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Summary The designation “mucoepidermoid tumor” is a historic one used in reference to a form of mucoe-
pidermoid carcinoma (MEC) that was believed to be benign. This bygone notion was based on the observa-
tion that the vast majority of MECs arising from the intraoral minor salivary glands behave in a benign
fashion, particularly when they do not exhibit high grade features. There has been a recent move to partition
the oral vault into the oral cavity proper and the oropharynx based on awareness that these compartments are
distinct, and that similar tumor types arising from these compartments may behave in dramatically different
ways (e.g, oral cavity squamous cell carcinoma vs oropharyngeal squamous cell carcinoma). The pathology
databases from 3 large academic medical centers were searched for cases of MECs arising in the orophar-
ynx. Relevant clinical and pathological information was collected from the medical records. Twenty-five
cases were identified. They were from 18 females (72%) and 7 males (28%), ranging in age from 31 to
88 years (median, 61). Twenty-two (88%) were classified as low (n = 12) or intermediate (n = 10) grade,
and 3 (12%) as high grade. Most arose from the base of tongue (n = 24), but one arose from the lateral pha-
ryngeal wall. The median tumor size was 2.0 cm. Nineteen patients underwent neck node dissections. Of
these, 13 (68%) had histologically documented lymph node metastases. MECs that lacked high grade fea-
tures were almost as likely to metastasize as those with high grade features (50% vs 66%, Fisher exact = 1).
Of 3 metastases tested, 2 harbored the MAML?2 gene fusion. MECs arising from the base of tongue are as-
sociated with an alarmingly high rate of nodal metastases. This behavior cannot be predicted by histologic
grading or MAML?2 status. The propensity to metastasize may to some degree reflect the unique microenvi-
ronment of the oropharynx.
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Mucoepidermoid carcinoma (MEC) is a tumor of salivary
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common, and the evolving terminology over the years has
reflected uncertainties regarding their origin and behavior.
The term “adenosquamous carcinoma”, for example, repre-
sented an early view that MECs of the upper respiratory
tract arose from the mucosa and represented a histologic
variant of squamous cell carcinoma [1]. Conversely, the term
mucoepidermoid “tumor” was based on the notion that MECs
of the oral cavity consistently behave in a benign fashion and
therefore should not be embellished with a carcinoma designa-
tion [2,3]. This latter view was later to be rejected by observa-
tions of aggressive behavior in those oral MECs showing high
grade histologic features [4]. Subsequent studies have focused
on those histological features that might be useful to patholo-
gists in distinguishing aggressive from non-aggressive forms
of intra-oral MECs [5]. More recently, focus has shifted to-
wards genetic alterations as a means to predict tumor behavior.
Some have suggested, for example, that fusions involving the
MAML?2 gene correlate with low histologic grade, less ad-
vanced clinical stage, and improved clinical outcome [6,7].

There has been a recent move to partition the oral-
oropharyngeal chamber into the oral cavity proper (anterior
two-thirds of tongue, buccal and labial mucosa, gingiva, hard
palate, retromolar pad, floor of the mouth) and the oropharynx
(posterior one-third of tongue, soft palate, palatine tonsils, lat-
eral and posterior pharyngeal walls) based on the awareness
that these compartments are anatomically and histologically
distinct, and that similar tumor types arising from these com-
partments may behave in dramatically different ways. Most
notably, squamous cell carcinomas of the oropharynx, in sharp
contrast to their counterparts in the oral cavity, are much more
likely to be caused by human papillomavirus (HPV), metasta-
size to regional lymph nodes, and favorably respond to therapy
[8]. Although the distinct behavior of HPV-related oropharyn-
geal squamous cell carcinoma (HPV-OPSCC), such as the
proclivity of even small cancers to metastasize to regional
lymph nodes, is generally attributed to intrinsic biologic prop-
erties of HPV, itis possible that it could be related in part to the
unique microenvironment from which these tumors arise [9].
Other tumor types including low grade salivary gland carcino-
mas tend to display increased metastatic potential when they
take origin from the oropharynx [10,11]. The purpose of this
study was to determine whether MECs of the oropharynx be-
have in a predictably benign fashion, or if location in the oro-
pharynx infers enhanced metastatic potential.

