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Abstract

Carcinoma ex pleomorphic adenoma (Ca-ex-PA) is a rare tumor that arises from the malignant
transformation of a primary or recurrent pleomorphic adenoma. Despite being benign, pleomorphic
adenomas can rarely undergo malignant transformation. Risk factors include a long-standing primary tumor,
a prior history of radiation exposure, increased tumor size, and recurrent disease. Ca-ex-PA usually affects
patients between the sixth and eighth decades of life, approximately 10 to 20 years after the development of
a pleomorphic adenoma. Patients usually present with the rapid expansion of an already existing mass. We
describe a case report of a patient who presented with Ca-ex-PA of the submandibular gland. The patient
underwent surgical excision of the affected gland, which was consistent with a widely invasive
myoepithelial Ca-ex-PA. The patient underwent postoperative radiation to the neck and the tumor bed. No
local or distant recurrence was noted during the one-year follow-up. Due to the rarity of the disease entity
and the infrequent location of the tumor, this case presents a particular diagnostic and therapeutic
challenge.
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Introduction

Pleomorphic adenoma is the most common tumor of the salivary glands [1]. The majority of pleomorphic
adenomas arise from the parotid glands, followed by the minor salivary glands and the submandibular
glands. The tumors are usually slow-growing and asymptomatic, and they most commonly exist for many
years before medical attention is sought [2]. Despite their benign nature, pleomorphic adenomas can rarely
undergo malignant transformation [3]. The tumor that arises from the malignant transformation of a
primary or recurrent pleomorphic adenoma is termed carcinoma ex pleomorphic adenoma (Ca-ex-PA). Risk
factors for the development of Ca-ex-PA include a long-standing primary tumor, a prior history of radiation
exposure, increased tumor size, and recurrent disease [4]. Ca-ex-PA usually affects patients in the sixth to
eighth decades of life [5]. The most commonly presented symptom is the rapid expansion of a previously
existing mass. Less frequently, patients can present with pain, sensory deficits, or signs of facial nerve
invasion [5]. The most common location is the parotid gland (67%), followed by the minor salivary glands
(18%) and the submandibular gland (15%) [5]. We describe a case report of a patient who was diagnosed with
Ca-ex-PA of the submandibular gland. Due to the rarity of the disease entity and the infrequent location of
the tumor, this case presents a particular diagnostic and therapeutic challenge.

Case Presentation

An 82-year-old male presented to the head and neck surgery clinic complaining of left submandibular
swelling that had rapidly increased in the last three months. The patient reported that he had a nodule in
the same position for several decades but had not sought medical attention. He denied any pain, dysphagia,
or difficulty breathing. He is a former smoker, and he reports that he quit smoking 20 years ago. His past
medical history is significant for Parkinson’s disease, hypertension, hypothyroidism, and diabetes mellitus.
He denied any personal or family history of cancer or any history of radiation exposure. Clinical
examination revealed the presence of a left submandibular nodular mass, approximately 5 cm in diameter,
that appeared firm and non-tender on palpation. No palpable lymph nodes could be appreciated in the neck
or torso. The rest of the physical examination was unremarkable. A computed tomography of the neck was
performed, which revealed a 5 cm x 4.4 cm multilobulated, partially calcified tumor of the left
submandibular gland (Figure 7).
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FIGURE 1: CT soft tissue neck revealing presence of a multilobulated,
partially calcified left submandibular gland tumor.

