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Abstract

Pulmonary metastasis is common among patients with breast can-
cer, and 18-fluoro-2-deoxyglucose positron emission tomography 
(FDG-PET) is a useful diagnostic tool for identifying breast cancer 
with metastatic lesions. However, inflammation or infection can 
often interfere with diagnosis. We report on a 53-year-old female 
whose diagnosis included malignant breast cancer concurrent with 
lung cryptococcosis. A PET retention index greater than 10% has 
been used as a cutoff for malignancy; however, the retention index 
is not useful for differentiation if the initial standard uptake value is 
low. As such, a pathologic diagnosis should be considered.
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Introduction

Pulmonary metastasis is common among patients with breast 
cancer, especially in those at an advanced stage [1]. Chest 
computed tomography (CT) is the standard imaging modali-
ty used to evaluate pulmonary nodules [2]. With the develop-
ment of modern techniques, 18-fluoro-2-deoxyglucose posi-
tron emission tomography (FDG-PET) has become a useful 

tool for identifying breast cancer with metastatic lesions [3]. 
However, inflammation or infectious diseases can often in-
terfere with the diagnosis [4]. In this report, we document a 
case of breast cancer concurrent with lung cryptococcosis 
and review the related literature.

 
Case Report

A 53-year-old female patient was shown to have malignant 
breast cancer, as determined by excision biopsy. The patient 
was arranged to have a whole-body survey before radial 
surgery. Unfortunately, a lung mass was noted by CT. The 
patient then underwent PET/CT for further differential diag-
nosis. Following intravenous injection of 10 mCi F-18 FDG 
and a standard uptake period, the patient was imaged on a 
PET scanner and the images were reconstructed. PET/CT 
revealed a right breast nodule in accordance with pathology-
approved malignancy (Fig. 1). In addition, PET/CT also re-
vealed a nodule (19 mm) over the right lower lung (Fig. 2). 
The initial standard uptake value (SUV) of the right lower 
lung nodule was 1.7, the delay SUV was 2.5, and the reten-

Manuscript accepted for publication July 18, 2013

aDepartment of General Surgery, Buddhist Dalin Tzu Chi General 
 Hospital, Chiayi, Taiwan 
bDepartment of Anatomic Pathology, Buddhist Dalin Tzu Chi General 
 Hospital, Chiayi, Taiwan 
cDepartment of Radiation Oncology, Buddhist Dalin Tzu Chi General 
 Hospital, Chiayi, Taiwan 
dDepartment of Hematological Oncology, Buddhist Dalin Tzu Chi 
 General Hospital, Chiayi, Taiwan 
eSchool of Medicine, Tzu Chi University, Hualian, 9706, Taiwan 
fCorresponding author: Shih-Kai Hung, Department of Radiation 
 Oncology, Buddhist Dalin Tzu Chi General Hospital, 2, Ming Sheng 
 Road, Dalin, Chiayi, Taiwan. Email: oncology158@yahoo.com.tw

doi: http://dx.doi.org/10.4021/jmc1406w

   605                                     606

Figure 1. PET/CT revealed a right breast nodule in accor-
dance with pathology-approved malignancy.
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tion index was 41%. Because the lung mass was solitary, we 
performed a partial mastectomy plus sentinel node for the 
breast lesion and wedge resection for the lung lesion after 
combined meeting. The pathology of the breast lesion indi-
cated infiltrating ductal carcinoma, stage pT1cN1micM0. 
In addition, pathology of the lung lesion revealed positive 
staining for PAS, PASD, and mucicarmine and negative for 
acid fast staining. The sections showed lung tissue with a 
large caseating granuloma with abundant fungal elements. 
The morphology was that of cryptococcosis (Fig. 3). After fi-
nal approved, the patient received sequent antibiotic therapy 
and adjuvant cancer therapy without incidence.

Discussion
  
Breast cancer is considered a systemic disease, and lung me-
tastasis is common in these patients [1]. However, a series of 
studies have reported 5 - 22% of lung nodules are shown to 
be non-malignant following pathological confirmation [4-7]. 
Tanaka et al. evaluated 52 patients with breast cancer who 
underwent surgery for pulmonary nodules. The incidence of 
metastatic lesions, primary lung cancer, and non-malignancy 
was 61%, 17%, and 22%, respectively, for single lung nod-
ules [4]. Because a single pulmonary nodule is not always 
a result of pulmonary metastasis, surgery is one option for 
obtaining pathologic confirmation.

An immunocompromised status caused by chemother-
apy or tumor involvement may contribute to infection with 
malignancy. Cryptococcus infections have been reported in 
many patients with cancer, including those with nasopharyn-
geal carcinoma, leukemia, breast cancer, and lung cancer [7-
10]. In addition, healthy persons with a history of exposure 
to pigeons have a higher rate of infection [11]. This is also 
true for patients that live in tropical climates and those who 

come in contact with the eucalyptus trees, with evidence in-
dicating a significant prevalence in Taiwan [12]. Together, 
these factors may contribute substantially to the occurrence 
of cryptococcus infections. 

Because pulmonary nodules mimic pulmonary metas-
tases, obtaining an accurate diagnosis is important. PET is 
a useful and non-invasive tool for determining metastatic 
lesions, especially in lung, breast, and esophageal cancers 
[13]. Xiu et al. demonstrated that dual-time PET imaging can 
improve accuracy in the evaluation of lung nodules. A reten-
tion index greater than 10% has been used as a cutoff for 
determining malignancy [14]. However, Chen et al. showed 
that the retention index may not be useful for discrimination, 
especially if the initial standard uptake value is less than 2.5 
[15]. Although the retention index was 41% in our case, the 
initial value of SUVmax was only 1.7. Thus, PET was not suit-
able for differentiating between malignant and benign dis-
ease in this patient. 

Breast cancer with a single pulmonary nodule can be 
metastatic, primary, or benign and PET analysis can be used 
to differentiate between these states. However, PET is not 
useful for differentiation if the initial standard uptake value 
is low. In these cases, a pathologic diagnosis should be con-
sidered.
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Figure 2. PET/CT revealed a nodule over the right lower 
lung.

Figure 3. Pathology of the lung lesion revealed positive 
staining for mucicarmine.
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