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Aspergillus vertebral osteomyelitis in immunocompetent 
patients

Somika Sethi, Fouzia Siraj, KL Kalra1, P Chopra

AbstRAct
Fungal infections  are one of the important cause of morbidity and mortality in immunocompromised patients. Aspergillus vertebral 
osteomyelitis is extremely rare. We report two cases of aspergillus vertebral osteomyelitis in immunocompetent men in the absence 
of an underlying disorder. The clinical and radiological findings were suggestive of Pott’s spine. The absolute CD4, CD8 counts 
and their ratio were normal. The HIV status was negative in both patients. Both patients underwent surgical decompression. The 
histopathology of tissue obtained were suggestive of aspergillus osteomyelitis. One patient had antifungal treatment for 3 months 
and was doing well at 1 year followup, whereas other patient did not turnup after 2 months.
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IntRoductIon

Immunocompromised patients are at a high risk of 
invasive fungal infection associated with high morbidity.1 
Among the fungi, Candida is the most common 

organism causing infection in neutropenics or after organ 
transplantation.2 Musculoskeletal involvement, especially 
vertebrae and intervertabral disc space, is uncommon. Still 
rarer is aspergillus vertebral osteomyelitis3 and only few 
case reports of this disease have been described in literature 
occurring in immunocompetent men.3,4

cAse RepoRts

Case 1
A 25-year-old man, hailing from Bihar and working in a 
multinational company, presented with pain in lower back 
since last 6 months, which was dull aching, nonradiating, 
and relieved by rest. Pain gradually increased in intensity 

associated with decrease in walking distance. He had fever 
in the initial days, which later resolved with medication. 
He had lost 6-7 kg weight in the last six months. No foray 
into forested area or residence in neighborhood jungle 
were observed. Physical examination was unremarkable 
except for tenderness present over the spine in lower 
lumbar region (L2-L5). No gross spinal deformity was 
seen. There was no neural deficit. He was diagnosed as 
having Pott’s spine and was taking antitubercular treatment, 
prescribed by referral hospital; however, no improvement 
was noted in the patient. General and systemic evaluation 
revealed no manifestation of acquired immunodeficiency 
syndrome (AIDS) or any underlying immunosuppressive 
disorder. The CD4:CD8 ratio was normal and HIV status 
was negative. Chest radiographs revealed no pulmonary 
lesion and sputum culture was negative for acid-fast bacilli 
(AFB). X-ray of the spine revealed lytic lesion in the L4-L5 
vertebral region [Figure 1]. Magnetic resonance imaging 
(MRI) of the spine revealed destruction of L4-L5 vertebrae, 
with abscess formation and cauda equina compression 
[Figure 2]. He underwent L4-L5 instrumentation, with 
posterior decompression and interbody fusion with 
tricortical bone graft from the iliac crest [Figure 3]. Direct 
fluorescence for AFB was negative and the culture and 
sensitivity for AFB and pyogenic organism were also 
negative. Fungal culture was not attempted. The biopsy 
tissue was received in multiple fragments together measuring 
4 � 3 � 1 cm. Microscopy revealed fibrocollagenous 
tissue, normal, necrotic and new bone, degenerated 
cartilage, and dense inflammatory infiltrate composed of 
lymphocytes, plasma cells, histiocytes, few eosinophils, 
polymorphs, and several granulomas containing giant cells  
[Figure 4a and b]. Numerous fungal profiles were seen in 
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the granulation tissue, which were septate and showed 
acute angle branching. These hyphae were highlighted by 
modified Gomori Methenamine stain [Figure 4c]. After the 
diagnosis of fungal osteomyelitis, the patient was started 
on itraconazole 200 mg twice a day for 3 months. At  
1 year followup, he was doing well  with no complaints of 
back pain.

