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a  b  s  t  r  a  c  t

Acinic  cell  carcinoma  (ACC)  is  commonly  thought  of  as  a low  grade  malignant  salivary  neoplasm,  and
possibly  has  the  best  prognosis  of  all  salivary  malignancies  with  a 10-year  survival  of  almost  90%.  High
grade transformation  (HGT)  in  these  tumours  is  a relatively  rare event  but is  increasingly  being  reported.
HGT  (formerly  referred  to as  dedifferentiation)  in  acinic  cell  carcinoma  has  shown  to drastically  reduce
the  survival  rates  and  its  recognition  is  imperative  as more  aggressive  clinical  management  is needed.
We  report  a case  of  parotid  acinic  cell  carcinoma  in  a  82-year  old  woman  where  the fine  needle  aspirate
suggested  either  pleomorphic  adenoma  or the  possibility  of  carcinoma  ex  pleomorphic  adenoma.  Per-
operatively  it became  clear  that  the  facial  nerve  was  involved  and  the  tumour  mass  was  debulked  only.  The
histology  showed  an acinic  cell  carcinoma  with  foci  of  high  grade  differentiation  (ACC-HGT).  We  describe
the histology  of HGT  in  ACC  and the  most  common  differential  diagnoses.  We  emphasise  the  need  of  very
generous  sampling  of  the  tumour,  as to  recognise  any  area  of high  grade  transformation,  some  of  which
can  be  very  small.  A literature  review  of ACC-HGT  as  well  as  HGT  in  other  salivary  gland  neoplasms  is
presented.  HGT  of ACC  greatly  thus  influences  the  macroscopical  and  microscopical  evaluation  of  the
specimen  but  also,  given  the  high  incidence  of  metastases  and  morbidity,  carries  significant  treatment
implications.

©  2016  Elsevier  GmbH.  All  rights  reserved.

1. Introduction

Acinic cell carcinoma (ACC) is a salivary gland adenocarcinoma
of low grade malignancy, and in most reported series is the third
most common major salivary gland malignancy after mucoepider-
moid (MEC) and adenoid cystic carcinoma (AdCC). ACC represents
approximately 15% of malignant major salivary gland neoplasms
and some 10% of all malignant neoplasms in major and minor
salivary glands. Approximately 80% of cases arise in the parotid
gland [1–9]. The concept of high grade transformation (previ-
ously also called dedifferentiation) in neoplasms was introduced
in 1971 when Dahlin and Beabout described a distinct entity in
which a low grade chondrosarcoma was associated with a high
grade sarcoma [10]. The first description of ACC-HGT appears to
have been in 1988 [11] and albeit possibly a rare event it has
been increasingly recognised the last 10–15 years (some 50 cases)
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[12–21]. HGT also occurs in other salivary tumours and has been
described in polymorphous low-grade adenocarcinoma [22–24],
myoepithelial carcinoma [25], hyalinising clear cell carcinoma
[26,27], mucoepidermoid carcinoma [28], epithelial-myoepithelial
carcinoma [29–32], and mammary analogue secretory carcinoma
(MASC) [33,34]. An extensive review of the hitherto 44 published
cases of HGT in adenoid cystic carcinoma (AdCC) has recently been
published and report a high propensity for neck lymph node metas-
tasis. This is a drastical deviation from the natural clinical course of
conventional AdCC [35].

In this report we discuss features of ACC-HGT and outline cri-
teria to obtain the correct histological diagnosis as well as those of
possible differential diagnoses. The general awareness of this par-
ticular subgroup of salivary gland acinic cell carcinoma needs to be
increased as the prognosis and treatment modalities of ACC-HGT
are drastically different to that of conventional ACC.
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2. Clinical history

An 82-year old woman presented with a four week history of a
progressive asymptomatic lump on the right side of her face. There
were no red flag symptoms or cervical lymphadenopathy. Her past
medical history included hysterectomy for endometroid adenocar-
cinoma, hypertension and right sided mild ectropion. Her ectropion
was considered to be secondary to the parotid lump compressing
the ophthalmic branch of the facial nerve. On examination there
was a 3 × 3 cm fixed mass in her right parotid region. Intra oral
and fibreoptic laryngoscopy were normal. The ultrasound reported
a superficial parotid mass and the FNA report was suggestive of
either a pleomorphic adenoma with the possibility of carcinoma
ex pleomorphic adenoma, or a basal cell tumour.

After these findings were discussed, the patient agreed for
superficial parotidectomy. All the risks associated with surgery
were explained. Per-operatively it was noted that there was an
infiltrative lesion present. There were no clear planes between the
superficial and deep parotid lobe and the facial nerve was clearly
involved. The tumour mass was thus debulked and sent for histol-
ogy. The facial nerve was functional in all its branches at the time
of closure of the incision. The patient made an uneventful recovery.

The histology report stated the tumour to be an acinic cell carci-
noma with high grade transformation. The case was reviewed at the
Head and Neck MDT. The “curative” option was further surgery of
the residual tumour which would entail sacrificing the facial nerve
and the overlying skin. Further the patient would receive postop-
erative radical radiotherapy. The option of radiotherapy as a single
treatment modality was also discussed. However, it was  made clear
that these tumours are known not to be very radiosensitive. The
patient decided against further surgery.

