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Polymorphous low-grade adenocarcinoma (PLGA) is a rare neoplasm with an indolent course that occurs mainly
in minor salivary glands and rarely in major salivary glands. It is characterised by morphological diversity hence
the term polymorphous has been used. Diagnosis is often challenging due to variable microscopic growth
patterns. The most common clinical presentation is asymptomatic painless mass which is slow-growing. The
treatment of choice is wide surgical excision with negative margins. The role of radiotherapy is still not clear but
considered in cases with positive margins and advanced stage. In this article, we review the clinical presentation,
pathological features, treatment and prognosis of this rare entity.
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Introduction

Polymorphous low-grade adenocarcinoma (PLGA) is
an uncommon malignant low-grade epithelial tumour
exclusively of minor salivary glands characterized by
a triad of cytological uniformity, morphological
diversity and an infiltrative growth pattern’. It was
first described by Freedman and Lumerman in 1983 as
lobular carcinoma of salivary gland origin because of
their microscopic similarity to the breast tumours of
the same name'”' . Batsakis et al."’ in 1983 designated
this neoplasm as terminal duct carcinoma in a clinic-
pathological study of 12 patients. In 1984, Evans and
Batsakis' labelled this entity as polymorphous low-
grade adenocarcinoma in their study of 14 cases. The
location of the neoplasm was intraoral in all cases
(palate in 11, the buccal mucosa in 2, and the posterior
mandibularareain 1).

PLGAs occur almost exclusively in minor salivary
glands and rarely in major salivary glands. The most
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common site of occurrence is the palate which
accounts for about 60% of all cases. The other
common sites of occurrence include buccal mucosa,
lip, alveolar mucosa, retromolar trigone and floor of
the mouth. It can occur rarely in major salivary and
lacrimal glands, nasal cavity, nasopharynx, paranasal

sinuses and tonsillar region" .

Epidemiology

Salivary gland neoplasms comprise 6% of all head and
neck tumours™. In a series of 6982 cases of salivary
gland neoplasms in oral and maxillofacial regions,
PLGA accounted for about 1% of all malignant
tumours'". It occurs over a wide range of age groups
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from 16-94 years with a mean age of presentation at 59
years””. It has been rarely reported in the first and
second decade"". It shows female preponderance
with a female to male ratio of 2:1"".

Clinical Presentation

The most common presentation is asymptomatic
painless mass which is slow-growing and duration
may vary from weeks to years. Rarely bleeding,
ulceration or telangiectasia may occur. Lymphatic and
haematogenous metastases are rare. Regional
metastasis rate varies from 5% to 25% in various
series”"*'", Distant metastasis rate varies between 0.6
to 7.5%"°™"". The largest series comprising of 460
cases of head and neck PLGA has been published by
Patel et al., mean age at diagnosis was 61.3 years with
female predilection (female-to-male ratio of 2.15:1),
and regional metastasis was seen in 25% and distant
metastasis in 4.3% of patients'"”.

PLGA can arise rarely in major salivary glands. It may
occur de novo or as a component of carcinoma ex
pleomorphic adenoma. Nagao et al. "“reported three
cases of PLGAs arising in major salivary glands and
stated that PLGAs arising in major salivary glands
have clinicopathological and immunohistochemical
characteristics similar to PLGAs arising in minor
salivary glands. PLGA can rarely de-differentiate into
a high-grade neoplasm. To the best of our knowledge,
six cases of transformation of PLGA to higher
histological grade have been reported in the
literature' ", Pelkey and Mills"" reported two cases
of transformation of PLGA to higher grade neoplasm
after 17 and 26 years, respectively. A high-grade
transformation occurred over a protracted clinical
course associated with multiple recurrences that were
treated with surgery and radiotherapy.

Pathology

PLGAs appear as well-circumscribed non-
encapsulated lobulated mass with infiltration into the
adjacent salivary gland. It is characterized by a triad of
infiltrative growth patterns, cytological uniformity
and architectural diversity"’. The various architectural
growth patterns include solid, trabecular, lobular,
glandular, micro-cystic, cribriform, fascicular, tubular
and papillary. One of the distinctive features of PLGA
is the presence of morphological diversification
between tumours and within the tumour™. The
diverse growth patterns and a stromal component may
complicate the diagnosis. The other characteristic
feature is nuclear uniformity. The tumour cells are
cytologically bland, small to medium size, round to

polygonal, with scant to moderate amounts of pale to
eosinophilic cytoplasm'”. There may be foci of mucus,
clear, squamous or oncocytic cells. The nuclei are
round to oval with vesicular nuclear chromatin and
inconspicuous nucleoli””. The central portion of the
tumour consists of solid or lobulated growth patterns
with tubular and glandular elements often observed at
the periphery. Stroma may display areas of mucinosis
or hyalinization. PLGA may exhibit an Indian file
pattern of perineural invasion with cords of cells
concentrically arranged around nerves producing a
characteristic targetoid appearance™

Immunohistochemically, the neoplastic cells of PLGA
exhibit moderate to strong immunoreactivity to
cytokeratin (CK), vimentin, S-100 protein,
carcinoembryonic antigen (CEA) and Bel-2°*, The
expression of CKs 8,18 and 7, indicates that PLGA
originates from cells located at the acinar-intercalated
duct junction™, Significant galectin 3 expression has
been reported in PLGA"". Various studies have
proven that PLGA is nonreactive to glial fibrillary acid
protein (GFAP) “***, Thus, GFAP can be considered
when there 1s a diagnostic dilemma of differentiating
PLGA from pleomorphic adenoma (PA)"".