Case 2
A 19-year-old college student was apparently healthy 9 
months ago, when he developed pain in the midback, 
which radiated to both the flanks and had difficulty in 
walking. Pain gradually increased with bending, walking, 
or any movement and was relieved by rest and medication. 
Three days after the pain he noticed a swelling in the 
midback region, which was increasing continuously. 
No impairment in motor, sensory, bladder, and bowel 
function was seen. He was diagnosed clinically as having 
Pott’s spine by the referral hospital. No foray into forested 
area or residence in neighborhood jungle were observed. 
Physical examination was unremarkable, except for mild 
tenderness and gibbus formation at the D10-D11 vertebral 
level. General and systemic examination in this patient 
also did not reveal any manifestation of AIDS or any 
underlying immunosuppressive disorder. The CD4:CD8 
ratio was normal and HIV status was negative. Chest 
X-ray was within normal limits. X-ray/MRI of the spine 
showed D10-D11 vertebral collapse with kyphosis and 
cord compression. The patient underwent transthoracic 
D10-D11 corpectomy and fusion with D9-D12 expandable 
cage with staple and rod fixation. Biopsy tissue revealed 
fragments of normal and necrotic bone with extensive and 
diffuse necrosis and numerous surrounding eosinophils 
[Figure 5]. Grocott’s Methenamine Silver (GMS) stain 
revealed numerous septate and branching fungal profiles 
having morphological features of Aspergillus species 
[Figure 6]. Direct fluorescence and Ziehl Nelson stain for 
AFB was negative in the patient. Culture and sensitivity 
for AFB and pyogenic organism were also negative. The 
patient was postoperatively started on anti-fungal treatment 
(Itraconazole 200 mg BD) for 2 months; however, no 
followup was available in this case.

dIscussIon

Staphylococcus aureus, accounts for 60% of pyogenic 
ertebral osteomyelitis.5 Other causes of spinal infection 
include Mycobacterium tuberculosis, and rarely fungi. The 
rate of occurrence of fungal infections has risen over the last 
decade, as the population of immunocompromised patients 
has increased. The diagnosis and treatment of fungal infection 
of the spine is often delayed, as clinical suspicion is often low, 
particularly in immunocompetent individuals.6

Figure 2: (a) T1WI sagittal MR image showing L4 and L5 vertebral 
body with intervertebral disc involvement. (b) T2WI showing L4 and 
L5 vertebral body hyperintensity with intervertebral disc involvement

a b

Figure 3: Posterior instrumented interbody fusion (L4-L5) with 
autogenous bone grafting

Figure 1: X-ray of lumbar spine (Lateral view) depicting lytic lesion in 
the L4-L5 region
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The most common organism causing mycotic infections are 
Candida and, rarely, Aspergillus. These infections mainly 
present as discitis or osteomyelitis in the spine.7 Most reviews 
of fungal spinal infections have included a limited number 
of patients and short followup. In a study by Eismont et al.,2 
of 65 cases of spondylitis were caused by fungal organisms.8 
Fungal organisms are slow growing and difficult to identify 
by culture. Therefore, histopathological examination is 
important to obtain correct diagnosis.6

The deficiency in the immune system secondary to infection 
with the human immunodeficiency virus, the widespread 
and injudicious use of broad-spectrum antibiotics, the use 
of corticosteroids and other immunosuppresive drugs, and 
the use of parenteral hyperalimentation are listed as risk 
factors for fungal infection.2,5,7,8

In the series by Frazier, 9 of 11 patients with spinal 
osteomyelitis were immunocompromised and 7 had 
infection due to Candida.2 Spinal infection by Aspergillus 
is uncommon.9,10 Aspergillus species are ubiquitous 
saprophytic organisms. More than 300 species are known, 
but only a few of them are of importance regarding 
opportunistic infection. Invasive aspergillosis (IA) usually 
involves the sinopulmonary tract, with the lung being the 
most common site of infection, while osteomyelitis due 
to Aspergillus species is rare.11 It affects bone tissues by 
contiguity, hematogenous spread, and direct implantation, 
eg, traumatic or iatrogenic. The incidence of Aspergillus 
affecting the bone among all cases of invasive aspergillosis 
(IA) is estimated to be 3%.11 In a series by Horn, the 
incidence of IA was 2.6%, similar to those reported by 
Denning and Steven in 1990.7,12 Nandeesh et al. described 
less than 50 cases with spinal aspergillus osteomyelitis, 
and most of these patients were immunocompromised.13 
A comprehensive literature search yielded approximately 
15 cases of aspergillus osteomyelitis affecting the spine in 
immunocompetent young adults without any underlying 
disorders, including the present 2 cases [Table 1]. Aspergillus 
spinal osteomyelitis cases have a bimodal age distribution 
pattern; children with chronic granulomatous disease 
and the older adults with other underlying disorder. Back 
pain is an almost universal initial symptom of vertebral 
osteomyelitis caused by Aspergillus species. Unfortunately, 
some patients have also presented with paraparesis.20

