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Introduction: 

ACCs are malignant tumors that most often occur in 
the salivary glands and other organs, including the 
uterine cervix, skin, lungs, kidneys, and rarely the 
breast.1 Adenoid cystic carcinomas of the breast are 
rare tumors that comprise less than 0.1% of all breast 
cancers.2 Histologically, ACC has a unique, distinctive 
biphasic pattern that consists of genuine laminate and 
pseudocyst spaces; true glands are lined by epithelial 
cells, and pseudocysts are lined by myoepithelial cells. 
This tumor typically consists of a dual cell population 
of luminal epithelial and myoepithelial-basal cells and 
forms tubular-trabecular, cribriform, and solid 
structures in different proportions. Establishing a 
preoperative diagnosis can be challenging. Fine needle 
aspiration biopsy may be helpful as an initial diagnostic 
tool. The final diagnosis can only be established based 
on the histopathological and immunohistochemistry 
(IHC) studies.3 Immunohistochemically, they are an 
unusual subtype of TNBC as they usually test negative 
for progesterone receptors (PRs), estrogen receptors 
(ERs), and human epidermal growth factor receptor 2 
(HER2).4 It has a favorable prognosis compared to 
other TNBCs, as there is a decreased rate of lymph 
node involvement, distant metastasis, and tumor cell 
proliferation.5 

 

 

 

Although the clinical presentation of breast ACC is 
nonspecific, the most common clinical presentation is 
a palpable mass with or without tenderness.6,7 We 
report a case of a 61-year-old female with a breast 
lesion diagnosed pathologically as ACC of the breast 
and perform a brief review of the literature. 

Case Presentation: 

A 61-year-old woman presented to the clinic with a 
tender right breast lump of a few months which had 
been slowly increasing in size. The patient had no 
family history of breast disease or tumor of any origin. 
Clinical examination revealed a 3 cm mass in the upper 
outer quadrant of the right breast at I1 cm from the 
nipple. Ultrasonography showed a 3x2 cm hypoechoic 
lesion in the right breast. The lump was initially 
considered to be a benign breast tumor. The 
mammogram revealed a large irregular dense shadow 
above the right nipple, and the mammographic 
grading was BI-RADS level 4a. Ultrasound of the axilla 
showed indeterminate right axillary lymph nodes, and 
no calcification was noted. A chest computed 
tomography (CT) demonstrated a soft tissue mass with 
an irregular shape in the upper quadrant of the right 
breast. 
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An adequately diagnostic core needle biopsy of the 
mass was performed. Histopathological examination 
revealed large irregular island-shaped groups of 
glandular cells with dual population; Luminal ductal 
epithelial cells with variable glandular differentiation 
and myoepithelial basaloid cells. Tumor cells displayed 
cribriform, solid, tubular, and trabecular architectural 
patterns. True Lumina and cribriform spaces were 
easily identified. The tumor cells were infiltrating the 
breast stroma (Figure 1A&B). Actual secretions in the 
Lumina attained positive for PAS diastase resistance, 
and most of the cribriform spaces were stained 
positive with alcian blue. The tumor cells were slightly 
atypical, with only rare mitosis and no evidence of 
necrosis. IHC studies showed positive tumor cells for 
CD117 (C-Kit) (Figure 2A). P40 (highlighted 
myoepithelial/basal cells surrounding the 
pseudolumens) (Figure 2B). and CK7 (Highlighted the 
luminal epithelial cells). The tumor cells were negative 
for Estrogen receptors (ER) (Figure 2C). Progesterone 
receptors (PR), Her-2, Calponin, and smooth muscle 
myosin heavy chain. Lymphovascular invasion was 
absent. The histomorphology and IHC profile were 
diagnostic of invasive adenoid cystic carcinoma of the 
breast. Body survey imaging showed no evidence of 
metastatic disease. 

Breast-conserving surgery was performed, and the 
entire tumor was removed with adequate surgical 
margins. The patient requested a sentinel lymph node 
biopsy, which was completed and was negative. She 
recovered well but declined adjuvant radiation therapy. 
The patient was followed up for three years with no 
evidence of recurrence or metastasis, after which she 
was lost to follow-up. 

