 2 Preoperative T1WI、T2WI and Enhanced MRI
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culture is low, it can guide the selection of antifungal
drugs when tissue culture is not possible.
Compared with amphotericin B preparations, broad-

spectrum triazoles [20] are often better tolerated, and
the survival rate in patients is improved, especially in in-
vasive fungal infection patients. According to the Asper-
gillosis Treatment Guidelines [21] proposed by the
American Society of Infectious Diseases 2016 (the latest
version), voriconazole is recommended as the main
treatment for invasive aspergillosis, including Aspergillus
osteomyelitis. For refractory patients that cannot tolerate
conventional antifungal treatment, itraconazole is rec-
ommended as an alternative therapy for invasive asper-
gillosis [22]. A large randomized controlled trial [23]
demonstrated the superiority of voriconazole, including
improved survival rates and reduced toxicity, over AmB
in the treatment of invasive aspergillosis. A recent study
[24] showed that voriconazole achieved better results
than AmB. Voriconazole is associated with a higher sur-
vival rate than AmB in fungal infection patients, and

invasive aspergillosis treated with voriconazole has a
higher remission rate than that treated with AmB. In the
literature, 70% of patients were treated with triazoles,
30% were treated with AmB, and 42 cases were cured;
all 6 patients in the current case series were treated with
voriconazole antifungal therapy, and all were cured.
When nerve and spinal cord compression, spinal in-

stability, or epidural abscess formation is present, con-
servative antifungal treatment is not effective and can
even progressively worsen the disease prognosis; thus,
surgery combined with antifungal treatment should be
considered [21, 25, 26]. Of the 66 cases in the literature,
44 cases (67%) received combined surgical and antifun-
gal therapy, 22 cases were treated with antifungal ther-
apy alone, and 42 cases were cured. Five patients in the
current case series underwent received combined surgi-
cal and antifungal therapy, and one patient received anti-
fungal therapy alone; all of the patients were cured.
The prognoses in the current case series and those in

the literature are shown in Table 4. A poor prognosis
may be due to a patient’s low immune function or poor
overall health. A patient’s response to and outcome of
treatment largely depend on host factors [27], including

Fig. 4 hexamine silver staining (GMS)

Table 4 Clinical characteristics of Aspergillus spondylodiscitis:
66 cases in the literature, 6 cases in this series

Features Cases in the literature Cases in this series

Age

Range 4–76 43–68

Mean age 43 57

≥ 18 58 6

<18 8 0

Male 45 5

Female 21 1

Symptoms

Back pain 56 6

Neurological deficits 27 1

Level

Cervical 5 0

Thoracic 29 1

Lumbar or sacral 35 5

WBC > (10 × 109/L) 22 of 47 (46.8%) 2 of 6(33.3%)

ESR > (20 mm/h) 24of 27(91.9%) 6 of 6(100%)

CRP > (5 mg/L) 12 of 16(75%) 4 of 4(100%)

Surgery 44 5

Relapse 4 0

Cure 42 6

Sequelae 5 2

Death 16 0

Fig. 3 Postoperative X-ray
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neurological diseases, underlying diseases, and early
diagnosis and treatment.

Conclusions
The clinical manifestations of Aspergillus spondylitis are
non-specific, and the diagnosis depends on typical im-
aging findings and microbiological and histopathological
examination results. When spinal instability, spinal nerve
compression symptoms, and progressive deterioration
are absent, antifungal therapy alone may be considered.
When spinal instability, spinal nerve compression, or
epidural abscess formation is present, surgery combined
with antifungal therapy is recommended.
This study has certain limitations. First, this was a

retrospective case series, limited by the inherent flaws of
the retrospective design. Second, the small sample size
prevented us from performing a descriptive analysis. Fi-
nally, the follow-up time limited the evaluation of final
patient outcomes.
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