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Sarcoidosis mimicking metastatic breast cancer - a case 
report and literature review
Sarcoidose mimetizando câncer de mama metastático - relato de caso e revisão da 
literatura
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Caetano Pereira Araújo2, Fernanda D’Avila Sampaio Tolentino2, Wladimir Fernandes Bezerra3, Eduarda 
Martins Prudente1, Thiago Guedes Assis Dutra1, Gustavo Araujo do Nascimento Santos1

This report contains a rare case of a patient diagnosed with breast cancer and sarcoidosis 
concomitantly. During breast cancer treatment, routine imaging tests were performed 
and showed hypermetabolic thoracic and abdominal lymph nodes suggestive of neoplasia 
that insinuated breast cancer progression. Diagnostic investigation was carried out and an 
excisional lymph node biopsy confirmed sarcoidosis diagnostic. Sarcoidosis is a systemic 
disease of unknown etiology, characterized by non-caseating granulomas in several 
organs, mainly in the lungs and lymphatic system. The association with cancer has been 
observed in several studies, gaining focus after the sarcoidosis-lymphoma syndrome. 
However, granulomatous and metastatic lymph node lesions are difficult to distinguish 
even with modern diagnostic methods. Thus, histological verification is the only method 
that can be used to accurately describe the nature of this disease. As granulomatosis and 
breast cancer have a high incidence worldwide, its differentiation becomes an important 
tool in the specialists diagnostic approach.
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Este relato contém um caso raro de uma paciente diagnosticada com câncer de 
mama e sarcoidose concomitantemente. Durante o tratamento do câncer de mama, 
foram realizados exames de imagem de rotina e mostraram linfonodos torácicos e 
abdominais hipermetabólicos sugestivos de neoplasia que insinuavam progressão do 
câncer de mama. A investigação diagnóstica foi realizada e uma biópsia excisional de 
linfonodo confirmou o diagnóstico de sarcoidose. A sarcoidose é uma doença sistêmica 
de etiologia desconhecida, caracterizada por granulomas não caseosos em diversos 
órgãos, principalmente nos pulmões e sistema linfático. A associação com o câncer tem 
sido observada em diversos estudos, ganhando destaque após a síndrome sarcoidose-
linfoma. No entanto, lesões linfonodais granulomatosas e metastáticas são difíceis de 
distinguir mesmo com métodos diagnósticos modernos. Assim, a verificação histológica 
é o único método que pode ser usado para descrever com precisão a natureza desta 
doença. Como a granulomatose e o câncer de mama têm alta incidência em todo o mundo, 
sua diferenciação torna-se uma importante ferramenta na abordagem diagnóstica do 
especialista.

RESUMO

Descritores: Câncer de mama; Sarcoidose; Carcinoma de mama ductal; Mastectomia; 
Quimioterapia neoadjuvante; Radioterapia adjuvante.

INTRODUCTION

Sarcoidosis is a systemic inflammatory disease of 
undefined etiology, in which noncaseating epithelioid 
granulomas are found in several organs, mainly in the 
lungs, lymph nodes, liver, eyes and skin, but can also 
involve the breast tissue. Accordingly, sarcoidosis 
can mimic breast cancer, making the differential 
diagnosis very challenging.[1,2]

The first case of sarcoidosis was reported in 1877 
by Jonathan Hutchinson, at the King’s College Hospital 
in London (United Kingdom). In 1889, Ernest Besnier 
described the cutaneous hallmarks of chronic 
sarcoidosis as lupus pernio. Later, Caesar Boeck used 
the term sarkoid (sarcoid) for the first time when he 
assumed that these lesions were similar to sarcoma, 
but benign. Despite its long history, this disease 
remains enigmatic. Unidentified etiology and the 
multisystemic nature of the disease have made 
it more complex. The disease is not influenced by 
sex, although it is more common in adults of African-
American or Scandinavian descent.[3,4]

Despite the still unknown etiology, it is 
currently accepted that several antigens can cause 
sarcoidosis, in addition to a genetic predisposition 
related to the regulation of the immune response 
and environmental agents. Various factors, including 
infection, genetic predisposition, and environmental 
factors, are involved in the pathology of the disease. 
Exposures to insecticides, herbicides, bioaerosols, 
and agricultural employment are also associated 
with an increased risk.[4,5]