2. Patients and methods

Approval for this study was obtained from the institutional
review board. The surgical pathology databases from 3 large
academic hospitals (Mount Sinai Hospital, New York, NY;
Johns Hopkins Hospital, Baltimore, MD; and UT Southwest-
ern Medical Center, Dallas, TX) were searched for cases of
MECs arising in the oropharynx between 2002 and 2018.
The surgical pathology reports were reviewed to determine tu-
mor grade, patient demographics, and tumor staging. When

available, slides were reviewed to confirm tumor classifica-
tion, grade and regional lymph node status. The tumors were
graded according to the AFIP scheme for grading MECs
[5,12]. A small subset of the cases had previously undergone
fluorescence in situ hybridization (FISH) using a commer-
cially available MAML?2 dual color break apart probe (Z-
2014-200, Zytovision, Germany) as previously described
[13]. One of these cases has been previously published [14].

3. Results

Twenty-five MECs from the oropharynx (OP) were identi-
fied. The clinical features are summarized in the Table.
Twenty-four (96%) arose from the base of tongue and one
(4%) arose from lateral pharyngeal wall. Eighteen (72%) of
the patients were women and 7 (28%) were men, ranging in
age from 31 to 88 years (median, 61). The tumors ranged in
size ranged from 0.3 cm to 4.1 cm (median, 2.0). Two of the
patients presented with cervical lymph nodes metastasis, and
their primary oropharyngeal MECs were discovered during
the subsequent staging evaluation.

Twenty-two cases were available for slide review.
Twenty-two (88%) of the MECs were low (n = 12) or inter-
mediate (n = 10) grade, and 3 (12%) were high grade. Lymph
node dissection was not performed in 6 patients. Of the 19 pa-
tients who underwent regional lymph node dissections, 13
(68%) had histologically confirmed lymph node metastasis
(Figure). The metastases involved unilateral lymph nodes in
eight cases and bilateral lymph nodes in 5 cases. The oropha-
ryngeal primaries for the cases that metastasized were low
grade in 4 cases (4 of 12, 33%), intermediate grade in 7 cases
(7 of 10, 70%), and high grade in 2 cases (2 of 3, 66%). MECs
that lacked high grade features were almost as likely to metas-
tasize as those with high grade features (50% vs 66%, Fisher
exact = 1).

Ten of the MECs had undergone testing for the MAML2
gene fusion. 3 of the samples failed for technical reasons. Of
the remaining 7 cases, 6 (86%) were MAML?2 gene fusion pos-
itive and 1 (14%) was negative. Of the 3 metastases tested, 2
harbored the MAML?2 gene fusion (Figure). Of these MAML?2
gene fusion positive cases, the primary oropharyngeal tumor
was low grade in both cases.

4. Discussion

MEC of the oral vault has long been regarded as an indolent
tumor with aggressive clinical behavior restricted to those rare
tumors showing high grade histologic features. This study
highlights a predilection for lymph node metastasis as a prop-
erty of anatomic site rather than histologic grade. MECs of the
base of the tongue were found to metastasize to regional lymph
node often and sometimes early: 68% of the patients who had
undergone lymph node dissections had metastatic spread, and
2 presented with nodal spread before the primary tumors were
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Table Summary of clinical and pathologic features of oropharyngeal mucoepidermoid carcinomas

Case Age (y) Sex Site AFIP grade Size (cm) Lymph node dissection performed Metastasis MAML2
translocation

1 51 F BOT Low 0.6 Yes Yes NA

2 71 M BOT Low 2.6 Yes No NA

3 58 M BOT Low 2.2 No NA NA

4 61 F BOT Intermediate 2.1 Yes Yes NA

5 65 F BOT Low 2.8 Yes No NA

6 49 F BOT Low 1.0 Yes No NA

7 80 IF BOT High Unknown Yes Yes NA

8 36 F BOT Intermediate Unknown Yes Yes NA

9 31 M BOT Intermediate Unknown Yes No NA

10 75 F BOT Intermediate 1.3 Yes Yes NA

11 64 F BOT Intermediate 2.6 No NA NA

12 88 M BOT Low 2.8 Yes Yes NA

13 56 F BOT Intermediate 2.3 Yes Yes NA

14 42 F BOT Intermediate 1.0 Yes Yes NA

15 63 M BOT Intermediate 4.1 Yes Yes NA

16 44 F BOT High 2.7 No NA NA

17 62 F BOT Low 1.5 No NA NA

18 71 I BOT High 1.3 Yes Yes NA

19 64 M BOT Intermediate 3.0 Yes No Positive

20 41 F BOT Low 3.0 No NA Positive

21 61 F BOT Low 0.4 No NA Positive

22 77 F LPW Low 1.1 Yes Yes Positive

23 70 IE BOT Intermediate 14 Yes Yes Negative

24 39 M BOT Low 2.0 Yes No Positive

25 47 F BOT Low 0.3 Yes Yes Positive

Abbreviations: BOT, base of tongue; LPW, lateral pharyngeal wall; NA, not applicable; ND, not done.

