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Introduction

Carcinoma ex pleomorphic adenoma (CXPA) is a carcinoma
that arises from a primary or recurrent benign pleomorphic
adenoma [1]. The prevalence of CXPA is low, ranging from 2.4
to 6.3 in 100,000 malignant tumors [2]. The most common his-
tological types are salivary duct carcinoma and myoepithelial
carcinoma [3]. Epithelial myoepithelial carcinoma (EMCa) ac-
counts for only 1% of all salivary gland tumors [4-6]. Here, we
report a rare case of EMCa ex pleomorphic adenoma of the
parotid gland with a radiologic-pathologic correlation.

Case presentation

A 61-year-old male presented to the otolaryngology clinic with
an enlarged right-sided parotid mass. Twenty years ago, the
patient noticed the mass and observed an increase in the size
of his right parotid gland over the past 2 years with tenderness
and pain. Fine-needle aspiration biopsy revealed malignancy,
and the patient was referred to our hospital for surgery. The
patient had no history of malignancies.

Physical examination revealed a solitary, well-defined,
nodular mass in the right parotid gland measuring approx-
imately 4 cm with poor mobility. The patient complained
of pain while opening his mouth. However, no facial nerve
deficits or cervical lymphadenopathy were observed. Tumor
marker levels were within the normal range.

Magnetic resonance imaging (MRI) revealed a heteroge-
neous multinodular solid tumor measuring approximately 5
cm superficial to the deep right parotid gland, with partially
irregular margins. The tumor covered the anatomical region
of the main trunk of the facial nerve, although no perineu-
ral spread was observed. The tumor showed no extracapsu-
lar extension from the parotid gland. The T2-weighed image
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revealed a predominantly solid, ill-defined lesion with hetero-
geneous hyperintensity compared with the spinal cord (Figs. 1
and 2). There was a nodule measuring approximately 2 cm
inside the tumor with a thick, low-intensity rim on the T2-
weighed image (Figs. 1 and 2). The T1-weighed image revealed
a homogeneous iso intensity lesion compared with the spinal
cord (Fig. 3). Contrast-enhanced fat-suppressed T1-weighed
image revealed an irregular, marginally dominant, heteroge-
neous, and moderately enhancing lesion (Figs. 4 and 5). Large
and small focal, poorly enhanced areas were observed in the
inner components of the tumor (Figs. 4 and 5). Diffusion-
weighted imaging revealed a mildly hyperintense lesion
(Fig. 6). The apparent diffusion coefficient (ADC) map showed
a heterogeneous and relatively low ADC value. The mean ADC
value was 1.106 x 10~3 mm?/s. Additionally, a crescent lesion
in the ventral and superior region with the highest ADC value
of 1.522 x 10~ mm, correlated with the ventral region of the
largest poor enhancement area (Fig. 7). The smaller poor en-
hancement area, located in the ventral and deeper region, had
an ADC value of 1.065 x 10~3 mm. The dorsal region of the tu-
mor showed the lowest ADC value of 0.986 x 103 mm (Fig. 7).
No cervical lymph node adenopathy was observed.

Computed tomography (CT) revealed marginal calcification
around the nodule within the tumor (Fig. 8).

Considering these findings, we concluded that the patient
had a malignant tumor of the right parotid gland and a carci-
noma ex pleomorphic adenoma was suspected (radiologically
T3NOMO stage III).

Right radical parotidectomy with facial nerve sacrifice,
right selective neck dissection (levels I-V), deep inferior epi-
gastric perforator flap placement, left sural nerve reconstruc-
tion, and tracheostomy were performed.

Gross pathological imaging revealed that the right parotid
gland measured 80 x 75 x 40 mm (Gross Pathology 1). The
cut surface revealed a well-defined white tumor measur-
ing 35 x 32 x 39 mm (Gross Pathology 2). The tumor infil-
trated both the internal and external areas of the adjacent

Figs. 1 and 2 - The T2-weighed axial (1) /coronal (2) images revealed a predominantly solid, ill-defined lesion with
heterogeneous hyperintensity compared with the spinal cord. There was a nodule (arrow) measuring approximately 2 cm
inside the tumor with a thick, low-intensity rim on the T2-weighed image.
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Fig. 3 - The T1-weighed axial image revealed a
homogeneous iso intensity lesion (asterisk) compared with
the spinal cord.