The highest prevalence of sarcoidosis is found in 
Sweden (121/100,000 population), while Spain has 
the lowest rates in the region. In the US, the annual 
incidence rate is 10.9/100,000 population. In Asian 
countries, the disease is rarer; the prevalence of the 

disease in Japan is 1-2 cases/100,000 inhabitants. 
In Latin America, there are few studies on the 
prevalence of the disease, and, in Brazil, the incidence 
is estimated at 10/100,000 inhabitants.[6] Clinical 
presentations of sarcoidosis are diverse, ranging from 
asymptomatic, incidental findings to organ failure. 
Diagnosis requires the presence of noncaseating 
granuloma and compatible presentations after 
exclusion of other identifiable causes. Spontaneous 
remission is frequent, so treatment is not always 
indicated unless the disease is symptomatic or 
causes progressive organ damage/dysfunction.[3]

Breast cancer is currently the neoplasm that most 
affects the female sex, and is configured as the cancer 
with the highest mortality rate in women on the 
planet. Breast carcinoma includes a heterogeneous 
collection of subtypes with histological variations, 
clinical presentations, treatment responses and 
diverse outcomes.[7,8]

The disease is one of the few tumor types in 
which molecular classification has successfully been 
used for the design of individualized therapies, 
leading to significant improvements in disease-
specific survival. Based on comprehensive gene 
expression profiling, breast tumors are classified 
into at least three major subtypes: luminal, human 
epidermal growth factor receptor 2 (HER-2) positive, 
and basal like. Each of these subtypes has different 
risk factors for incidence, response to treatment, risk 
of disease progression, and preferential organ sites 
of metastases.[9]

Breast cancer has the potential for lymph node 
dissemination, mainly to axillary lymph nodes and/or 
lymph nodes of the internal mammary chain, in the 
thoracic region. In addition, all breast cancers have 
the potential for hematogenous spread to distant 
organs, such as the lung, liver, bones, and brain. 
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The risk of lymph node and/or hematogenous 
metastases varies according to the subtype of breast 
cancer and time of disease progression.[10]

The treatment of breast cancer is defined 
after staging, that is, defining the stage in which 
the disease is found. In addition, it is essential 
to know the subtype of the disease. In general, 
through the result of the pathology, including 
immunohistochemistry, it is possible to define the 
subtype of breast cancer. After staging and defining 
the tumor characteristics, it is possible to define the 
best treatment strategies, which may or may not 
include neoadjuvant chemotherapy, radiotherapy 
and/or hormone therapy.[10]

Although the diagnosis of sarcoidosis in patients 
with breast cancer is uncommon, it is suspected 
that granulomatous disease is underdiagnosed in 
patients with malignant neoplasms, including breast 
cancer.[10] Despite similar clinical manifestations, 
very little is known about the incidence of breast 
cancer with a subsequent diagnosis of sarcoidosis 
within a short (2-4 years) period. Much of what is 
known about the clinical diagnosis and chronological 
connection between breast cancer and sarcoidosis, 
is based on a few published series.[11]

Kochoyan et al. (2016)[12] has described a case 
of nonluminal HER-2/neu-positive breast cancer 
in a patient without history of sarcoidosis and 
initially suspected to have metastatic disease, 
but noncaseating epithelioid cell granulomas of 
sarcoidosis without tumor growth were found in 6 
of 15 lymph. Therefore, the postoperative diagnosis 
of the patient was left breast cancer (T1N0M0), with 
sarcoidosis of left axillary and right supraclavicular 
lymph nodes.[12]

Data from Chen et al. (2015)[11] medical center 
with 109 patients showed that sarcoidosis preceded 
breast cancer in 50% of the cases, appeared after 
breast cancer in 25%, and occurred in tandem in 25%. 
All breast cancer cases were managed according to 
common clinical practice. In all their patients, the 
physical findings of a mass and palpable axillary 
node (in 1 patient) could be attributed to either a 
malignancy or an inflammatory granulomatous 
process. Based on their clinical cases and literature 
review, a histological study is recommended over 
imaging if sarcoidosis or breast cancer may be 
present. Furthermore, breast cancer is rarely 
associated with sarcoidosis or sarcoidosis-like 
reactions. [11]