Figure  Mucoepidermoid carcinoma arising in base of tongue. The tumor is comprised of mixed mucinous, clear and intermediate cells without
evidence of high grade features (A). The lymph node metastasis exhibits cystic change (B) with the same bland cellular components (C). MAML2
dual color break apart FISH demonstrates one intact gene (ie, green and red together) and one rearranged MAML2 gene where the green probe
(green arrow) and red probe (red arrow) are split (D).
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even discovered. Unexpectedly, this propensity did not corre-
late with histologic grade. Those oropharyngeal MECs with-
out high grade features were almost as likely to metastasize
to regional lymph nodes as those with high grade features.
The vulnerability of this particular anatomic site may have
been overlooked in earlier studies prior to recent directives to
partition the oral vault into the oral cavity proper and orophar-
ynx [15]. In their review of MECs of the oral cavity, Olsen et al
[16] identified the “tongue” as a disproportionate site of origin
for lymph node metastasis, particularly for those tumors lack-
ing high grade features. But most if not all of these metastasiz-
ing MECs arose from base of tongue (ie, oropharynx) rather
than oral tongue (ie, oral cavity proper) based on a tumor map-
ping diagram provided in that publication [16].

In addition to and even independent of tumor grade, molec-
ular classification of MECs based on MAML?2 gene fusion sta-
tus has been advocated as a way to predict clinical behavior
[17]. Some have found that MECs harboring MAML2 fusions
are associated with improved clinical outcomes including
much lower rates of nodal metastasis [6,18]. We found that
the MAML?2 fusion is not always protective of lymph node me-
tastasis. In the 3 metastatic MECs tested, 2 were gene fusion
positive. This finding supports the counter view that MAML2
translocation status should not supersede other conventional
parameters which might also now include tumor location
[19-21].

The proclivity of oropharyngeal MECs to metastasize to re-
gional lymph nodes may not necessarily reflect intrinsic bio-
logic tumor properties. Instead, it may reflect the unique
histologic, ultrastructual and immunologic terrain of the oro-
pharynx. Take HPV-related tumorigenesis as one notable ex-
ample: The immunosuppressive environment of Waldeyer's
ring likely contributes to HPV infection and HPV-related tu-
morigenesis [22]; the discontinuity of the basement membrane
lining the tonsillar crypts may expedite early penetration of tu-
mor cells beyond the epithelium and into the stroma [23]; and
the rich lymphatic network of the oropharynx may facilitate
early spread to regional lymph nodes [24,25]. This capacity
for oropharyngeal tumors to spread to regional lymph nodes
may not be restricted to HPV-related squamous cell carci-
noma. Cribriform adenocarcinoma is a minor salivary gland
carcinoma that often occurs in the base of the tongue [10],
while its twin - polymorphous adenocarcinoma - usually arises
from the palate. Although these 2 tumors are similar in almost
all respects and are currently classified as the same tumor type
[26], cribriform adenocarcinoma is set apart by its striking pro-
pensity to metastasize to regional lymph nodes [11] — a differ-
ence that could be accounted for solely on the basis of tumor
location. Our finding should draw attention to the oropharynx,
and in particular the base of tongue, as a unique environment
that is particularly conducive to nodal metastasis.

