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Abstract
Purpose of Review To give an overview of diagnosis and treatment of salivary gland neoplasms and highlight the contribution of
recent literature.
Recent Findings The newly adapted Milan classification system for cytologic diagnosis provides risk of malignancy and clinical
management strategies for parotid neoplasms with high PPV and NPV. Reconstruction for partial parotidectomy and total
parotidectomy defects continues to advance toward greater cosmesis and facial symmetry.
Summary New diagnostic advances will aid in clinical decision making and patient management. Surgically based therapy
continues to be favored in both benign and malignancy lesions. Management of the neck is important in high grade salivary
malignancy and reconstruction of defects should be considered in order to improve cosmetic outcomes.
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Introduction

Salivary gland tumors are relatively rare neoplasms which
make up approximately 3–5% of all head and neck tumors
and 0.5% of all malignancies [1]. Salivary gland tumor clas-
sification includes differentiation between major and minor
salivary glands as well as benign versus malignant pathology.
Most clinicians use the 80/20 rule for salivary gland neo-
plasms: 80% are benign, 80% occur in the parotid gland,
and 80% are pleomorphic adenomas. However, there is some
variation of these incidences in the literature [2].

Historically, surgery was considered for every salivary
gland tumor. Advances in fine needle aspiration biopsy and
radiographic imaging have led to recommendations for pre-

operative evaluation with imaging and biopsy to guide treat-
ment planning. Analyses within the literature have suggested
that ultrasonography, CT, and MRI are all feasible methods in
diagnosing salivary tumors without significant differences in
diagnostic accuracy [1]. Fine needle aspiration is recommend-
ed for diagnosis and to help drive treatment recommendation.
It can help to determine recommendations for observation
versus excision. For malignant lesions, fine needle aspiration
cytology (FNAC) also allows appropriate pre-operative
counseling and planning regarding extent of resection, facial
nerve management, the need for elective neck dissection, the
potential role of postoperative radiation treatment, and the
urgency of surgical scheduling. Ultrasound guidance, partic-
ularly for submandibular and parotid gland lesions, may in-
crease accuracy of needle aspiration [3].

The Milan System for reporting salivary gland cytopathol-
ogy has recently been introduced to help guide diagnosis and
management according to risk of malignancy in different cat-
egories. This is analogous to the Bethesda system classifica-
tion for thyroid cytopathologic diagnosis. This system was
introduced in response to diagnostic challenges in FNAC di-
agnosis due to morphologic overlap between different malig-
nant tumors and even between benign and malignant tumors
[4]. The Milan System is a six-category schema that provides
risk of malignancy in each classification in order to further
guide ancillary testing and management plan as well as to
remove some of the ambiguity often seen in FNAC interpre-
tation [4]. The six-tiered system seen in Table 1 provides risk
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of malignancy and clinical management strategies for these
well-defined categories. It has been shown to have high PPV
and NPV which further supports its utility in clinical practice
[5•].

Benign Salivary Tumors

Benign tumors make up approximately 80% of salivary
neoplasms. They generally present as a painless, slow-
growing mass. Patients may be asymptomatic for months
to even decades. Table 2 shows the WHO classification of
salivary tumors. Amongst benign tumors, pleomorphic ad-
enoma is the most common, 84% of these occur in the pa-
rotid gland while 8% occur in the submandibular gland,
6.5% occur in the minor salivary glands, and the remainder
occur in the sublingual gland [7]. They present more often
i n wome n a n d m i d d l e - a g e d i n d i v i d u a l s [ 2 ] .
Histopathologically, they are made up of a mix of epithelial
and mesenchymal components. Within the parotid gland,
most tumors originate in the superficial lobe. They are gen-
erally unilateral, and rarely multifocal or bilateral. Non-
urgent surgical resection is recommended due to the expec-
tation of growth. Additionally, these lesions have a risk of
malignant potential ranging from 3 to 15% [8]. It is impor-
tant to note that pleomorphic adenomas have a high rate of
recurrence with tumor spillage and incomplete excision. As
such, enucleation should be avoided with complete excision
the goal of every operation. Gland-sparing techniques such
as extracapsular excision and partial parotidectomy have
been demonstrated to have low recurrence rates in experi-
enced hands. Often, the limitation of the width of extent of
margin is the proximity of the facial nerve. Witt found that
rate of recurrence for previously mentioned gland-sparing
techniques was less than 3%, while enucleation had a recur-
rent rate of 25% [9]. Tumors that recur typically do so 7–
10 years after initial surgery. Revision surgery can be chal-
lenging due to scar tissue from previous reoperation and the
fact that these recurrent tumors are often multifocal. There

is evidence showing that use of post-operative adjuvant
radiation can help to prevent further recurrence in patient
with recurrent pleomorphic adenoma [10], but risks and
benefits of radiation must be weighed on a case by case
basis.

