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Introduction

Adenoid cystic carcinoma (ACC) of the breast is an uncommon salivary type of breast carcinoma which represents less than 0.1% of all 
breast malignancies. ACC of the breast is typically a triple negative carcinoma with rare axillary involvement, not in more than 5% of all 
cases (1). Similar to other breast malignancies, it is mostly seen in women in their 60s and 70s. The most common symptom is a palpable 
mass. Grossly, the tumor is a firm mass with a cystic cut surface, ranging in diameter from 1 to 3 cm. Histologically, it is composed of two 
types of cells: ductal epithelial cells lining true glandular luminal and basal/myoepithelial type cells surrounding eosinophilic cylinders 
composed of basement membrane like material (2). Similar to the ACC of the salivary gland, proportion of solid growth is the determi-
nant of tumor grade: tumors with either cribriform or tubulo-trabecular pattern lacking solid areas are classified as grade Ⅰ, tumors with 
≤30% of solid growth as grade Ⅱ, and tumors with >30% solid growth as grade III (3).It is generally negative for estrogen and progesterone 
receptors (ER and PR, respectively) as well as HER2/neu (c-erbB2). The c-Kit (CD117) positivity is a distinguishing characteristic for 
luminal epithelial cells. However, androgen receptor (AR) status of this rare tumor has not been well documented. Akin to its salivary 
gland counterparts, ACCs of the breast are characterized by the t(6;9) (q22-23; p23-24) chromosomal translocation, which generates fu-
sion transcripts involving the oncogene MYB and the transcription factor gene NFIB (3, 4). Due to its rare incidence, the diagnosis and 
treatment protocol of this tumor is challenging (1-3, 5). Herein, we present a 10-year institutional feedback on ACC.

Materials and Methods

The medical records of seven patients diagnosed with ACC of the breast between January 2006 and December 2016 were retrospectively re-
trieved from our local data base and reviewed in relation to the age at diagnosis, presenting complaints, operation modality, tumor size and loca-
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ABSTRACT

Objective: Adenoid cystic carcinoma (ACC) of the breast is an uncommon salivary type of breast carcinoma. It is a triple negative breast carcinoma 
with a basal-like phenotype that behaves in an indolent manner. Herein, we aimed to document clinicopathologic findings and hormone receptor status 
of ACC in the breast diagnosed in our institution during an eleven-year period.

Materials and Methods: Medical data of cases diagnosed as adenoid cystic carcinoma in the breast between January 2006 and December 2016 were 
retrospectively reviewed from hospital data base. Paraffin blocks of seven cases were retrieved from the archive of Pathology Department and androgen 
receptor (AR) immunohistochemistry was applied to each case.

Results: All of the cases diagnosed as ACC were females with a mean age 56.2. Solid growth pattern was present in two cases. P63 was constantly 
expressed in the whole group, and at least one additional myoepithelial marker (calponin, caldesmon, etc.) was co-expressed in tumors. While weak 
estrogen receptor expression was detected only in one patient, AR was strikingly expressed in majority (%85.7) of the tumors.

Conclusion: To our knowledge, our series is the first to report such high levels of AR expression. This new finding, in turn, suggests considering hor-
monal therapy as an option in the management of ACC of the breast.
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tion, histopathologic features such as tumor grade and immunopheno-
type, axillary status, postoperative treatment choices [chemotherapy (CT) 
and radiation therapy (RT)], median follow-up period with outcome(i.e. 
overall survival and disease-free survival). AR immunohistochemically 
(IHC) was applied to one representative block in all cases. All IHC as-
says were performed by Leica BOND-III Fully Automated IHC&ISH 
Staining System (Leica Biosystems, Weltzar, Germany) The primary AR 
antibody (Clone EP 120, Cell Marque Sigma Aldrich Company, Darm-
stadt, Germany) was then applied at 1:150 dilution and incubated for 1 h.

Ethics committee approval was received for this study from the eth-
ics committee of İzmir Katip Celebi University School of Medicine 
(2019-GOKAE-1166). Written informed consent was obtained from 
patients who participated in this study.  

