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Aspergillus Osteomyelitis of the Ribs in
Immunocompetent Hosts: Report of Two Rare Cases

Aditya Menon', Camilla Rodrigues? Rajeev Soman®, Ayesha Sunavala®, Vikas M Agashe'

Learning Points for this Article:
Aspergillus osteomyelitis, a rare condition with very high mortality rates and increased incidence in immunocompetent
individuals, can have excellent clinical outcomes with appropriate cultures, antifungals, and surgical debridement where indicated.

Abstract

Introduction: Osteomyelitis is rarely caused by fungi, most common among them being Candida. Aspergillus is a rare cause of fungal
osteomyelitis mimics tuberculous osteomyelitis. Aspergillus osteomyelitis (AO) of the ribs is relatively uncommon, with an incidence rate of
only 9% among all reported cases of AO. With mortality rates of almost 25%, AO is on the rise attributed to increasing numbers of
immunocompromised individuals. There are very few case reports of AO of ribs inimmunocompetentindividuals. We report two such cases.
Case Report: Case 1: A S1-year-old male developed spontaneous chest pain along right costal margin with a low-grade fever. High-resolution
computed tomography chest revealed osteomyelitis of anterolateral chest wall. He did not improve with empirical antitubercular therapy, and
subsequent debridement showed polymicrobial pyogenic infection which was managed with appropriate antibiotics elsewhere. Samples were
not sent for fungal culture. He presented to us 3 months later, and surgical debridement showed growth of Aspergillus flavus which was
managed with oral voriconazole. The lesion healed with no recurrence at 24-month follow-up. Case 2: A 40-year-old male presented to our
institute with left-sided chest pain, low-grade fever, and loss of appetite. There was a history of injury with a sharp piece of wood 2 years earlier.
Magnetic resonance imaging defined the lesion which was biopsied under ultrasound guidance. Cultures grew A. flavus which was treated with
oral voriconazole. He had complete clinical improvementat 16-month follow-up.

Conclusion: More number of AO cases are being reported inimmunocompetent individuals. Variability in clinical picture, rarity, misdiagnosis,
empirical therapy, and failure to send deep tissue samples for fungal cultures are some of the reasons for the high mortality rates. It is paramount
in today’s scenario of atypical presentations, to obtain deep tissue for all cultures including fungal culture and histopathology, either surgically
orunder image guidance to achieve good clinical outcomes. Our study highlights that following the strict protocol of obtaining tissue for fungal
culture, systemic antifungal therapy, and surgical debridement where necessary can help to diagnose and treat this rare pathology and ensure
the good clinical outcome.

Keywords: Aspergillosis,immunocompetent host, rib osteomyelitis, fungal osteomyelitis.

Introduction tuberculous osteomyelitis [3, 4]. Aspergillus osteomyelitis (AO) of the ribs is
Osteomyelitis is rarely caused by fungi, most common among them being relativelyuncommon, with anincidence rate of only 9% amongallreported cases
Candida [1]. Aspergillus, a ubiquitous saprophytic fungus, is a rare cause of of AO [4]. The incidence of invasive aspergillosis, which has mortality rates of
fungal osteomyelitis with a reported incidence rate of <3% [2]. Aspergillosis almost 25%, is on the rise attributed to increasing numbers of
most commonly involves the spine (49%), with clinical features resembling immunocompromised individuals coupled with increased survival rates
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Figure 1: Areas of swelling and pain (arrows)

overtherightanterior chestwall.
wall.

Figure 2: Short inversion time inversion recovery axial magnetic
resonance imaging image showing lesion along the anterolateral chest

Figure 3: Short inversion time inversion

recovery coronal magnetic resonance imaging
image showing lesion along the anterolateral
chestwall.

afforded by newer therapeutic modalities [4, S, 6]. There are very few case
reports of AO of ribs in immunocompetent individuals [ 1,7, 8]. We report two
such cases of AO of the ribs inimmunocompetentindividuals.

