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Abstract
Introduction: One of the malignant forms of pleomorphic adenomas (PA) is carcinoma ex pleomorphic
adenoma (CA-ex-PA). Carcinoma ex pleomorphic adenoma is an uncommon malignant tumor with high
aggressive behavior and poor prognosis. However, there are a few studies in this topic in the recent
literature. Furthermore, the lesions are uncommon and often have a difficult diagnosis by clinicians and
pathologists, because the residual small PA component and various malignancy subtypes may be
present. In this study, we reviewed the recent studies in about clinical, radio graphical, histopathological
and molecular features of CA-ex-PA.
Methods: In this review article, the studies were identified by researches on three databases- Pubmed,
MEDLINE, and Google scholar- from 2005 through 2015 in the English language for the carcinoma ex
pleomorphic adenoma. We used the following search terms: « carcinoma ex pleomorphic adenoma »,
«
salivary gland tumors ». We included original studies and review articles.
Results: Recently, much research have been performed to study, a review of development and
progression of carcinoma ex pleomorphic adenoma which have been identified already.
Conclusion CA-ex-PA is an uncommon malignant tumor with the particular biological behavior in
contrast to the other salivary gland neoplasm. It is important to be aware of the tumor and early
detection of pleomorphic adenoma is important for the prevention of Ca-ex-PA.
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Introduction
The malignant form of pleomorphic adenoma (PA)
is
including
malignant
mixed
tumor,
carcinosarcoma and metastasizing PA. They are
malignant tumor arising from a primary (de novo)
or recurrent benign pleomorphic adenoma [1].
Carcinosarcoma include the malignant epithelial
and mesenchymal components and often called
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´´true malignant mixed tumor´´. However,
metastasizing PA is characterized by the presence
of one or more location of metastatic lesion that
in histopathological features without any
malignant view [2]. The most common malignant
form of PA is carcinoma ex pleomorphic adenoma
(CA-ex-PA). Carcinoma ex pleomorphic adenoma
is an uncommon malignant salivary gland tumor
with high aggressive behavior and poor prognosis
[3]. There are a few studies in this topic in the
recent literature. These lesions often have a
difficult diagnosis by clinicians and pathologists,
because the residual small PA component and
various malignancy subtypes may be present [4].
In this study, we reviewed the recent studies in
about clinical, radio graphical, histopathological
and molecular features of CA-ex-PA.
http://www.npplweb.com/wjp/content/5/2
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Figure1 (A). Microscopic view of undifferentiated carcinoma is seen infiltrating into the benign
pleomorphic adenoma component, (B) Salivary duct carcinoma ex pleomorphic adenoma, (C) Adenoid
cystic carcinoma ex pleomorphic adenoma

Epidemiology
According the most studies, CA-ex-PA constitutes
approximately 3.6% of all salivary gland tumors,
6.2% of all mixed tumors and 11.6% of all
malignant salivary gland tumors [5, 6]. CA-ex-PA is
a rare malignant salivary gland tumor with a
prevalence rate of 5.6% cases per 100,000
malignant tumors and yearly incidence rate of
0.17% tumors per 1 million persons [5]. However,
geographic differences in the prevalence of this
lesion have been observed. In the study of United
Kingdom noted that CA-ex-PA forms about 25% of
all
primary
parotid
malignant
tumors.
Furthermore, the Byrne’s study showed a
prevalence of 12% among primary parotid
malignant neoplasm’s in the United States. In
2008, the Z baron et al. showed the 14% of all
primary parotid malignant neoplasm’s over a 20
year period in Switzerland. As well as, the
prevalence of CA-ex-PA transformation from PA
has been reported as 1.5% to 13.8% [4, 5, 6, 7].
The study in the Isfahan city, CA-ex-PA was only
2.1% of all salivary gland tumors in this population
[6].