Warthin’s tumors are the second most common benign
salivary tumor. They occur almost exclusively in the parotid
gland, making up 25–32% of parotid lesions. They are most
commonly found in Caucasian males with a history of
smoking tobacco. Approximately 10–15% are bilateral.
Histologically, they are comprised of epithelial cells resting
on dense lymphoid stoma with variable geminal centers. They
contain cystic spaces which are narrowed by polypoid projec-
tions of lymphoepithelial elements. Surgical resection of larg-
er tumors is favored. Warthin tumors often occur in the tail of
the parotid and are therefore amenable to a simple
transcervical approach. Alternatively, due to their benign na-
ture and low risk of malignancy (1%), these tumors can also
be observed if they are asymptomatic and not causing cosmet-
ic deformity.

Amongst benign lesions, patients diagnosed with pleomor-
phic adenomas should be offered surgical excision unless
there is concern for increased risk of complication based on
patient or tumor factors. Age and patient life expectancy play
a role since size and risk of malignancy increases over time.
The type of surgery is dependent on the location of the tumor.
The majority of tumors are located in the parotid gland with
the superficial lobe being the most common tumor location.
Superficial parotidectomy with facial nerve dissection is the
traditional treatment in these cases. Patients with smaller su-
perficial lobe tumors can be considered for partial superficial
parotidectomy or extracapsular dissection, particularly if the
location of the tumor lends itself to this procedure. Tumors
located in the posterior-inferior aspect of the gland are often
behind the course facial nerve, and tumors located in the an-
terior aspect of the gland are often between branches of the
facial nerve. These locations are well-suited for gland-sparing
approaches. These methods have been shown to be safe for
benign tumors and even oncologically sound in the

Table 1 Milan System for Classification for Salivary Gland Cytology: implied risk of malignancy and recommended clinical management

Diagnostic category Risk of malignancy (%) Management

I. Non-diagnostic 25 Clinical and radiologic correlation/repeat FNAC

II. Non-neoplastic 10 Clinical follow up and radiological correlation

III. Atypia of undetermined significance (AUS) 20 Repeat FNAC or surgery

IV. Neoplasm

Benign < 5 Surgery or clinical follow up

Salivary gland neoplasm of uncertain malignant potential (SUMP) 35 Surgery

V.Suspicious for malignancy (SM) 60 Surgery

VI. Malignant 90 Surgery

Adapted with permission from: Kala C. et al. J Cytol. 2019 Jul-Sep; 36(3): 160–164) [4]
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appropriate low-grade tumors [11, 12]. Patients with deep lobe
tumors should be considered for transcervical excision with
dissection of the facial nerve. When these tumors involve the
parapharyngeal space transoral excision can be considered
alone or combined with transcervical excision [13]. The mod-
ified Blair incision has beenwidely used for surgical access. In
recent years, rhytidectomy incisions have gained popularity
for improved cosmesis and can be utilized for both benign
and malignant cases in adults and children [14–16].
Additionally, contour defect correction should be considered
for patients undergoing superficial parotidectomy. For benign
tumors leaving behind a smaller defect, this is most commonly
accomplished with fat grafting or sternocleidomastoid rota-
tional flap. Raising a superficial musculoaponeurotic system
flap can also be considered in the surgical approach. In addi-
tion to fat grafting, SMAS flap has been shown to give pa-
tients improved facial symmetry as well as to decrease the
incidence of Frey syndrome [16]. Caution should be used
when considering these approaches in patients with autoim-
mune diseases relating to perivasculitis and in those who are
smokers [14].

