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Abstract. Primary acinic cell carcinoma (AcCC) is a rare 
histological type of malignant breast cancer. AcCC was first 
identified as an entity in 1996, and since then 51 cases have 
been reported in the literature. The first early case reports 
and reviews suggested a relatively favourable prognosis for 
patients with AcCC; however, reports of AcCC recurrent 
disease have been more recently described in a subset of 
patients with high‑grade disease. The present case report 
describes an unusual case of estrogen receptor‑negative AcCC 
of the breast in a 59‑year‑old woman who did not respond to 
neoadjuvant chemotherapy (NACT), despite imaging revealing 
a large reduction in tumour volume. Furthermore, 14 months 
after NACT completion, the patient presented with disease 
progression comprising peritoneal involvement and linitis 
plastica. The patient started on first‑line chemotherapy with 
carboplatin and paclitaxel combination, achieving a notable 
and prolonged response. After 2.5 years and while still on 
carboplatin and paclitaxel, the patient developed leptomenin‑
geal carcinomatosis disease (LD) and died 6 weeks after LD 
presentation. The present report is the third case of AcCC in 
which cancer‑associated death was registered. As studies on 
large series are lacking, further investigations are required to 
identify predictors of poor outcome. Notably, the prolonged 
response achieved to first‑line chemotherapy suggested that 
platinum and taxane compounds may offer a potential thera‑
peutic benefit for patients with AcCC. Moreover, the present 
case report highlights the importance of careful interpretation 
of follow‑up imaging, as an apparent positive response to treat‑
ment may not always be a true representation of disease.

Introduction

Primary acinic cell carcinoma (AcCC) of the breast was first 
identified as an entity by Roncaroli et al (1) in 1996 and since 
then 51 cases have been reported in the literature (1‑30).

It is a very rare subtype of the salivary gland‑like tumour 
group that occurs in breast tissue. This group comprises 
three sub‑categories: Tumours displaying pure myoepithelial 
cell differentiation, such as myoepitheliomas; tumours with 
mixed epithelial and myoepithelial cell differentiation, such 
as pleomorphic adenoma, adenomyoepithelioma and adenoid 
cystic carcinoma; and tumours showing pure epithelial cell 
differentiation, such as acinic cell carcinoma, oncocytic 
carcinoma, mucoepidermoid carcinoma and polymorphous 
adenocarcinoma (31).

Breast AcCC shares many classical features with salivary 
gland counterpart, with frequent expression of S‑100, lyso‑
zyme, salivary‑type amylase, and alpha‑1‑antichimotrypsin 
positive (A1‑ACT) and periodic acid‑Schiff (PAS) positivity 
in addition (32). Specific risk factors for AcCC of breast are 
still unknown. However, it is primarily observed in women 
after the age of 40 years (the mean age of presentation is 
around 55 years). Furthermore, based on its similarity with 
the salivary gland counterpart, previous radiation exposure 
as well as familial history of breast cancer could represent an 
important risk factor for developing this rare type of breast 
malignancy.

The first early case reports and reviews suggested a 
relatively favourable prognosis for patients with AcCC, 
even though this variant is often of the triple negative breast 
cancer (TNBC) subtype on immunohistochemistry. However, 
reports of AcCC recurrence cases have been more recently 
published (10,13,24,25). Based on available data, the prog‑
nosis seems to be largely driven by the presence of poorly 
differentiated components in these tumours. Furthermore, 
in the majority of cases, patients affected by AcCC received 
chemotherapy and radiotherapy as adjuvant treatment, as the 
optimal therapeutic strategy has not yet been established for 
this rare variant of breast cancer.

Here, we report an unusual case of high grade, Estrogen 
Receptor (ER) negative AcCC associated with poor response 
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to anthracycline and taxane based neo‑adjuvant chemo‑
therapy (NACT), a rapid disease progression within a short 
time from NACT completion and a prolonged progression 
free survival (PFS) on combination regimen of Carboplatin 
and Paclitaxel.

