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Objective: The aim of this study was to review demographic data, location, clinical
symptoms, therapeutic methods, pathological features and relapse in sinonasal/nasopharyn-
geal pleomorphic adenoma (PA) and carcinoma ex pleomorphic adenoma (CXPA).
Methods: We conducted a retrospective analysis of 17 patients who were referred to our
hospital during a 5-year period from 2013 to 2018.

Results: In this series, there were 7 males and 10 females. The tumors originated from the
nasal septum in 4 cases, from the lateral wall of the nasal cavity in 2 cases, from the maxillary
sinus in 1 case, and from the nasopharynx in 7 cases. The origin sites of 3 cases were not clear.
The main symptoms were usually unilateral nasal congestion and epistaxis. All patients
underwent endoscopic resection surgery. The postoperative period was uneventful. Ten
patients were diagnosed with benign PA, and 7 patients were diagnosed with CXPA, including
5 cases of adenocarcinoma, 1 patient with mucoepidermoid carcinoma, and 1 patient with
adenoid cystic carcinoma. After a mean follow-up period of 2.2 years (6 months—5.3 years), the
recurrence rate of benign PA was 10% (1/10); the rate of malignant recurrence was 42.8% (3/7).
Conclusion: Sinonasal/nasopharyngeal PA and CXPA are rare neoplasms, and the most
common primary site of PA and CXPA is the nasopharynx. As any salivary carcinoma type
can arise in PA, these PA sites should be thoroughly sampled and closely examined to
exclude the possibility of malignant transformation. Furthermore, PA and CXPA should be
treated as soon as possible after definitive diagnosis, and endoscopic resection of tumor-
negative margins may be helpful in preventing recurrence.

Keywords: sinonasal, nasopharyngeal, pleomorphic adenoma, carcinoma ex- pleomorphic
adenoma, endoscopic

Introduction

Salivary gland neoplasms mostly occur in major salivary glands but less in minor
salivary glands (10-15%). Approximately 75% of the pleomorphic adenomas (PAs)
are located in the parotid gland and 15% in the submandibular gland; only 10% of
the PAs originate from the small salivary glands, though they can develop at any
site where these glands are located, including the hard and soft palates, upper lip,
floor of the mouth, lacrimal gland, larynx, and trachea.' PA is rare in the sinonasal
and nasopharyngeal areas, with the majority of cases occurring more frequently in
women in their third to sixth decades of life.*>
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A carcinoma ex-pleomorphic adenoma (CXPA) is
a malignant epithelial neoplasm arising from a primary or
recurrent benign PA. Tumors of this variety account for
approximately 3.6-4% of all salivary gland neoplasms,
which in turn account for 12% of all salivary gland
malignancies.” CXPA is extremely rare in the sinonasal and
nasopharyngeal regions, and only a few cases have been
reported in the literature (Table 1).>'* CXPA is divided into
noninvasive, minimally invasive, and invasive categories
according to the degree of invasion of carcinoma beyond
PA. This distinction is important for determining prognosis
and guiding appropriate treatment. Noninvasive and mini-
mally invasive CXPA rarely occur in a malignant fashion,
and invasive CXPA has a 5-year survival rate of approxi-
mately 30%."°

Patients and methods

We retrospectively collected data for all patients present-
ing with PA and CXPA involving the nasal cavity, para-
nasal sinuses (sphenoid, maxillary, ethmoid, and frontal
sinuses), and nasopharynx. The cases were retrieved from
the Department of Otorhinolaryngology of the Affiliated
Eye Ear Nose and Throat Hospital (AEENTH), Fudan
University, during a S-year period from 2013 to 2018.
The patients’ medical records were analyzed for demo-
graphic data, location, previous surgical history, clinical
symptoms, therapeutic method, pathological features, and
relapse. This study was approved by the Institutional
Review Board of AEENTH at Fudan University. All
patients provided informed consent with regard to clinical
information and photographs for research.