Clinical Features
CA-ex-PA is a malignant transformation within a
primary (de novo) or recurrent pleomorphic
adenoma. Lasting untreated pleomorphic
adenoma has an increased risk of carcinomatous
change [5]. But, some studies showed the
patients with CA-ex-PA had a previously treated
PA [1, 4]. In the most patients, malignant
transformation of PAs has not any significant
clinical sign and symptoms [4, 8]. The incidence of
malignant transformation increased from 1.6% for
7

the tumors with a clinical duration of <5 years to
9.6% over 15 years [9].
CA-ex-PA predominantly involved the major
salivary glands specially in the parotid, the minor
salivary gland tumors, lachrymal glands, breast,
trachea, and nasal cavity may be affected [10, 11].
Hard and soft palate is the most locations of
involved minor salivary gland [5]. The most clinical
features of CA-ex-PA are a firm mass in the
parotid gland that is palpable in extraoral
examination [1, 8]. Generally, the cancers at
minor salivary gland have smaller size than the
major salivary gland tumors [12].
CA-ex-PA can be asymptomatic and quite
resemble to benign PA [4, 5, 8]. Some clinical
features such as pain may be observed with
locally invasive of neoplasm into adjacent
structures [4, 8]. Facial nerve paresis or palsy has
been detected in approximately one-third of the
patients with facial nerve involvement [8]. Other
clinical manifestation such as skin ulceration, skin
fixation,
palpable
lymphadenopathy
and
dysphasia reported [1, 8]. Jaw swelling, dental
pain and loss of tooth vitality may be observed in
the cases with bone involvement [13]. Also,
lachrymal mass has been seen with extension of
cancer into the canaliculated and nasolacrimal
dust with or without chronic epiphora and
recurrent dacryocystitis [14]. Observation of rapid
enlargement of the mass, pain, or other warning
clinical symptoms can help to early diagnosis.
According to the studies, rare patients with
malignant changes of PA may carry a slow
growing for over 40 years before coming to
clinical attention [8]. In Gepps´s study, the cancer
had a mean lead up time of 23-3 years with the
http://www.npplweb.com/wjp/content/5/2
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half the cases aware of the swelling for about 2-3
years [15]. General clinical parameters such as
stage (size, soft and hard tissue or skin
involvement, and lymph node status), age and
margin status are important for prognosis
detection of salivary gland carcinomas [16].
Pathological Properties
Macroscopic Features
The macroscopic features depend to rate of
benign and malignant components of tumor. The
tumors with dominant PA component are greyishblue and transport to yellowish-white. This
appearance may be related to hyalinization and
calcification in the stroma of PA. When the
malignant component is dominant, the tumor is
widely infiltrative, ill-defined and has foci of
necrosis and hemorrhage. Furthermore, the size
of the tumors has ranging from 1 to 25 cm [8, 15,
17].
Microscopic Features
The histopathological features of CA-ex-PA is
includes both benign PA and malignant
components. This lesion is high grade malignancy
and have histological feature similar to their de
novo counterparts [11, 18]. The carcinoma
component may be show different types of
malignant tumors and have an aggressive clinical
behavior [19]. According to Lewis study, more
than 50% of the cancer is the carcinomatous
component in 84% of the patients [17]. In
histopathological features of some CA-ex-PAs, the
carcinoma counterpart is without PA counterpart.
In these cases, the PA component can be
detected by past medical history, previous biopsy
answer, clinical feature and additional sectioning
of the tissue samples. Also, CA-ex-PA may be has
predominantly the PA component and few areas
of malignant transformation with nuclear
pleomorphism,
atypical
mitotic
figures,
hemorrhage and necrosis. In these cases, correct
diagnosis is difficult for pathologist and need to
more evaluation. Observation of extensive stoma
hyalinization, hypercellularity, cellular atypism,
8
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increase mitotic activity, necrosis, and cellular
infiltration to capsular zone are commonly related
to malignant transformation in PA [5].