Case report

A 59‑year‑old woman presented to the Western General 
Hospital, Edinburgh, UK, having noticed a lump in her right 
breast. Urgent mammography identified a 30x22x30  mm 
ill‑defined solid lesion that corresponded anatomically with 
the mass clinically palpated. A further mass inferior to this 
measuring 15x8 mm was also identified. Multiple simple cysts 
were seen in both breasts and a mammography performed two 
years ago as part of a screening programme, showed that these 
opacities were long‑standing benign changes.

Tissue analysis of a breast core biopsy revealed an inva‑
sive carcinoma grade 3 exhibiting areas of necrosis focally 
associated with atypical acinar structures containing brightly 
eosinophilic secretions reminiscent of microglandular 
adenosis (MGA) at the peripheries of the tumour.

Immunohistochemically, the specimen including collec‑
tions of glandular differentiation areas showed a lack of 
myoepithelial markers such as CK14 and p63. A stain for ER 
was focal and weakly positive (Allred score 2) while negative 
for Progesterone receptor (PR) and Human epidermal growth 
factor receptor 2 (Her2). No carcinoma in‑situ or lymphovas‑
cular invasion was observed.

The patient received six cycles of NACT with 3 cycles 
of FEC‑100 (Epirubicin 100  mg/m2 with 5‑Fluorouracil 
500 mg/m2 and Cyclophosphamide 500 mg/m2 every 21 days) 
followed by 3 cycles of Docetaxel 100 mg/m2. At the end of the 
6 cycles a repeated mammogram and ultrasound of the breast 
confirmed a large reduction in volume of the main lesion 
with no significant residual mass seen on scans. No nodes 
were identified in the right axilla. This was considered a good 
radiological response to treatment.

Three weeks later, the patient proceeded to a right breast 
wide local excision (WLE) and sentinel node biopsy (SNB). 
Pathology report confirmed the previous diagnosis of invasive 
carcinoma showing glandular cell‑like features. Sentinel 
lymph nodes were negative (0/2) for invasive carcinoma with 
no evidence of fibrosis suggesting no previous infiltration from 
cancer (TNM stage ypT2, ypN0 (sn)). Macroscopic analysis of 
the 40x50x40 mm sample identified vaguely cream‑coloured 
tissue with yellowish flecks within posterior tissue.

Microscopically, a circumscribed tumour focus composed 
of solid and cohesive nests of cells displaying a more spindle 
cell morphology in places as well as some glandular differ‑
entiation with foci of mucin production was observed at the 
medial margin. However, elsewhere, the tumour displayed 
a more dispersed and infiltrative appearance and included 
irregular cords of cells and some single cell infiltration and 
areas with coalescence and proliferation of solid cell nests 
showing variable eosinophilic granular cytoplasm. The areas 
with a microglandular appearance presented densely eosino‑
philic luminal secretions and formed some coalescing sheets, 
configuring the typical features of MGA. No conventional 
ductal carcinoma in situ was identified. Infiltrative elements 

with a more solid and nested appearance were seen within 
<1 mm from the tumour margins. There was a variable nuclear 
pleomorphism up to nuclear score 3 and patchy high mitotic 
rate giving a mitotic score of 3. Overall, the acinar score was 
of 2. These appearances were in keeping with features of 
grade 3 disease (Fig. 1).

Despite some variation in tumour cellularity and focal 
fibrosis compared to the initial biopsy analysis, there was 
no obvious vascular fibrosis associated with any significant 
decrease in cellularity present to indicate any definite response 
to NACT.

Further analysis using immunohistochemistry showed 
that myoepithelial cell markers (CK14, CK5/6, p63, SMA, 
Calponin) were negative. The tumour showed immunoposi‑
tivity for S100, epithelial membrane antigen (EMA), amylase 
and gross cystic disease fluid protein 15 (GCDFP‑15), as well 
as focal positivity to CD68. Neuroendocrine markers, CD56, 
chromogranin and synaptophysin were all negative. Tumour 
cells were negative for ER and HER2 but positive for PR with 
variable staining. Overall estimated PR score was 4 but was 
up to 6 in some foci. All margins were found to be positive 
of residual invasive carcinoma. Re‑excision of all margins 
revealed residual tumour elements, leading to an increase 
in tumour volume. No therapeutic response to NACT was 
observed. The patient subsequently underwent right mastec‑
tomy and the tissue analysis reported further residual disease 
extending beyond all original margins with similar appear‑
ances to the tumour in previous specimens. The whole size 
of the lesion was estimated to be at least 71 mm in the largest 
diameter.