Malignant Tumors

Salivary gland malignancies are rare, comprising 3–5% of
head and neck malignancies and making up 2–3 cases/
100,000 people per year. Table 2 shows the WHO classifica-
tion of malignant salivary gland tumors showing the diversity
in histologic subtypes. Amongst this diverse histology, there
is additionally varied behavior from indolent to aggressive.
These tumors are generally divided into high-grade and low-
grade categories based on these behaviors and histologic fea-
tures. Seventy percent of these malignancies occur in the pa-
rotid gland posing challenges to the facial nerve and leaving a
contour defect which must be dealt with after resection.
Respectively, 8% of malignant lesions occur in the subman-
dibular gland and 22% occur in minor salivary glands.
Treatment for these tumors is primarily surgical with possible
adjuvant radiation depending on pathologic features and tu-
mor grade. It has been well established that better oncologic
control has been achieved with surgically driven treatment
with the addition of appropriate adjuvant therapy [17, 18].

Mucoepidermoid carcinoma (MEC) is the most common
salivary gland malignancy and makes up 30% of all parotid
cancers. It is categorized as low-, intermediate-, or high- grade
histology with high-grade tumors histology generally having
association with male sex, older age, and large tumors which
are more locally aggressive and have higher rates of nodal and
distant metastases [19, 20]. It is important to note that FNA
sensitivity for low-grade MEC is relatively low, making these
a more challenging lesion to diagnose. Correlation with MRI
imaging characteristics can aid in the decision-making process
[21]. Treatment of these tumors should be tailored to the grade
and predicted behavior of the tumor. Low-grade tumors can
typically be treated with surgery alone, while intermediate and
high-grade tumors should be treated with elective neck dis-
section and adjuvant radiation due to high rates of occult nodal
metastases and propensity for recurrence [19].

Adenoid cystic carcinoma is the second most common sal-
ivary gland malignancy of the parotid gland. It typically oc-
curs between the fourth and sixth decade of life with a slight
predisposition toward women [22]. There are three histologic
subtypes: tubular, cribriform, and solid. Patients with solid-
type tumors have more aggressive behavior and high rate of
distant metastasis [19]. Perineural invasion is a hallmark fea-
ture of adenoid cystic carcinoma dictating adjuvant radiation
therapy after surgical excision of these tumors. Nodal metas-
tases are relatively rare with incidence of occult nodal disease
in 7% of patients [23]. Distant metastases however are com-
mon (31%) especially years after initial diagnosis and treat-
ment, most commonly to lung (80%) and bone (15%), dem-
onstrating a role for pulmonary imaging in these patients.
Overall prognosis is dictated by distant failures; however,
these patients with distant metastases can have an indolent
course usually drawn out over 10 to 15 years.

Table 2 WHO 2017 Classification of Salivary Gland Tumors

Malignant tumors Benign tumors

Mucoepidermoid carcinoma
Secretory carcinoma
Adenoid cystic carcinoma
Sebaceous carcinoma
Acinic cell carcinoma
Lymphoepithelial carcinoma
Polymorphous adenocarcinoma
Carcinosarcoma
Clear cell carcinoma
Basal cell carcinoma
Intraductal carcinoma
Adenocarcinoma, NOS
Salivary duct carcinoma
Myoepithelial carcinoma
Epithelial-myoepithelial carcinoma
Carcinoma ex pleomorphic adenoma
Poorly differentiated carcinoma
Undifferentiated carcinoma
Large cell neuroendocrine carcinoma
Small cell neuroendocrine carcinoma

Pleomorphic adenoma
Myoepithelioma
Basal cell adenoma
Warthin tumor
Oncocytoma
Lymphadenoma
Cystadenoma
Dialadenoma
Ductal papillomas
Sebaceous adenoma
Canalicular adenoma and

other ductal adenoma

Non-neoplastic epithelial lesions Benign soft tissue lesions

Sclerosing polycystic adenosis
Nodular oncocytic hyperplasia
Lymphoepithelial sialadenitis
Intercalated duct hyperplasia

Hemangioma
Lipoma/sialolipoma
Nodular fasciitis

Hematolymphoid tumors
Extranodal marginal zone lymphoma of

mucosa-associated lymphoid tissue
(MALT lymphoma)

Reprinted with permission from: El-Naggar AK, Chan JKC, Grandis JR,
Takata T, Slootweg PJ, Editors: WHO Classification of Head and Neck
Tumours, 4th Edition, Volume 9. WHO Press, World Health
Organization. Geneva, Switzerland; 2017) [6]
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Acinic cell carcinoma is a low-grade malignancy that ac-
counts for 10–15% of parotid tumors. It generally follows an
indolent course; however, it tends to be more aggressive when
found in the parotid gland compared to minor salivary glands
[19]. Treatment is typically limited to surgical excision based
on low-grade tumor histology. Radiation is added for higher-
stage tumors or nerve involvement.

