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Rezumat

Carcinom chistic adenoid la sin la o pacientd cu antecedente de carcinom ductal
mamar contralateral in situ: o prezentare de caz

Carcinomul chistic adenoid al sanului (BACC) este un neoplasm
mamar malign rar intalnit cu un rezultat favorabil, in ciuda
statutului de receptor triplu negativ. Acesta cuprinde mai putin de
0,1% din toate cazurile de cancer mamar. Situsul primar mai
obignuit al carcinomului chistic adenoid este observat in glandele
salivare, cu toate acestea prognosticul BACC este mai bun decat cel
pentru glanda salivara si, de asemenea, cel al altor carcinomuri
Invazive mamare. De asemenea, este cunoscut ca BACC are mai
putine metastaze ale ganglionilor limfatici, precum si mai putine
metastaze indepartate, prin acest caz prezentim o femeie de 73 de
ani cu antecedente de carcinom ductal mamar in situ, care apoi a
dezvoltat carcinom chistic adenoid mamar contralateral.

Cuvinte cheie: cancer de san, carcinom chistic adenoid de san,
cilindrom, cancer de san triplu negativ

Abstract

Breast adenoid cystic carcinoma (BACC) is a rarely encountered
malignant breast neoplasm with a favourable outcome, despite its
triple-negative receptor status. It is comprising less than 0.1% of all
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breast cancers. The more usual primary site of the adenoid cystic carcinoma is seen in the salivary
glands, however BACC prognosis is better than the one for salivary gland and also than that of other
breast invasive carcinoma. BACC also known to have fewer lymph node metastases as well as fewer
distant metastases, hereby we present 73 years old female with previous history of breast ductal
carcinoma in-situ, then developed contralateral breast adenoid cystic carcinoma.

Key words: breast cancer, breast adenoid cystic carcinoma, cylindroma, triple negative breast cancer

Introduction

In addition to breast invasive ductal carcinoma,
there are 18 different special and rare patho-
morphologic subtypes of invasive breast cancer,
one of these rarer breast cancers is breast
adenoid cystic carcinoma (BACC), a salivary
gland-type of breast carcinoma

It is uncommon to diagnose BACC as its
incidence ranges between 0.1% to 1% of all
breast cancers (1-3). Billroth in 1859 initially
called this tumour called "cylindroma" or
“cylindromatous adenocarcinoma “,due to its
unique characteristic histologic appearance
of dual populations of epitheloid cells and
basaloid cells (Fig. 1), in 1930, the term
adenoid cystic carcinoma was suggested by
Spies (4). Adenoid cystic carcinoma more
often occur in the salivary glands, however
also less frequently encountered in larynx

Basiloid cells

Rsgudorlumen Epitheliod cell

Figure 1. ACC dual population of epitheloid and baseloid
cells. True glandular lumina composed of cuboidal
cells showing ductal differentiation The pseudo-
lumen contain basophilic glycosaminoglycans and/or
eosinophilic, periodic acid-Schiff-positive basal
lamina material (by Abdalla Saad Abdalla Al-Zawi)

(5), bronchi (6) and breast (7,6). It is a low-
grade tumour with favourable prognosis,
and hardly metastasize to the axillary lymph
node or distant organs (7,8). BACC is more
common in female of the age group between
50-60 years of age (9).

It is known to be a triple negative cancer
expressing neither female sex hormone
receptors nor human epidermal growth
facror-2 (HER2-neu). Most breast cancers
with triple-negative, basal-like breast features
(i.e., tumours that are not expressing oestrogen
receptor, progesterone receptor, and human
epidermal growth factor receptor-2 (Her2),
however express basal cell markers) are
generally high-grade aggressive tumours. On
the contrary, although BACC also exhibits a
triple-negative, however the genetic expres-
sion showed that, they are different from
basal-like phenotype (10). This may explain
why they are usually of low-grade malignancy
and display an indolent clinical behaviour (3,
8,11). Principally, BACC prognosis is better
than the one for salivary gland and also than
that of other breast invasive carcinoma.

Case Report

A female aged 73 years, presented with a right
breast lump, eight years earlier treated for
contralateral breast DCIS (Fig. 2. The
mammogram (#ig. 3, 4) and breast ultrasound
(Fig. 5 showed indeterminate 22 mm lump,
the core biopsy revealed a tumour comprised
of proliferation of bland like epithelial cells,
forming cribriform architecture, within a
background of collagenous stroma. The
provisional diagnosis was possible benign
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Figure 2. DCIS left breast (A) x2,(B) x10: Section shows ductal carcinoma-in-situ composed of solid and

cribriform pattern. Foci with comedo-necrosis and microcalcification are present

Figures 3, 4.