Spinal osteomyelitis forming abscess and causing 
compressive myelopathy is not common, and current 
literature is largely limited to case reports only. Typical 
complications of spinal osteomyelitis include osteolytic 
destruction of body endplates, paravertebral soft 
tissue swelling, disc space narrowing, and spinal cord 
compression.11 The overall 12-week mortality among the 

Figure 5: Photomicrograph showing necrotic bony trabaeculae with 
giant cell reaction in marrow spaces (H and E, ×4)

Figure 6: GMS stain showing narrow and acute angle branching fungal 
hyphae consistent with Aspergillus (GMS, ×1000) 

Figure 4: Photomicrograph showing (a) ill-formed granulomas with 
many giant cells (H and E, ×200). (b) Inflammatory infiltrate comprising 
numerous eosinophils and ill-formed granuloma (H and E, ×400). 
(c) Gomori Methenamine Stain showing septate and acute angle 
branching fungal hyphae and few spores in the giant cells (GMS, ×400)

a

b

c
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Table 1: Reported cases of Aspergillus vertebral osteomyelitis in immunocompetent patients
Case Authors Age Gender Risk factor Source of infection Bone affected
1 Seigsohn et al.14 (1977) 42 F Alcoholism, cirrhosis, IV drug abuser Hematogenous spread L1-L2
2 Roselle and Baird15 (1979) 54 M Cerebral edema, dexamethasone 

treatment
Hematogenous spread Lumbar 

3 McKee et al.16 (1984) 22 M Glucose-6-phosphate-dehydrogenase 
deficiency (G6PD)

Hematogenous spread T10-T12

4 David et al.17 (1987) 34 M IV drug abuser Hematogenous spread L1-L2
5 David et al.17 (1987) 30 M IV drug abuser Hematogenous spread T6-T7
6 Frazier et al.2 (2001) 62 M Chronic obstructive pulmonary 

disease, high-dose corticosteroid
Unknown L2-L3

7 Frazier et al.2 (2001) 52 M Glomerulonephritis,nocardiosis, 
candidiasis, high-dose corticosteroid

Aspergillus endocarditis 
(hematogenous seedling)

T7-T8,
L1-L3

8 Saigal et al.18 (2004) 31 F Epidural steroid injection Iatrogenic T8-L5
9 Vaishya et al.4 (2004) 35 F Immunocompetent Hematogeneous T10-T12
10 Nusair et al.19 (2007) 49 F Hepatitis C infection Hematogeneous T8-T9
11 Horna et al.7 (2008) 44 F Ulcerative colitis - T8-T9
12 Horna et al.7 (2008) 46 F Drug abuse Hematogeneous T8-T9
13 Nandeesh et al.13 (2010) 66 F Well controlled diabetes mellitus - L2-S1
14 Present case 1 25 M Nil - L4-L5
15 Present case 2 19 M Nil - D10-D11

patient with aspergillus osteomyelitis was 25%.7

Choice of treatment in fungal infection, especially aspergillus 
osteomyelitis, is debridement of necrotic bone in addition 
to the use of antifungal like Voriconazole, Itraconazole, 
Amphotericin B, and, possibly, 5-Fluorocytosine or 
Rifampin.7,10 In advanced cases, antimycotic drug therapy 
may not be effective and emergency surgical debridement 
may be indicated when the destruction is progressive and 
spinal cord compression is imminent or manifest. In such 
cases, spinal instrumentation can help maintain and restore 
spinal stability and spinal alignment.10

Aspergillus vertebral osteomyelitis and abscess is a rare 
cause of compressive myelopathy. It closely mimics 
tubercular spine disease and presents with similar clinical 
features. Early definitive diagnosis remains a challenge 
and requires a high index of suspicion. Antifungal drugs 
in combination with surgery, is indicated in treatment of 
aspergillus osteomyelitis.
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