Discussion: 

Adenoid cystic carcinoma of the breast was first 
termed “cylindroma” by Billroth in 1856.8 ACC of the 
Breast represents 12% of ACC neoplasms and 
approximately 0.1% of all breast carcinomas.9 These 
tumors equally affect the right and left breast, with the 
lesions commonly found in the subareolar region. 
ACC of the breast typically presents as a solitary mass 
in a Caucasian woman.7 Other rare manifestations 

include breast pain, nipple discharge, and nipple 
retraction. Kashiwagi et al. revealed that such pain was 
related to perineural infiltration of tumor cells and 
contraction of myoepithelial cells.10 The age range for 
ACC of the breast occurs between 30 and 90 years old 
and is more common in women in their fifth and sixth 
decade of life.11 Although rare, this specific neoplasm 
has also been known to occur in men.12 

Most tumors are composed of a lobulated mass, and 
pink, tan, or gray microcysts are occasionally evident.13 
Cytologically, the tumor shows a typical pattern: 
globules of mucus surrounded by epithelial cells with 
little cytoplasm and small hyperchromatic nuclei.5 
Although the tumor size is usually 2–3 cm, the existing 
literature contains cases with a tumor size of 15 cm.11 
The radiographic findings are nonspecific and can be 
misdiagnosed as benign lesions.14 Mammographically, 
these tumors may appear as irregular or lobulated 
masses with indistinct or spiculated margins. 
Sonographically, they appear as a hypoechoic and 
heterogeneous mass with unsharp margins. The 
margins are often angular, indistinct, or 
microlobulated, which makes them easy to categorize 
as BI-RADS category 4 for further biopsy.15 

The tumor is formed of epithelial and myoepithelial 
cell types arranged into three architectural patterns: 
classic tubular, cribriform architecture, and solid-
basaloid. Three histologic grades  are defined: grade I: 
completely glandular; grade II: < 30% solid areas, and 
grade III: > or = 30% solid pattern.16 Microscopic 
examination reveals that the tumor comprises 
luminal/ductal epithelial cells with variable glandular 
patterns and pseudolumens containing eosinophilic 
basement membrane material.17 Luminal cells, 
characterized by round nuclei and eosinophilic 
cytoplasm, surround true gland lumina containing 
periodic acid-Schiff-positive neutral mucin.4,18,19 
Pseudolumina, formed by intratumoral interstitial 
invagination, are surrounded by basal-myoepithelial 
cells, which are of varying shapes, but mostly round 
and contain a myxoid acidic stromal substance that 
stains with Alcian blue or straps of collagen with small 
capillaries.10 Adenoid cystic carcinoma consists of a 
mixture of proliferating glands (adenoid component) 
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and basement membrane components 
(“pseudoglandular” or cylindromatous component). 
These elements are rarely distributed homogeneously 
in a given tumor. Some areas consist only of the 
glandular or adenoid structures, closely resembling 
cribriform carcinoma. Abundant basement membrane 
material in other tumor parts produces a pattern that 
may be mistaken for scirrhous carcinoma. As a result 
of this intratumoral heterogeneity, adenoid cystic 
carcinoma may be difficult to recognize in a needle 
biopsy specimen unless a characteristic sample has 
been obtained. 

The immunohistochemical profile of ACC of the 
breast fits well within that of triple-negative breast 
cancers with basal-like features. However, the 
prognosis of ACC of the breast is usually better than 
that of other triple-negative breast cancers. 
Furthermore, the epithelial cells are typically positive 
for CK7, CK8/18, and c-KIT (CD117), whereas 
myoepithelial cells are positive for CK5, CK5/6, 
CK14, and CK17, as well as p63, actin, Vimentin, S-
100, and EGFR.20 Some studies have also reported 
some HR-positive ACC cases. In a single institutional 
study conducted by Zhang et al., it was found that 
6/14 patients were HR+/HER2 -. However, a 
positive hormone receptor status's significance is 
unknown.21 

Given the various structures and architectures of ACC 
of the breast, it is commonly misdiagnosed with other 
entities. There are a few other lesions that could be 
mistaken for ACC. Some conventional forms of 
mammary carcinoma may be incorrectly diagnosed as 
adenoid cystic carcinoma. In one review, about half of 
the cases recorded by the Connecticut Tumor Registry 
as adenoid cystic carcinoma were misclassified. Most 
of the errors included duct carcinomas with a 
prominent cribriform component. Problems are 
encountered in distinguishing adenoid cystic 
carcinoma from papillomas with solid growth or solid 
papillary intraductal carcinoma when either has 
collagenous spherulosis. Because cribriform areas may 
be found in an adenoid cystic carcinoma, their 
presence does not exclude this diagnosis if other 
diagnostic components are present.21 The primary 