Salivary ductal carcinoma is a rare but locally aggressive
malignancy most commonly found in older male patients and
associated with poor prognosis. It is histologically similar to
high-grade ductal carcinoma of the breast. It typically presents
with a rapidly growing mass with or without facial palsy.
Nodal metastases are common and despite resection and ad-
juvant radiation, there is a high incidence of locoregional re-
currence and/or distant metastases [19]. Prognosis is poor with
5-year overall survival of 43% [24]. Twenty percent of tumors
overexpress HER2 which is associated with a poor prognosis.
This can provide an opportunity however for molecular
targeted therapy or androgen deprivation therapy as an adju-
vant treatment.

Carcinoma ex pleomorphic adenoma is a rare tumor which
arises from long standing or recurrent pleomorphic adenoma.
The incidence increases from 1.5% at 5 years to 10% after
15 years [25]. The malignant component is often high grade;
however, low-grade carcinoma may also occur. Malignant
component presentation is often manifested by rapid growth,
fixation, facial palsy, and regional lymphadenopathy. Up to
70% will develop locoregional recurrence and/or distant me-
tastases. A recent population study found a 5-year overall
survival of 49.1% [19, 26].

Adenocarcinoma not otherwise specified has variable
incidence. It is reported with high incidence is some series
and is less commonly in others. This is likely because these
tumors exhibit ductal differentiation but lack resemblance
to other well-defined salivary gland malignancies. Since
many salivary malignancies are by definition adenocarcino-
ma, this is likely why there is variable incidence in patho-
logic diagnosis. These tumors can be high or low grade;
thus, dictating extent of surgical treatment and addition of
adjuvant therapy.

Most patients presenting with salivary gland malignancy
are asymptomatic. However, patients presenting with rapidly
growing mass, facial weakness, trismus, and enlarging cervi-
cal lymph nodes are at higher risk of malignancy. Workup of
salivary gland malignancy includes imaging and biopsy as
previously discussed for benign tumors. FNAB should be per-
formed and cytopathologic diagnosis can be critical in identi-
fying the need for urgency of surgical treatment as well as the
need for elective neck dissection in patients with significant
risk of occult disease. PET-CT may be useful in assessing
regional and distant metastases in patients with biopsy-
proven malignancy and can be useful in identifying the need
for additional surgery as well [19].

Surgery is the mainstay of treatment for malignant salivary
gland tumors. Pre-operative facial nerve assessment should be
performed, and facial nerve monitoring is advocated by the
authors for parotidectomy for both benign and malignant tu-
mors. For low-grade malignancy, surgical treatment is often
sufficient. For low-grade parotid malignancies, this is often
limited to superficial parotidectomy. For high-grade tumors
and those involving the facial nerve, total parotidectomy is
favored. In patients with pre-operative facial nerve palsy, the
surgeon should be prepared to perform nerve resection and
facial reanimation. Intraoperative frozen section can help de-
fine clear nerve margin resection proximally and distally. The
operation may extend to the temporal bone if necessary, to
obtain negative proximal nerve margin. Mastoidectomy can
also be performed as a way of exposing and identifying the
facial nerve trunk in tumors that abut the stylomastoid
foramen.

Adequate exposure for parotidectomy is most commonly
performedwithmodified Blair incisionwith extension into the
neck if neck dissection is required. Facelift incision can be
used for select malignancies with favorable size and anatomic
position for this approach.

