
swelling and pain in the left scapular region. She had no 

chills, cough, sputum production, chest pain, night sweats, 

weight loss or history of local penetrating injury. She was 

not taking any non-steroidal anti-infl ammatory or antibi-

otic medications at the time of presentation. Her past med-

ical history was notable for primary hypertension, which 

was under control with treatment. She did not keep birds 

(specifi cally pigeons) and had not traveled over the past 

30 months. She denied a history of intravenous drug abuse, 

sexual promiscuity or transfusion of blood products. 

 On physical examination, the patient appeared chroni-

cally ill but awake, alert and oriented to time, place and 

person. Vital signs showed an oral temperature of 37.8 ° C, 

pulse rate of 83 beats/min, respiratory rate of 19 breaths/

min and blood pressure of 121/82 mmHg. She had restricted 

and painful movement of the left shoulder joint. Localized 

swelling and tenderness were noted in the left scapular 

region but overlying skin looked normal. There were no 

palpable lymph nodes or signs of oral candidiasis. The 

remaining physical examination was unremarkable. 

 Laboratory investigations revealed a white blood cell 

(WBC) count of 8.3  �  10 9 /l with 80.9% neutrophils and 

14.5% lymphocytes, hemoglobin of 122 g/l and platelet 

count of 179  �  10 9 /l. Infl ammatory markers were elevated 

with erythrocyte sedimentation rate (ESR) 76 mm/h and 

C-reactive protein (CRP) 68 mg/l. Results of the serum 

biochemistry tests were essentially within normal ranges. 

A computed tomography (CT) scan of the left scapula 

demonstrated an expansive osteolytic lesion in the spine of 

the scapula, suggesting bone destruction due to malignancy 
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 Cryptococcal osteomyelitis is extremely rare and almost always occurs in immunocompro-
mised patients. We describe a case of osteomyelitis due to  Cryptococcus neoformans  involv-
ing both scapula and rib in an immunocompetent and previously healthy patient. The patient 
received treatment with amphotericin B deoxycholate and fl ucytosine for 4 weeks, followed 
by oral fl uconazole 400 mg per day for 8 weeks and 200 mg per day for 9 months. The 
12-month course of antifungal therapy resulted in complete clinical recovery and undetec-
table serum cryptococcal antigen. Cryptococcal osteomyelitis should be suspected in any 
immunocompetent patient with osteolytic lesions on radiological images.  

  Keywords   Cryptococcus neoformans  ,   osteomyelitis  ,   immunocompetent patient   

  Introduction 

 Cryptococcosis is a global invasive mycosis primarily caused 

by  Cryptococcus neoformans  and is associated with signifi -

cant morbidity and mortality [1].  C. neoformans  infections 

predominantly occur in the immunocompromised, such as 

patients with human immunodefi ciency virus (HIV) infection 

or having undergone organ transplants [2]. The most common 

sites are the lungs and the central nervous system (CNS), but 

virtually any organ can be affected [3]. However patients 

infrequently present with cryptococcosis in other sites in the 

absence of pulmonary or CNS infections [1]. A literature 

search for cryptococcal osteomyelitis confi rms that it is a rare 

disease which has been mainly reported at the extremes of life 

[4 – 8]. Cryptococcal osteomyelitis does occur in immunocom-

petent individuals, although this is exceedingly uncommon. 

Here we present a case of cryptococcal osteomyelitis of the 

scapula and rib in an immunocompetent patient without lung 

or CNS involvement.   

 Case report 

 A 57-year-old female presented with a 4-week history 

of intermittent fever of up to 38.2 ° C and ingravescent 
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or infection (Fig. 1). A  99m Tc whole body bone scan showed 

signifi cantly increased uptake in the left scapular region, 

as well as in the anterior aspect of the left 6th rib 

(Fig. 2). 

 Clinically, neoplasm and bacterial infections including 

tuberculosis were considered in the differential diagnosis. 

The patient was started on intravenous oxacillin (2 g every 

8 h) and ciprofl oxacin (0.4 g every 12 h). However, her 

clinical symptoms did not improve signifi cantly and the 

painful swelling in the left scapular region persisted. 