After surgery, the patient proceeded with chest wall 
adjuvant radiotherapy as per standard protocol. No further 
treatment was offered at that time and she received annual 
surgical follow up and contralateral annual mammography.

Unfortunately, 14 months later, the patient presented with 
upper abdominal distention and pain. Gastroscopy revealed 
Linitis Plastica. Peritoneal and gastric biopsies were taken 
and confirmed infiltration by a carcinoma with similar 
features to the primary breast cancer. Immunohistochemistry 
also revealed an identical profile to that seen in the first breast 
core biopsy with neoplastic cells showing immunopositivity 
for CK7, GATA3, EMA, amylase, E‑Cadherin, GCDFP and 
S‑100 and immunonegativity for ER, CK20 and CDX2. PR 
status was regarded as negative since the cells displayed 
patchy aberrant cytoplasmic staining. The patient had full 
staging with a CT scan of chest, abdomen and pelvis (CAP) 
and a bone scan. CT CAP showed extensive peritoneal and 
serosal disease with biliary tree dilatation, pleural effusions 
and ascites. The bone scan did not reveal any bone metas‑
tases.

In view of disease progression, performance status (PS) 
deterioration and highly deranged liver enzymes (LFTs), the 
patient was started initially on weekly Paclitaxel as first line 
chemotherapy. After 2 weeks, all parameters including PS and 
LFTs improved and weekly Carboplatin AUC2 was added to 
Paclitaxel. Overall, the patient achieved an impressive response 
for 30 months with several breaks in chemotherapy over the 
time, not due to toxicities but for treatment holiday purposes. 
This is interesting given that the patient had no response to 
neo‑adjuvant Docetaxel.
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Two and a half years after the diagnosis of metastatic 
AcCC, and while on Paclitaxel/Carboplatin and having an 
excellent response with regards to her visceral disease, the 
patient presented with excruciating headaches and a CT scan 
of the head was performed. The CT showed no evidence 
of intracranial metastases. Subsequently a head MRI was 
requested and a lumbar puncture was performed. The MRI 
head showed radiological evidence of leptomeningeal carcino‑
matosis (Fig. 2). The lumbar puncture showed malignant cells 
in the cerebrospinal fluid. Cytospin and cell block preparations 
revealed pleomorphic cells as both adhesive and individual 
groups, which immunoreacted with cytokeratin 7 and GATA3, 
but were negative for cytokeratin 20. The patient's PS was very 
poor and decision against further treatment was made. At that 
time, she was transferred to a hospice setting where she died 
6 weeks later.

Discussion

Breast and salivary glands are both composed of tubuloacinar 
exocrine glands, and as such they share similar cytology and 

morphology to normal healthy tissue. Therefore, in the event 
of disease they may exhibit similar characteristics.

We have presented a case report of breast cancer displaying 
characteristic salivary gland‑like features. The association 
of a microglandular and a solid growth pattern, the pres‑
ence of bright eosinophilic cytoplasmic granularity and the 
immuno‑profile are most in keeping with acinic cell‑like 
carcinoma, according to the criteria outlined by Roncaroli (1) 
and Damiani (3). The main immunohistochemical features 
reported in the literature on breast AcCC in a subset of 
cases with detailed immunohistochemical profile description 
(n=36) are summarised in Table I. The presence of coarse 
bright eosinophilic cytoplasmic granules in breast epithelium 
is rare. It has mostly been described in MGA lesions and in 
AcCC carcinoma (25). Both present a similar morphology, 
positivity for S‑100 and absence of myoeptithelial markers. 
However, they can be differentiated by immunohistochem‑
istry since AcCC shows positivity for EMA, lysozyme, alpha 
amylase and A1‑ACT, whereas MGA does not. Additionally, 
MGA typically features a basal lamina that is absent in 
AcCC. MGA is known to be a benign breast lesion but can 

Figure 1. Histological aspect of invasive acinic cell carcinoma. The tumour (gastric biopsy collected for diagnostic purposes) displayed irregular cords of 
cells, as well as solid and cohesive nests of cells with glandular differentiation (scale bar, 5 mm). (A) Irregular cords of cells (magnifications, x20 and x40). 
(B) Cells with glandular/micro‑glandular differentiation with foci of mucin production (yellow arrows) and eosinophilic luminal secretions (orange arrows) 
(magnifications, x20 and x40).

