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a b s t r a c t 

There have been few reports on the imaging characteristics of cryptococcus neoformans (C. ne- 

oformans ) infection of the breast. Herein, we reported the imaging features of C. neoformans 

infection of the breast in a 41-year-old woman with immune thrombocytopenic purpura. 

Bilateral, diffuse, hyperechoic, and well-defined margin lesions were observed on breast ul- 

trasounds. In addition, a global asymmetry in the left breast, and a focal asymmetry in the 

right breast were observed on mammograms. Breast fine needle aspiration and biopsy re- 

sults revealed a C. neoformans infection. After 5 months of treatment with oral fluconazole 

and amphotericin B, the lesion on the right breast disappeared on repeated-breast ultra- 

sounds. 

© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Cryptococcus affects people of all ages worldwide [1] . Crypto-
coccus infection in humans generally occurs due to inhalation
of a number of yeasts or spores of Cryptococcus neoformans (C.
neoformans ) existing in the environment [2] . Most cases (90%)
with this infection evolve to hematogenous dissemination,
with special damage for the central nervous system leading
to cryptococcal meningitis [3] . 
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[5] . The imaging characteristics of Cryptococcal infection in
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Fig. 1 – Skin lesion on the patient’s face: (A) Erythematous 
papules (5 mm in diameter) with center necrosis and 

brown crusts. (B) After 5 months of treatment, the skin 

lesion reduced. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 – Lung computed tomography: Poor-margin, large 
consolidation with air-bronchogram, and cavitation in the 
upper lobe of right lung. There were scattered and small 
nodules in the other parts of both lungs and bilateral 
pleural effusion. 

Fig. 3 – Ultrasound examination of left breast: (A-C) Diffuse, 
hypoechoic, and well-defined margin lesion; dominant in 

the left side. After 5 months of treatment: no lesion on the 
right breast (D), a 25-mm hyperechoic, and ill-defined 

lesion on the left breast (E). 

Fig. 4 – Mammography examination of bilateral breast: 
global asymmetry in the left breast, a focal asymmetry in 

the upper outer quadrant of the right breast. 

 

 

 

 

 

 

 

been diagnosed with ITP for 3 years at Bach Mai Hospital,
Vietnam. 

Case presentation 

A 41-year-old housewife was admitted to Bach Mai Hospital
after 3 weeks of prolonged high fever (39-40 °C), chilly feeling,
headache, dry cough, and cutaneous lesion in the chest and
back with painful masses and enlargement of both breasts.
The patient’s medical history was remarkable with using cor-
ticoid for ITP treatment. The patient had a primary ITP for
about 3 years, and was treated with low-dose maintenance
methylprednisolone (8 mg per day). The patient did not suffer
other underlying diseases nor receive other immunosuppres-
sive drugs. Besides, the human immunodeficiency virus (HIV)
antibody was found to be negative. 

The patient’s temperature was 40 °C on admission. There
were multiple tiny erythematous papules (5 mm in diame-
ter) with center necrosis and brown crusts on her face, chest,
abdomen, and back ( Fig. 1 A). One month after the first fever
episode, the patient noted painful masses, and enlargement
in both breasts. On physical examination, these masses were
mobile, firm, and large. There was no change in the appear-
ance of the breast skin. There was no nipple discharge nor ax-
illary lymphadenopathy. The patient’s dyspnea also became
severe, requiring oxygen supplement. 

Lung computed tomography demonstrated a poor-margin
consolidation with air-bronchogram and cavitation in the up-
per lobe of the right lung. There were also scattered and small
nodules in the other parts of both lungs and bilateral pleural
effusion ( Fig. 2 ). Brain MRI showed no abnormality. 

Breast ultrasound showed diffuse, hypoechoic, homoge-
neous, and well-defined margin lesions that dominant in the
left breast. Slight edema and fat infiltration were observed in
the surrounding area. The lesion was soft on elastography and
had a vascular signal on Doppler mode, which was categorized
as BI-RADS U4 ( Fig. 3 A-C). Mammography revealed a global
asymmetry in the left breast. In the upper outer quadrant of
the right breast, a focal asymmetry was denser than in other
areas ( Fig. 4 ). There was no mass, suspicious calcification, or
architectural distortion in both breasts. Therefore, the lesions
were classified as BI-RADS 3 on mammography. 
Laboratory results revealed a white blood cell count of 16.2
g/L and a platelet count of 85 g/L. The culture of blood was pos-
itive with C. neoformans 4 times. Examination of cerebrospinal
fluid (CSF) showed increased protein levels (1.12 g/L). Pandy’s
reaction and the culture of CSF were positive. 

Specimens in the upper-outer quadrant of the left breast
were obtained using a 14G-core needle biopsy. In addition, a
fine needle aspiration was performed in the lesion of the right
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Fig. 5 – Histologic tissue section of the left breast biopsy 

shown: encapsulated yeast form consistent with 

Cryptococcus (A) Hematoxylin-Eosin staining, (B) Periodic 
Acid Schiff staining. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

breast. Pathology result demonstrated C. neoformans infection
of the left breast ( Fig. 5 ). Gram stain of the right aspiration
showed yeast cells. Culture at 37 °C identified as C. neoformans .