Results

A summary of the patients in this series is depicted in Table 2.
Of the 17 patients identified, 7 were male and 10 were
female. The age at the time of surgery ranged from 37
years to 77 years, with a mean age of 55.2 years. The tumors
originated from the nasal septum in 4 cases, from the lateral
wall of the nasal cavity in 2 cases, from the maxillary sinus in
1 case, and from nasopharynx in 7 cases. The origin sites of 3
cases were not clear. Imaging computed tomography (CT)
showed an aspect of osteolysis in 6 patients: 1 case of benign
IP and 5 cases of CXPA. In addition, enhanced CT for patient
1 revealed flaky, thickened soft tissue lesions on the right side
of the nasal septum (Figure 1). Enhanced CT for patient 9
showed a soft tissue mass in the left nasal cavity and max-
illary sinus with an unclear boundary; the nasal septum was
compressed and obviously deviated to the right (Figure 2).

Based on an MRI for patient 13, the soft tissue mass occupied
the top of the nasopharynx; TIWI showed a moderate signal
and T2W1 showed a slightly high signal (Figure 3A and B).

All patients with PA and CXPA underwent endoscopic
resection surgery; 4 cases of CXPA were treated with adjuvant
radiotherapy after surgical exeresis, and no cases were mana-
ged with chemotherapy. The tumors in 12 patients (70.6%)
were completely resected at our institution as the initial sur-
gery; residual tumors were found in 5 patients (29.4%). The
postoperative period was uneventful, and no serious complica-
tions were observed in any patients. The final diagnosis was
based on pathological findings. Ten patients were diagnosed
with PA, and 7 patients were diagnosed with CXPA, including
5 cases of adenocarcinoma (not otherwise specified, NOS), 1
case of mucoepidermoid carcinoma, and 1 case of adenoid
cystic carcinoma. Postoperatively, PA and CXPA patients were
observed by nasal endoscopy for tumor recurrence. The fol-
low-up time was every three months in the first year after the
operation, followed by every other year. No patient was lost to
follow-up. After the mean follow-up period of 2.2 years (6
months—5.3 years), 4 patients (4/17, 23.5%) had postoperative
recurrence; the recurrence rate of benign PA was 10% (1/10),
and the rate of malignant recurrence was 42.8% (3/7). Patient
11 and patient 15 underwent one more surgical resection,
patient 10 underwent two more surgical resections, and patient
12 did not undergo reoperation because of the high risk but did
receive further radiotherapy.

A microscopy histopathological examination of patient
1 revealed the lesion to be the benign PA (Figure 4).
Immunohistochemical staining indicated the following:
CKpan(+), CKS8 (+), P63(+), Vimentin(+), SMA(+),
Calponin(+), S100(+), Ki67(2%+), and CK(+).
A histopathological examination of patient 15 demon-
strated that lesion was CXPA (Figure 5), with immunohis-
tochemical staining revealing CKpan(+), CK8 (+), P63(+),
Vimentin(+), HHF35(+), SMA(+), and Ki67(15%+).

Discussion

Many theories have been proposed for the origin of PA of
the nasal cavity. PA may arise from residues in the vomer-
onasal organs, the epithelial lining ducts found in the septa
regenerated in early embryonic life.'® Another study con-
sidered that the abnormal origin of PA from the nasal
septum mucosa may be caused by dislocated embryonic
epithelial cells originating from the ectoderm and carried
into the septal region via the nasal pits.'” Evans et al.
proposed that sinonasal PA originates from the mature
salivary gland.'®
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Abbreviations: R, Right; L, Left; B, Bilateral; UNC, Unilateral nasal congestion; BNC, Bilateral Nasal congestion; DOS, Decreased olfactory sensation; ESR, Endoscopic surgical resection; NOR, Not otherwise specified; PA, Pleomorphic

adenomas; CXPA, Carcinoma ex-pleomorphic adenomas.

Figure | Enhanced CT showed flaky, thickened soft tissue lesions (black arrow) on
the right side of the nasal septum.

We conducted a comprehensive MEDLINE search for
all cases of sinonasal/nasopharyngeal PA and CXPA, and
45 articles were identified in our literature review.>*'7!%~
“8 The earliest report of the disease was a single case
report published in 1971.*° Including our 17 patients,
a total of 115 cases were included in this review. The
distribution of primary sites is depicted in Figure 6. The
most common primary site was the nasal septum (61/115,
53.0%), followed by the lateral wall of the nasal cavity
(16/115, 13.9%) and the nasopharynx (13.9%, Table 3).
Involvement of the paranasal sinuses was found to be
extremely rare, with only 10 documented cases of PA
and CXPA (10/115, 11.5%): 9 from the maxillary sinus
and 1 from the frontal sinus (Table 4). In our series, 7
cases stemmed from the nasopharynx, it was the largest
reported series of PA in the nasopharynx, and nasophar-
yngeal CXPA was found in 4 cases. The main symptoms
of sinonasal/nasopharyngeal PA and CXPA are usually
unilateral nasal congestion and epistaxis; other symptoms
may include nasal swelling, mucous purulent rhinorrhea,
external deformities, otalgia, hearing loss, and otitis
media.®!'"'%*7 Patients with sinonasal CXPA may also

