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Tibial Osteomyelitis Due to Aspergillus flavus in a Heart Transplant 
Patient 

Summary: Aspergillus flavus was identified as the 
causative organism of a case of osteomyelitis involving 
the proximal epiphysis of the left tibia in a heart 
transplant patient. History revealed a previous pretibial 
wound due to a fall in the street as the consequence 
of a sudden cardiac arrest. Surgical debridement 
combined with fungostatic treatment including 
amphotericin B and itraconazole was followed by 
clinical improvement, although the fungus could still be 
recovered by culture on subsequent samples. 

Zusammenfassung: Osteomyelitis der Tibia durch 
AspergiUus flavus bei einem Herztransplantatempfiinger. 
Bei einem Herztransplantatempf~inger trat eine 
Osteomyelitis der linken Tibiaepiphyse auf, als deren 
kausaler Erreger Aspergillus flavus identifiziert wurde. 
Der Patient war bei einem pl6tzlichen Herzstillstand 
gefallen und hatte sich eine Wunde im pratibitalen 
Bereich zugezogen. Nach chirurgischem Debridement 
und fungostatischer Behandlung mit Amphotericin B 
und Itraconazol kam es zu einer klinischen Besserung, 
doch blieben die Pilzkulturen weiterhin positiv. 

Introduction 

A~pergillus species are among the most frequently 
recovered fungi in the clinical laboratory. They are 
ubiquitous in the environment, being commonly found in 
soil, water, decaying vegetation or organic debris [1]. The 
organism is seldom pathogenic in the immunocompetent 
host. 
Aspergillus osteomyelitis occurs infrequently and is mostly 
a consequence of immunosuppression, malignancy with 
neutropenia, transplantation, use of antibiotics and 
corticosteroids or surgical manipulation [2]. The spine is 
the most frequently affected localization, and clinical signs 
are not specific. Diagnosis is based on microscopic 
examination and culture of biopsy material. On direct 
examination septate hyaline hyphae exhibiting 
dichotomous branching at 45 ° angles are suggestive for 
infection by Aspergillus species. Hyphal branches have the 
same width as the parent hyphae (3 to 10 ~tm) from which 
they arise [3]. Therapy is based on a combination of 
surgical debridement and administration of antifungal 
agents. 

Case Report 

On 14 September 1990, a 61-year-old man underwent a 
heart transplantation for end-stage ischemic heart disease. 