Figure 2. Cerebral spinal fluid analysis. Cytospin and cell block preparations showed pleomorphic cells as both adhesive and individual groups (green arrows), 
which immunoreacted with cytokeratin 7 and GATA3, but were negative for cytokeratin 20. Magnifications, x10 and x20.
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be associated with breast carcinoma up to 27% (33,34). Its 
relationship with AcCC remains unclear, but some authors 
have postulated that MGA may be a precursor lesion of 
AcCC (35). In the present case, it is difficult to be certain 
whether some of the acinar areas may represent pre‑existing 
MGA.

The present case showed immunopositivity for PAS, 
S‑100, lysozyme and EMA, as in almost all AcCC described 
in literature, but also for GCDFP‑15, a marker of apocrine 
differentiation expressed in one‑half of the cases. Moreover, 
the current case displayed positivity of PR that was observed 
in only 20% of reported cases (Table I). To date, as summa‑
rized in Table II, nine cases of hormonal receptor positive 
AcCC have been described. The mean age at diagnosis was 
53 years with a single case involving a male patient  (2). 
Of these, only one patient experienced local recurrence of 
disease and, subsequently, lymph node metastases after 
radical surgery, adjuvant radiotherapy and systemic thera‑
pies (25). Similarly to our case, tumour exhibited parallel 
cytological spectrum where the solid and nested infiltrative 
areas had all high‑grade features of triple‑negative breast 
carcinomas whereas the well‑differentiated acinar‑like 
components displayed lower mitotic rate and nuclear pleo‑
morphism score (25).

The majority of AcCC breast cancer cases reported in the 
literature are triple negative tumours (36). However, recently, 
some authors described rare cases of AcCC showing positivity 
for both estrogen and progesterone receptors (Table II).

In the present case, the biopsy sample showed a very weak 
immunoreactivity for ER (Allred score 2) while the tissue from 
WLE specimen following NACT displayed no signal for this 
receptor. On the contrary, PR result was negative at the anal‑
ysis of core biopsy but positive with variable staining (Allred 

score 4) when assessed on the WLE specimen. This could be 
explained by the greater accuracy of the pathology assessment 
on a WLE specimen rather than the biopsy. A change of the 
receptor status could also be due to the chemotherapy, and 
perhaps this, rather than accuracy of sample analysis, could 
underlie the difference in the expression of HRs before and 
after NACT. Interestingly, biopsies of the recurrent disease 
exhibited similar features to the diagnostic biopsy rather than 
the surgical specimen.

Although the majority of AcCC are of the triple negative 
subtype, early case reports and the first few reviews of breast 
AcCC cases reported it to be a tumour with a mostly favour‑
able outcome. However, more recent reviews have identified 
that this is not always the case, and suggest that there is a 
sub‑group of patients with higher‑grade tumours who have a 
very poor outcome (6,10).

As reported in Table III, of the 52 cases available in the 
literature (including the present case), nine patients experi‑
enced complications following adjuvant treatment, such as 
local recurrence, metastases, or death. Distant metastases 
have been reported in five cases, and death consequent to 
tumour progression occurred in three patients. However, 
follow up period is not available for all patients and for some 
of them it is probably too short to detect local or distant 
recurrences. It is noteworthy that most of the patients have 
been treated with chemotherapy and radiotherapy in addition 
to surgery.

The current case is the third of AcCC in which 
cancer‑related death was registered. This unfavorable outcome 
could be related to the presence of a grade 3 large cancer and 
the triple negative nature of the tumour.

To date, there is a lack of consensus in terms of the appro‑
priate systemic treatment and the effect of chemotherapy on 

Table I. Summary of the immunohistochemical features reported in the literature on breast AcCC.