Cancer Management and Research 2019:11
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Figure 2 Enhanced CT demonstrated a neoplasm on the left maxillary
sinus  (black arrow); the size was 4.5 cm*4.0 cm. The nasal septum was obviously
compressed, with a right deviation.

have the following symptoms as a result of invading
surrounding structures: visual change, headache, facial
pain, or facial paresthesia. In our study, 3 patients experi-
enced decreased olfactory sensation, and 2 patients with
nasopharyngeal PA had tinnitus and ear stuffiness. In addi-
tion, patient 15 developed facial numbness, right orbital
pain, and decreased vision due to CXPA.

Figure 4 Microscopic examination revealed that the respiratory lining epithelium
and subepithelium contained a mixed tumor. The neoplasm showed epithelial,
myoepithelial, and mesenchymal components containing mucoid, myxoid, and chon-
droid areas (hematoxylin and eosin, 40).

The diagnosis of PA and CXPA in the sinonasal/naso-
pharyngeal regions is challenging because symptoms are
not characteristic and radiologic findings are usually non-
specific. CT generally shows bony alterations and expan-
sive or destructive type changes, providing reliable clues
for differentiating between benign and malignant lesions.

Figure 3 MRI showed that the soft tissue mass occupied the top of the nasopharynx (black arrow). TIWI showed a moderate signal (A) and T2W | showed a slightly high signal (B).
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Figure 5 Microscopic examination showed frankly malignant areas composed of
hyperchromatic nuclei with prominent nucleoli, trabeculae of cells with pleo-
morphic, back-to-back glands, and numerous mitotic figures/apoptotic bodies
(hematoxylin and eosin, 200).
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Figure 6 Distribution of primary sites among patients with sinonasal/nasopharyn-
geal PA and CXPA.

PA usually presents with well-defined, homogeneous soft
tissue masses and expansile bony changes. An aspect of
osteolysis is an indirect sign of malignancy. MRI manifes-
tations are varied but often well defined. The signal inten-
sity of T1-weighted images is low to moderate and that of
T2-weighted images is high.** In this series, the proportion

of CXPA and benign IP with osteolysis presentation was
71.4% and 10%, respectively. This appears to indicate that
osteolysis may suggest the malignancy of IP.

There are epithelial and mesenchymal components in
the pathology of PA. Sinonasal and nasopharyngeal PA
differ from mixed neoplasms of major salivary glands in
that they have more cytoplasm and predominant epithe-
lial components; they are also devoid of capsules and
have few stromal components.**-*> Occasionally, PA is
composed almost entirely of epithelial cells, with few or
no stromata. Thus, microscopically, PA resembles malig-
nant tumors, such as malignant mixed tumors, which can
make the diagnosis of intranasal PA more challenging.
The presence of infiltrating carcinoma and disruptive
growth patterns in juxtaposition with PA is the diagnos-
tic criterion for CXPA. For example, in the surgical
specimens of approximately 75% of the cases, CXPA
clearly appears in PA. However, the proportion of malig-
nant components varies greatly, and in some cases, it is
difficult to locate the original benign PA.**> The diagno-
sis of CXPA depends on careful sampling of the resected
tumor to identify any coexisting benign adenomatous
components.

The histological diagnosis of PA can be confirmed by
immunohistochemical staining for positive expression of
such factors as cytokeratins, Vimentin, S100 protein,
smooth muscle actin (SMA), and glial fibrillary acidic
protein (GFAP).*? This finding describes the “mixed” nat-
ure of neoplasms, namely, mesenchymal and epithelial
lines. In addition, overexpression of the p53 protein,
HER-2, and proliferation marker Ki-67 (MIB-1) may
serve as a target for identifying malignant areas in PA.*’
In recent years, molecular genetic analysis has also been
applied to identify CXPA; human epidermal growth factor
receptor 2 (HER-2) and TP53 genes and proteins are
involved in the early stages of malignant transformation
of PA.