differential diagnosis of ACC includes tumors that also 
exhibit tubular and cribriform structures such as 
collagenous spherulosis and cribriform carcinoma. 
Collagenous spherulosis (CS) is a benign breast lesion, 
a great mimicker of ACC, and must be correctly 
distinguished for proper diagnosis. 
Immunohistochemically, ACCs are generally c-Kit (+), 
calponin (-), and smooth muscle myosin (-), whereas 
collagenous spherulosis lesions are c-Kit (-), calponin 
(+), and smooth muscle myosin (+), which may help 
to differentiate between these two types of lesions as 
it was displayed in our case.18 Cribriform carcinoma, 
another differential diagnosis, must be ruled out when 
diagnosing ACC; this cancer exhibits a cribriform 
pattern that is histologically similar to ACC. However, 
invasive cribriform carcinomas are depicted by the 
hyper-proliferation of a single type of neoplastic cells 
(i.e., luminal cell) only, in contrast to the dual cell types 
observed in ACC. Furthermore, cribriform 
carcinomas are usually immunoreactive for ER and 
PR, whereas ACCs are negative for both.19 

Similar to ACCs of the salivary gland, up to 90% of 
ACCs of the breast are characterized by the t(6;9) (q22-
23; p23-24) chromosomal translocation, generating a 
fusion transcript involving the oncogene MYB and the 
transcription factor gene NFIB. The myeloblastoma 
(MYB) nuclear factor I/B (NFIB) fusion protein 
retains the DNA-binding and transactivation domains 
of a wild-type MYB and is therefore expected to 
activate MYB target genes. MYB is a leucine zipper 
transcription factor that plays an important role in the 
control of cell proliferation, apoptosis, and 
differentiation. At the same time, its target genes 
include BCL2 and GRP78/BIP, which are essential for 
cell survival.22 

The prognosis of ACC is more favorable than for 
other types of breast cancer, specifically TNBC, as 
lymph node involvement and distant metastasis are 
rare. One reason is that ACC of the breast exhibits a 
low proliferation rate using the standard Ki-67 labeling 
index.23 As reported, 5-year, 10-year, and 15-year 
relative survival rates of this disease are 98.1%, 94.9%, 
and 91.4%, respectively. Metastasis from ACC is 
uncommon, but when it does occur, the lungs are most 
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commonly affected, with the liver, bones, and kidneys 
following; unsurprisingly, these are the same sites of 
metastasis for ACC of salivary tissue. Extremely rare 
metastases to the brain have been reported, and 
axillary lymph node involvement is seen in <2% of 
patients.24 

No consensus exists on the optimal therapy for the 
treatment of ACC.25 Surgical management options for 
treatment include lumpectomy, wide excision with or 
without radical radiation, or modified radical 
mastectomy. Modified radical mastectomy is the most 
reported surgical procedure for ACC of the breast 
because it used to be the standard treatment for 
common breast cancers. Ro et al. suggest that tumor 
lumpectomy should be used for grade I tumors, 
mastectomy should be used for grade II tumors, and 
mastectomy plus lymph node dissection should be 
used for grade III tumors.26 There is literature on 
postoperative adjuvant Radiotherapy (RT), showing 
that postoperative adjuvant RT can improve the 
overall survival (OS) and disease-specific survival of 
patients after receiving local surgery.27 Through 
Kaplan–Meier analysis, Sun et al. reported that patients 
receiving tumor lumpectomy plus adjuvant RT had 
better survival than other patients, indicating 
lumpectomy plus adjuvant RT can improve the 
survival rate.28 

ACC of the breast has an indolent course, which is 
different from typical triple-negative breast cancer. 
Surgery is now recognized as the primary treatment for 
this tumor. However, due to the rarity of this type of 
carcinoma, there is no clear consensus on the selection 
of optimal management. Diagnosing breast ACC 
clearly and using immunohistochemistry studies for 
definitive confirmation is necessary. Standardized 
treatment should aim to avoid overtreatment. We 
hope that further reporting of this uncommon tumor 
will aid in determining the most appropriate options 
for diagnosis and management of ACC of the breast. 
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Figures: 

 
 
Figure-1: Histopathological features of the breast mass 
1A: Low power view showing the tumor cells infiltrating the breast 
stroma (H&E stain X20) 
1B: High power view showing the tumor cells slightly atypical with 
only rare mitosis and no evidence of necrosis (H&E stain x 40) 
 

 
Figure-2: Immunohistochemistry studies on the breast tumor mass 
2A: Myoepithelial/basal tumor cells positive for CD117 
2B: Luminal epithelial tumor cells positive for P40 
2B: Tumor cells negative for ER receptors 
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