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Abstract

Introduction: Sarcoidosis is a common, often multi systemic idiopathic chronic inflammatory disease diagnosed
histologically by findings of epithelioid non caseating granulomas. While Fluorodeoxyglucose FDG-avid lymph nodes on
Positron Emission Tomography (PET) scan in a patient with histologically confirmed malignancy should raise suspicion
for nodal metastases, sarcoidosis is a known cause of benign Fluorodeoxyglucose FDG-avidity in cancer patients and
must be ruled out to avoid unjustified treatment and potential toxicities.

Methods: A single-center retrospective study involving 46 female patients with breast cancer was conducted.
Patients included in the study had been found to have new FDG-avid mediastinal and hilar lymphadenopathy on Positron
Emission Tomography (PET) scan and had undergone Endobronchial ultrasound (EBUS) / Endoscopic ultrasound
(EUS) with TBNA (Trans-Bronchial Needle Aspiration).

Results: Of the 46 patients in the study, 31 patients (67.4%) were found to have lymph node metastases,
noncaseating granulomas consistent with sarcoid-like reactions were found in 3 patients (6.5%), and negative exam
(neither sarcoid-like reactions nor nodal metastases) was found in 12 patients (26.10%).

Conclusion: Pathological examination of hyper metabolic nodes must be carried out in cancer patients with PET

scan findings concerning for lymph node metastases to prevent misdiagnosis and overtreatment.
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Introduction

The association between granulomatous reactions and malignan-
cies has been debated for decades. We know now that these associations
are not coincidental. It is impossible to differentiate between metastases
and granulomatous reactions based on clinical presentation and imag-
ing alone. Despite advances in imaging techniques for malignancies,
they have not demonstrated high enough sensitivity to replace tissue
sampling [1].

Sarcoidosis is the most common granulomatous disease with sus-
pected chronic inflammatory auto-immune origin commonly involv-
ing the lungs, lymph nodes, eyes, and skin [2]. Diagnosis requires his-
topathological evidence of epithelioid non-caseating granulomatous
inflammation in one or more involved organs along with clinical and
radiological features of the disease.

Here we present a retrospective observational study of 46 patients
with breast cancer who had hypermetabolic mediastinal and hilar
lymph nodes on imaging. Subsequent sampling revealed a mix of can-
cer recurrence, sarcoid-like reaction, and negative histopathology for
either disease.

Case Study

This was a single-center retrospective study among patients with
histologically confirmed breast cancer referred to the Department of
Interventional Pulmonology at the Cancer Centre of America-Atlanta
from January 1, 2013, to December 31, 2015, for EBUS TBNA after new
findings of FDG-positive mediastinal or hilar nodes on follow-up PET
scans. These patients subsequently underwent TBNA of these nodes.
Patients with noncaseating epithelioid cell granulomas on the histologi-

cal exam of biopsied nodes were the focus of this study.

Data extraction was from electronic medical records. All patho-
logical specimens were reviewed at the institute and classified as posi-
tive (lymph node metastases), sarcoid (non-caseating granulomas), or
negative (neither malignant nor sarcoid-like).

Results

Forty-six female patients with breast cancer and new findings of
FDG-positive mediastinal and hilar nodes underwent endoscopic
(bronchial) ultrasound (EBUS) trans bronchial needle aspiration
(TBNA). There were no documented complications following biopsy.

Histological examination of biopsied specimens revealed lymph
node metastases in 31 patients (67.4%), non-caseating granuloma con-
sistent with sarcoidosis like reaction in 3 patients (6.5%), and negative
exam in 12 patients (26.10%). Negative specimens were interpreted as
reactive lymphadenopathy, benign lymphoid tissue, or infectious the
latter in a single patient with gram-positive bacteria isolated in nodes.
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Histological examination of biopsied specimens No. of patients (46) Percentage
Lymph node metastases 31 67.4%
Noncaseating granulomas consistent with sarcoid-like o

: 3 6.5%
reactions
Negative exam (neither sarcoid-like reactions nor 12 26.10%
nodal metastases)

Table 1: Histological examination of biopsied specimens.

The Sarcoid Like Reaction (SLR) was found in the mediastinum in
only 1 patient and in the hilar region for 2 patients (Table 1).

All patients with lymph node findings consistent with sarcoidosis
were asymptomatic and free of nodal metastases at the time of data
collection for this study. All interventions were conducted by a team
comprising of breast surgeons, medical oncologists, radiologists, and
interventional pulmonologists.

Limitations of the study include small sample size and loss of vital
patient characteristics including age at diagnosis of breast cancer and
age at diagnosis of sarcoid reaction. The information was lost during
data collection.