Results

We found seven cases with ACC of the breast in an eleven year period. 
Out of seven 4 were consultation cases. The median age of the patients 
was 58, with a mean of 56.2.All patients presented with a palpable 
mass in the breast, except one with breast pain. None of the patients 
had a significant family history. Two of 7 patients (28.6%) developed 
recurrences following their primary treatment; recurrences occurred 
four years and sixteen years after the first diagnosis, in cases#1 and 

#7, respectively. Left breast involvement was noted in six cases. Out 
of the seven patients, three underwent modified radical mastectomy 
(MRM), two breast-conserving surgery (BCS) with axillary dissec-
tion, one BCS with negative sentinel lymph node sampling and the 
last one, BCS only. Mean tumor size was 4.08 cm (Table 1). Major-
ity of the tumors showed tubular-trabecular and cribriform growth 
patterns. In addition, glandular and pseudo-glandular structures were 
noted. Solid pattern of ACC was noted in two cases (cases#3 and #5) 
(Figure 1). The glands were formed by cells with round to oval nuclei 
and eosinophilic cytoplasm. Luminal PAS positive neutral mucin was 
present. Pseudo-cystic spaces were surrounded by cells with oval nuclei 
and scant cytoplasm. Eosinophilic basal membrane-like material was 
noted intermingling with glandular areas (Figure 2). Existence of solid 
component implies worse prognosis, however grading of ACC is still 
controversial (6). Only a single (14.3%) case of our series had a solid 
component (<30%, grade 2). 

Six cases had neither ER nor PR hormone receptor expression, one 
showed (case #2) focal and weak ER positivity (5%). None of the cases 
showed HER2 positivity. Six tumors demonstrated cytoplasmic CD-
117expression (Figure 3). Of the applied myoepithelial markers such 
as calponin, caldesmon and smooth muscle actin, at least one was posi-
tive in each case. While CD10 was negative, p63 was steadily expressed 
in all cases. Positive expression in basal keratins such as keratin5/6 or 

Table 1. Demographic features with treatment modalities and follow-up period of the cases

Case no	 Age	 Side/Operation	 Axillary status	 Treatment	 Follow-up (mts)

1* Ϯ	 58	 L/MRM	 RLH	 CT+RT	 96

2	 58	 L/BCS+AD	 RLH	 CT+HT	 120

3¥	 44	 L/BCS+AD	 RLH	 CT+HT	 86

4¥	 57	 L/BCS	 Unknown	 RT	 84

5¥	 50	 R/BCS+SLN	 RLH	 CT	 81

6	 68	 L/MRM	 RLH	 CT+RT	 45

7*¥	 59	 L/MRM	 RLH	 CT+RT	 204

BCS: Breast conserving surgery; AD: Axillary dissection; SLN: Sentinel lymph node; MRM: Modified radical mastectomy; mts: Months; CT:  Chemotherapy; 
RT:  Radiation therapy; HT: Hormone therapy *Recurrence 
ϮExitus 
¥Consultation case

Figure 2. Basal membrane- like matrix surrounding tumoral nestsFigure 1. Solid growth pattern in ACC
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keratin 14 was also conspicuous. Immunohistochemical test results have 
been shown in Table 2. AR positivity were noted in six cases (Figure 4). 
Percentage of AR IHC staining ranged from 1 to 30%, while staining 
intensity was ranked as weak (1+), moderate (2+) and strong (3+).

All cases of the series received either CT or RT, or both. Case #7 who 
had not undergone any post-operative treatment i.e. CT/RT follow-

ing the MRM, received both CT and RT after recurrence. Maximum 
follow-up period was 204 months with a mean of 102.2 months. All 
cases are alive, except for case #1 who died of an unknown cause eight 
years after the first diagnosis (Table 1). 

Discussion and Conclusion

Adenoid cystic carcinoma of the breast is mostly seen in adult women 
with a mean age of 59-63, as in our series (3, 7, 8).

Although, the majority of tumors were localized in the left breast in 
our series, there is no significant side predilection (2, 9). ACC of the 
breast is widely treated by BCS (3, 4, 7, 10). In the current study two 
cases were treated by BCS with axillary dissection, one case by BCS 
with sentinel lymph node sampling while one case was treated by BCS 
only. There were three axillary dissections performed in our series; one 
of them being sentinel lymph node sampling with a negative result. 
Since ACC is not a tumor with a tendency to metastasize to the lymph 
nodes, axillary dissection is not advised (7). The size of ACC varies 
from 0.5 to 12 cm with a mean of 1.8 to 3.5 cm in published series. 
Herein, the mean diameter was 3 cm in concordance with the litera-
ture (2, 3, 7, 8, 11-14). Histologically the tumor consists of epithelial 
and myoepithelial cells arranged in various architectural conforma-
tions such as classic tubular, trabecular, cribriform or solid. There were 
two cases containing solid components in our series. Recurrence was 
observed in case #1 only.