The CA-ex-PA is mainly classified into 2 subtypes
by the morphological and immunohistochemical
features. The first group (75% of all of CA-ex-PA)
comprises carcinomas with luminal (ductal
epithelium) differentiation [20]. In this subtype,
the malignant changes of ductal epithelial cells
may allow a stepwise sequence and manifest as 1)
intraductal carcinoma or carcinoma in situ, which
the carcinomatous cells located to the inner layer
of ducts, but myoepithelial layer is intact; 2)
intracapsular
carcinoma,
which
the
carcinomatous cells break through the
myoepithelial layer with the invasion to the
matrix of PA without capsular invasion ; 3)
extracapsular carcinoma, which the invasion of
carcinoma cells observed beyond the fibrous
capsule to the extracapsular area [21, 22, 23]. The
most intraductal ductal-type CA-ex-PAs are same
to the intraductal component of salivary duct
carcinoma (SDC), and the intracapsular or
extracapsular invasive ductal-type CA-ex-PAs can
be subclissified in to the salivary duct carcinomas
and adenocarcinoma not otherwise specified
(ADC-NOS) type [18, 22, 24, 25]. The Demise’s
study showed that CA-ex-PA with only epithelial
differentiation (CA-ex-PA-LD) was limited to the
major salivary glands [26].
The second subtype of CA-ex-PA comprises
carcinomas with non-luminal (myoepithelial)
differentiation (CA-ex-PA-NLD). Non-luminal types
of CA-ex-PAs histopathologically correspond to
myoepithelial carcinomas, which depend to
extent of cellular invasion, can be classified as
intracapsular or extracapsular. Furthermore, this
type of CA-ex-PA can be further divided in to
those that exhibit both epithelial and
myoepithelial malignancy and those with
exclusive my epithelial malignancy. Those with
exclusive myoepithelial malignancy are quite rare.
The malignant component of CA-ex-PA-NLD may
be my epithelial carcinoma (ME), epimyoepithelial
carcinoma (EMC), and adenoid cystic carcinoma
(ADCC) (). CA-ex-PA-NLD was usually frankly
http://www.npplweb.com/wjp/content/5/2
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invasive and found in all salivary glands [5, 20, 23,
25, 26].
The most common malignant component of CAex-PA is adenocarcinoma not otherwise specified.
But, the other malignant components are
including adenoid cystic carcinoma, myoepithelial
carcinoma or salivary duct carcinoma. Rarely,
acinic cell carcinoma, epithelial-myoepithelial
carcinoma, basal cell carcinoma, myoepithelial
carcinoma, squamous cell carcinoma and clear
cell carcinoma may be observed (Figure 1) [4, 17,
27-29]. However a mixture of subtypes may be
observed [5, 30].
In the recent World Health Organization (WHO)
classified on the basis of the degree of invasion of
the carcinomatous component outside the fibrous
capsule, CA-ex-PA divided to non-invasive,
minimally invasive, and invasive subtypes which
have direct relation with the tumor prognosis [5,
20, and 31].
The non-invasive CA-ex-PA is also known in the
literature as intracapsular CA-ex-PA and
carcinoma in situ [26, 32]. In this lesion, the
carcinoma component is confined within the welldefined fibrous capsule of the PA. Non-invasive
CA-ex-PA marks the early stages of the cellular
malignant transformation and has resembled
behavior of PA [5, 10, and 33]. If the malignant
penetration of the extra capsular tissue less than
1.5 mm, it is classified as minimally invasive [34].
It is similar to intra-capsular CA-ex-PA with
different proportions of PA area, intraductal
carcinoma and carcinoma areas [4, 26].
Invasive type of CA-ex-PA is characterized by the
invasion of malignant component greater than 1.5
mm from the tumor capsule into adjacent tissue
[20, 34]. The benign PA is composed of nodules of
hyalinized tissue with sparse, scattered ducal
structures as the carcinoma areas increase in
proportion. In invasive CA-ex-PAs have high
tendency for malignant cells to decrease in size
and migrate away from the origin [20].