The patient developed facial palsy and her ectropion wors-
ened. She was referred to ophthalmology for tarsorrhaphy. The
patient has done well post-operatively except for developing a
small seroma. Fourteen months after the operation she is alive with
disease. Her performance status remains zero. She returned to hos-
pital complaining of a painful temporal region nodule. The first CT
and MRI  post surgery, confirmed that there were no pathological
neck nodes or intracranial metastases. The resected site at the bed
of the right parotid gland demonstrated diffuse soft tissue only.
One year later the patient remains under palliative care, alive with
disease.

3. Material and methods

The parotid tissue submitted measured 55 × 45 × 30 mm.
Microscopy showed parotid tissue subtotally replaced by a malig-
nant infiltrative tumour mass reaching several margins with
features suggestive of acinic cell carcinoma. In other areas there
were features of an anaplastic high grade tumour. Both special
stains and numerous immunohistochemical stains were performed
in order to classify the anaplastic component.

4. Results

Microscopy showed smaller areas of the tumour to have fea-
tures of an acinic cell carcinoma composed of serous acinar cells
with basophilic to amphophilic cytoplasm and partly with dark
staining granules. This part of the tumour mass showed predomi-
nantly a solid growth pattern and very little microcystic, papillary
or follicular growth as often seen in ACC. This tumour component
was associated with a rather rich lymphoid stroma and features
consistent with a conventional ACC (Fig. 1a). In direct connec-
tion, but also as separate nodules, there was another tumour, an
anaplastic high grade tumour. This tumour component lacked typ-

ical acinar cells, and was comprised of sheets and nests of large,
polygonal cells with abundant granular basophilic cytoplasm and
round/oval partly vesicular nuclei. The tumour cells showed vary-
ing degrees of atypia that in large areas amounted to severe atypia.
Numerous mitotic figures were seen and also areas of necrosis, with
comedonecrosis (Fig. 1b). Perineural invasion and lymphovascular
space permeation were present. Both tumour components were
strongly PAS positive and resistant to diastase digestion (Fig. 1c).
As few other salivary carcinomas are PASD positive, the result that
the anaplastic component also was PASD positive supports an ori-
gin from an acinic cell carcinoma. Immunohistochemistry showed
both components to have intensive apical membranous staining
for DOG1 (anoctamin-1) (Fig. 1d) and strong positivity for Bcl-2.
The tumour cells were only moderately positive for CK7 and C-Kit
which was restricted to smaller scattered areas. Ki-67 was  positive
in more than 50% of tumour nuclei of the high grade component
and well below 10% in the traditional ACC component (Fig. 1e).
Both tumour components were negative for myoepithelial/basal
cell markers p63, calponin and CK5/6, as well as for CEA, 34ßE12,
S-100, ER and PR. Staining for mammaglobin, CK18, ß-catenin and
cyclin-D1 were not performed (not available in house). The high
grade component contained numerous areas of comedonecrosis
mimicked those seen in salivary duct carcinoma but no distended
ductal or cribriform patterns were seen. Tumour cells of salivary
duct carcinoma may  contain PAS-positive granules but they are, in
contrast to those seen in ACC, diastase sensitive. The presence of
traditional ACC with obvious acinar cells, and the lack of papillary,
microcystic or tubular structures with abundant bubbly secretions
(typically seen in MASC) together with a high grade non-specific
adenocarcinoma favoured an ACC-HGT on H&E sections. This was
further strongly supported by positive PASD (not present in MASC
or in adenoid cystic carcinoma). The immunoprofile of positive
DOG1 (most MASCs are DOG1 negative but biphasic tumours like
adenoid cystic carcinoma and epithelial-myoepithelial carcinoma
may be DOG1 positive), negative p63 and CK5/6 (virtually always
positive in adenoid cystic tumour reflecting the presence of dual cell
components; ductal cells and myoepithelial/basal cells), negative
S-100 (often positive in adenoid cystic carcinoma), the Ki-67 stain-
ing pattern, and lack of strong/uniform CK7, all together strongly
supported the histological diagnosis of ACC-HGT.

5. Discussion

A recent study by Chiosea and associates which included 71
ACCs, reported as much as 11 cases (15.5%) that exhibited HGT [17].
In another study of 48 cases of ACC, HGT was seen 8 cases (17%) [21].
HGT in ACC thus appears to considerably more common than pre-
viously thought. The traditional histological grading of ACC (as in
most other salivary cancer entities) where a case with solid growth
pattern usually is termed high grade, has to be clearly distinguished
from HGT. The focus of HGT in an ACC may  be small and inadequate
sampling of the tumour for histological examination may  account
for the low number of cases reported. Hence the histological sam-
pling needs to be generous, as any foci of high grade morphology
allows the designation of HGT. The mean age of patients with HGT-
ACC is 60–65 years which is some 20 years higher than patients
with traditional ACC [16,17,21]. As is the case with conventional
ACC, ACC-HGT presents with a slight female predominance [8,18].

Histologically, ACC-HGT demonstrates traditional acinic cell
carcinoma juxtaposed with a poorly differentiated tumour with
high grade morphology, abundant mitoses and necrosis with no or
little acinar formation. The high grade tumour element is also char-
acterised by a considerably higher Ki-67 labelling index than the
juxtaposed conventional ACC. Contrary to the case in soft tissue and
bone tumours, and lymphomas, the term HGT is preferred instead
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