A similar pathogenesis between the two diseases 
is suggested by the shared characteristics. Sarcoidosis 
usually presents in the lungs and is often accompanied 
by mediastinal or hilar lymphadenopathy. One of 
the most frequent extrapulmonary manifestations 
is peripheral lymph node involvement, reportedly 
found in 8-15% of patients. The possibility of axillary 
lymph node involvement in sarcoidosis poses 
a diagnostic challenge in the differentiation of 
sarcoidosis from suspected breast mass metastasis 

to the lymphatic system and warrants nodal tissue 
sampling in all cases. Breast involvement is not 
common in sarcoidosis, and the diagnostic and 
physical findings resemble those of breast cancer. 
Sarcoidosis and breast masses have similar features 
upon palpation. Imaging is also of little value in 
differentiating breast involvement in sarcoidosis 
from breast malignancy.[11,13]

As a result, this study examined a rare case and 
others previously present in the literature with the 
main objective of improving the patient’s evolution 
and understanding the mechanisms that must be 
involved in the pathogenesis of the development of 
sarcoidosis in patients with breast cancer.

The information contained in this work was 
obtained through a review of the medical record, 
interview with the patient, photographic record of 
the diagnostic methods to which the patient was 
submitted and a review of the literature. The study 
has no conflict of interest.

CASE REPORT
CLD, female, 40 years old, hypertensive, teacher, 

married, mother, born in Minas Gerais (Brazil), 
maternal aunt with breast cancer at 50 years old 
and paternal uncle with neck cancer at 50 years old. 
Denies smoking and social drinking. Menarche at 13 
years old.

The patient was diagnosed in early 2020 with 
right breast cancer, multicentric, localized, luminal 
B, and clinical stage IIA. She was treated with 
neoadjuvant chemotherapy from March to July 2020 
(AC X 4 followed by taxol X 12 cycles), followed by 
right mastectomy, with immediate reconstruction, 
right axillary dissection on 08/29/2020, pathologic 
stage ypT1ycN1a. It was followed by necrosis of 
the areolar-papillary complex (APC), requiring 
reoperation on 09/25/2020.

Due to the time elapsed between the end of 
the chemotherapy and the surgery, it was decided 
to carry out new staging tests before the patient 
proceeded to the sequential treatment, radiotherapy. 
In October 2020, the patient underwent CT scans 
of the chest and abdomen, which revealed the 
presence of numerous thoracic and abdominal 
lymphadenopathy, suspected of disease progression.

During the period from 11/24/2020 to 12/17/2020, 
the patient received treatment with ionizing radiation 
in plastron D and drainages with a dose of 4005cGy 
in 15 daily fractions, daily IMRT technique, in a 6MV 
linear accelerator.

The PET/CT performed in 10/23/2020 (Figure 1) 
showed a nodule without metabolism in the left thyroid 
lobe and hypermetabolic lymph node enlargement 
with standardized uptake value (SUV) to 13.2 in 
the bilateral thoracic, left axillary, paratracheal, 
prevascular, subcarinal chains, hilar and left para-
aortic, measuring up to 46x20mm. In the abdomen, 
there were lymph nodes with hypermetabolism (SUV: 
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9.1) in the celiac and portocaval chains, measuring 
9.0mm in the short axis. Such hypermetabolic 
thoracic and abdominal lymph node disorders have 
become suspicious for neoplastic involvement. She 
was subsequently submitted to mediastinoscopy 
with biopsy in October/2020.

Immunohistochemistry performed on 22/27/2020 
resulted in: AE/AE3 negative, CD20 and CD3 positive 
in lymphocytes, CD30 Ki-1 (Ber-H2) positive in rare 
cells, CD68 (KP1) positive in histiocytes, Ki67 (MIB-1) 
positive in 10% of cells, BCG negative.