parenchyma and no fibrotic capsule was detected. Marginal
invasion was positive and tumor infiltration of the digastric
muscle tendon was observed. A well-defined yellow nodule
was observed at the center of the tumor (Gross Pathology 2).
Histopathology at lower magnification revealed a bundle of
fiber tissue that formed a nodule (Histopathology 1). The ven-
tral component of the nodule was an aggregated lesion of fiber
tissue with edema and mucus retention. Invasion of atypi-
cal cells inside and outside the nodule was observed, and no
apparent differences in cell and tissue structures were iden-
tified. No residual pleomorphic adenoma (PA) cells were ob-

Fig. 6 - Diffusion-weighted imaging revealed a mildly
hyperintense lesion (asterisk).

served inside the nodule. Necrotic areas were identified in the
tumor. Partial perineural spread was observed; however, lym-
phovascular invasion was not detected. Histological findings
at higher magnification revealed small nests and cord-like
structures, and glandular cavities (epithelium) were occasion-
ally observed (Histopathology 2). The tumor cells were mainly
myoepithelial cells with a clear matrix and irregular swollen
nuclei; however, the ductal structure was also partially rec-
ognized. In the stroma, prominent collagen fibers were ac-
companied by hyalinization. Immunohistochemistry revealed
that the myoepithelium was positive for p63 and S100, and
negative for ¥SMA and calponin. Ductal epithelium was pos-
itive for c-kit, EMA, and HER2. g-catenin was positive in the
plasma membrane, and no AR expression was observed. Fur-

Figs. 4 and 5 - Contrast-enhanced fat-suppressed T1-weighed axial (4) /coronal (5) images revealed an irregular, marginally
dominant, heterogeneous, and moderately enhancing lesion. Large (asterisk) and small (arrow and arrowhead) focal, poorly
enhanced areas were observed in the inner components of the tumor.
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Fig. 7 - The apparent diffusion coefficient (ADC) map
showed a heterogeneous and relatively low ADC value. The
mean ADC value was 1.106 x 10-3 mm?/s. Additionally, a
crescent lesion in the ventral and superior region (arrow)
with the highest ADC value of 1.522 x 10~3 mm, correlated
with the ventral region of the largest poor enhancement
area. The dorsal region (circle) of the tumor showed the
lowest ADC value of 0.986 x 10~ mm.

Fig. 8 - CT revealed marginal calcification around the
nodule within the tumor (arrow).

thermore, the MIB-1 labeling index was approximately 20%
(hotspot). Aggressive invasion of the surrounding tissues, tu-
mor necrosis, perineural invasion, and high proliferative ac-
tivity indicated a high-grade malignant tumor, suggesting that
the most probable diagnosis was epithelial-myoepithelial car-
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Gross Pathology 1

Gross Pathology 1 - Gross pathological imaging: Gross
Pathology 1 and 2. Gross pathological imaging revealed that
the right parotid gland measured 80 x 75 x 40 mm.

cinoma (EMCa) ex pleomorphic adenoma with no detected
lymph node metastasis (pathological T3NO).

Histopathological examination revealed tumor infiltration
around the styloid process and postoperative radiotherapy
was scheduled. The patient received a total dose of 66 Gy/33 Fr.
Approximately 1 year 5 months after surgery, no locoregional
or metastatic recurrence was observed.

Discussion

Carcinoma ex pleomorphic adenoma (CXPA) is a carcinoma
that arises from a primary or recurrent benign pleomorphic
adenoma [1]. The prevalence of CXPA is low, ranging from 2.4
to 6.3 in 100,000 malignant tumors [2]. The most common his-
tological types are salivary duct carcinoma and myoepithe-
lial carcinoma [3]. EMCa accounts for only 1% of all salivary
gland tumors, with an average age of onset of 60-70 years and
slight female predominance [4-6]. Seethala et al. [7] encoun-
tered only 1 case of EMCa ex pleomorphic adenoma among
61 EMCa cases. Sedassari et al. [8] reported 3 new cases of
EMCa ex-pleomorphic adenoma and found 9 further cases in
their literature review. Therefore, EMCa rarely arises from pre-
existing PA [9,10]. Over 75% of EMCa develop in the parotid
gland [11,12].