9
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The differential diagnosis of slow growing parotid
tumors that have recently exhibited rapid growth
should raise the suspicion of a CA ex PA. This
tumor mostly can be mistaken with a benign PA.
Furthermore, it can be resemble to other benign
and malignant salivary gland tumors. Metastatic
mixed tumor is less common than CA ex PA.
Metastatic mixed tumor is differentiated from CA
ex PA by absent of malignant components [20,
16].
Molecular Pathology
n recent studies, molecular analysis of CA-ex-PA
has been investigated [5]. These investigations
are including the data from chromosomal
disorders and genetic alterations. These studies
may provide important information on the events
associated with development and progression of
CA-ex-PA [5, 19].
There are some studies about the multi-step
model
of
carcinogenesis
demonstrating
progressive loss of heterozygotsity (LOH) at
chromosomal arm 8q, 12q, and 17p, respectively
that the main role to development of CA-ex-PA [5,
19, 35]. There are specific candidate genes in
these regions that are related to progression of
this cancer. Early alternations of chromosomal
arm 8q involve PLAG1 (pleomorphic adenoma
gene1), a developmentally regulated zinc-finger
proto-oncogene, are common abnormalities in PA
and CA-ex-PA. Furthermore, HMGA2 gene
rearrangements with or without amplifications,
and MYC (8q22.1), a known ontogeny over
expressions have been described in PA and CA-exPA [11, 36]. Moreover, the molecular sub
classification of CA-ex-PA based on the HER2 gene
status may be helpful for prognostic prediction
regarding the choice of therapeutic strategy [11,
36]. However, the malignant change of PA to CAex-PA can be attributed to the 12q genes, HMGIC,
HMGA2, and MDM2 [36, 37].
According to some studies, loss of P53 gene is
common in CA-ex-PA. The P53 gene is a tumor
suppressor gene that implicated in the
development and progression of many cancers
http://www.npplweb.com/wjp/content/5/2
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[38]. Moreover, the mutation of P53 gene is
important cause of malignant transformation of
PA [18, 39].
Furthermore, over expression of CyclinD1, P16
and P21 proteins in the malignant epithelial
component of CA-ex-PA found in the some
immunohistochemical studies [40, 41]. These
genes are involved in cell cycle regulation [5].
Cox2 is expressed in response to tumor necrosis
factor, epithermal growth factor that is common
deregulation in many cancers including head and
neck cancers [41, 42]. This gene is associated with
increased angiogenesis and cellular proliferation
[5]. The studies showed the increased Cox2
expression in CA-ex-PA compared to PA [43].
Fibroblast growth factors (FGF) have a role in antiapoptosis tumor growth, differentiation, and
angiogenesis [44]. Over expression of FGF2
protein in myoepithelial cells of CA-ex-PA have
been described [45]. On the other hand, FGFR1 is
expressed in PAs and FGF2 negative resulting in
this tumor observed, but is strongly expressed in
CA-ex-PA [46].
Transforming growth factor beta 1 (TGFB1) is a
tumor suppressor gene in the early stages of
malignancy. In advanced stages of cancer, it plays
a role in the survival, progression, and metastasis,
angiogenesis [5]. According to studies, over
expression of TGFB1 in the high grade carcinoma
of CA-ex-PA has been observed [46]. In addition,
HGFA (scatter factor), C-Met (a proto-oncogene)
were strongly expressed in CA-ex-PA [46].
Epithermal growth factor receptor (EGFR) is
important in invasive progression of CA-ex-PA
from intracapsular to frank invasion, and essential
for motility and matrix invasion [5]. Katori et al.,
noted that EGFR is strongly positive in high grade
CA-ex-PA [5, 10].
The potential role of vascular endothelial growth
factor (VEGF), and glucose transporter 1 (Glut1) in
carcinogenesis have been analysis. According to
Tonkin’s study, these markers were more
immunoreactive in CA-ex-PA than in PAs [18]. Cell
adhesion molecules such as E-Catherin, neural cell
10
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adhesion molecule (N-CAM) and beta-catena have
an important role in cell to cell adhesion and
maintaining epithelial morphology [5]. In some
studies, described cell adhesion molecular
expression in high grade CA-ex-PA has been noted
[47, 48].
