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Abstract
The adrenal gland is a frequent site for metastasis, and the majority of the metastatic lesions 
of the adrenal gland normally originate from lung cancer, colon cancer, renal cell carcinoma, 
and melanoma. However, adrenal gland metastasis from breast invasive mucinous carcinoma 
is extremely rare. This report described a rare case of right adrenal gland metastasis in a 
48-year-old female, who was diagnosed with breast invasive mucinous carcinoma and under-
went right modified radical mastectomy with axillary lymph node dissection 5 years previously. 
A mass located on the right adrenal gland was detected during a routine examination 2 months 
ago. The patient was asymptomatic and adrenal gland MRI revealed a mass in the right adrenal 
gland. Definitive preoperative diagnosis failed to be established. Right adrenal gland laparo-
scopic adrenalectomy was performed and the diagnosis of adrenal gland metastasis of breast 
carcinoma was confirmed by pathological and immunohistochemical examination, especially 
ER, PR, GATA3, and HER-2. The patient remained in good condition by the time of writing.
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Introduction

The majority of the common primary neoplasms which metastasize to the adrenal gland 
include lung cancer, melanoma, colon malignant tumor, and renal cell carcinoma [1]. Breast 
cancer is the most frequently diagnosed cancer in females. Although surgery, chemotherapy, 
endocrinotherapy, targeted molecular therapy, and radiotherapy have been applied commonly, 
relapses still have been reported in 30–80% of patients with breast cancer [2]. Breast cancer 
normally metastasizes to the lung, liver, bone and brain; however, metastasis to the adrenal 
gland is extremely rare [3]. Metastasis of breast carcinoma often leads to a poorer prognosis 
and a lower 5-year survival rate. Laparoscopic adrenalectomy (LA), the treatment of adrenal 
gland metastases, has become more and more acceptable. We report a rare case of right 
adrenal metastasis from invasive breast mucinous carcinoma that was treated successfully 
with LA with a summary of the relevant literature.

Case Report

A 48-year-old female was found to have a mass located on the right adrenal gland during 
a routine examination by computed tomography (CT) in Jining First People’s Hospital 
(Shandong, China) in October 2021. The CT revealed the mass located on the right adrenal 
gland, measuring about 3.5 cm. The possibility of metastasis was considered and the patient 
was subsequently admitted to the Department of Urology, Shandong Provincial Hospital, for 
further examination and therapy on December 27, 2021. The patient had a history of right 
breast cancer, and she underwent right modified radical mastectomy with axillary lymph 
node dissection in July 2016 in China-Japan Friendship Hospital. Postoperative histopatho-
logical examination revealed an original breast invasive mucinous carcinoma of a size of 3.5 
× 2.5 × 2.0 cm with axillary lymph nodes metastasis. Immunohistochemical (IHC) evaluation 
showed that estrogen receptor (ER), progesterone receptors (PR), and human epidermal 
receptor-2 (HER-2) were positive, and the patient was followed by endocrinotherapy with the 
selective estrogen receptor degrader fulvestrant. The patient was asymptomatic with a normal 
appetite, no abdominal pain, and no weight changes. Additionally, she did not have urinary, 
respiratory, cardiovascular, or constitutional symptoms. The plasma adrenocorticotropic 
hormone and cortisol levels were within the normal range. Extensive imaging evaluations 
including breast ultrasonography, head CT scan, gastroenterological endoscopy, and isotope 
bone scanning revealed no other metastasis. Thoracic and abdominal enhanced MRI showed 
an uneven enhanced, oval mass in the right adrenal gland, measuring 3.5 × 2.3 × 2.1 cm, which 
was considered to be metastasis (Fig. 1). The right renal vein and inferior vena cava were 
normal.

The right adrenal gland LA was performed on December 31, 2021. A tumor with clear 
margin, approximately 3.5 cm in diameter, was located on the superior part of the right kidney 
and the tumor exhibited mild adhesion with the surrounding tissue (Fig. 2a). The adrenal 
gland was excised (Fig. 2b). IHC analyses of tumor tissues were performed for ER, PR, HER2, 
GATA3, Ki-67, CDX2, CK, Syn, GCDFP-15, and mammaglobin (ZSGB-BIO, China) in the 
Department of Pathology, Shandong Provincial Hospital. Slides of tissues were routinely 
stained with hematoxylin and eosin (HE). Pathology report showed poorly differentiated 
adenocarcinoma. The result of IHC staining was as follows: ER, PR, HER2, and GATA3 were 
positive (Fig. 3). There was 20% positive rate for Ki-67. CDX2, CK (AE1/AE3), Syn, GCDFP-15, 
and mammaglobin were negative. Such findings were consistent with the IHC staining of 
primary breast cancer. The diagnosis of adrenal gland metastasis of breast cancer was subse-
quently confirmed. The patient was discharged 7 days post-surgery.



638Case Rep Oncol 2022;15:636–641

Sun et al.: A Rare Case of Adrenal Gland Metastasis of Breast Carcinoma

www.karger.com/cro
© 2022 The Author(s). Published by S. Karger AG, BaselDOI: 10.1159/000525214

Discussion

Adrenal gland metastasis from breast carcinoma is extremely rare. Li et al. [4] have reported 
the incidence of adrenal metastasis from breast carcinoma is 0.25% in Chinese patients. The 
adrenal gland is the least rare of the uncommon metastatic sites originating from breast 
carcinoma [5]. Breast invasive mucinous carcinoma is a rare histological type of breast cancer. 
The mixed breast mucinous carcinoma (with a mucinous component of at least 10%) is more 
aggressive and more common with nodal involvement than pure breast mucinous carcinoma 
[6]. Furthermore, mixed breast mucinous carcinoma can develop distant metastasis, and if 
there is nodal involvement, prognosis is poor with a 5-year survival of 76% [7].