The presence of polymorphism makes the diagnosis of
PLGA challenging in small biopsy specimens and the
differential diagnosis includes pleomorphic adenoma
and adenoid cystic carcinoma (ACC). Pleomorphic
adenomas are usually well-circumscribed but non-
encapsulated and lack infiltrative growth patterns as
seen in PLGA. Presence of perineural invasion and
absence of cartilage favour PLGA. Chondromyxoid
stroma is observed in pleomorphic adenoma, though
myxoid tissue may be present in both tumours. GFAP
may assist in the differential diagnosis of PLGA
versus pleomorphic adenoma"".

The prognosis and biological behaviour of ACC are
worse than PLGA, thus making differentiation
important for diagnostic purposes and therapeutic
decision making. ACC of salivary glands 1is
characterized by slow growth, local infiltration,
perineural invasion and tendency to late recurrence
and distant metastasis. PLGA can be differentiated
from ACC based on cytological features. Papillary
growth patterns observed in PLGA is extremely rare in
ACC. PLGA is composed of cuboidal or columnar
cells with vesicular nuclei and eosinophilic cytoplasm
lacking basaloid features characteristic of ACC. The
presence of angulated and hyperchromatic nuclei also
helps in differentiating ACC from PLGA on biopsy
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samples. Calcific deposits and cyst formation are
more common in PLGA. The solid cellular areas of
ACC are characterized by nuclear pleomorphism,
increased mitotic activity, necrosis and tubular
structures which are absent in PLGA. Perineural
invasion is seen in both entities but PLGA exhibits a
characteristic targetoid arrangement of perineural
invasion'"*"

Immunohistochemically, c-kit, a transmembrane
receptor tyrosine kinase, aids in differentiating ACC
from PLGA in challenging cases. Galectin-3
expression is observed in both PLGA and ACC and it
has no role in the differentiation of ACC and
PLGA™ ™.

Treatment and Prognosis

Wide surgical excision with adequate margins is the
mainstay of treatment. Long term follow-up is
required as late recurrences even after a decade from
initial diagnosis may occur. The role of adjuvant
radiotherapy is still not clear but it should be
considered in cases with positive margins and
advanced-stage disease”. The overall survival,
prognosis and outcome of PLGA are excellent. In a
recently published Danish study, the 5- and 10-year
overall survival rates were 89% and 73%,
respectively™.

In a retrospective series of 24 patients by Seethala et
al., 7 patients (29%) had a local recurrence. The loco-
regional rate of recurrence was 33% with a median
disease-free survival of 12.8 years. Four of 24 patients
(17%) had lymph node metastases, 1 on presentation
and 3 as regional recurrences [34]. Vincent et al. [5]
reported a recurrence rate of 17% with a regional
metastasis rate of 9%. In a literature review of 456
cases of PLGA by Kimple et al™, and overall
recurrence rate of 19% was identified. Fifty per cent
of the recurrences occurred by 36 months; however,
recurrences were reported up to 24 years after initial
resection. Recurrence was seen in 13% of patients in a
study of 73 patients of PLGA"™".

It is difficult to enumerate prognostic factors based on
the rarity of this entity and the scarcity of literature. In
a series by Scethala et al”", the site was the only
significant determinant of disease-free survival.
Extrapalatal PLGAs of the base of the tongue and
nasopharynx behave more aggressively. The patients
with base of tongue lesions may present with cervical
lymph node metastasis. Elective neck dissection must
be performed even in a clinically node-negative

patient with a PLGA of the base of the tongue.
However, patients with a greater percentage of
papillary component, positive margins, large
perineural invasion and bone invasion had shorter
disease-free survival but the differences were not
statistically significant”’. In a Danish study,
perineural invasion significantly correlated with
poorer overall survival, while free resection margins
were associated with a significantly better recurrence-
free survival™.

Conclusion

PLGA is a low-grade salivary gland neoplasm with an
indolent course. It primarily arises in minor salivary
glands but can rarely occur in major salivary glands. It
can be diagnostically challenging as it is characterized
by morphological diversity between tumours and
within the tumour. The treatment of choice is wide
surgical excision with negative margins. The role of
radiotherapy is still not established. Long term follow-
up is necessary as late recurrences are known to occur.
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