Mammogram MLO and CC views shows indeterminate lesion in the upper outer quadrant right

breast (red arrow).The left breast shows marking clips from previous lumpectomy for DCIS
(green arrow). Keys: Long arrow — Microcalcification. Short arrow — necrotic material in comedo necrosis
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Breast ultrasonography shows 22 mm
indeterminate lesion in the upper outer
quadrant right breast

Figure 5.

myo-epithelial tumour. The multi-disciplinary
team advised for lumpectomy due to suspicious
radiological features. Wire guided excision
biopsy perfumed (#ig. 6), this showed 22 mm
tumour adenoid cystic carcinoma, without
features of lympho-vascular invasion and was
completely excised (Fig. 7). The tumour shows
a biphasic staining pattern, the one comprising
epithelial cells expresses patchy but strong
positivity for AE1I/AE3 (Fig. §, HMWCK/34
beta E12 (Fig. 9, CD117 (Fig. 10, EMA (Fig. 11)
& CK7, in the myoepithelial cells the patchy
strong positivity seen in p63 (Fig. 12, S100
(Fig. 19, CD10 (Fig. 14) & SMA (Fig. 15). The
tumour cells were negative for Camb.2, oestro-
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Figure 6. Lumpogram of the excised lump
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Figure 8. EA1/EA3 patchy but strong positivity pan
cytokeratin marker
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Figure 10. CD117 patchy but strong positivity

gen receptors 0/8, progesterone receptors 0/8
and Her-2 receptors (score 0) where Ki67 was
2%. Accordingly, radio-colloid and blue dye
assisted sentinel lymph node biopsy done and

Figure 7. Breast tissue infiltrated by adenocystic
carcinoma comoprising cribriform and
tubular glands (20x H&E)

HMWCK/34betaE12 patchy but strong
positivity

three lymph nodes retrieved. Both frozen sec-
tion and paraffin section showed no axillary
lymph node metastasis. Also further excision of
the tumour cavity margins performed to ensure
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a complete tumour excision, no residual disease
detected. The post-operative period was
uneventful. The patient had staging CT chest
and abdomen, no distant metastatic disease
has been detected. As the most recent reports
mention that, breast conservation surgery
with adjuvant radiotherapy is associated with
a low recurrence rate, the patient has been
referred for adjuvant radiotherapy. This has
been completed and the patient currently
under a yearly surveillance mammogram.

Discussion

In the year 2012, World Health Organization
classification, highlighted that invasive ductal
carcinoma of no special type (NST) is the most
common histologic type of primary invasive
breast cancers (accounting for up to 75%) (1).
Adenoid cystic carcinoma which is commonly

seen in the salivary gland, is less frequent in
the breast (7,6), larynx (5), bronchi (6,12), lung
(13), oesophagus (14), cervix (15,16), Bartholin's
gland (17) lacrimal glands (18), skin (19)
and prostate (20). Although it has been
encountered in young ladies with age of 19 as
well as older age up to 97 years of age in
addition to the paediatric age group (21),
BACC 1s more common in female of the post-
menopausal middle age group between the
fifth and sixth decade (22-24). This tumour is
not restricted to female gender, as it has
reported in men also (25), it is representing
less than 0.1% of all detected breast cancers
(1,3). BACC characteristic patho-morphological
pattern includes unique dual cellular popula-
tion of both luminal epithelial and basal
myoepithelial components which are seen also
in adenoid cystic carcinoma of the salivary
gland, however BACC prognosis is better than
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the one for salivary gland (8,26). Despite
the fact that the perineural invasion is not
uncommon in BACC, the pain symptom of the
adenoid cystic carcinoma in general is
attributed to the tumour perineural invasion
(27). Most common presenting symptoms are
well-circumscribed palpable painful lump
located in the peri-areolar area and outer
quadrants of the breast (7,22,24). Less frequent
symptoms are nipple inversion, blood nipple
discharge and skin retraction, also may be
detected as an incidental finding during
screening or during imaging for unrelated
symptoms (9,24).