Case Report

Casel

A Sl-year-old male developed spontaneous chest pain along right costal
margin with low-grade fever. High-resolution computed tomography chest
revealed an enhancing soft tissue with central necrotic area involving the right
fifth, sixth, and seventh ribs and sternum suggestive of infective chondritis
along with enlarged axillary lymph nodes. Needle biopsy of both the lesions
done elsewhere showed no growth on bacterial culture with non-specific
inflammatory changes on histopathology. Empirical antitubercular therapy
was initiated and continued for S months in the same facility; however, the
symptoms persisted. Subsequent debridement with a midline incision done
elsewhere showed polymicrobial infection with Staphylococcus aureus and
Klebsiella pneumoniae and was treated with appropriate antibiotics. Samples
were not sent for fungal culture. He presented to us 3 months following
debridement with excruciating pain and swelling of the right lower chest wall
inspite of 8 weeks of appropriate antibiotics (Fig. 1). Magnetic resonance
imaging (MRI) showed a large heterogeneous lesion along the right
anterolateral chest wall and parasternal region involving the lower ribs and
adjacent costal cartilage (Fig. 2 and 3). Blood tests revealed high erythrocyte
sedimentation rate and C-reactive protein. There were no other medical
comorbidities. The abscess was drained surgically with excision of the necrotic
cartilage and ribs (Fig. 4 and S). Histopathology report showed fragments of
granulation tissue with chronic inflammation, with foamy macrophages and a
few neutrophils. There were no granulomas. The culture showed growth of
Aspergillus flavus (Fig. 6) which was managed with oral voriconazole (200

mg) thrice a day for 2 months and then twice a day for the next 2 months. The

lesion healed completely with no recurrence of swelling or pain at 24-month
follow-up (Fig.7).

Case 2

A 40-year-old male presented to our institute with a history of left-sided chest
pain in the lower part for 2 months. It was associated with intermittent episodes
oflow-grade fever and loss of appetite. There was a history of injury with a sharp
piece of wood 2 years earlier; the patient being asymptomatic in the interim
period. He did not have any of the traditional risk factors for Aspergillosis. On
examination, he had a soft, tender swelling along the left costal margin extending
up to the midaxillaryline (Fig.8).

MRI revealed a diffuse, ill-defined heterogeneous soft tissue swelling in the left
anterior lower chest wall with focal areas of erosion/irregularity in the adjacent
cartilage and costochondral junction. Suspecting an infective etiology,
ultrasound-guided biopsy was done. Cultures grew septate fungal filaments of A.
flavus. He was treated with oral voriconazole (200 mg) twice daily for 3 months.
He had complete clinicalimprovementafter the same at 16-month follow-up.

Discussion
AOQ s an extremely rare condition, Candida being the most commonly reported
cause of fungal osteomyelitis [1]. Aspergillosis is known to affect
immunocompromised individuals more often, and most commonly, individuals
with chronic granulomatous disease, acute leukemias, human
immunodeficiency virus infection, and solid organ transplant recipients, among
others [1, 4, S, 9, 10]. In developing countries like India, it is also seen in
individuals with risk factors such as diabetes mellitus, malnutrition, old
tuberculous cavities, and cardiac device implantations [ 11]. It affects individuals
due to a defect in the host immunity, which may be congenital as is the case in
chronic granulomatous disease, where an enzymatic defect affects the cell-

mediated immunity, or acquired like in patients on chemotherapy,
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Figure 4: Intraoperative image showing abscess superficial to

therib cage.

Figure 5: Intraoperative image showing necroticrib.
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Figure 6: Culture showing growth of

Aspergillus flavus.
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Figure 7: 24-month follow-up image
with complete clinical resolution.

Figure 8: Clinical image with swelling
alongleft costal margin (arrow).

corticosteroids, or those with leukemias, diabetes, malnutrition, and old age
[1,12].

Gabrielli et al. [4], in a recent review of all the reported cases of AO in the
literature, have highlighted the nature of this oft-neglected pathology. AO as a
subset of its invasive form, though rare, has mortality rates of up to 25% [4, S].
Delay in diagnosis is associated with high complication rates and disseminated
infection.