The patient was treated with oral fluconazole 900 mg daily
and intravenous amphotericin B 50 mg daily for 2 weeks and
maintained with fluconazole alone. After 5 months of treat-
ment, the cutaneous presentation reduced ( Fig. 1 B). On follow-
up ultrasound findings, the right breast parenchyma became
normal, whereas on the left breast, the lesion diminished as a
hyperechoic, ill-defined small mass ( Fig. 3 D-E). 

Discussion 

C. neoformans is a ubiquitous environmental fungus that can
cause human disease. A case-control study investigating the
risk factors of invasive C. neoformans infection confirms au-
toimmune disease is an independent risk factor for the oc-
currence of cryptococcemia [6] . Immunodeficiency is one of
the common features reported in most cases of cryptococcal
breast infection or abscess [ 5 ,7 ,8 ]. 

Before the Acquired Immunodeficiency Syndrome (AIDS)
epidemic, the number of C. neoformans infection among pa-
tients with AIDS, and immunocompromised patients without
AIDS was equal [9] . Nowadays, the incidence of Cryptococ-
cosis infection in patients with HIV decreases due to antivi-
ral treatment. However, patients without HIV, especially those
with underlying medical conditions or predisposing factors,
are still at a high risk of C. neoformans infections [10] . In our
case report, the patient had a negative HIV test but had been
on long-term ITP treatment with corticosteroids, which is a
risk factor for C. neoformans infection. 

Cryptococcal infection and abscess formation can affect
almost all parts of the body; however, lesion in the human
breast is uncommonly seen. The common initial sites of Cryp-
tococcal infection include the lung and the brain, which pri-
marily suggests pathogenesis through the respiratory tract.
However, various infection sites reported on the skin, lung,
parotid, muscle, breast, or mediastinal abscess in the litera-
ture favors the hypothesis of hematogenous or lymphatic dis-
semination [ 5 ,11 ,12 ]. In the present reported patient, the cul-
ture of blood, CSF, and breast aspiration were positive, which
proved hematogenous spreading and might explain why the
breast infection was bilateral, and diffuse. 

Several case reports have shown that cryptococcus mastitis
presenting as an isolated focus of infection that may mimic
a neoplasm in imaging modalities. A study on 9 patients de-
scribed a patient with a 4-cm well-circumscribed mass of the
right breast on a mammogram [7] . Another case report de-
scribed a woman infected with C. neoformans whose mammog-
raphy and ultrasound examinations revealed a 3-cm oval le-
sion in the left side with hyperechoic content, suggesting a
breast abscess [4] . 

Interestingly, our patient had diffuse lesions on both the
left, and the right breasts. Theoretically, the breast can be dif-
fusely affected by a variety of disorders such as physiology
changes, inflammation or infection, as well as benign or ma-
lignancy tumors [13] . Although diffuse lesions related to ma-
lignancy are rare, they should be considered the most impor-
tant differential diagnosis in our case. 

Bilateral inflammatory breast carcinoma is the first differ-
ential diagnosis for its rapid onset of enlargement and dif-
fuse lesions on imaging with a “peau d’orange” texture in
the breast skin [13] . However, our patient had no change in
breast skin appearance. Besides, bilateral breast lesions re-
lated to secondary malignancy should be considered [14] .
While hematogenous metastasis manifests as a single mass
or multiple masses, lymphangitic metastasis usually shows
diffuse infiltration. Therefore, the patients’ clinical history,
the detailed information concerning unilateral and/or bilat-
eral diffuse enlargement or asymmetry, and biopsy are help-
ful. In our case, C. neoformans was demonstrated in all speci-
mens. 

Furthermore, bilaterality, and other organ infection sug-
gested a disseminated disorder in our patient. Disseminated
cryptococcosis is defined by (1) a positive culture from at least
2 different sites, or (2) a positive blood culture [15] . Cryptococ-
cal infection in other organs was reported; however, crypto-
coccal mastitis is extremely rare. The diagnosis of cryptococ-
cal mastitis required isolation of fungus in the culture, histo-
logic evidence of fungus, or positive latex agglutination testing
for serum or CSF cryptococcal antigen [7] . All positive criteria
were found in our patient. 

Cryptococcus infection may become more dangerous if not
diagnosed and treated early. The antifungal pharmacologic
treatment is limited to amphotericin B, fluconazole, and 5-
flucytosine [16] . Systemic antifungal therapy has been shown
to be effective in previous reported cases and has been highly
recommended for reducing the risk of recurrent infection
or spreading to other sites [ 4 ,7 ]. This case was successfully
treated using the first dose of 50 mg of amphotericin B and
900 mg of fluconazole for 5 months, followed by maintained
therapy with fluconazole only. If the lesion is a focal mass,
surgical excision combined with antifungal therapy can also
be considered [7] . 

Conclusion 

Diffuse hypoechoic patchy on ultrasound and focal or global
asymmetric density on mammography are the special radio-
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logical characteristics in our case with C. neoformans infection
of the breasts. Diagnostic imaging techniques can be used in
this case as a method to diagnose and evaluate the disease
progression and therapeutic response. 

Patient consent 

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.
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