 To improve the patient ’ s clinical condition and confi rm 

the diagnosis, incision and drainage of the lesion and 

biopsy of the left spine of the scapula were performed. The 

discharge revealed blood-stained, mucinous pus with no 

microorganisms microscopically observable on Gram and 

acid-fast stains. Histological examination of the sample 

ruled out primary and metastatic bone tumors and was 

unexpectedly reported as cryptococcosis. Microscopically, 

studies of the hematoxylin and eosin (H&E)-stained spec-

imen showed infl ammatory infi ltration and formation of 

granulomas compatible with cryptococcoma, in which 

many yeast forms were seen both extracellularly and in the 

multinuclear giant cells (Fig. 3). Examination of Grocott-

Gomori methenamine-silver (GMS) and periodic acid-Schiff 

(PAS) stained samples revealed numerous round-to-oval, 

non-encapsulated and budding yeasts (Fig. 4). Cultures of 

the purulent discharge yielded no bacteria but a yeast-like 

microorganism was recovered that was later identifi ed as 

 C. neoformans  by using Vitek AMS-YBC yeast identifi ca-

tion system (bioM é rieux, Hazelwood, MO, USA). The 

isolate of  C. neoformans  was sensitive to amphotericin B 

(AmB), fl uconazole, itraconazole, voriconazole and fl ucy-

tosine. In addition, a needle biopsy of the anterior aspect 

of the left 6th rib was performed. Histological examination 

revealed cryptococcosis and  C. neoformans  was isolated 

from the sample on Sabouraud dextrose agar. Serum cryp-

tococcal antigen was reported positive by latex agglutina-

tion at a titer of 1:296. 

 The search for  C. neoformans  in other biological sam-

ples (throat swab, blood, urine, faeces and sputum) was 

negative. Purifi ed protein derivative (PPD) tuberculin skin 

test was negative, as was polymerase chain reaction (PCR) 

of the purulent discharge and the samples for  Mycobacte-
rium tuberculosis . In order to exclude further localizations 

of the infection, CT scans of the chest and abdomen, mag-

netic resonance imaging (MRI) of the brain and echocar-

diogram were performed, and all demonstrated no apparent 

parenchymal abnormalities. A lumbar puncture was per-

formed to rule out asymptomatic CNS involvement, with 

glucose and protein levels of the cerebrospinal fl uid (CSF) 

within normal limits. No leucocytes were seen on micro-

scopic examination and no cryptococcal antigen was pres-

ent. No bacteria or fungi were isolated from samples of the 

CSF. Screening tests for HIV-1 and HIV-2 were negative. 

Comprehensive immunological studies including serum 

immunoglobulins and complements levels, tests for cell-

mediated immunity (NK, CD3, CD4, CD8, CD4/CD8 and 

CD19) and autoantibody tests were normal. 

 A fi nal diagnosis was made of cryptococcal osteomy-

elitis of the scapula and rib. The patient was treated with 

amphotericin B deoxycholate (AmBd) plus fl ucytosine for 

a total of 4 weeks ’  duration without notable side-effects, 

followed by oral fl uconazole 400 mg per day for 8 weeks 

and 200 mg per day for 9 months. The pain gradually 

subsided and a follow-up CT scan of the left scapula, per-

formed 3 months after the beginning of treatment, revealed 

apparent resolution of the swollen soft tissue and partial 

improvement of the bone lesion. At the end of therapy the 

patient was in good clinical condition. She achieved full, 

painless range of motion of the left shoulder joint. The 

 

  Fig. 1  Initial computed tomography (CT) scan of the left scapula showing an expansive osteolytic lesion in the spine of the scapula (arrows) surrounded 

by the swollen soft tissue.  
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patients [1]. Indeed, cryptococcal infection may occur in 

otherwise healthy individuals. 

  C. neoformans  is believed to enter the body through the 

lungs causing pulmonary disease and the CNS is a major 

target organ owing to the fungus ’  neurotropic nature [2]. 

Bone involvement is found in less than 10% of patients 

with disseminated cryptococcosis [1,7]. Furthermore, only 

a little more than 50 cases of cryptococcal osteomyelitis 

without cryptococcemia have been reported [8]. 

 Cryptococcal osteomyelitis is frequently preceded by 

dissemination of the etiologic agent, i.e., it typically fol-

lows hematogenous spread from other infected sites, espe-

cially latent or clinically apparent infection of the lungs. 

