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ABSTRACT

Adenoid cystic carcinoma (AdCC) of the breast is an uncommon invasive lobular neoplasm whose morphology is similar to the 

homonymous tumor of salivary glands and with a peculiar behavior toward the “triple-negative” (TN) profile. Tumors belonging to this 

family do not immunohistochemically express three of the main prognostic biomarkers and tend to show a more aggressive behavior. 

However, this rare histological pattern of breast cancer is generally associated with good prognosis. In this study, the authors describe the 

case of a 49-year-old woman diagnosed with this rare malignant tumor and who underwent breast-conserving surgery. Recent studies 

have aimed to understand the genes, genetic alterations, and etiological aspects related to the still obscure etiopathogenesis of AdCC. 

Thus, morphological and molecular aspects relevant to AdCC and reported in the literature will be discussed.
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INTRODUCTION
Currently, breast cancer stands out in prevalence among women, 
associated with increasing longevity, new lifestyle habits, and 
early menopause1. Accurate anatomopathological diagnosis of 
tumors is essential to adopt an adequate and effective therapeutic 
approach, enabling satisfactory patients’ survival1,2. Among the 
different histological types of breast cancer, adenoid cystic car-
cinoma (AdCC) stands out for being uncommon and presenting 
peculiar morphological and immunohistochemical characteris-
tics, which provide a paradoxically favorable prognosis2. Due to 
the rare incidence, many cases of AdCC are not properly recog-
nized or recorded in epidemiological databases, hindering the 
elucidation of AdCC etiopathogenic correlations2,3. In a recent 
publication on breast neoplasms, the World Health Organization 
(WHO) histologically subclassifies AdCC into classic, solid-basa-
loid, or with high-grade transformation2. These definitions are 
essentially based on architectural, cytological, and immuno-
histochemical characteristics, but they can also be objectified 
by genomic profiling2,4,5. Genomic studies performed by in situ 
hybridization (FISH) or by polymerase chain reaction (PCR) have 
gained prominence in the characterization and understanding of 
the AdCC etiopathogenesis4. The present case report addresses 
the diagnosis of an uncommon malignant breast tumor com-
patible with classic AdCC of the breast after histological and 
immunohistochemical evaluation. 

CASE REPORT
A 49-year-old woman sought a mastology service due to the presence 
of a mass in the left breast. Despite apparently normal nipples and 
breasts, absence of bulging or skin retraction, a medium-radiodensity 
nodule with partially defined contours was observed at 2 o’clock in 
the left upper lateral quadrant, measuring 1.1 cm (Figure 1A). As no 
suspicious microcalcifications and alterations in the lymph nodes of 
the left axillary region were evidenced, it was classified as BI-RADS 
0. According to ultrasonography exam, there was a lesion sugges-
tive of a BI-RADS 4 solid nodule, described as a nodular image, solid, 
rounded, hypoechoic, heterogeneous, with regular contours, with 
no flow capture on Doppler, 30 mm from the nipple, 12.8 mm from 
the skin, and measuring 9.6 x 8.1 mm (Figures 1B and 1C). All iden-
tified lymph nodes were echographically normal.

For anatomopathological analysis, core biopsy products and a 
sectionectomy surgical specimen of the upper lateral quadrant of the 
left breast were obtained, in addition to a biopsy of the patient’s sen-
tinel lymph node. According to macroscopic inspection, the tumor 
was a white nodule, measuring 2.5 cm, located deep to the breast 
(Figure 1D), whereas the lymph nodes, sentinel or non-sentinel, were 
soft to the cut with light-brown color and approximate size of 1.0 cm. 
Histological analysis showed a neoplasm consisting of epithelial cells 
in a tubular and cribriform pattern, with few solid elements [score 1], 
similarly to the salivary gland tumor, diffusely infiltrating the breast 
parenchyma and adipose tissue. In addition, round and elongated 
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cells with moderate nuclear atypia [score 2], low mitotic index [score 
1] as well as substance in the gland lumens (sometimes basophilic, 
sometimes eosinophilic) were verified. In special Alcian Blue stain-
ing, myxoid materials were observed in the basal lamina and gland 
content, confirming mucopolysaccharide composition (Figure 2).