Discussion

Sarcoidosis is a multiorgan disease with varying presentations;
these variations have been attributed to different degrees of genetic pre-
disposition and environmental exposures [3]. The classical non-caseat-
ing granulomas of sarcoidosis can involve any organ system; however,
intrathoracic and pulmonary manifestations are the most common
findings.

Sarcoidosis and sarcoid-reaction are different spectrums of the same
disease. While sarcoidosis is often a multisystemic disease, sarcoid-re-
action or sarcoid-like reaction is defined by the presence of epithelioid
noncaseating granulomas in patients without systemic manifestations
of sarcoidosis [1,3-5]. Both have been shown to co-exist with or mimic
malignancies resulting in diagnostic and therapeutic difficulties. Prog-
nostic implications differ, however, as pre-existing systemic sarcoidosis
has been associated with increased risk of developing malignancy and
potentiating metastases by creating dysfunctional immune regulatory
pathways [3,6-10]. This causal relationship has been extensively de-
scribed with noted syndromes including sarcoidosis-lymphoma and
sarcoidosis-malignancy. On the other hand, sarcoid-reactions are a
positive prognostic factor in some malignancies - such as Hodgkin’s
lymphoma and gastric carcinoma and have been noted in some stud-
ies to decrease nodal metastases [8,10-12]. Sarcoid-reactions are mostly
tumor-related, often noted during diagnosis or staging of malignancies,
and mostly occur in the organ of tumor involvement or in the lymph
nodes draining that malignancy. They have been described as an antitu-
mor response to tumor antigens.

Sarcoid-like or sarcoid reactions and breast cancers are separate
disease entities with overlapping features like pulmonary symptoms
and imaging findings of axillary and intra thoracic lymphadenopa-
thy and pulmonary nodules. There have been multiple case reports of
breast cancers presenting as sarcoidosis and vice versa [13-24]. This is
the third case series, to our knowledge, on sarcoid-like reactions in pa-
tients with breast cancer. Our case series is the largest and also the first
to detail the incidence of intra-thoracic sarcoid reactions in patients
with breast cancer. The first case series by Martella et al. [11] published
in 2011 included 8 breast cancer patients: 6 patients who were found
to have sarcoid reactions within the thorax and 2 patients had sarcoid
reactions in the axilla. In the second study from Israel by Chen, et al.

[24] 5 patients with both sarcoidosis and breast cancer were enrolled in
the study. In the two case series as in ours, patients with breast cancers
and sarcoidosis/sarcoid-reactions had no oncological relapse during a
period of follow-up.

Another case series that closely mirrors the index study was a ret-
rospective study by Ravaglia et al. [3] published in the European Respi-
ratory Journal in 2013, of 48 patients who underwent endoscopic ul-
trasound and transbronchial needle aspiration for new FDG-avid hilar
and mediastinal lymph nodes. These 48 patients, however, had different
types of malignancies, not just breast cancer. Of the 45 patients whose
procedures were diagnostic, sarcoidosis/sarcoid-reaction was found in
12 (26.7%), nodal metastases in 13 (28.9%), and hyperplastic nonspe-
cific lymphadenopathy in 20 (44.4%) patients. Eleven of 12 cases with
noncaseating granulomas were sarcoid-like reactions, as they had no
systemic manifestation; 1 patient required steroids for asthenia.

The incidence of the sarcoid reaction was 6.5% in our study, which
is higher than 4.4% in patients with carcinomas as noted by Brincker
et al. [5] and lower than 26.7% as noted by Ravaglia et al. Despite the
similarities in methodology between our study and that of Ravaglia et
al., the marked difference in the percentage of sarcoid reactions can
be attributed to the inclusion in that study of patients with different
malignancies. For instance, lung cancer patients were included in the
study and thus, the intra-thoracic lymph nodes sarcoid-reaction found
is likely loco regional antitumor response to the lung malignancy, as op-
posed to breast cancer patients where this antigenic response will more
likely be seen in the axillary lymph nodes.

Our case study is moderately sized compared to previous similar
studies and demonstrates the incidence of sarcoid-reactions exclusively
in breast cancer patients. Further larger-scale studies are needed before
concluding the above findings.

Conclusion

F-FDG PET/CT imaging has gained widespread acceptance in the
initial staging of tumors and the diagnosis of distant metastases and
recurrence. Granulomatous reactions, active infections, and flare phe-
nomena are some known causes of benign FDG-avidity and thus, must
be taken into consideration when interpreting imaging results. And
while symmetrical, hilar FDG-uptake with low standardized uptake
value (SUV<3) has been associated with benign lesions the F-FDG PET
scan is not sensitive or specific enough to preclude tissue sampling.
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