The researches stated that these tumours
arise from the breast ductal epithelium or the
myoepithelium (9), microscopically, the tumour
1s characterised by dual-cellular population, one
1s true luminal epithelial cells and the other is
myoepithelial-basal cells (#ig. 7). The tumour
cells may be arranged in tubular-trabecular,
cribriform, or solid-basaloid pattern (1). The
epithelial luminal cells are of cuboidal variety
with round nuclei and eosinophilic cytoplasm,
will form a true glandular spaces, the lumina
are filled with periodic acid-Schiff-positive
neutral mucin. The second cellular population is
formed of myoepithelial-like cells, they will form
the lining of the pseudo-luminal or cribriform
spaces. These spaces are filled with basement
membrane-like materials as myxoid or
mucinous proteins (Fig. 1), (24). BACC had
more grade 1 tumors than invasive ductal
carcinoma (46 vs. 18 %) as well as has had fewer
oestrogen receptor positive expression as well as
fewer progesterone receptor-positive expression,
(15.4 vs. 75.6 %) and (13.3 vs. 65.2 %)
respectively (23).

It is well known that patients with triple
negative breast cancer has more BRCA1l
mutation than BRCAZ2, also triple negative
breast cancer is less common in BRCA
mutation non-carriers. Among the newly
diagnosed invasive breast cancer cases,
about 10% have either BRCA1 or BRCA2
mutations, also about 20% will present with
a triple negative disease and one third of
BRCAL1 cases will develop breast cancer (28).
Despite BACC is a triple negative breast

cancer, no correlation was detected between
BACC and the existence of BRCA1l and
BRCA2 gene mutation (22). Genetic muta-
tion of P53 has been reported to be associated,
however it is not clearly defined (29).

Metastasis to axillary lymph nodes is
extremely rare and not exceeding 2% (7).
Despite that, BACC has been diagnosed in the
presence of invasive ductal carcinoma of no
special type in the same breast, that harbors
adenoid cystic carcinoma, it is seldom to
exhibit a presence of a different type of invasive
breast neoplasm in a breast that contain
BACC. This phenomena is another important
bio-criteria associated with BACC (30). Breast
adenoid cystic carcinomas can pose pre-
operative diagnostic challenge to the clinician
due to the disease rarity, and especially in
presence of limited biopsy tissue material as
in our case. Immuno-histochemical markers
plays an important role in BACC diagnosis, in
addition to absence of oestrogen, progesterone
and Her2- receptors expression, smooth
muscle actin is antibody protein to alpha
smooth muscle actin, it is useful to identify
myoepithelial cells in normal and neoplastic
breast tissue (31,32). S100 is low-molecular
protein usually positive in melanoma and also
useful in myoepithelial differentiation (33,32),
1t was positive in our case. AE1/AES3 protein,
known as keratin cocktail (for CK1 -8, 10, 14 -
16 and 19 detection) is useful marker to stain
the epithelial cells as in adenoid cystic
carcinoma and melanoma (34,35). CD117, or
¢-KIT, is a receptor tyrosine kinase protein
which is encoded by KIT , it shows positivity in
gastrointestinal stromal tumour (GIST) (36)
as well as in the epitheloid component of the
adenoid cystic carcinomas in different primary
sites including breast (37), it was positive in
our case.

CK7 (Cytokeratin 7), which is type II
keratin used to stain simple non-keratinizing
epithelia, it was positive in the epitheloid cells
of the case (38). CK5/6 is a cytokeratin
marker used to identify breast basal/myo-
epithelial cells and it expresses positivity in
BACC (39,40).

The myoepithelial marker p63 which rarely
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stains the adenocarcinomas, was positive in
the myoepithelial component of the tumour
(38). IMP3 (Insulin-like growth factor-mRNA-
binding protein 3) is an oncofetal protein and
is an element of insulin-like growth factor
pathway , the recent researches revealed that
IMP3 can serve as basal-like breast carcinomas
bio-marker, as it is commonly exhibits over-
expression in BACC (41). SOX10 is a protein
marker usually shows positive nuclear
staining in basal-like unclassified triple nega-
tive breast cancer (42). SOX10 is regarded as
a sensitive diagnostic marker in the adenoid
cystic carcinomas, this might potentially aid in
diagnosis of this neoplasm on limited biopsy
material (43). The basic type II keratin,
Cytokeratin 7(CK7) which is a protein found
in simple non-keratinising epithelial cells of
the breast, gut, lungs and endometrium (44).
CK7 was positive in our case.