MEQC:s of the oropharynx are not common. Although we
were able to pool 26 cases from the experience of 3 large can-
cer referral centers over an extended period of time, this ap-
proach did not enable adequate patient follow-up and
evaluation of survival as a function of nodal stage. In their

recent analysis of the National Cancer Database, Ellis et al
[4] found that nodal disease was strongly associated with de-
creased survival for patients with MEC of the oropharynx. They
further noted that the risk of nodal metastasis correlated with a
high histologic grade, but combined oral and oropharyngeal
sites such that the significance of lymph node metastasis re-
mains unknown for patients with low grade MECs of the oro-
pharynx. Prophylactic neck dissection has been recommended
for MEC:s of the oral cavity and oropharynx showing high grade
histologic features [4]. Our observations suggest expanding
this recommendation to include all MECs arising from the
base of tongue irrespective of high grade histologic grade, a
point punctuated by reports of tumor related deaths associated
with base of tongue MECs lacking high grade features [16].
In summary, MECs of the base of the tongue have a propen-
sity to metastasize to cervical lymph nodes even in the presence
of histologic and molecular genetic features that would predict
indolent behavior. The unique microenvironment of the oro-
pharynx may serve to bridge this paradox between pathologic
characteristics and clinical behavior. Further insight into this
unique microenvironment may contribute to a better under-
standing not just of MECs but other tumor types as well.

References

[1] Hyams VIBIJ, Michaels L. Tumors of the upper respiratory tract and ear.
In: Hartmann W, Sobin LH, editors. Atlas of tumor pathology. Washing-
ton D.C.: Armed forces Institute of Pathology; 1986. p. 104-7.

Melrose RJ, Abrams AM, Howell FV. Mucoepidermoid tumors of the

intraoral minor salivary glands: a clinicopathologic study of 54 cases. J

Oral Pathol 1973;2:314-25.

Chaudhry AP, Vickers RA, Gorlin RJ. Intraoral minor salivary gland tu-

mors. An analysis of 1,414 cases. Oral Surg Oral Med Oral Pathol 1961;

14:1194-226.

Ellis MA, Graboyes EM, Day TA, Neskey DM. Prognostic factors and

occult nodal disease in mucoepidermoid carcinoma of the oral cavity

and oropharynx: an analysis of the National Cancer Database. Oral Oncol
2017;72:174-8.

Auclair PL, Goode RK, Ellis GL. Mucoepidermoid carcinoma of

intraoral salivary glands. Evaluation and application of grading criteria

in 143 cases. Cancer 1992;69:2021-30.

Okabe M, Miyabe S, Nagatsuka H, et al. MECT1-MAML2 fusion tran-

script defines a favorable subset of mucoepidermoid carcinoma. Clin

Cancer Res 2006;12:3902-7.

Noda H, Okumura Y, Nakayama T, et al. Clinicopathological signifi-

cance of MAML2 gene split in mucoepidermoid carcinoma. Cancer

Sci 2013;104:85-92.

Marur S, D'Souza G, Westra WH, Forastiere AA. HPV-associated head

and neck cancer: a virus-related cancer epidemic. Lancet Oncol 2010;

11:781-9.

Pai SI, Westra WH. Molecular pathology of head and neck cancer: impli-

cations for diagnosis, prognosis, and treatment. Annu Rev Pathol 2009;4:

49-70.

[10] Michal M, Kacerovska D, Kazakov DV. Cribriform adenocarcinoma of
the tongue and minor salivary glands: a review. Head Neck Pathol
2013;7(Suppl. 1):S3-11.

[11] Skalova A, Gnepp DR, Lewis JrJS, et al. Newly described entities in sal-
ivary gland pathology. Am J Surg Pathol 2017:41:e33-47.

[12] Goode RK, Auclair PL, Ellis GL. Mucoepidermoid carcinoma of the ma-
jor salivary glands: clinical and histopathologic analysis of 234 cases
with evaluation of grading criteria. Cancer 1998;82:1217-24.

[2

—

3

=

[4

—

[5

—_

[6

=

[7

—

[8

=

[9

—


http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0005
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0005
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0005
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0010
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0010
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0010
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0015
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0015
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0015
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0020
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0020
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0020
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0020
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0025
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0025
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0025
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0030
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0030
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0030
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0035
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0035
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0035
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0040
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0040
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0040
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0045
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0045
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0045
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0050
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0050
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0050
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0055
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0055
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0060
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0060
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0060

Mucoepidermoid Carcinomas of the Oropharynx

5

[13] Bishop JA, Yonescu R, Batista D, Yemelyanova A, Ha PK, Westra WH.
Mucoepidermoid carcinoma does not harbor transcriptionally active high
risk human papillomavirus even in the absence of the MAML2 transloca-
tion. Head Neck Pathol 2014;8:298-302.