Direct inoculation after trauma is also responsible for 

some cases [8]. As far as we knew, our patient had no 

symptoms or signs of respiratory tract infection and had 

no history of trauma. Her chest CT scan demonstrated no 

parenchymal infi ltration, nodules or pleural effusions. 

Based on this information, we conclude that this case may 

have been the result of a reactivation of a latent infection. 

Serologic studies demonstrate that subclinical infection 

with  C. neoformans  is very common among immunocom-

petent adults and cryptococcosis in solid-organ transplant 

recipients is the result of reactivated latent infection 

[10 – 12]. Furthermore, epidemiological data suggest that 

cryptococcal disease may result from reactivation of latent 

infection [13]. 

 Cryptococcal osteomyelitis is believed to be a dissemi-

nated form of cryptococcosis in immunocompromised indi-

viduals. It is most commonly associated with sarcoidosis, 

followed by tuberculosis, steroid therapy and diabetes mel-

litus [6]. The use of broad spectrum antibiotics is known to 

be one of the major risk factors in invasive fungal infections 

infl ammatory markers normalized and the value of serum 

cryptococcal antigen progressively declined. A third CT 

scan of the left scapula revealed signifi cant regression of 

the bone lesion (Fig. 5). At two-year follow-up, without 

further treatment, she was in good health and serum cryp-

tococcal antigen was undetectable.   

 Discussion 

  C. neoformans  has a global distribution and has been iso-

lated from various natural sources, as for example, soil 

contaminated with pigeon droppings [2]. It produces a 

polysaccharide capsule which serves as the major viru-

lence factor and has been a major opportunistic pathogen 

due to its association with the HIV pandemic. It is estimated 

that there are approximately one million cases of HIV-

associated cryptococcal meningitis annually worldwide, 

resulting in more than 600,000 deaths each year within 3 

months after infection [9]. In medically developed coun-

tries, the modest burden of patients with cryptococcosis 

persists in newly diagnosed cases of HIV infection, patients 

receiving corticosteroids, monoclonal antibodies and/or 

other immunosuppressive agents and otherwise normal 

 

  Fig. 2   99m Tc whole body bone scan showing signifi cantly increased uptake 

in the left scapular region and the anterior aspect of the left 6th rib.  

   Fig. 3  Hematoxylin and eosin (H&E) stain showing numerous cryptococci 

as non-encapsulated yeast-like cells lying both extracellularly (green 

arrows) and in the multinuclear giant cell (yellow arrow) with surrounding 

granulomatous infl ammation (arrowhead) (original magnifi cation  �  400).  
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[14]. To the best of our knowledge, the patient was previously 

healthy and immunocompetent without any underlying 

diseases or risk factors. It is estimated that 10 – 40% of non-

HIV-infected patients with cryptococcosis have no apparent 

underlying disease or immune defi ciency [7,15]. Remarkably, 

66.9 – 77.6% of HIV-negative patients with cryptococcosis in 

China have no predisposing factors [16 – 18]. 

 The vertebrae have been reported as the most common 

bony site for disease [1,6], especially affecting the femur, 

tibia, rib and humerus [6,7]. It has been documented that 

75% of patients had only one single site of bone involve-

ment [6]. The scapula is a less frequent target, with only 

four previously reported cases [6,7]. No cases of osteomy-

elitis due to  C. neoformans  involving both scapula and rib 

have been reported in the literature. 

 Most patients with cryptococcal osteomyelitis present 

with soft tissue swelling and tenderness [4,19]. In the set-

ting of symptoms and signs, cryptococcal osteomyelitis 

can be diagnosed by radiological features, antigen detec-

tion, typical features on histopathologic examination and 

culture of the organism. Median duration of symptoms 

before diagnosis is 3 months [4]. Radiographic fi ndings 

reveal a well-circumscribed osteolytic lesion resembling 

malignancy [1]. But there is often a delay in the diagnosis 

partly because radiological image usually lags behind the 

clinical fi ndings by weeks or months [20]. Although anti-

gen detection of the polysaccharide capsule may be help-

ful, clinicians should be aware that false-positive and 

false-negative results occur [21]. It has been documented 

that serum cryptococcal antigen was negative in 34% of 

non-HIV-infected patients with cryptococcosis [22]. 