It has been reported that overexpression of
MYP protein and its related gene is a key
element in BACC pathogenesis. MYP gene
located in chromosome 9, it fuses with

Table 1.

another gene called NFIB(Nuclear Factor I B)
which located in chromosome 6 forming t(6;9)
(q22-23;p23-24) fusion gene, this gene combi-
nation believed to be linked to breast adenoid
cystic carcinoma oncogenesis (45,46).

The differential diagnosis of BACC include
cribriform carcinoma (7able 1), collagenous
spherulosis (7Table 2, small cell carcinoma
(neuroendocrine carcinoma), solid papillary
carcinoma, metaplastic carcinoma, and
malignant lymphoma (11). BACC remote
metastases are not common, and they have a
tendency to occur in presence or absence of
regional lymph nodes invasion. The most
frequent metastatic site is the lung, this
followed by liver, bones and kidney. The sites
are also typically harbours the metastatic
disease from the salivary glands adenoid
cystic carcinoma (7,2). Current practised
treatment is concentrated on radical surgical,
either breast conservation surgery or mastec-
tomy (simple or modified radical), however
there are no particular guidance for the
resection margin range. Mastectomy was the

Cribriform carcinoma as a differential diagnosis to BACC (11,24,37,39)

Adenoid cystic carcinoma

Cribriform/tubular carcinoma

Periodic Acid-Schiff

Positive in basement membrane

No basement membrane stain

Cellular population Dual Single
Myoepithelial component Present Absent
Ckit Positive Negative
Oestrogen Receptor (ER) Negative Positive
Progesterone (PR) Negative Positive
Her-2 Negative Positive
DCIS Absent Present
p53 Positive Negative
Table 2. Collagenous spherulosis as a differential diagnosis to BACC (11,37,39)
Adenoid Cystic Carcinoma Collagenous spherulosis
Presentation Palpable breast lesion Incidental microscopic finding
Architecture Invasive carcinoma Circumscribed, intra-ductal or intra-lobular
Basement membrane (BM) Uniform cores of BM Variable, frequently fibrillar spherules
Mucin Present Absent
Nuclei Slightly enlarged Identical and normal
CD117 Positive Negative
Calponin Negative Positive
Smooth muscle myosin Negative Positive
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most described surgical technique for BAAC,
purely because it is used frequently to treat
the common breast cancers subtypes and is
associated with a low local recurrence rate
(8,21,26). Cotaes et al in 2010, analysed the
role of adjuvant radiotherapy after surgical
excision of BACC, the cohort group formed
of 376 patients and the outcome showed that
adjuvant post-operative radiotherapy improved
both cause specific and overall survival with
benefit of 21% and 7% at 10 years (P=0.005
and P=0.12 respectively). This was based on
SEER (Surveillance, Epidemiology, and End
Results) database studies and it concluded
that postoperative adjuvant radiotherapy
after breast conservation surgery in BACC,
improved both overall survival and disease-
specific survival rates (47). The most recent
reports, emphasize that breast conservation
surgery combined with adjuvant radiotherapy
to the breast has a low local recurrence rate
(26). Regarding the axillary surgery, as
mentioned above, BACC metastasis to
axillary lymph nodes is extremely rare and
not exceeding 2% (7), most of the authors
recommend to avoid axillary nodes as it does
not have a beneficial role in the BACC
management (8). Chemotherapy has a limited
space, however may be indicated for distant
metastatic disease (7). Generally speaking,
the triple negative breast cancer (TNBC) is
associated with poor prognosis, the overall
five years survival is 91%, where it is only
65% for the node positive TNBC and just
11% for patient with distant metastatic
disease (48).

However the 10-year overall survival rate
for BACC patients is ranging from 85%
t0100%.Breast cancer treatment now enters a
new stage with the introduction of targeted
therapies, the merged MYB-NFIB fusion gene
trials may come up with new therapeutic
options for the advanced BACC management
(24). Vranic et al in 2010 presented a case
series and reported that BACC frequently
over-express epidermal growth factor recep-
tors (EGFR). This has exposed the presence of
a potential benefit from using epidermal
growth factor receptor blockade therapy for

cases with advanced breast adenoid cystic
carcinoma (33).

Conclusion

BACC is a rare subtype of breast cancer, it has
clinico-pathomorphological characteristics
that set it apart from the other triple negative
breast cancers. Additional clinical research is
required in order to implement BACC optimal
individualized and tailored management
guidelines.
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