Immunohistochemical features of breast	 Positivity, % (number of cases/total cases) 	 Feature present (+)/Absent (‑) in
AcCC	 (present case included)	 the present case

PAS (diastase resistant)	 100 (24/24)	 +
S‑100	 87 (27/31)	 +
Lysozyme	 96 (23/24)	 +
Epithelial membrane antigen	 100 (21/21)	 +
Amylase	 95 (19/20)	 +
α‑1‑Antitrypsin	 54 (6/11)	 NR
α‑1‑Antichymotrypsin	 78 (11/14)	 NR
Cytokeratin 7	 100 (9/9)	 NR
Neuroendocrine markers (synaptophysin)	 15 (2/13)	 ‑
Gross cystic disease fluid protein 15	 50 (9/18)	 +
Estrogen receptor	 13 (4/31)	 ‑
Progesterone receptor	 22 (7/31)	 +
Androgen receptor	 11 (1/9)	 NR
HER2	 0 (0/25)	 ‑
Triple‑negative carcinoma	 72 (18/25)	 ‑

AcCC, acinic cell carcinoma; PAS, periodic acid‑Schiff; NR, not reported.



MOLECULAR AND CLINICAL ONCOLOGY  16:  43,  2022 5

tumour cells in breast AcCC is not currently well known. 
There are only five reports in the literature of patients with 
AcCC that have received NACT (3,6,13,19,25). Comparative 
descriptions of specimens pre‑ and post‑NACT have been 
performed in 4 out of the 5 cases  (3,6,13,19,25). In these 
series, the response to NACT has not been specified, except 
in the case published by Winkler et al (19) in which a lack of 
chemotherapeutic effect was described in surgical specimen 
as well as at MRI imaging, after four cycles of Adriamycin 
followed by four cycles of Paclitaxel. As discussed above 
no response to anthracycline and taxane based NACT was 
observed in this case either.

Furthermore, immunohistochemically, the omnipresence 
of coarse bright eosinophilic cytoplasmic granules confirms 
the fact that these are features of the tumour and not a chemo‑
therapy effect. Interestingly, a significant increase in presence 
of these granules was observed after chemotherapy in three of 
reported cases (6,19,25). Conversely, in all cases where intra‑
ductal carcinoma (IDC) was diagnosed with concurrent AcCC 
and in which NACT was given, the solid poorly differentiated 
cells of the IDC, which were predominant in the pretreatment 
core biopsy specimen, were residual or absent after treatment. 
This leads the authors to postulate a strong chemosensitivity 
of solid poorly differentiated carcinoma cells, and a possible 
chemoresistance of the microglandular component of these 
tumours.

In our case, the presence of eosinophilic granules was 
also identified both in the breast biopsy and the mastectomy 
specimen without any cellularity decrease seen after therapy. 
Moreover, the apparent decrease in tumour volume observed 
at follow‑up mammogram following NACT could be due to 
clearance of the infiltrative solid nests of cells, against which 
chemotherapy may be more effective at cell kill than against 
microglandular areas.

Finally, another point of interest is the prolonged response 
(30 months) that the patient achieved by receiving Carboplatin 
in combination with Paclitaxel as first line chemotherapy, 
despite the marked chemoresistance of the tumour that has 
been previously observed in neo‑adjuvant setting.

Since ER and PR status was regarded as negative at 
the time of peritoneal biopsy, the reason of this impres‑
sive and unexpected response could lie in the well‑known 
sensitivity of the TNBC subtype to the Platinum salts and 
Taxanes (37).

In conclusion, primary AcCC is a rare type of breast 
carcinoma and in the majority of cases is classified as triple 
negative subtype. There is a growing body of evidence that 
AcCC is not always associated with a good prognosis, as 
believed until now, and further investigations are required 
to identify predictors of poor outcome. Here, we have 
presented the case of a patient with ER negative AcCC with 
no response to conventional NACT. Despite being triple 
negative, AcCC are not considered as very chemosensitive 
tumours. However, the combination of Carboplatin and 
Paclitaxel might offer a therapeutic benefit and significantly 
prolong the progression free survival as shown in this case. 
Our case also highlights the importance of careful inter‑
pretation of follow‑up imaging, as an apparent positive 
response to treatment may not always be a true representa‑
tion of disease.
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