Any salivary carcinoma type can arise from a PA, and
poorly differentiated or undifferentiated adenocarcinoma
(not otherwise specified, NOS) is reportedly the most
common.”® Other varieties are classically reported, includ-
ing cystic adenoid carcinoma, mucoepidermoid carcinoma,
epidermoid carcinoma, myoepithelial carcinoma, and
metastatic tumor. Our analysis included 7 cases of sinona-
sal and nasopharyngeal CXPA reported in our study and
> and the subtypes
were as follows: adenoid cystic carcinoma (n=12), adeno-
(n=10), (n=1),

20 cases described in the literature,

carcinoma myoepithelial carcinoma

Cancer Management and Research 2019:1 |
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Table 3 Summary of all reported cases of PA and CXPA arising in the paranasal sinuses

Reference/ | Case# | Age, | Laterality/ | Size, | Presenting Treatment Pathology Follow-up
year y! location cm symptom(s) procedure period
sex
Martis*/1971 | | 76/F R/maxillary NR R cheek swelling | Surgery PA 2 years, free of
sinus disease
Lee®®/1992 2 21/M | Umaxillary NR None Surgery PA 3 years, free of
sinus disease
Berenholz®’/ | 3 78/m | R/maxillary NR R cheek swelling | Surgery PA 31 months, free
1998 sinus of disease
Facon’/2002 | 4 63/F Maxillary NR None Surgery PA 2 years, free of
sinus disease
Sreedharan'®/ | 5 52/F R/maxillary NR R cheek swelling, | Surgery Adenocarcinoma | Unspecified
2012 sinus R vision loss
Gupta'*2013 | 6 39/F R/maxillary 6 Cheek swelling Surgery Myoepithelial Unspecified
sinus carcinoma
Kuan®/2015 7 55/M | L/maxillary NR Nasal Surgery+ Radiotherapy | Adenocarcinoma | Died of
sinus obstruction +Chemotherapy disease, | year
later
Chew?®2015 | 8 64/M | Bffrontal 4 Glabella swelling | Surgery PA 18 months, free
sinus of disease
Ray*°/2015 9 33/M | L/maxillary 4.7 Upper jaw Surgery PA 8 months, free
sinus swelling of disease
Present study | 10 49/F L/Maxillary 45 Nasal congestion | Surgery PA 3y
sinus

Abbreviations: R, Right; L, Left; B, Bilateral; NR, Not report; PA, Paranasal sinuses; CXPA, Carcinoma ex pleomorphic adenoma.

squamous cell carcinoma (n=1), mucoepidermoid carci-
noma (n=1), mucoepidermoid and squamous cell carci-
noma (n=1), and histologic subtype not reported (n=1).
The adenoid cystic carcinoma subtype of CXPA is more
common than the adenocarcinoma subtype in the naso-
pharynx and nasal regions.

The two classic clinical manifestations of CXPA are
recent rapid growth in a long-term neoplasm and malig-
nant transformation following repeated resection of PA.
Thus, PA and CXPA should be treated as soon as possible
after definitive diagnosis. For sinonasal/nasopharyngeal
PA and CXPA, there are several surgical approaches to
achieve extensive local removal described in the literature,
including endoscopic surgery, external rhinoplasty, lateral
rhinotomy, and facial degloving. As external approaches
for removing sinonasal PA and CXPA may lead to signifi-
cant postoperative complications, we prefer to use endo-
scopic surgery to resect neoplasms. The use of endoscopy
provides a broad surgical field and excellent visibility,

thereby avoiding surgical morbidity. Endoscopy also pre-
vents blindness and destruction of adjacent structures.*”
Recurrence is not frequent in benign PA in the sino-
nasal/nasopharyngeal regions. Compagno and Wong
reported that intranasal mixed tumors have a relatively
low rate of recurrence (10%) compared with recurrence
rates as high as 25% for intraoral mixed tumors and 50%
for parotid gland mixed tumors.>* Vento et al. reported 10
cases of benign PA of the nasal cavity, and all tumors
were surgically resected with no recurrence during var-
ious follow-up periods; regretfully, the follow-up time for
6 cases was less than 1 year.'® Rha et al. performed
endoscopic surgery for sinonasal PA in 7 patients, one
of whom (1/7, 14.3%) experienced recurrence within the
mean follow-up period of 34.4 months.* The recurrence
rate of CXPA is much higher than that of benign PA.
Toluie et al studied a series of 9 patients with adenoid
cystic carcinoma ex-PA in the sinonasal tract and
reviewed 6 patients with CXPA from the literature; 55%

