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Abstract We present an extremely infrequent case of brain
metastasis of a parotid tumor. To our knowledge, this is the
second case reported of a brain metastasis of a malignant
parotid tumor, carcinoma ex pleomorphic adenoma.
Pleomorphic adenoma represents 60% of tumors of the parot-
id gland, and although it is a benign tumor, it can transform
into carcinoma ex pleomorphic adenoma in 5% of cases, one
of the most aggressive neoplasms of the salivary glands. We
want to note the need for an accurate diagnostic. Thanks to
aggressive surgical management, our patient survived more
than 1½ years.
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Case report

A 66-year-old female who underwent a partial left
parotidectomy in 1973 for a pleomorphic adenoma consulted
in December 2010 because of a left cervical adenopathy asso-
ciated with a slow-growing preauricular tumor. A needle bi-
opsy revealed carcinoma, so a complete parotidectomy (in-
cluding exeresis of the facial nerve because of tumor infiltra-
tion) plus radical cervical dissection was performed. The pa-
thologist confirmed infiltrative carcinoma ex pleomorphic ad-
enoma (pT3pN2b), perineural and vascular invasion and gan-
glia metastasis. The patient was treated with adjuvant radia-
tion therapy (66Gy), which was completed in April 2011.

Two years later, pulmonary and mediastinal lymph node
progression developed, so the patient was included in a clin-
ical trial (ColoAd1 Evolve), obtaining a partial response of the
target lesions. Nevertheless, inMay 2013, she started showing
neurological symptoms (headache, a decline in cognitive abil-
ities and right hemiparesia), with a Karnofsky Index of 70.
The computed tomography (CT) scan showed a subcortical
left frontal lobe mass with peripheral enhancement, and the
magnetic resonace imaging (MRI) study indicated a
high-intensity mass on T2- (Fig. 1) and T1-weighted images
(Fig. 2) with vasogenic perilesional edema and peripheral en-
hancement (Figs. 3 and 4), in close relation to the Sylvian
fissure (Fig. 4). Metastasis was the first diagnosis suggestion,
without excluding a high-grade glial tumor. Functional MR
and fiber tracking showed bilateral language distribution and
Broca’s area shifted above and anterior to the tumor.

The patient experienced neurological symptom improve-
ment after corticosteroid therapy. She underwent a
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frontotemporal craniotomywith languagemapping, achieving
complete macroscopic and radiological resection (Fig. 5).

Carcinoma ex pleomorphic adenoma of salivary glands
was confirmed by the pathologist (Figs. 6, 7, 8 and 9).

Postoperative radiation therapy was administered, and,
8 months after surgery, the patient scored 80 on the
Karnofsky Index, with complete recovery of the hemiparesia
and great improvement in her cognitive status.

HER-2, estrogen and androgen receptors were evaluated
on the primary tumor, which were all negative, so no target
therapy was performed. The patient underwent chemotherapy
with CBDCA and 5-fluorouracil, with quick progression after

two cycles. The patient finally died 1 year and 6 months after
SNC surgery because of systemic progression.

Discussion

Salivary gland tumors account for 1% to 4% of all human
neoplasms and 8% of all head and neck tumors [2, 7, 13],
70–80% of which are located in the parotid gland [2].

Pleomorphic adenoma represents 50% of all salivary gland
tumors and 51–60% of tumors in the parotid gland [2, 13].

Although pleomorphic adenoma is a benign tumor, there
are three uncommon types of malignant transformation: car-
cinoma ex pleomorphic adenoma, carcinosarcoma and metas-
tasizing pleomorphic adenoma [7, 8]. Malignant parotid gland
tumors usually display a painless palpable mass, and facial
palsy is a malignancy sign [2].

Fig. 2 The non-contrast T1-WI shows associated hyperintensity. These
findings are consistent with a late subacute hemorrhage and protein
content in the lesion. Associated vasogenic edema and a midline shift
are seen

Fig. 3 The postcontrast T1-WI demonstrates a ring-enhancing lesion. Of
note, it is slightly thicker toward its cortical margin

Fig. 1 T2-WI shows a large, round, well-circumscribed T2 hyperintense
mass with a peripheral susceptibility mass in the left frontal lobe

Fig. 4 Postcontrast T1-WI in the coronal plane shows a close relation of
the tumor with the Sylvian fissure and MCA branches

460 Acta Neurochir (2017) 159:459–463



Carcinoma ex pleomorphic adenoma is a rare malignant
transformation, accounting for only 5% of all parotid tumors
[2]. It is a high-grade carcinoma, and the criteria for inclusion
are a major lesion in the parotid primary gland (parotid or
submandibular); macroscopic elements of malignant transfor-
mation in pleomorphic adenoma, such as poorly defined and/
or infiltrative tumor margins, hemorrhage, necrosis and pres-
ence of mixed (benign and malignant) elements. We can con-
sider a biopsy that proves the presence of a previous pleomor-
phic adenoma in the same location as the subsequent carcino-
ma as a benign element. Malignant elements show multiple
patterns of differentiation including undifferentiated or adeno-
carcinoma patterns.