 The current guidelines of the Infectious Diseases Society 

of America (IDSA) recommend AmB based combination 

treatment with fl ucytosine as induction therapy for dissem-

inated cryptococcosis (at least two non-contiguous sites 

involvement) followed by consolidation and maintenance 

therapy with fl uconazole [1]. For cryptococcal osteomyeli-

tis occurring at single site in immunocompetent patients 

without CNS involvement, fl uconazole treatment (400 mg 

per day) could be considered [1,7]. But there is little infor-

mation about azole therapy for cryptococcal osteomyelitis 

due to the limited number of reported cases [23]. Because 

  

 Fig. 4  Grocott-Gomori methenamine-silver (GMS) stain (A) and periodic acid-Schiff (PAS) stain (B) showing numerous round-to-oval, non-encapsulated 

and budding yeast-like cells (original magnifi cation  �  400).  

 

  Fig. 5  Repeat computed tomography (CT) scan of the left scapula showing complete resolution of the swollen soft tissue and signifi cant regression of 

the bone lesion in the spine of the scapula (arrows).  

D
ow

nloaded from
 https://academ

ic.oup.com
/m

m
y/article/50/7/751/952374 by guest on 25 M

ay 2023



© 2012 ISHAM, Medical Mycology, 50, 751–755

  Cryptococcal osteomyelitis of the scapula and rib   755

there have not been substantial specifi c studies, there is no 

consensus on the duration of antifungal therapy. It depends 

on the severity of infection, the response to therapy and the 

patient ’ s immune status [1]. Surgery should be performed 

for patients with persistent or refractory bone disease, but 

is rarely needed [24]. Localized cryptococcal osteomyelitis 

can be treated satisfactorily by surgical debridement and 

antifungal therapy [4,6,20]. Clinical response can be gauged 

by a decrease in serum cryptococcal antigen and resolution 

on radiological examination. The outcome of non-HIV-

infected patients with cryptococcal osteomyelitis is usually 

favorable [7]. 

 In summary, cryptococcal osteomyelitis is extremely 

uncommon in immunocompetent patients. Although unusu-

al, it should be part of the differential diagnosis to be con-

sidered in any patient with osteolytic lesions on radiological 

images, even in an immunocompetent patient. Special 

fungal stains and fungal culture should be performed to 

confi rm the diagnosis. Early recognition of cryptococcal 

osteomyelitis and administration of appropriate antifungal 

therapy have a great impact on the successful outcome.   

 Acknowledgements 

 We would like to thank Dr Hui-Zhen Zhang, Department 

of Pathology, Shanghai Sixth People ’ s Hospital, Shanghai 

Jiao Tong University, and Dr Ying-Yong Hou, Department 

of Pathology, Zhongshan Hospital, Fudan University, for 

the histological images. 

  Declaration of interest : The authors report no confl icts of 

interest. The authors alone are responsible for the content 

and writing of the paper. 

         References 

  Perfect JR, Dismukes WE, Dromer F,  1 et   al . Clinical practice guidelines 

for the management of cryptococcal disease: 2010 update by the Infec-

tious Diseases Society of America.  Clin Infect Dis  2010;  50 : 291 – 322.  

  Li SS, Mody CH. 2 Cryptococcus.  Proc Am Thorac Soc  2010;  7 : 

186 – 196.  

  Chayakulkeeree M, Perfect JR. Cryptococcosis.  3 Infect Dis Clin North 
Am  2006;  20 : 507 – 544.  

  Behrman RE, Masci JR, Nicholas P. Cryptococcal skeletal infections: 4 

case report and review.  Rev Infect Dis  1990;  12 : 181 – 190.  

  Kromminga R, Staib F, Thalmann U,  5 et   al . Osteomyelitis due to 

 Cryptococcus neoformans  in advanced age. Case report and review 

of literature.  Mycoses  1990;  33 : 157 – 166.  

  Liu PY. Cryptococcal osteomyelitis: case report and review.  6 Diagn 
Microbiol Infect Dis  1998;  30 : 33 – 35.  

  Al-Tawfi q JA, Ghandour J.  7 Cryptococcus neoformans  abscess and 

osteomyelitis in an immunocompetent patient with tuberculous 

lymphadenitis.  Infection  2007;  35 : 377 – 382.  