Immunohistochemical panel associated with 
histological aspects of chronic non-necrotizing 
granulomatous lymphadenitis with well-formed 
granulomas and multinucleated histiocytes.

On biopsy, sarcoidosis was diagnosed. The patient 
remains without recurrence signs, maintaining 
zoladex and continues to be followed up with 
pulmonology.

DISCUSSION
Several case reports and studies conducted over 

the past 4 decades have described the association 
between malignancy and sarcoidosis, but no definite 
causal relationship has been identified.[14]

Some studies have reported that an unidentified 
antigen processed by activated macrophages 
instigates an immune response regulated by T-cells 
and macrophages. These activated cells discharge 
various mediators, including cytokines, chemokines, 
and reactive oxygen species that may be involved in 
the progression of the illness.[15]

Clinically, patients could be asymptomatic 
like our patient, and diagnosis can be made on 
chest radiograph, with the most common finding 
being bilateral hilar lymphadenopathy (85%). 
Due to the diversity of the clinical picture, the 
diagnosis of sarcoidosis must be consolidated after 
excluding other possible diseases, especially those 
of infectious origin.[5] The diagnosis is based on 
criteria defined more than 20 years ago: (1) a radio 
clinical presentation typical or compatible; (2) the 
demonstration of tuberculoid granulomas without 
caseous necrosis; and (3) the exclusion of other 
granulomatosis. Differential diagnoses depend on 
the organs affected by the disease.[11]

Often, however, patients present with respiratory 
symptoms, weight loss, and fever. Most cases have 
a self-limiting course, but some patients develop 
progressive disease or fibrosis. Sarcoidosis has been 
known to imitate other malignant neoplasms and 
has been described after treatment of other tumors, 
including lung cancer, Hodgkin’s disease, testicular 
cancer, osteosarcoma, melanoma, colorectal cancer, 
and thyroid cancer. However, there have only 
been rare case reports of sarcoidosis mimicking 
breast cancer.[3] Because of its heterogeneous 
manifestations and relative lack of data on treatment 
efficacy, managing patients with sarcoidosis is often a 
challenge for clinicians.[16]

The occurrence of lymphoma after the onset 
of sarcoidosis is called sarcoidosis- lymphoma 
syndrome and is more closely related to non-
Hodgkin’s lymphoma. The syndrome was first 
described by Brincker et al. (1986)[17] and in this 
series the risk of lymphoma was 11 times higher 
in the sarcoidosis compared to the one expected 
in the general population. Also, there is a growing 
number of case reports of sarcoidosis after cancer 
treatment.[2,17]

Sarcoidosis can occur before, during or after 
cancer. According to a study by Arish et al. (2017)[15] that 
performed a search for all patients with confirmed 
sarcoidosis following malignancy in their institution 
from 2001 to 2015. In the research, 29 patients were 
identified, and the most prevalent malignancies 
were breast cancer and lymphoma (24% each). 
Based on the incidence of these malignancies, the 
incidence of sarcoidosis was 175 times higher after 
lymphoma and 38 times higher after breast cancer 
compared to the general population. Most patients 
(75%) had early-stage cancer (stage I, II), and only 
2 patients (7%) had recurrence of their malignancy 
after diagnosis of sarcoidosis. The disease was 
diagnosed within 5 years of malignancy in over half 
the patients, 76% were asymptomatic and 69% had 
normal PFTs. Mediastinal lymphadenopathy was 
present in 81% of cases, hilar lymphadenopathy 
in 67%, and pulmonary parenchymal involvement 
in 41%. Fifty percent of patients had received 
adriamycin, 38% cyclophosphamide, and 33% 
vincristine.

