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ABSTRACT Adenoid cystic carcinoma (ACC) of the breast is a very rare and indolent tumor with a favorable
prognosis, despite its triple- negative status. Due to its rarity, there has been no consensus regarding

treatments, and treatment guidelines have not been established. Here, we report on four patients with ACC of the breast. All of
the patients initially presented with localized disease and no axillaries lymph node meta stases. Although some of our patients
developed local recurrence or distant metastases, all patients had a favorable clinical course, and to date, none of the patients
has died from complications of her disease. Here, we described the clinicopathologic features of ACC of the breast and review
the current literature.

INTRODUCTION

Adenoid cystic carcinoma (ACC) of the breast is a rare type of
primary breast cancer accounting for less than 0.1% of all
primary breast cancers. ACC of the breast, previously called
“cylindroma”, was first described by Geschickter and
Copeland in 1945. The majority of ACCs arising in the breast
have been localized disease with a low rate of axillary lymph
node involvement and distant metastases.

ACCs of the breast have favorable outcomes compared with
other forms of breast cancer and ACCs of the salivary glands.
The 10-year survival rate for patients with ACCs of the breast
has ranged from 85% to 100%. Due to the rarity of the tumor
and large variations in the patterns of practice, guidelines for
treatment have not been established. This aim of this report is
to present our experience with patients with ACC of the breast
and to review the clinicopathologic features and current
preferred treatment modalities.

CASEREPORTS

The medical records of four patients diagnosed with ACC of
the breast between february 2014 and July 2019 were
retrospectively reviewed. A summary of the clinicopathologic
characteristics of the tumors and patient's treatments is
shown.

1.Casel

A 65 year old female had a mass in her left breast, which was
detected on a routine screening mammogram.
Mammography and breast ultrasonography (US) showed an
irregular mass measuring (3.4%x1.4)cm with a speculated
margin in the upper inner quadrant. Breast magnetic
resonance imaging (MRI) showed an irregular enhancing
mass in the left breast.

Results of a subsequent diagnostic core biopsy indicated an
infiltrative ductal carcinoma. The patient underwent
quadrantectomy with sentinel lymphnode biopsy (SLNB). The
tumor was found to be an ACC measuring (2.0x1.9%x 1.5)cm
(nuclear grade, 2), and the sentinel lymph node was negative
for metastasis (pT2NOMO).

Immunohistochemistry (IHC) of the tumor was negative for
estrogen receptor (ER), progesterone receptor (PR), and
human epidermal growth factor receptor 2 (HER2) expression.
The patient did not receive adjuvant radiotherapy or
chemotherapy. The patient has been free of recurrence during
28 months of follow-up.

2.Case2

A 35-year-old female presented with a mass in her right
breast, which was discovered during self- examination. The
patient underwent a right inner quadrantectomy with SLNB.
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Histopathologic examination of the tumor specimen after
surgery showed an ACC of low nuclear grade measuring
(1.6x1.2x2.5)cm and no metastasis to the sentinel lymph
node (pT2NOMO). The tumor was negative for expression of
ER, PR, and HER2. The patient subsequently received
adjuvant chemotherapy with fluorouracil, doxorubicin, and
cyclophosphamide (FAC), followed by adjuvant radiation
therapy.

After 26 disease-free months, chest computed tomography
(CT) showed multiple lung nodules that were suspicious for
metastatic disease. The patient underwent pulmonary
metastasectomy using wedge resection of the left upper and
lower lobes. Histopathology indicated metastatic ACC. The
largest of eight metastases measured 0.9cm. The patient
received first-line palliative chemotherapy with docetaxel
every three weeks. After six cycles, response assessment
showed stable disease, and chemotherapy was discontinued.

3.Case3

A 60-year-old female was found to have a palpable mass and
skin retraction involving the left breast. Mammography and
breast US showed a conglomerate mass measuring 2.6 cm
and a daughter nodule measuring 0.5 cm in the lower inner
quadrant. Breast MRI showed two intensely enhancing round
and irregular masses and skin retraction. Left
quadrantectomy and axillary lymph node dissection (ALND)
were performed. The tumors were ACCs with low nuclear
grade, measuring (1.4x1.2x1.2)cm and (1.2x1.1x0.9)cm. No
metastatic axillary lymph nodes were observed (pT1NOMO).
IHC was negative for ER, PR, and HER2 expression. The
patient subsequently received adjuvant radiation therapy.
She has been free of recurrence for 65 months.

4.Case4

A 44-year-old female presented with a palpable mass in her
left breast, which she had discovered three years before being
seen by us. Mammography and breast US showed multiple
masses in the left upper breast. Breast MRI showed an
enhancing lobulated mass measuring (1.1 1.2)cm in the left
upper breast and multiple small adjacent and posterior
nodules. Results of a subsequent diagnostic core biopsy
revealed an infiltrative ductal carcinoma with features of
ACC. The patient underwent a modified radical mastectomy
(MRM) with SLNB. Histopathologic examination of the
respected specimen showed multiple ACCs measuring a total
of (4.2x2.3x3)cm. There were no metastatic lymph nodes
(pT2NOMO). IHC was negative for ER, PR, and HER2
expression. The patient underwent six cycles of adjuvant
chemotherapy using cyclophosphamide, methotrexate, and 5
fluorouracil. She has been free of recurrence for 48 months.