Nodal metastasis in salivary malignancy has been shown to
reduce survival and often requires additional treatment includ-
ing neck dissectionwith or without adjuvant radiation therapy.
Neck dissection should be performed in patients with known
nodal metastases. For patients without regional disease on
imaging, there is some variation in recommendations for elec-
tive neck dissection. A recent NCDB study of 22,652 patients
with parotid malignancies, advocated elective neck dissection
in patients with any high-grade malignancy, and observation
in patients with low-grade malignancy, epithelial
myoepithelial carcinomas, and basal cell adenocarcinomas
[23]. This was based on a threshold of > 10% risk of occult
nodal disease. They found that all low-grade variants of all
histopathologies had occult nodal incidences of < 10% [23].
There is evidence in the radiation oncology literature that for
patients with high-grade salivary malignancy who are N0 and
planned to undergo surgical resection and post-operative radi-
ation that elective neck dissection did not necessarily improve
locoregional recurrence in these patients compared to elective
neck irradiation [27, 28]. Therefore, in patients who will re-
ceive adjuvant radiation therapy for high grade malignancy,
elective neck dissection versus elective neck irradiation are
both options. Neck dissection allows for histological assess-
ment, and thus more accurate information for radiation plan-
ning. The appropriate extent of elective neck dissection is not
well-defined for primary salivary malignancies; however, the
consensus for patients with high-grade disease or advanced-
stage tumors generally includes level IB-3 with some practi-
tioners also advocating for inclusion of level IV [29].

For patients undergoing superficial or total parotidectomy
for both benign and malignant tumors, contour defect
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management should be considered. Options include abdomi-
nal fat grafts, dermal flap graft, local rotational flaps including
sternocleidomastoid flap, regional flaps including submental
artery island flap, and free flaps, most commonly the antero-
lateral thigh flap that can be deepithelialized and buried under
the facial and neck skin. The anterolateral thigh flap has been
found to be favorable in reconstruction of large volume de-
fects. The tissue is able to offer symmetric tissue bulk com-
pared to the contralateral side and additionally can withstand
radiation-induced contracture, thereby allowing for more de-
sirable long-term soft tissue volume and facial symmetry [30].
Facial reanimation is not impeded by flap presence in cases in
which it is indicated. In patients who are not ideal free flap
candidates, the submental artery island flap has also been
found to give suitable tissue bulk for the parotid contour defect
management. Advantages include ease of raising the flap, no
requirement for separate incision, and no need for higher-level
post-operative monitoring [31•].

Metastatic Tumors

Metastatic lesions most commonly present in the parotid
gland and are most commonly from cutaneous malignancy.
The most common metastatic lesion is cutaneous squamous
cell carcinoma followed by cutaneous malignant melanoma
and Merkel cell carcinoma. Surgically based therapy is fa-
vored in the form of total parotidectomy. In cases of metastatic
skin cancers involving the parotid gland, the incidence of oc-
cult neck disease is high and elective neck dissection or elec-
tive neck irradiation is recommended [32]. Neck level IB-III
should be included at a minimum. However, nodal spread can
be found in all neck levels from cutaneous squamous cell
carcinoma and melanoma, therefore particularly in cases with
known nodal disease, complete neck dissection including lev-
el V can be performed [32]. Site of the primary and extent of
nodal disease should be considered in determine levels of
dissection.

Conclusion

Salivary gland neoplasms are a diverse group of tumors.
Utilization of imaging and FNAC can help to guide manage-
ment and treatment decisions for both benign and malignant
tumors. The new Milan classification system has established
six well-defined categories of cytology with associated risk of
malignancy. It has been shown to have high PPV and NPV
and should be utilized to aid clinical decision making when
diagnosing and treating these lesions. Surgically based thera-
py continues to be favored in both benign and malignancy
lesions. Management of the neck is important in high-grade
salivary malignancy and reconstruction of defects should be

advocated for and can be accomplished with favorable cos-
metic results.

Compliance with Ethical Standards

Conflict of Interest Anne C. Kane and David Cognetti declare that they
have no conflict of interest.

William R. Ryan reports personal fees fromMedtronic and Olympus.

Human and Animal Rights and Informed Consent This article does not
contain any studies with human or animal subjects performed by any of
the authors.

References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance

1. Kong X, Li H, Han Z. The diagnostic role of ultrasonography,
computed tomography, magnetic resonance imaging, positron
emission tomography/computed tomography, and real-time
elastography in the differentiation of benign and malignant salivary
gland tumors: a meta-analysis. Med Oral Pathol Oral Radiol.
2019;128:431–43.