[14] Bishop JA, Cowan ML, Shum CH, Westra WH. MAML2 rearrange-
ments in variant forms of mucoepidermoid carcinoma: ancillary diagnos-
tic testing for the ciliated and Warthin-like variants. Am J Surg Pathol
2018;42:130-6.

[15] Lydiatt WMPS, Ridge JA, O'sullivan B, Shah JP. Staging head and neck
cancers. In: Amin MBES, Greene FL, Byrd DR, Brookland RK, Wash-
ington MK, Gershenwald JE, Compton CC, Hess KR, Sullivan DC,
Jessup JM, Brierley JD, Gaspar LE, Schilsky RL, Balch CM, Winchester
DP, Asare EA, Madera M, editors. AJCC Cancer staging manual. 8th ed.
Switzerland: Springer; 2017.

[16] Olsen KD, Devine KD, Weiland LH. Mucoepidermoid carcinoma of the
oral cavity. Otolaryngol Head Neck Surg 1981;89:783-91.

[17] Behboudi A, Enlund F, Winnes M, et al. Molecular classification of
mucoepidermoid carcinomas-prognostic significance of the MECT1-
MAML2 fusiononcogene. Genes Chromosomes Cancer 2006;45:470-81.

[18] Nakayama T, Miyabe S, Okabe M, et al. Clinicopathological significance
of the CRTC3-MAML2 fusion transcript in mucoepidermoid carcinoma.
Mod Pathol 2009;22:1575-81.

[19] Seethala RR, Dacic S, Cieply K, Kelly LM, Nikiforova MN. A reap-
praisal of the MECT1/MAML2 translocation in salivary mucoepider-
moid carcinomas. Am J Surg Pathol 2010;34:1106-21.

[20] Seethala RR, Chiosea SI. MAML2 status in mucoepidermoid carcinoma
can no longer be considered a prognostic marker. Am J Surg Pathol
2016;40:1151-3.

[21] Saade RE, Bell D, Garcia J, Roberts D, Weber R. Role of CRTC1/
MAML2 translocation in the prognosis and clinical outcomes of Mucoe-
pidermoid carcinoma. JAMA Otolaryngol Head Neck Surg 2016;142:
234-40.

[22] Lyford-Pike S, Peng S, Young GD, et al. Evidence for a role of the PD-
1:PD-L1 pathway in immune resistance of HPV-associated head
and neck squamous cell carcinoma. Cancer Res 2013;73:1733-41.

[23] Westra WH. The changing face of head and neck cancer in the 21st cen-
tury: the impact of HPV on the epidemiology and pathology of oral can-
cer. Head Neck Pathol 2009;3:78-81.

[24] Kelley PM, Tempero RM. Lymphatic vessel hypertrophy in inflamed hu-
man tonsils. Lymphat Res Biol 2010;8:121-6.

[25] Fujisaka M, Ohtani O, Watanabe Y. Distribution of lymphatics in human
palatine tonsils: a study by enzyme-histochemistry and scanning electron
microscopy of lymphatic corrosion casts. Arch Histol Cytol 1996;59:
273-80.

[26] Fonseca IBD, Gnepp DR, Seethala R, Weinreb 1. Polymorphous ade-
nocarcinoma. In: El-Naggar AK CJ, Grandis JR, Takata T, Sloot-
weg PJ, editor. WHO classification of head and neck Tumours.
World Health Organization classification of Tumours. 4th ed.
Lyon, France: International Agency for Research on. Cancer 2017;
1:167-8.


http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0065
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0065
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0065
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0065
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0070
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0070
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0070
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0070
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0075
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0075
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0075
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0075
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0075
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0075
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0080
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0080
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0085
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0085
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0085
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0090
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0090
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0090
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0095
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0095
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0095
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0100
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0100
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0100
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0105
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0105
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0105
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0105
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0110
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0110
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0110
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0115
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0115
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0115
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0120
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0120
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0125
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0125
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0125
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0125
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0130
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0130
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0130
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0130
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0130
http://refhub.elsevier.com/S0046-8177(19)30153-4/rf0130

	Mucoepidermoid carcinoma of the oropharynx: a tumor type with a propensity for regional metastasis unrelated to histologic .....
	1. Introduction
	2. Patients and methods
	3. Results
	4. Discussion
	References