Due to the highincidence of tuberculous osteomyelitis in developing countries
and fungal osteomyelitis clinically mimicking the former, there is a high chance
of missing fungal osteomyelitis in the initial stages, especially in
immunocompetent individuals unless proven by culture and histopathology.
This and the slow, protracted natural history results in late diagnosis in most
cases, for as long as 32 weeks [1]. A highly variable clinical picture with pain
being the most common symptom and fever seen in only 20% of cases
confounds the diagnostic dilemma [9].

This fact is highlighted in our first case, who did not improve inspite of §
months of empirical antitubercular therapy. Subsequent surgical debridement
and culture-specific antibiotics did not improve his clinical condition as fungal
cultures were not obtained, thereby missing the primary pathology. We
obtained ultrasound-guided samples in our second case and did not subject
him to empirical antibiotics, avoiding a delay in getting a definitive diagnosis.
This emphasizes the importance of obtaining cultures including fungal culture
and histopathology for all cases irrespective of our clinical suspicion, as there is
anincreasingincidence of AO eveninimmunocompetent patients [9].
Gabrielli et al. [4] reviewed 310 cases reported in the literature till 2013. Of
these, 49% were from the spine with only 9% of cases involving the ribs.
Moreover, chest wall involvement is seen more often in the pediatric
population, while both our patients were adults. Hematogenous involvement
is seen in immunocompromised cases, whereas traumatic involvement and
iatrogenic causes are seen more often in the immunocompetent ones [S].
Neither of our cases had any medical comorbidity. The chest injury with a
sharp piece of wood causing a laceration in our second case could possibly have
beenasource of the infection.

References

The most common species reported is Aspergillus fumigatus followed by A.
flavus [1,4, 5,9, 11]. Both our cases grew A. flavus on fungal cultures. There are
no strict therapeutic reccommendations; a combination of surgical debridement
to reduce the fungal burden along with a single or combination therapy of
systemically active antifungals seems to be the best option though not
statistically better than antifungals alone [4]. Amphotericin B is the most
commonly used antifungal, although recent reports suggest that voriconazole
has emerged as the drughaving a maximum efficacy of all antifungals, with better
resultsin combinations containing it than the oneswhich donot[4, S].

Better results have been reported in those with direct inoculation (trauma,
postsurgical) as compared to the ones with immunodeficiency, highlighting the
role played by the host defense in combating AO [4].

Direct injury with a sharp piece of wood may have been the mode of entry in the
second case. The good clinical outcome in both our cases could possibly be
attributed to the absence of immunodeficiency or any other medical
comorbidity, surgical debridement in the first case, and early diagnosis in the
second.

Conclusion

Tuberculosis is one of the most common causes of osteomyelitis, especially in
India and other developing countries. Fungal osteomyelitis, a relatively
uncommon pathology, closely resembles tuberculous osteomyelitis.
Aspergillosis, which commonly affects the lungs in immunocompromised
patients, has been shown to involve the osteoarticular system even in
immunocompetent patients. More number of AO cases are being reported,
including those affecting the ribs and sternum which parallels the ever-
increasing incidence of diabetes and elderly population. It is paramount in
today’s scenario of atypical presentations, to obtain deep tissue culture, either
surgically or under image guidance for bacterial, tubercular, fungal cultures, and
histopathology to achieve good clinical outcomes. Variability in clinical picture,
rarity, misdiagnosis, empirical therapy, and failure to send deep tissue samples
for fungal cultures are some of the reasons for the high mortality rates associated
with AO. Our study highlights that following the strict protocol of obtaining
tissue for fungal culture, systemic antifungal therapy and surgical debridement
where necessary can help diagnose and treat this rare pathology and ensure the
good clinical outcome.

Clinical Message

Fungal osteomyelitis is a rare entity. Variable clinical presentation, slow
progression, resemblance to tuberculous osteomyelitis, and rarity are all
responsible for the delay in diagnosing these pathologies. AO hasincreased
in numbers over the years, affecting immunocompetent individuals as
well. Lack of awareness of this entity may deter an orthopedic surgeon from
sending a sample for fungal cultures, apart from the usual bacterial and
tuberculous cultures. This along with the other causes mentioned result in
a very high mortality of almost 25% reported in these cases. Excellent
clinical outcomes can be achieved with appropriate cultures, antifungals,
and surgical debridementwhere indicated.
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