The immunohistochemical study showed negativity for estro-
gen, progesterone, and HER2 receptors, dual cell population, 
epithelial and myoepithelial, as well as positivity for Ki-67 and 
CD117 (c-KIT) (Table 1). 

Considering all the characteristics of the neoplasm, the following 
diagnosis was concluded: adenoid cystic carcinoma of the breast, 
with the following pathological staging: pT2pN0pMX. Taking into 
account the known favorable prognosis of this carcinoma and the 
absence of metastases, the propaedeutic and curative approach 
of sectionectomy dispensed with chemotherapy or radiotherapy. 
Furthermore, regular mastology follow-up was adopted with the 
patient for active surveillance of tumor recurrence. 

DISCUSSION
Adenoid cystic carcinoma of the breast (AdCC), a rare and important 
variant of invasive carcinoma, is worthy of attention of pathologists 
who routinely deal with breast biopsies6,7. Ghabach et al. estimated 
an age-adjusted incidence rate of 0.92 for every 1 million people/year, 
predominantly verified in postmenopausal women with a median 
age of 60 years8. This epidemiological finding is corroborated by 
studies showing an incidence rate ranging between 0.1% and 3.5% 
among all breast carcinomas and age ranging between 33 and 74 
years2,4,6,8,9. With a histological aspect resembling the homonymous 
tumor of salivary glands, in the breast, for classic types of AdCC, 
it requires a differential diagnosis with collagenous spherulosis, 
intraductal carcinoma with cribriform pattern5,6,10. As for the solid 
variant of AdCC, it requires differentiating it from neuroendocrine 
carcinoma, solid papillary carcinoma, metaplastic carcinoma, and 
malignant lymphoma4,6,9,11. Although the etiopathogenic relationship 
has not yet been confirmed, some authors suggest an association of 

Figure 1. Macroscopic aspects of adenoid cystic carcinoma of the breast in imaging and anatomopathological tests.
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AdCC with benign lesions such as microglandular adenosis, tubular 
adenosis, adenomyoepithelioma and fibroadenoma2,4,5,12.

The tumor is histologically composed of a dual cell population 
(epithelial and myoepithelial), with a triple-negative molecular profile 
for estrogen receptor (ER), progesterone receptor (PR), and human 
epidermal growth factor receptor 2 (HER2)2,4,7,13. Furthermore, 
it presents basophilic secretions, formed by materials from the 
basal membrane, in the pseudoglandular lumens, which are better 
observed in the special Alcian Blue or PAS (Periodic acid-reactive 
Schiff) stains2,8,9,12. Other findings that support the AdCC hypoth-
esis are potential immunohistochemical markers, such as CD117 
and Ki-67, as well as the evaluation of MYB-NIFB gene fusion or 
mutated genes BRAF, FGFR1/2, ERBB2, and NOTCH1, through 
molecular cytogenetic techniques as PCR or FISH2,4,6,9,12.

Among these mutations, the activation of NOTCH1, simultane-
ously considered oncogene and tumor suppressor gene, is identified 
in solid and triple-negative (TN) tumors, such as AdCC, influenc-
ing resistance to chemotherapy drugs2,14. In vitro and in vivo stud-
ies performed by Stoeck et al. showed that, unlike NOTCH2 and 
HES4 biomarkers, the increasing expression of NOTCH1 induces 

sensitivity to the gamma-secretase inhibitor MRK-003, as mono-
therapy or combined with the antineoplastic drug Paclitaxel14 
The transcription product of this mutated gene is significantly 

Table 1. Immunohistochemical profile of the tumor based on 
the sectionectomy product. 

Antibody Clone
Result  

(neoplastic cells, %)

Estrogen Receptor ER1 Negative (0)

Progesterone Receptor PgR636 Negative (0)

HER2 oncogene product SP3 Negative (score 0)

Ki-67: Cell proliferation antigen MIB1 Positive (15)

Calponin (muscle and 
myoepithelial cells)

Calp Focally positive

Tumor Protein p63 (squamous/
transitional epithelium; 
myoepithelial cells)

DAK-p63
Positive

(myoepithelial cells)

CD117 – KIT gene product YR145 Positive

KIT: Proto-Oncogene Receptor Tyrosine Kinase; HER2: Human epidermal 
growth factor receptor 2.