Malignant transformation is associated with the age of the
tumor (just 2% of tumors are present <5 years and 10%
>10 years [1, 4, 6]), tumor recurrence, radiation therapy,

advanced patient age (typically occurring in the 6th–8th de-
cades of life [8]) and tumor size [1]. It is one of the most
aggressive neoplasms of the salivary glands, and the 5-year
survival rate is about 50% [3, 9].

Carcinoma ex pleomorphic adenoma has no specific radio-
logical findings on MRI, so the radiological diagnosis is dif-
ficult. Hemorrhage, necrosis, irregular margins or infiltration
beyond the fibrous capsule are several of the pathological
findings coexisting in carcinoma ex pleomorphic adenoma.
However, these features are not always present, and the diag-
nosis can be mistaken for pleomorphic adenoma [1]. Some
studies recommend the addition of diffusion-weighted im-
ages, which allow the differentiation of benign and malignant
features of salivary gland tumors.

According to Olsen et al. [6], various features are consid-
ered prognostic factors, such as pathologic stage, tumor size,
grade, proportion of cancer (significant if more than 50% is
malignant) and extent of invasion.

Fig. 5 The postcontrast T1-WI after surgery shows complete resection
with no pathologic contrast enhancement

Fig. 6 Pleomorphic cell infiltration with glandular structures formation is
seen (H&E ×20)

Fig. 7 Staining with inmunohistochemistry shows cell tumor positivity
for the cytokeratin 7 marker (Ck7 ×20)

Fig. 8 Negativity is shown for glial fibrillary acid protein (GFAP ×20)
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It has been shown that the survival rate is longer when the
invasion is less than 15 mm, and there is no recurrence or
metastasis if the invasion is less than 5 mm. Spiro et al. found
a decrease in the survival rate with tumors larger than 60 mm
[10].

Histologic subtype, described by Tortoledo et al. [10], is
nowadays a controversial prognostic factor depending on the
series [4]. On the other hand, LiVolsi and Perzin [4] and
Tortoledo et al. [12] considered the extent of tumor infiltration
beyond the capsule as the most reliable prognostic marker [4].
Furthermore, after any cancer progression or recurrence, the
average survival rate is less than 1 year [6].

Enucleation of the adenoma has the highest recurrence rate,
versus superficial or total parotidectomy [8], like in our case.
According to Lin et al. [2], parotidectomy alone is an adequate
treatment for tumors in the early stage and f low grade,
parotidectomy plus postoperative adjuvant radiation therapy
is recommended for tumors in the early stage but of high
grade, and, in case of advanced stage tumors, parotidectomy
plus neck dissection and postoperative adjuvant radiation ther-
apy should be performed.

Some recent papers have shown the presence of HER2,
androgen or estrogen receptor in salivary gland cancers, sug-
gesting that endocrine function could play a role in these tu-
mors [5, 11]. HER2 is expressed in less than 30% of these
tumors, and its role in medical management has yet to be
defined [5]. In carcinoma ex pleomorphic adenoma, it has
been published that between 50% [11] and 100% [5] of cases
have positive nuclear staining for androgen receptors, which
could be significant for the prognosis and target therapy.

To our knowledge, there has been just one more case of
hematogenous brain metastasis of carcinoma ex pleomorphic
adenoma reported [8]. The first case report shows a young
patient initially diagnosed with carcinoma ex pleomorphic
adenoma with nodal and extranodal extension, treated with
total parotidectomy, radical neck dissection and postoperative

radiation therapy, who after 19 months suffered multiple brain
and spinal cordmetastasis. In this case, a biopsy confirmed the
diagnosis, and the patient died 2 months later [8]. In our case,
the presence of a single brain frontal metastasis and the com-
plete resection with brain mapping surgery allowed our patient
to improve neurological symptoms and her quality of life.

Our case demonstrates the importance of an aggressive
treatment from the beginning even though pleomorphic ade-
noma is considered a benign lesion, since the possibility of
becoming malignant with poor outcome always exists.

Conclusion

We report the second case of hematogenous brain metastasis
of carcinoma ex pleomorphic adenoma, with an extremely
rare clinical presentation of a malignant parotid tumor, in
which aggressive management offered a chance of improving
the prognosis with better functional and neurological status.

Patient consent

The patient guardian has consented to the submission of the
case report for submission to the journal.
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