Adrenal gland is almost always asymptomatic although a small proportion of patients 
may present with adrenal gland insufficiency if the tumor destroys the normal adrenal cortex 
tissues or both adrenal glands are affected [8]. Tang et al. [9] reported that 1 patient suffered 
from lower backache and the pain got worse during hospitalization. Although primary adrenal 
gland malignancies like adrenocortical carcinomas usually secrete hormone excessively and 
cause certain relative symptoms, metastatic adrenal gland carcinomas are often difficult 

a b

Fig. 1. a, b Enhanced MRI scan showing a 3.5 × 2.1 cm, no obvious enhancement, long-bar shape mass in the 
right adrenal gland.

a b

Fig. 2. a Laparoscopic screenshot. This image showed the laparoscopic retroperitoneal view of the right ad-
renal gland tumor. The adrenal gland tumor (yellow) with clear margin was located on the upside of the right 
kidney and the tumor exhibited mild adhesion with the surrounding tissue. The peritoneum (touching with 
ultrasonic cutter head) was labeled to the right of the adrenal gland tumor, and the right kidney was below 
the adrenal gland tumor in this view. The vessel in the middle center is IVC. b The gross specimen resected 
by surgery was shown, measuring approximately 3.5 × 2.0 cm.
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to identify from primary adrenal gland malignancies, which can lead to misdiagnosis [10]. 
Patients who have a history of malignancy and mass >2 cm in diameter in adrenal gland 
would be highly considered as a possible case of adrenal gland metastasis. Wrong diagnosis 
may delay the early treatment of the disease, leading to unwanted morbidity and mortality. 
Generally, CT scan or MRI can be used as an early option to identify primary carcinoma and metas-
tases of the adrenal gland. Our patient was asymptomatic with no abdominal pain or other 
problems, while she had a history of right breast invasive mucinous carcinoma and an MRI revealed 
a mass located on the right adrenal gland region, measuring 3.5 × 2.1 cm, which was considered 
as a possible metastasis. The final diagnosis should depend on pathology from biopsy or metasta-
sectomy. IHC staining of hormonal receptor (ER and PR), HER2, GATA3, and mammaglobin is used 
to help diagnose metastatic tumor from breast cancer. GATA3 is reported to show a high sensitivity 
for nodal metastases and distant metastases, which is superior to gross cystic disease fluid 
protein-15 (GCDFP-15) and mammaglobin in identification of primary and metastatic breast 
cancer [11]. In our patient, ER, PR, HER2, and GATA3 were positive in metastatic lesions of adrenal 
gland, while the GCDFP-15, CDX2, and mammaglobin staining were negative.

The aim of metastatic breast cancer treatment is to improve the quality of the patients’ 
life and prolong their survival. LA has become the treatment of choice for adrenal gland 
tumors because it has advantages such as speed recovery and early discharge from hospital 
[12]. Yoshitomi and Tsuji [13] have reported a patient with adrenal metastasis from breast 
cancer who underwent adrenalectomy and toremifene endocrine therapy and was followed 
by 28 months of recurrence-free survival. LA has been used in patients with solitary adrenal 
metastasis, but this procedure is limited by the tumor size [14]. Usually, surgical excision 
is recommended in the following situations: solitary metastatic lesion and can be removed or 
well controlled; there are no metastasis in other organs; and the patient is generally in good 
condition and can tolerate surgery. It is also important to avoid port-site metastasis and carci-
nomatosis when performing LA. LA can be performed through an abdominal or retroperitoneal 
approach, and we chose the latter because it has less effect on intestinal function. When 
performing LA, surgeons should pay attention to endocrinological complications caused by 

a b c

ed f

Fig. 3. Results of pathological and IHC examination (magnification, ×400). a HE staining showed low differ-
entiated adenocarcinoma in the adrenal metastatic lesion. b Ki-67 expression revealed positivity (20%) by 
IHC analysis in the adrenal metastatic disease. IHC staining of the tumor cells in the adrenal metastatic lesion 
demonstrated positive staining for GATA3 (+) (c), ER (+) (d), PR (+) (e), HER-2 (++) (f).
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adrenalectomy, including iatrogenic Addison’s disease [15]. Systemic medical treatment is 
the main therapeutic regimen in metastatic cases and such treatment should be based on the 
hormonal receptor and HER2 status of primary and metastatic lesions. Notably, combining 
operative therapy with radiotherapy, chemotherapy, and hormone replacement therapy can 
provide an improved outcome and prognosis.

In conclusion, we present a case of adrenal gland metastasis of breast invasive mucinous 
carcinoma. Metastases of breast cancer to the adrenal gland is extremely rare, so it is important 
to identify them and primary adrenal gland tumors. For patients with this condition, we 
suggest that early recognition and necessary investigations including CT or MRI will help in the 
diagnosis and pathological examination will yield an accurate diagnosis. Selection of appro-
priate treatment options could benefit the survival of these patients.
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