submit your manuscript

5552

Dove

Cancer Management and Research 2019:1 |


http://www.dovepress.com
http://www.dovepress.com

Dove Li et al
Table 4 Summary of all reported cases of PA and CXPA arising in the nasopharynx
Reference/ | Case | Age, Laterality | Size, Presenting Treatment Pathology | Follow-up
year y/sex cm symptom(s) procedure period
Roh*%/2005 I 61/F L 3.0 Nasal obstruc- Surgery PA 2 years, free of
tion, Epistaxis disease
Kariya'2/2006 2 59/F B NR Nasal obstruction | Surgery+ RT Adenocarcin- | 2 years, free of
+CT oma disease
Lee*3/2006 3 78/M L NR L aural fullness Surgery PA 20 months, free
L otalgia, of disease
L tinnitus.
Thakur*/ 4 35/M L NR L aural fullness, Surgery PA | year, free of
2010 L HL, hyponasal disease
Martinez**/ 5 52/F L 3.0 L aural fullness Surgery PA 52 months, free
2012 L otalgia, Nasal of disease
obstruction
Berrettini*/ 6 67/F L 4.0 L aural fullness, Surgery PA 6 months, free
2013 L HL of disease
Maruyama®’/ | 7 80/F L 2.1 L HL Surgery PA 2 year, free of
2014 disease
Yazic'®®/2015 | 8 62/M R 2.0 R aural fullness, Surgery PA | year, free of
R HL disease
Present study | 9-16 Meaning IL,2R,4B Meaning / Surgery: 4. PA:3. /
Age:56.1/ size: 3.1 Surgery+ RT: 4 CXPA:4
3F4M

Abbreviations: R, Right; L, Left; B, Bilateral; HL, Hearing lost; PA, Pleomorphic adenoma; NR, Not report; RT, Radiotherapy; CT, Chemotherapy; CXPA, Carcinoma ex

pleomorphic adenoma.

of the patients experienced recurrence, and they all died
of the disease after an average overall survival time of
8.4 years."

We performed endoscopic resection of sinonasal/naso-
pharyngeal PA and CXPA without serious postoperative
complications. Within the mean follow-up period of 2.2
years, the recurrence rate of benign PA was 10% (1/10),
and the malignant recurrence rate was 42.8% (3/7). The
postoperative recurrence rate was similar to that reported
in the literature. It was possible that the tumor-negative
margin could not be completely reached during surgery,
which may be a reason for recurrence in 4 patients. Patient
10, with a tumor originating from the nasal septum, was
treated with three endoscopic resections and had no recur-
rence in the follow-up period of 3 years and 5 months.
Patient 11 had a tumor involving the left maxillary sinus,
ethmoid sinus, and orbit; most of the lesions were removed,
and the lamina papyracea was invaded by the tumor. The
lesion could not be completely resected, and recurrence
occurred 18 months after the operation. In patient 12, the

CXPA exhibited nasopharynx and skull base occupancy and
recurred at 4 years after resection; the disease eventually
extended to the pterygopalatine fossa, infraorbital fissure,
posterior nostril, and sphenoid sinus. This patient did not
undergo reoperation because of the high risk but received
further radiotherapy. The neoplasms of patient 15 invaded
the right paranasal sinus and anterior skull base, and there
was obvious adhesion between the tumor and dura mater
during the procedure. Part of the dura mater was resected,
and the septum and nasal base mucosa were used as
a mucosal flap to repair it; the symptoms were relieved,
but there was recurrence 13 months later. Therefore, our
clinical experience suggests that relapse is more likely in
those with tumors invading the orbit or skull base.

Conclusion

Sinonasal/nasopharyngeal PA and CXPA are rare neo-
plasms, and the most common primary site of PA and
CXPA is the nasopharynx. Because any salivary carci-
noma type can arise in PA, these PA sites should be
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thoroughly sampled and closely examined to exclude the

possibility of malignant transformation. Thus, PA and

CXPA should be treated as soon as possible after definitive

diagnosis, and endoscopic resection of tumor-negative

margins may be helpful in preventing recurrence.
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