Diagnosis
Histopathological examination is the gold
standard for the diagnosis of CA-ex-PA. Other
non-aggressive methods such as fine needle
aspiration
cytology
(FNAC),
sonography,
computed tomography (CT) scan and magnetic
resonance imaging (MRI) scan can be help to
detect the differential diagnosis. But, the studies
in about the effect of these methods in diagnosis
of CA-ex-PA are few [5].
According to the studies, in CT diagnosis of head
and neck lesions, ring or rim enhancement on
contrast-enhanced CT imaging has been
observed. In Sano´s study, an enlarged mass with
a central low-density area and an irregular rim
enhancement were showed [49]. In contrast to
this study, Som´s study described the aggressive
area in the CA-ex-PA as having “a necrotic center,
thick, irregular walls, and infiltrating margins on
CT” [50]. Thus, the irregular ring enhancement on
the image was considered to reflect this
histopathologic condition [49]. In the Kato´s study
also showed the use of diffusion-weighted MRI to
enhance the differentiation of cancer area in CAex-PA [51]
Furthermore, FNAC is the most pre-operatively
method for diagnosis CA-ex-PA. The main
disadvantage of FNAC is insufficient sensitivity
related to sampling error rather than
misinterpretation of cytologic smears [10].
Most false-negative finding was misdiagnosed as
PA [52]. The some studies showed that high grade
malignancy was more likely to be diagnosed than
low grade malignancy [53]. However, there is not
any pre-operative methods cannot be used alone
for the diagnosis of CA-ex-PA [5].

http://www.npplweb.com/wjp/content/5/2
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Treatment
Primary treatment for CA-ex-PA involves ablative
or radical resective procedure, which the surgery
dependent to the location and the amount of
progression of the tumor and involvement of
adjacent structures [3, 5].
Because the most location of CA-ex-PA is the
parotid gland, the ablative surgery often involves
parotidectomy. Superficial parotidectomy should
be done for intracapsular or non-invasive and
minimally invasive cases of CA-ex-PA with
involvement of superficial lobe of the parotid
gland. The total or radical parotidectomy is also
indicated for the more invasive cases of CA-ex-PA
cases [5].
Total parotidectomy involves the resection of
both the deep and superficial lobes of the parotid
gland. In the total resection, surgeon should be
attempting to preserve the facial nerve. However,
in the cases of CA-ex-PA with the facial nerve
involvement, a radical parotidectomy including
resection en bloc of the facial nerve along with
the deep and superficial lobes of the parotid is
performed [1, 8].
Furthermore, neck dissection is necessary for the
patients with evidence of cervical lymph node
involvement. Neck dissection can be functional,
modified, or radical [1, 5, 8]. According to the
most literature, the risk of occult nodal metastasis
in the clinically negative neck is not established
[10]. The need for elective neck dissection in the
patients with CA-ex-PA is still controversy in the
otolaryngology literature. However, the study of
Lim suggested that all patients with N+ neck
disease underwent therapeutic neck dissection,
although the extent of neck dissection was not
consistently carried out [54].
Furthermore, Zhao´s study recommended that
neck dissection should be performed for the most
of CA-ex-PA patients, except for some
intracapsular or minimally invasive tumors [3].
25% to 33% temporary facial nerve and 2.3% to
6% permanent facial palsy have been observed
11
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after surgery [55, 56]. The risk of facial palsy
depends on the histopatholgy, location and the
size of the CA-ex-PA [7].
Immediate reconstructive surgery may be
performed after surgical procedure to remove the
tumor. Immediate nerve grafting, soft tissue
reconstruction like radial for example free flap, a
sternomastoid flap or a cervical rotation flap can
be performed in some patients [5].