An ultrasound-guided fine needle aspiration (FNA) of the tumor was performed. Cytology revealed few
epithelial/myoepithelial cells and a scant myxoid matrix consistent with a salivary gland neoplasm. A core-
needle biopsy was then pursued, which was suggestive of a myoepithelial-predominant salivary gland
neoplasm with a Ki-67 proliferation index of 10-15%. Given the high likelihood of malignant
transformation, the patient was taken to the operating room for left submandibular gland excision. After
administration of endotracheal anesthesia, a 4 cm incision was made one inch below the left mandibular
margin. The platysma muscle was incised, and after the development of superior and inferior flaps, the
submandibular gland was identified. The presence of a large lobulated tumor arising from the lower portion
of the gland was noted. The suspicious gland was completely excised and submitted to pathology.
Histopathological examination was consistent with a widely invasive, myoepithelial carcinoma-ex-
pleomorphic adenoma of the submandibular gland. The salivary gland tumor consisted of myoepithelial
cells arranged in a multinodular fashion with a lobular border. The nodules were composed of a
hypercellular rim with marked mitotic activity (7 mitoses/10 high-power fields), including atypical mitoses,
surrounding a hypocellular center containing areas of tumor necrosis. Immunohistochemical examination
confirmed the myoepithelial nature of tumor cells. Indeed, the tumor cells were positive for cytokeratins
AE1/AE3 and p63. Focal positivity for calponin, smooth muscle actin (SMA), and S100 was also noted, while
tumor cells were negative for CD117. No capsular invasion was noted, and the resection margins were
negative for malignancy. The histopathological appearance of the tumor can be reviewed in Figures 2-3.
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FIGURE 2: Histopathological examination of the tumor showing areas of
pleomorphic adenoma (PA), consisting of epithelial, myoepithelial cells,
and myxoid or chondroid stroma (hematoxylin and eosin stain, original

magnification x100).
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FIGURE 3: Foci of myoepithelial carcinoma demonstrating expansile
invasive multinodular growth (hematoxylin and eosin, original
magnification x40).

The patient tolerated the procedure well and was subsequently discharged. Postoperative follow-up was
performed at two and four weeks, and then at three and six months after the procedure. The patient was also
referred to the oncology service and received postoperative radiation to the tumor bed and neck. No local
recurrence or distant metastasis was noted during one year of follow-up.

Discussion

Salivary gland tumors are a diverse group of neoplasms with complex histopathological characteristics. Most
salivary gland tumors originate in the parotid gland and less frequently in the submandibular, sublingual,
and minor salivary glands. Their prevalence varies between the different populations but ranges between 3%
and 10% of all head and neck neoplasms, affecting approximately 0.4-13.5 cases per 100,000 individuals
every year [6]. Although the majority are benign, the risk of malignancy is higher in tumors that arise outside
the parotid gland.

The most common type of salivary gland tumor is the pleomorphic adenoma, which comprises up to two-
thirds of all salivary gland neoplasms [1]. It most commonly affects females in their fifth and sixth decades
of life [7]. It derives its name from its mixed histopathologic appearance, which is characterized by the
presence of epithelial (ductal) cells, myoepithelial cells, and chondromyxoid stroma [8]. Up to 85% of
pleomorphic adenomas are located in the parotid gland, especially in the superficial lobe, followed by the
minor salivary glands (10%) and submandibular glands (5%) [1]. They are usually slow-growing and
asymptomatic, and they exist for many years before medical attention is sought or they are discovered
incidentally on clinical examination. Pleomorphic adenomas carry a small risk of malignant transformation.
The risk is higher in patients with prolonged disease (1.5% in the first 5 years, 9.5% after 15 years) [9]. Other
risk factors include a history of radiation exposure, increased tumor size, and recurrent disease. For this
reason, surgical excision of the affected gland is recommended once the diagnosis is established.

The malignant neoplasm that results from the transformation of a primary or recurrent pleomorphic
adenoma is termed Ca-ex-PA. Other malignant forms of the pleomorphic adenoma include carcinosarcoma
(a true malignant mixed tumor), metastasizing pleomorphic adenoma, and high-grade sarcoma. The Ca-ex-
PA is the most common form, comprising approximately 12% of all malignant neoplasms of the salivary
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glands [10]. It was first described by Beahrs et al. in 1957 [11]. Ca-ex-PA usually arises in the parotid gland
(67% of cases) and less frequently in the submandibular (15%) and sublingual glands (<1%) [5]. It usually
affects an older age group between the sixth and eighth decades of life, approximately 10 to 20 years after
the development of pleomorphic adenoma [4]. Patients usually present with the rapid expansion of an
already existing mass. Depending on the location of the involved gland, facial nerve compressive symptoms,
dysphagia, skin ulceration, or jaw involvement may develop. Neglected cases may also present with signs
and symptoms of lymphadenopathy or metastasizing disease [5].