  Corral JE, Lima S, Quezada J, Samayoa B, Arathoon E. Cryptococcal 8 

osteomyelitis of the skull.  Med Mycol  2011;  49 : 667 – 671.  

  Park BJ, Wannemuehler KA, Marston BJ,  9 et   al . Estimation of the 

current global burden of cryptococcal meningitis among persons 

living with HIV/AIDS.  AIDS  2009;  23 : 525 – 530.  

  Houpt DC, Pfrommer GS, Young BJ, Larson TA, Kozel TR. Oc-10 

currences, immunoglobulin classes, and biological activities of 

antibodies in normal human serum that are reactive with  Crypto-
coccus neoformans  glucuronoxylomannan.  Infect Immun  1994;  62 : 

2857 – 2864.  

  DeShaw M, Pirofski LA. Antibodies to the  11 Cryptococcus neo-
formans  capsular glucuronoxylomannan are ubiquitous in serum 

from HIV  �  and HIV  �  individuals.  Clin Exp Immunol  1995;  99 : 

425 – 432.  

  Saha DC, Goldman DL, Shao X,  12 et   al . Serologic evidence for reactiva-

tion of cryptococcosis in solid-organ transplant recipients.  Clin Vaccine 
Immunol  2007;  14 : 1550 – 1554.  

  Garcia-Hermoso D, Janbon G, Dromer F. Epidemiological evidence 13 

for dormant  Cryptococcus neoformans  infection.  J Clin Microbiol  
1999;  37 : 3204 – 3209.  

  Enoch DA, Ludlam HA, Brown NM. Invasive fungal infections: a 14 

review of epidemiology and management options.  J Med Microbiol  
2006;  55 : 809 – 818.  

  Pappas PG, Perfect JR, Cloud GA,  15 et   al . Cryptococcosis in human 

immunodefi ciency virus-negative patients in the era of effective azole 

therapy.  Clin Infect Dis  2001;  33 : 690 – 699.  

  Yao Z, Liao W, Chen R. Management of cryptococcosis in non-16 

HIV-related patients.  Med Mycol  2005;  43 : 245 – 251.  

  Chen J, Varma A, Diaz MR,  17 et   al .  Cryptococcus neoformans  strains 

and infection in apparently immunocompetent patients, China.  Emerg 
Infect Dis  2008;  14 : 755 – 762.  

  Zhu LP, Wu JQ, Xu B,  18 et   al . Cryptococcal meningitis in non-HIV-

infected patients in a Chinese tertiary care hospital, 1997   -   2007.  Med 
Mycol  2010;  48 : 570 – 579.  

  Goldshteyn N, Zanchi A, Cooke K, Agha R. Cryptococcal osteomy-19 

elitis of the humeral head initially diagnosed as avascular necrosis. 

 South Med J  2006;  99 : 1140 – 1141.  

  Chang WC, Tzao C, Hsu HH,  20 et   al . Isolated cryptococcal thoracic 

empyema with osteomyelitis of the rib in an immunocompetent host. 

 J Infect  2005;  51 : e117 – 119.  

  Huston SM, Mody CH. Cryptococcosis: an emerging respiratory 21 

mycosis.  Clin Chest Med  2009;  30 : 253 – 264.  

  Kiertiburanakul S, Wirojtananugoon S, Pracharktam R, Sungkanuparph 22 

S. Cryptococcosis in human immunodefi ciency virus-negative patients. 

 Int J Infect Dis  2006;  10 : 72 – 78.  

  Murphy SN, Parnell N. Fluconazole treatment of cryptococcal rib 23 

osteomyelitis in an HIV-negative man. A case report and review of the 

literature.  J Infect  2005;  51 : e309 – 311.  

  Saag MS, Graybill RJ, Larsen RA,  24 et   al . Practice guidelines for the 

management of cryptococcal disease. Infectious Diseases Society of 

America.  Clin Infect Dis  2000;  30 : 710 – 718.    

This paper was fi rst published online on Early Online on 26 March 
2012.

D
ow

nloaded from
 https://academ

ic.oup.com
/m

m
y/article/50/7/751/952374 by guest on 25 M

ay 2023