Postoperative radiation in salivary gland tumors is
controversial [57]. Postoperative radiotherapy
usually performed for high grade malignancy
especially in the patients with questionable
resection adequacy, lymph node and peri-neural
invasion [3, 27]. Furthermore, the patients
treated with postoperative radiation had better
local control rates despite the significantly more
incidence of positive margins, peri-neural
invasion, and facial nerve and lymph node
involvement [8, 58]. Thus, the more studies
showed the effective role of radiation in the
central of cellular proliferation [58]. In contrast,
the Chen´s study showed the postoperative
radiotherapy have not effect on survival rates [58,
59].
Combined radiotherapy and chemotherapy may
be suggested to the patients there are a few
studies on the effectiveness of chemotherapy in
the management of CA-ex-PA [1, 7, and 27].
However chemo radiotherapy is usually used for
the cases with distant metastasis [7].
Prognosis
The prognosis of CA-ex-PA depends on the
histopathological staging including the degree of
invasion, lymph node involvement, and regional
or distant metastasis [15, 34]. According to the
studies, CA-ex-PA has a 5 year survival of as low
as 37%, locoreginal recurrence in 55%, and distant
metastasis in up to 42% of patients [16]. Also,
overall 5 years survival for invasive and noninvasive carcinoma was 80% to 100% respectively.
However, there is a wide range in survival rates of
this cancer that is associated with different clinic
http://www.npplweb.com/wjp/content/5/2
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pathological parameters. First of all parameters,
the extent of invasion on histopathological
feature of CA-ex-PA has been shown to the
correlate with recurrence and prognosis. Invasive
CA-ex-PA compared with the non-invasive type
has a better prognosis [54, 59]. Furthermore,
histopathological grade identified as the
predictors of CA-ex-PA outcome. The patients
with high-grade CA-ex-PA showed a poor
prognosis than those with low-grade CA-ex-PA
[17]. Thus, the survival rate of CA-ex-PA was
worse than the most malignant salivary gland
tumors [5].
There are few studies on the effect of peri-neural
invasion on the prognosis of CA-ex-PA [3]. Lures
et al., showed that 23% of patients have facial
palsy [27]. In Zhao´s study, 37% of patients with
CA-ex-PA have facial paralysis. According to these
studies, the per-neural invasion had associated
with loco regional recurrence, distant metastasis,
and survival rate. Also, peri-neural invasion was
identified as an independent prognostic factor for
this tumor [3].
In addition, the prognosis of CA-ex-PA depends on
the complete of the tumor removal. Accurate
diagnosis and radical surgery and radiotherapy
can be increasing the survival rates of patients
with CA-ex-PA [34]. One of the major prognostic
factors for patients with CA-ex-PA is loco-regional
recurrence [5]. In Olsen´s study, the local
recurrence in 23% and regional recurrence in 18%
of the patients have been observed. After
detection of progression or recurrence, the
prognosis of CA-ex-PA is poor with a median
survival of less than 1 year [8].
The management of neck disease in malignant
tumors can be effect on survival rate. The most
studies suggested that all patients with N+ neck
disease should be neck dissection [54]. In
addition, adjutant radiation was associated with a
better prognosis in the patients with >1 positive
lymph node. However, the presence of multiple
nodal metastases has relation with poor
prognosis [59].
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However, the most studies showed despite having
similar stage of cancer and surgical resection with
CA-ex-PA had a lower disease-specific survival
rate compared to non-CA-ex-PA high grade
primary parotid cancer [54]. In addition,
histological grade, T stage, lymph node
involvement, per-neural invasion and extent of
invasion are important prognostic factors of CAex-PA in the major salivary glands [3].
Conclusion
CA-ex-PA is an uncommon malignant tumor with
the particular biological behavior in contrast to
the other salivary gland neoplasm. It is important
to be aware of the tumor and early detection of
pleomorphic adenoma is important for the
prevention of Ca-ex-PA.
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