Based on immunohistochemical studies, ACCs are essentially hor-
mone receptor (ER and PR) and HER2 negative tumors, which tend 
to express one or more basal/myoepithelial cell markers (CK5/6 and 
CK14) (7, 8, 11, 15). In our series, PR and c-erbB2 expressions were 
completely absent, while only a single weak ER positivity was observed, 
similar to the  report of Viranic et al. (16). Applied basal markers such 
as keratin 5/6 and keratin 14 were strongly expressed in all tumors, and 
at least one myoepithelial differentiation marker expression was also 
present in our series. P63 nuclear positivity and CD117 expression was 
expectedly seen in all cases (2, 3, 6-8, 13, 15).

The differential diagnosis of the carcinoma includes cribriform ductal 
carcinoma in situ, invasive cribriform carcinoma, which are both the 
positive expression ER and PR while ACC is ER and PR negative. 
The basement membrane-like material found in the lumens of ACC 
does not exist in both in situ and invasive cribriform carcinoma. The 
invasive cribriform carcinoma lacks myoepithelial cells related to its 

Table 2. Immunohistochemical results of the tumors

Case no	 Size (cm)	 Grade	 ER/PR	 c-erbB2	 AR	 Ki67	 BKs	 CD117	 P63	 MEs

1	 7.5	 1	 N/N	 N	 30% 1 (+)	 %20 	 P	 P	 P	 N

2	 3	 1	 P/N	 N	 10% 3 (+)	 15% 	 P	 P	 P	 N

3	 5	 2	 N/N	 N	 2% 1 (+)	 %20	 P	 P	 P	 N

4	 3	 1	 N/N	 N	 20% 2 (+)	 10% 	 P	 P	 P	 N

5	 3	 2	 N/N	 N	 N	 40%	 P	 P	 P	 N

6	 3	 1	 N/N	 N	 1% 1 (+)	 15%	 P	 P	 P	 P

7	 ?	 1	 N/N	 N	 10% 2 (+)	 15%	 P	 P	 P	 P

ER: Estrogen receptor; PR: Progesterone receptor; N: Negative; P: Positive; AR: Androgen Receptor; BKs: Basal keratins; MEs: Calponin; caldesmon; 
smooth muscle actin

Figure 4. Nuclear AR positivity

Figure 3. CD117 expression of the tumor cells
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invasive characteristics. Collagenous spherulosis is a benign breast tu-
mor and should be considered in the differential diagnosis. The col-
lagenous spherulosis has acidophilic spherules rich in collagen, which 
have positive Periodic Acid-Schiff (PAS) staining and accompany usual 
type epithelial hyperplasia.

Androgen receptor status in ACC of the breast is restricted with case 
reports in the English literature (17, 18). In our series AR-IHC appli-
cation resulted in 85.7% positivity (6 cases). The only AR negative case 
demonstrated a predominantly solid growth pattern (case #5). Solid 
component was more prominent in one of the cases with weak AR 
positivity (case #3). To our knowledge, the current study is the first 
report in a subset of a series with positive AR immunohistochemical 
results in contrary to the published papers. Since ACC of breast is 
usually considered in triple-negative category, hormonal therapy is not 
an indication in patient management. Based on our findings, we sug-
gest AR positive patients to be considered for hormone therapy in the 
future. Undoubtedly, this idea needs to be confirmed by consecutive 
supportive studies. Unlike other triple-negative breast cancers that are 
associated with poor prognosis, ACC has an overall excellent progno-
sis. This rather intriguing situation might be explained by the presence 
of myoepithelial differentiation as in salivary glands (19).

Molecular studies have showed a translocation in t(6;9) involving on-
cogene MYB and NFIB in ACC of breast similar to its counterpart 
in the salivary glands. MYB-NFIB fusion may be considered for new 
therapeutic strategies. However, relevant molecular studies could not 
be performed in the current series due to institutional limitations.

In conclusion, ACC is an uncommon salivary type tumor of the breast. 
It is mostly negative for steroid hormones i.e. ER, PR and c-erbB2 how-
ever in the current study 85.7% of the tumors showed AR positivity.  
Patients with ACC in breast may also benefit from targeted hormone 
therapy. Moreover, CD117 positivity should be regarded not only for 
diagnostic purposes, but also for targeted therapy modalities of ACC.
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