In the previous months he sustained two episodes of 
cardiac arrest. At the event of the first arrest, which 
occurred in the street, the patient contracted a deep 
wound under his left knee. The lesion healed uneventfully. 
The initial postoperative course was complicated by an 
adult respiratory distress syndrome, which had cleared by 
day 7. Thirty-two days after the transplantation the patient 
was discharged in good condition on a triple drug 
immunosuppressive therapy including azathioprine, 
cyclosporine and methylprednisolone in a daily dose of 
12 rag. 
On 2 November 1990, the patient complained of slight 
tenderness at the proximal epiphysis of the left tibia. X-ray 
examination of the left knee was normal but a bone 
scanning two weeks later demonstrated an inflammatory 
lesion in the proximal epiphysis of the left tibia. 
Subsequent x-ray on 27 November revealed a clear 
osteolytic lesion, while local pain was reported to have 
increased. A diagnostic needle biopsy revealed thick, 
necrotic purulent material and was followed by 
debridement of all necrotic bone tissue. Direct 
microscopic examination of the biopsy material following 
digestion with KOH 10% and also a staining with 
calcofiuor (Fungi-Fluor, Polysciences Inc., Warrington, 
Pennsylvania, USA) revealed the presence of branching, 
broad, septate hyphae suggestive of Aspergillus infection. 
Culture on Sabouraud's dextrose agar containing 
chloramphenicol (64644 Diagnostics Pasteur, France) 
yielded pure growth of AspergiUus flavus after two days of 
incubation at room temperature. Repetitive aspergillus 
galactomannan antigen detection testing in serum samples 
(Pastorex Aspergillus, Diagnostics Pasteur, France) and 
blood cultures (Bactec HBV-resin, Becton Dickinson, 
Benelux) remained negative. 
Admission laboratory data showed a leukocyte count of 
6.4 x 109/1 with 89% polymorphonuclear forms and a 
raised erythrocyte sedimentation rate of 80 mm after 1 h. 
Azathioprine was stopped and methylprednisolone was 
reduced to 6 mg/day; cyclosporine was continued with an 
aim to reach whole blood levels of 200 ng/ml (RIA). 
Treatment with amphotericin B (AmB) was started 
(0.7 mg/kg/d), resulting in a total dose of 1,230 mg Arab 
after six weeks of treatment. In conjunction with AmB, the 
patient also received itraconazole in a dose of 200 mg b.i.d. 
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per os, started also on 2 December 1990 and continued 
after the withdrawal of AmB. On 2 January 1991 the 
patient underwent a second surgical debridement of the 
lesion, during which a large proximo-distal window in the 
tibiaI epiphysis was performed. Local treatment included 
rinsing of the wound with sterile saline twice daily. The 
infection responded well to the installed treatment and 
the bone defect slowly filled with granulation tissue. 
Weekly swabs from the wound yielded no bacterial or 
fungal growth until 24 December 1990. At that time 
swabbed material grew coagulase-negative staphylococci, 
followed by Corynebacterium jeikeium one month later and 
an ampicillin-resistant Enterococcus faecalis a further two 
weeks later. Recovery of the patient was complicated by 
repetitive pulmonary infections. Cultures of sputum 
samples and of bronchoalveolar lavage fluid never grew 
Aspergillus species. 
The tibial lesion was slowly healing, but cultures on 4 and 
18 March grew Aspergillus flavus. 
After his respiratory condition stabilized, the patient went 
home on weekends and was eventually discharged from 
the hospital on 5 April 1991. One week later respiratory 
symptoms and fever recurred, which he failed to report. 
He  died on 16 April 1991 in septic shock from pneumonia 
due to Pseudomonas species after emergency readmission 
at another hospital. 

D i s c u s s i o n  

Aspergillus flavus, one of the 900 species of the genus 
Aspergillus, is a rapidly growing fungus that produces 
yellow-greenish colonies after three to five days of culture 
on commonly available media such as Sabouraud's 
dextrose agar containing chloramphenicol. Microscopic 
examination of cultures of Aspergillus flavus reveals the 

presence of uniseriate or biseriate phialides covering the 
entire surface of a spherical vesicle; the conidiophore is 
typically coarsely roughened; conidia are globose to 
subglobose, pale green, conspicuously echinulate and 
obviously bigger (3.5 to 4.5 ~xm diameter) than the conidia 
of Asperg~tlus fumigatus [4,11 ]. 
A comprehensive review of the literature on treatment of  
Aspergillus infections mentions some 33 cases of bony 
aspergillosis involving vertebrae, sternum and long bones 
[5]. The majority of these infections was due to Aspergillus 
fumigatus. Clinical signs are not specific; in 50% of the 
cases no fever was observed. In adults the disease is 
reported to be due to immunosuppression, mostly 
following corticosteroid therapy producing impaired 
macrophage function [1]. 
Posttraumatic long-bone aspergillosis has been rarely 
described [6-8]. Contiguous spread from the previously 
sustained skin lesion near the left knee joint in our patient 
was probably at the base of his infection. 
Therapy of Aspergillus osteomyelitis consists of surgical 
debridement of the infection site together with the 
administration of  systemic AraB or the imidazole drug 
itraconazole [1,5,9,10]. Treatment  success rates seem to be 
better  in patients who received a combination of surgical 
and medical treatment [5]. The poor results of AmB 
therapy without surgery may be due to low penetration of  
the drug in bone tissue. Since 5-fluorocytosine penetrates 
well in bone tissue, this agent seems to be a logical 
addition to the AmB regimen [5]. Recent  work has 
focused on the combination of 5-fluorocytosine and 
itraconazole, which appears to be synergistic in vivo [12]. 
Until now, no patients with Aspergillus infection receiving 
this combination have been reported in the literature, but 
the combination has been used in cases of chromomycosis 
and cryptococcosis [13]. 
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