2. Zhan K, et al. Benign parotid tumors. Otolaryngol Clin N Am.
2016;49:327–42.

3. Ryan WR et al. (2018) “Salivary fine needle aspiration biopsy,” in
Gillespie M.B. etal. (eds.) Gland Preserving Salivary Surgery.
Springer International Publishing. https://doi.org/10.1007/978-3-
319-59335-8: 27–37.

4. Kala C, Kala S, Khan L. Milan system for reporting salivary gland
cytopathology: an experience with the implication for risk of ma-
lignancy. J Cytol. 2019;36(3):160–4.

5.• Lee J et al. “The Milan System for Reporting Salivary Gland
Cytology: a retrospective analysis of 1384 cases in a tertiary
Southeast Asian institution” Cancer Cytopathol. 2020;0:1–11.
Two- Large single institution study showing that the milan sys-
tem provides a useful framework for stratification of salivary
gland FNAs.

6. El-Naggar AK, Chan JKC, Grandis JR, Takata T, Slootweg PJ.
WHO Classification of Head and Neck Tumours, vol. 9. 4th ed.
Geneva: WHO Press, World Health Organization; 2017.

7. Thoeny H. Imaging of salivary gland tumours. Cancer Imaging.
2007;7(1):52–62. Published online 2007 Apr 30. https://doi.org/
10.1102/1470-7330.2007.0008.

8. Andreasen S, et al. Pleomorphic adenoma of the parotid gland
1985–2010: a Danish nationwide study of incidence, recurrence
rate, and malignant transformation. Head Neck. 2016;38(Suppl
1):E1364–9. https://doi.org/10.1002/hed.24228.

9. Witt RL. The significance of margin in parotid surgery for pleo-
morphic adenoma. Laryngoscope. 2002;112:2141–54.

10. McLoughlin L, et al. The role of adjuvant radiotherapy in manage-
ment of recurrent pleomorphic adenoma of the parotid gland: a
systemic review. Eur Arch Otorhinolaryngo. 2019;276(2):283–95.
https://doi.org/10.1007/s00405-018-5205-x.

11. Orabona GD, et al. Surgical management of benign tumors of the
parotid gland: extracasular dissection versus superficial
parotidectomy – our experience in 232 cases. J Oral Maxillofac
Surg. 2013;71(2):410–3.

302 Curr Otorhinolaryngol Rep  (2020) 8:298–303

https://doi.org/10.1007/978-3-319-59335-8
https://doi.org/10.1007/978-3-319-59335-8
https://doi.org/10.1102/1470-7330.2007.0008
https://doi.org/10.1102/1470-7330.2007.0008
https://doi.org/10.1002/hed.24228
https://doi.org/10.1007/s00405-018-5205-x


12. McGurk M, et al. Extracapsular dissection for clinically benign
parotid lumps: reducedmorbidity without oncological compromise.
Br J Cancer. 2003;89:1610–3.

13. Boyce BJ. Transoral robotic approach to parapharyngeal space tu-
mors: case series and technical limitations. Laryngoscope.
2016;126(8):1776–82.

14. Grover N, D’Souza A. Facelift approach for parotidectomy: an
evolving aesthetic technique. Otolaryngol Head Neck Surg.
2013;148(4):548–56. https://doi.org/10.1177/0194599812475221.

15. Bryant LM, Cognetti D, Baker A, Roy S, Johnston DR, Curry J,
et al. Esthetic and functional reconstruction after parotidectomy in
pediatric patients- a case series. Int J Pediatr Otorhinolaryngol.
2015 Dec;79(12):2442–5.

16. Curry JM, et al. Superficial musculoaponeurotic system elevation
and fat graft reconstruction after superficial parotidectomy.
Laryngoscope. 2008;118(2):210–5.

17. Holtzman A, Morris CG, Amdur RJ, Dziegielewski PT, Boyce B,
Mendenhall WM. Outcomes after primary or adjuvant radiotherapy
for salivary gland carcinoma. Acta Oncol. 2017;56(3):484–9.
https://doi.org/10.1080/0284186X.2016.1253863.