In typical CXPA cases, an MRI shows an ill-defined tumor
accompanied by an intratumoral nodule with a thick, low-
intensity rim on T2-weighed image [13]. This nodule within
the tumor reflects preexisting PA, which pathologically reveals
extensive hyalinization/fibrosis with myxoid stroma [14]. In
our case, images revealed an ill-defined, heterogeneous hyper-
intense lesion compared with the spinal cord and a nodule
with a thick low-intensity rim within the tumor on the T2-
weighed image. These are typical CXPA imaging findings.

PA, salivary duct carcinoma, and high-grade mucoepider-
moid carcinoma were included in the differential diagnosis
based on the imaging findings. Lobulated, well-defined tu-
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Gross Pathology 2 - The cut surface revealed a well-defined white tumor measuring 35 x 32 x 39 mm. A well-defined
yellow nodule was observed at the center of the tumor (arrowhead).
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Histopathology 1

Histopathology 1 - Histopathology: Histopathology 1and2.
Histopathology at lower magnification revealed a bundle of
fiber tissue that formed a nodule (red arrowhead). The
ventral component of the nodule was an aggregated lesion
of fiber tissue with edema and mucus retention (blue
asterisk). Invasion of atypical cells inside and outside the
nodule was observed, and no apparent differences in cell
and tissue structures were identified (yellow arrow).

mors with high signal intensity on T2-weighed images, var-
ious enhancements after contrast administration, and rel-
atively higher ADC values are well-known specific imaging
findings of PA [15,16]. Salivary duct carcinoma and high-grade

Histopathology 2 - Histological findings at higher
magnification revealed small nests and cord-like
structures, and glandular cavities (epithelium) were
occasionally observed.

mucoepidermoid carcinoma are more likely to show low sig-
nal intensity on T2-weighed images to distinguish the present
case from the affected cases [14].

Suto et al. [5] reviewed the MRI findings of EMCa of the
parotid gland. In their study, imaging features were corre-
lated with histopathological findings such as margin, capsule,
multinodular structure, septa, predominance, and signal in-
tensity patterns. They concluded that the parotid gland EMCa
was predominantly a solid lesion with well-demarcated mar-
gins and capsules. Particularly, a multinodular structure with
internal septa is a characteristic of EMCa. They also reported
that local recurrence is common in EMCa, but an accurate
preoperative diagnosis would lead to the selection of optimal
treatment strategies to avoid overtreatment.

The present patient had a predominantly solid, ill-defined,
multinodular lesion, which revealed heterogeneous hyperin-
tensity on T2-weighed image and a heterogeneous moderately
enhancing lesion after contrast administration without cap-
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sule/internal septa. Most imaging features coincided with typ-
ical characteristics of EMCa, except for the absence of the cap-
sule/internal septa. Additionally, our patient had a higher ADC
than that reported in a previous study.

Considering the radiologic-pathologic correlation in this
patient, we can refer to the following 3 findings:

First, our case revealed a typical imaging finding observed
in CXPA; there was a nodule with a thick low-intensity
rim on the T2-weighed image in the tumor. The nod-
ule was surrounded by EMCa cells. The fact that no PA
cells were present in the nodule is not necessarily suffi-
cient to rule out CXPA as a differential diagnosis. Addi-
tionally, the characteristics of the cells inside and out-
side the nodule were similar, which was insufficient to
rule out CXPA. We believe that pre-existing PA cells in
the nodule are replaced by EMCa cells during malignant
transformation.

Second, the thick, low-intensity rim of the intratumoral
nodule on a T2-weighed image correlated with the bun-
dle of fiber tissue, which is valid for the pseudocapsule
of the pre-existing PA.

Third, the crescent lesion with the highest ADC value,
which correlated with the ventral region of the largest
poor enhancement area, pathologically corresponded to
a congregated lesion of fiber tissue with edema and mu-
cus retention.

Conclusion

In conclusion, although no PA cells were present in the nod-
ule, the present patient showed typical CXPA imaging findings,
and we considered that PA cells in the nodule were replaced
by EMCa cells during malignant transformation. It is difficult
to assume that the carcinomatous component type correlates
with the imaging findings, especially in salivary gland tumors.
The patient had some characteristic features on EMCa images
and a relatively higher ADC value. Although the prevalence
of EMCa is low, its ADC value is higher than that of salivary
duct carcinoma. When encountering these imaging findings,
the possibility of EMCa-ex PA should be considered.

Ethical considerations

Ethical approval was not necessary for the preparation of this
article.

Patient consent

Written informed consent was obtained from the patient for
publication of this case report and any accompanying images.
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