DISCUSSION
ACC of the breast is a very rare malignancy, accounting for
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less than 0.1% of all breast neoplasm. Most information on
ACC of the breast is derived from individual case reports and
clinical case series. Only one Korean patient with ACC of the
breast has been reported in the literature.

According to findings of a recent large population-based
cohort study conducted by Ghabach et al., which included 338
patients in the United States, the incidence of ACC of the
breast has remained stable over a 30-year period (1977-2006).
A palpable breast mass is the most common presenting
symptom of breast ACC; a few cases have also been detected
incidentally on routine screening mammograms of
asymptomatic patients. The radiologic appearance is
generally nonspecific, and little has been published on the
mammographic and ultrasonographic features of ACCs.

The histopathologic features of ACC of the breast are similar
to those of ACC originating from salivary glands and are
distinct from those of ductal and lobular carcinomas of the
breast; however, the histopathologic appearance of ACC may
resemble that of invasive ductal carcinoma. The
histopathology of the core biopsy samples from two of our
patients was thought to be infiltrating ductal carcinoma,
whereas ACC was the final pathologic diagnosis of the
surgically respected specimens. ACC is generally negative for
ER and PR expression and does not show HER2/neu gene
amplification.

The epidermal growth factor receptor (EGFR) protein is
commonly expressed in the absence of EGFR gene
alterations, and EGFR is potentially an important therapeutic
target. In addition, several studies have reported that markers
with stem cell-like features, such as c-KIT, are commonly
expressed in ACC. Although triple-negative breast cancer
(TNBC) generally has high proliferative activity, several
studies using proliferative markers (e.g.,Ki-67) reported a low
proliferation rate in ACC of the breast. It is probable that
specific molecular characteristics of ACC of the breast affect
its more indolent clinical course and favorable prognosis,
compared to TNBC with basal-like features. Treatment for
ACC ofthe breast s similar to treatment for ACC of the salivary
glands. The standard treatment for ACC of the salivary glands
is surgical excision with wide margins usually followed by
postoperative radiotherapy, because ACC of the salivary
glands manifests locally aggressive behavior and frequently
showslocal recurrence.

Currently, there is little evidence indicating that adjuvant
chemotherapy has improved the outcomes of patients with
ACC of the salivary glands. The lung is the most common site
of metastasis. There is no consensus on the optimal
management for patients with ACC of the breast. Treatment
has been mainly surgical, ranging from local excision to
radical mastectomy. Guidelines for the extent of resection
have not yet been established. Three patients in our series
underwent breast conserving surgery and one patients
underwent MRM. Leeming et al., who evaluated 24 cases,
found that 37.5% of patients had local recurrence of ACC after
undergoing local excision only.

Although the relationship between margin status and
recurrence may not be clear, local excision alone may result in
unacceptably high rates of local recurrence. Due to the low
rate of axillary lymph node metastasis, the role of ALND for
patients with ACC remains unclear. ALND was performed for
three of our patients.

Several retrospective studies have demonstrated that
adjuvant radiotherapy may be effective for local control and
survival in patients with ACC of the breast. A recent large
retrospective study that included 376 patients with ACC of the
breast identified by the Surveillance, Epidemiology, and End

Results (SEER) database found that adjuvant radiotherapy
after local surgical therapy improved both overall survival
and disease-specific survival. Indications for use of adjuvant
radiotherapy for patients have not yet been determined.

Due to insufficient data, the value of systemic adjuvant
chemotherapy for ACC of the breast has not been established.
Two of our patients received adjuvant radiotherapy and two
patients received adjuvant chemotherapy at the discretion of
their treating physician. The decision to administer adjuvant
therapy was based on current evidence indicating that
adjuvant systemic treatment for classic types of breast cancer
is advantageous. In our patient cohort, local recurrence
occurred in one patient who had undergone MRM and ALND
followed by systemic adjuvant chemotherapy.

Distant metastases from ACC of the breast are uncommon,
and they tend to occur without lymph node involvement. The
most frequent site of metastasis is lung; other sites include
bone, liver, and kidney, which are also the metastatic sites in
patients with ACC of the salivary glands. Distant metastasis to
the lung and bone occurred in two of our patients. Although
systemic chemotherapy for metastatic ACC of the breast
appeared to have little efficacy for our patients, the meta
stases were slow growing tumors. Although some of our
patients had local recurrence or distant metastases, all
patients had an indolent clinical course; and to date, none of
our patients has died of complications of her disease.

ACCs of the breast are rare triple negative tumors. Although
ACCs of the breast generally have a favorable clinical course,
distant metastasis and late recurrence can arise, and long
term follow-up is required. Currently, there is no consensus on
the optimal treatment modalities; further assessment of the
roles of breast preserving surgery, ALND, and adjuvant
treatment is needed. Additional clinical experience is needed
in order to establish the optimal guidelines for treatment of
ACC ofthe breast.
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