In cases of simultaneous sarcoidosis and 
malignancies, the functions of FDG-PET/CT are 
further limited because tumor and granulomatous 
tissue both uptake fluorodeoxyglucose. The maximal 
standardized uptake value (SUV) in patients with 
malignancies is significantly higher than in patients 
with benign diseases. Nevertheless, in patients 
with granulomatous processes, the maximal SUV is 
similar to that in patients with malignant diseases. 
Therefore, FDG-PET/CT scan may only be an additional 
diagnostic tool used to assess the extent of disease 
spread without differentiation between malignant 
and granulomatous disorders; this tool could also 
create diagnostic difficulties and misunderstandings 
in patients with such simultaneous comorbidities. 
Only histological verification could accurately 
describe the nature of the disease.[12]

A study of Grados et al. (2015)[14] based on a 
retrospective case study of 12 patients who developed 
sarcoidosis after solid cancer informed that the 
development of sarcoidosis appeared in the 3 years 
following cancer and was asymptomatic in half of 
the patients. The disease was also identified after a 
follow-up positron emission tomography computerized 
tomography evaluation. All patients presented lymph 
node involvement and half of them required systemic 
therapy. With a median follow-up of 73 months, no 
patient developed cancer relapse.
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Figure 1. Computed tomography + PET-SCAN. 

Sarcoidosis must be considered in the differential 
diagnosis of patients with a history of malignancy who 
have developed lymphadenopathy or other lesions 
on positron emission tomography computerized 
tomography.[14] Sarcoidosis occurring after cancer 
did not present with serious organ involvement and 
has a good prognosis.

The Schweitzer et al. (2017)[18] cross-sectional 
study was performed from January 2016 to January 
2017. Among 56 subjects on their sarcoidosis 
registry, 10 (17,8%) subjects had a diagnosis of breast 
cancer prior to the onset of sarcoidosis. The mean 
interval time between the breast cancer diagnosis 
and sarcoidosis was 3.6 years, and forty percent 
of subjects experienced recurrence of their cancer 
relapse before the onset of sarcoidosis. Pulmonary 
sarcoidosis was found in 90% of the subjects. Their 
findings show a short interval of time between breast 
cancer and sarcoidosis and suggest that a causal 
mechanism may be found between the two diseases. 
Their observation may be an incident finding or 
indicate that breast cancer mediated dysregulation 
of the immune system may lead to granulomatous 
inflammation consistent with sarcoidosis. This 
potential association may occur directly due to 
alteration of the immune system due to cancer cell 
signaling. Their report suggests that breast cancer 
may be a risk for developing sarcoidosis.[18]

The high rate of sarcoid-like reaction among 
breast cancer patients in the literature highlights 
the importance of a thorough clinical investigation 
when sarcoid-like granulomas are found in the 

context of known breast cancer to detect the 
possible presence of sarcoidosis. Furthermore, 
sarcoid-like reaction in regional lymph nodes can 
conceal a metastasis and needs to be carefully 
evaluated.[11]

The study of Lower et al. (2001)[19] reviewed the 
medical records of 629 women with sarcoidosis 
followed in the Interstitial Lung Disease Clinic at 
the University of Cincinnati for findings associated 
with breast disease. In addition, three women with 
breast cancer who had granulomas in proximity to 
their tumors were also examined. Abnormal breast 
examinations or mammograms were reported in 
15 patients with sarcoidosis (2% of women with 
sarcoidosis). Breast biopsy revealed granulomas 
consistent with sarcoidosis in six. One of them 
developed breast cancer five years later. Breast 
cancer was identified in twelve further patients, 
therefore a total of thirteen patients with breast 
cancer were identified. Ten were diagnosed with 
breast cancer plus sarcoidosis: sarcoidosis preceded 
breast cancer in three, followed breast cancer in 
five, the two diseases appeared simultaneously in 
two. Three additional women with breast cancer 
were also evaluated and classified as patients with 
sarcoid-like reaction. Review of the mammographic 
and physical findings could not distinguish between 
sarcoidosis in the breast and breast cancer.[19]

Therefore, although the presence of both 
sarcoidosis and breast cancer in the same patient 
is rare, the differentiation between the diseases is 
justified, being difficult clinically and radiologically. If 
suspected, the association requires histological study.
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CONCLUSION
In conclusion, this case report alerts to the 

importance of observing the natural history of 
breast cancer, capacity for lymphatic dissemination. 
Furthermore, pay attention to possible differential 
diagnoses, such as granulomatous diseases. 
Excisional biopsy remains the most appropriate test 
for diagnostic confirmation, adequate management, 
and treatment.
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