Figure 2. Microscopic aspects of adenoid cystic carcinoma of the breast.
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higher in basal-like and mesenchymal TN tumors13,14. These basal-
like tumors are subclassified into types 1 and 2, according to 
genetic expression, influencing sensitivity to chemotherapeu-
tics14,15. Despite sharing morphological characteristics with solid-
basaloid AdCC, the differential diagnosis is enabled by investigat-
ing the tumor extension and identifying typical areas of AdCC2.  

On mammography, the lesion, whose size varies between 1 and 140 
mm, is observed as a lobulated or irregular mass, sometimes cystic, which 
may have defined borders; on ultrasound, it is solid and hypoechoic, or 
a heterogeneous mass6,9,16. According to guidelines from the American 
Society of Clinical Oncology/College of American Pathologists, breast 
tumors suspected of malignancy should be biopsied by core biopsy for 
immunohistochemical evaluation7. The expression or absence of mark-
ers is able to predict biological behavior and therapeutic response7,13,17. 
Among them, positivity for PR and ER favorably correlates with prog-
nosis and hormonal therapeutic effect13, unlike HER2, which is usually 
associated with aggressiveness and hormonal resistance7,17. 

Belonging to the family of tumors with TN immunophenotype, 
the combination of the absence of expression of endocrine receptors 
(ER and PR) and HER2 results in a favorable prognosis for patients 
with breast AdCC2,8,18. In the last decade, studies concluded that the 
neoplasm is well-located, especially in the retroareolar region, with 
a high survival rate of approximately 95% in 10 years and, in tumors 
measuring less than 14 mm, there is no lymph node involvement2,16. 
Although uncommon, there are records of cases reporting axillary 
lymph node involvement, metastases to lungs, bones, livers, brain, 
and kidneys2,8,16, mainly observed in AdCCs with high-grade trans-
formation, in which the glandular histological pattern is essentially 
replaced with a solid area, a subtype with worse prognosis2,4,9,12,18.  

Breast AdCC is not restricted to the female population; there are 
epidemiological studies that show this rare neoplasm in men2,18. A ret-
rospective analysis of 19 cases of AdCC treated at a Canadian hospital 
reported involvement in a 53-year-old man, with a tumor measur-
ing 4.0 cm, lymph node involvement, and presence of metastasis18.

Although TN tumors have a clinical profile related to worse 
prognosis and resistance to hormonal therapy and trastuzumab, 
AdCC has an essentially favorable prognosis and can be conser-
vatively treated2,14,15,18. To date, there is no consensus on the ideal 

treatment for AdCC8,10. Based on the characteristics of the tumor 
and the patient’s immunological conditions, breast-conserving sur-
gery, mastectomy, chemotherapy, or radiotherapy are indicated2,10. 
This adjuvant modality is prioritized when lymph node dissemination 
is detected10,16,18. In situations similar to that of the studied patient, 
the breast-conserving sectionectomy surgery with subsequent 
follow-up was adopted, considering the reduced size of the tumor 
and the absence of lymph node or hematogenous dissemination10,16. 

CONCLUSION
Adenoid cystic carcinoma of the breast is part of the triple-negative 
tumor family and presents a paradoxically benign behavior when 
compared with its peers. As it is a rare tumor, the diagnosis can be 
facilitated through special histological techniques and the evalu-
ation of the molecular or genomic profiling. Margin-free surgical 
excision is the standardized therapeutic approach, followed by clini-
cal follow-up established between the mastologist and the patient. 
Although even rarer, there are records in the literature of recurrence 
and metastasis. Authors of the present article emphasize the impor-
tance of conducting further studies to elucidate the etiopathogen-
esis of breast AdCC, aiming to understand the natural history of 
this tumor and the mechanisms that allow it to behave differently. 
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