The mainstay of diagnosis is a cytopathological examination of the involved gland. Prior to tissue diagnosis,
imaging modalities such as ultrasonography, computed tomography, and MRI can be used as adjuncts,
although the ability to differentiate benign from malignant disease is limited [4]. Imaging characteristics
that hint at the presence of a malignant neoplasm include irregular margins, necrosis or cystic changes,
calcifications, extracapsular extension, or the presence of lymphadenopathy [12]. When malignancy is
suspected, the diagnostic modality of choice is the FNA. Although it is a fast, safe, and cost-effective choice,
it has limitations that are mainly attributed to sampling errors [13]. Core-needle biopsy under ultrasound
guidance has been described as an accurate and safe method of diagnosing salivary gland tumors, with some
studies providing significant superiority compared to FNA [14].

Pathological diagnosis relies on the presence of both malignant (carcinoma) and benign components
(pleomorphic adenoma) on histologic examination. The carcinoma-adenoma ratio varies greatly between
patients. Based on the histopathologic examination, the malignant component can be adenocarcinoma not
otherwise specified (the most common type), adenoid cystic carcinoma, squamous cell carcinoma,
myoepithelial carcinoma, or salivary duct carcinoma. Mixed types can also be encountered [15]. The extent
of invasion of the carcinomatous component outside the fibrinous capsule of the affected gland can
categorize Ca-ex-PA into intracapsular, minimally invasive, or widely invasive tumors. Although different
cutoffs have been described in the literature in order to differentiate minimally invasive from widely
invasive diseases, the WHO classification accepts the 1.5 mm distance from the capsule as the cutoff for
minimally invasive tumors [8,15]. As expected, the extent of the invasion correlates with the survival and
recurrence rates [15]. Intracapsular, non-invasive, and minimally invasive tumors have an excellent 5-year
survival rate that approximates 100%. On the contrary, widely invasive tumors have a survival rate between
25% and 65% and can further decline to 10-35% in 15 years [16].

The prognosis is also affected by the histopathologic variant. The myoepithelial carcinoma ex pleomorphic
adenoma, as reported in our case, is a rare, high-grade tumor and is associated with a poor prognosis. High
expression of Ki-67, which is an index of proliferation, has also been associated with adverse outcomes [17].

The mainstay of treatment involves surgical excision of the affected gland. Since the most affected gland is
the parotid, treatment usually involves parotidectomy that is either superficial in cases of intracapsular or
minimally invasive tumors affecting the superficial lobe or total in cases of widely invasive carcinoma [15].
Limited evidence exists in the literature regarding indications for neck dissection. Although neck dissection
is indicated in cases of clinical or radiological cervical lymph node involvement, its performance in cases of
node-negative disease is currently controversial [18]. In our institution, cervical neck dissection is avoided
in patients with no evidence of lymphadenopathy. Due to the rarity of the disease, limited studies have
shown the effects of postoperative radiotherapy in these patients. Chen et al. reported improved local tumor
control and survival benefit in patients that received postoperative radiotherapy [19], however, Shinohara et
al. did not prove survival benefits in patients with the node-negative disease [20]. Although the choice for
postoperative radiotherapy is individualized, more studies need to be performed to determine which
patients can benefit. In our case, due to the widely invasive nature of the disease, our patient underwent
postoperative radiation to the neck and tumor bed. No local recurrence or distant metastasis was noted
during one year of follow-up.

Conclusions

Pleomorphic adenoma is the most common tumor of the salivary glands. Although benign, it can rarely
undergo malignant transformation. Ca-ex-PA usually develops in the parotid gland. We describe a case of
Ca-ex-PA of the submandibular gland. The mainstay of management is surgical resection of the affected
gland. Limited evidence exists in the literature regarding the indication of cervical neck dissection and
postoperative radiation in cases of node-negative disease. Due to the widely invasive nature of the tumor,
our patient underwent postoperative radiation therapy to the neck and tumor bed.
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