18. Baddour HM, et al. Five- and 10-year cause- specific survival rates
in carcinoma of the minor salivary gland. JAMAOtolaryngol Head
Neck Surg. 2016;143(1):67–73. https://doi.org/10.1001/jamaoto.
2015.2805.

19. Lewis AG, Tong T, Maghami E. Diagnosis and management of
malignant salivary gland tumors of the parotid gland. Otolaryngol
Clin N Am. 2016;49:343–80.

20. Chen MM, et al. Histologic grade as prognostic indicator for
mucoepidermoid carcinoma: a population-level analysis of 2400
patients. Head Neck. 2014;36:258–63.

21. Garrett SL, Trott K, Sebastiano C, Wolf MJ, Rao NK, Curry JM,
et al. Sensitivity of fine-needle aspiration and imaging modalities in
diagnosis of low-grade mucoepidermoid carcinoma of the parotid
gland. Ann Otol Rhinol Laryngol. 2019;128(8):755–9.

22. Dantas AN, de Morais EF, Macedo RAP, Tinôco JML, Morais
MLSA. Clinicopathological characteristic and perineural invasion
in adenoid cystic carcinoma: a systemic review. Braz J
Otorhinolaryngol. 2015;81:329–35.

23. Xiao CC, Zhan KY, White-Gilbertson SJ, Day TA. Predictors of
nodal metastasis in parotid malignancies: a National Cancer Data

Base study of 22,653 patients. Otolaryngol Head Neck Surg.
2016;154(1):121–30.

24. Pisharodi L, et al. Mammary analog secretory carcinoma of salivary
gland: cytologic diagnosis and differential diagnosis of an unreport-
ed entity. Diagn Cytopathol. 2013;41:239–41.

25. Gnepp DR, et al. World health organization classification of tu-
mours: pathology and genetics of head and neck tumours. Lyon:
IARC Press; 2005.

26. Guntinas-Lichius O, et al. Incidence, treatment, and outcome of
parotid carcinoma, 1996-2001: a population-based study in
Thuringia, Germany. J Cancer Res Clin Oncol. 2015;14(9):
1679–88.

27. Chen AM, Garcia J, Lee NY, Bucci MK, Eisele DW. Patterns of
nodal relapse after surgery and post operative radiation therapy for
carcinomas of the major and minor salivary glands what is the role
of elective neck irradiation? Int J Radiat Oncol Biol Phys. 2007Mar
15;67(4):988–94.

28. Herman MP, Werning JW, Morris CG, Kirwan JM, Amdur RJ,
Mendenhall WM. Elective neck management for high-grade sali-
vary gland carcinoma. Am J Otolaryngol. 2013;34(3):205–8.
https://doi.org/10.1016/jamaoto.2012.11.012.

29. Byrd S, Morris LGT. Neck dissection for salivary gland malignan-
cies. Oper Tech Otolaryngol Head Neck Surg. 2018;29(3):157–61.

30. Cannady SB, et al. Total parotidectomy defect reconstruction
using the buried free flap. Otolaryngol Head Neck Surg.
2010;143:637–43.

31.• Goyal N, et al. Reconstruction of total parotidectomy defects with a
de-epithelialized submental flap Laryngoscope. Investig
Otolarngol. 2019;4(2):222–6 Offers a reliable and feasible alter-
native to free flap reconstruction for total parotidectomy defect
with comparable cosmetic results.

32. Bron LP, Traynor SJ, McNeil EB, O'Brien CJ. Primary and meta-
static cancer of the parotid: comparison of clinical behavior in 232
cases. Laryngoscope. 2003;113:1070–5.

Publisher’s Note Springer Nature remains neutral with regard to jurisdic-
tional claims in published maps and institutional affiliations.

303Curr Otorhinolaryngol Rep  (2020) 8:298–303

https://doi.org/10.1177/0194599812475221
https://doi.org/10.1080/0284186X.2016.1253863
https://doi.org/10.1001/jamaoto.2015.2805
https://doi.org/10.1001/jamaoto.2015.2805
https://doi.org/10.1016/jamaoto.2012.11.012

	Salivary Gland Neoplasms
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Benign Salivary Tumors
	Malignant Tumors
	Metastatic Tumors
	Conclusion
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance



