SALIVARY GLAND CARCINOMA IN CHILDREN AND ADOLESCENTS
STANDARD CLINICAL PRACTICE RECOMMENDATIONS

Publication reference:
Surun A, Schneider DT, Ferrari A, et al.
Salivary gland carcinoma in children and adolescents: The EXPeRT/PARTNER
diagnosis and treatment recommendations.
Pediatr Blood Cancer. 2021;68 Suppl 4:e29058. doi:10.1002/pbc.29058

The ERN PaedCan received funding by the European Union’s Health Programme (2014-2020),
grant agreement nr. 847032.

DISCLAIMER:
These ESCP guidance documents were produced by the relevant tumour group or specialist
committee as recommendations on current best practice. The ESCP guidance documents are
not clinical trial protocols.
The interpretation and responsibility of the use of ESCP guidance documents lies fully with the
user who retains full responsibility for the use of these guidance documents and his actions
and (treatment) decisions based thereon, such as, but without limitation thereto: checking and
prescribing certain doses, checking prescriptions, etc. A user should never base its decision
solely on the content of these guidance documents and should always check any other relevant
medical information that is available and make appropriate use of all relevant medical
information.
These guidance documents have been made publicly available by SIOP Europe – the
European Society of Paediatric Oncology and the European Reference Network for Paediatric
Oncology (ERN PaedCan). It is the responsibility of the user who downloads these documents
to make sure that:
·

their use within the Paediatric Clinical Unit / Hospital is approved according to the
local clinical governance procedures.

·

appropriate document control measures are in place to ensure that the most up to
date locally approved versions are considered.

·

any anomalies or discrepancies within the documents are immediately brought to the
attention of the relevant special interest group chair and the European Clinical Study
Group who has developed the ESCP guidance document.

Every care has been taken whilst preparing these documents to ensure that they are free of
errors. Nonetheless, SIOP Europe and ERN PaedCan cannot be held liable for possible errors
or mistakes in these guidance documents, nor can SIOP Europe and ERN PaedCan be held
liable for any kind of damage resulting out of the use of these guidance documents.

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

2

Standard Clinical Practice document

Salivary gland carcinoma

TITLE: SALIVARY GLAND CARCINOMA IN CHILDREN AND ADOLESCENTS
Document version: 6 (June 2021)
This document has been developed by the Partner Project:
PARTN-ER aims to create a European Registry dedicated to children and adolescents with very rare
tumors (VRT) linking existing national registries and to provide a registry for those countries not already
having a registry for VRT in place. The European Registry will be an essential part of the activity of the
VRT subnetwork part of the ERN PaedCan. The possibility to link the registry with a virtual consultation
system and the elaboration of diagnostic/treatment recommendations will create a platform that can be
easily accessed by EU Health care providers. The increasing expertise in VRT based on the data
collected in the European registry will increase the capacity to provide international consultation and
define standard of treatment recommendations. This will ultimately result in improved patients’ care and
reduce currently existing inequalities in cancer outcome across EU member states.
Working Group of this recommendation:
Coordinators: D Orbach (France), D Schneider (Germany), A Ferrari (Italy), T Stachowicz-Stencel
(Poland)
LHEAR active member: J Rascon (Lithuania)
Additional active member: A Synakiewicz (Poland), A Agaimy (Germany)
External advisors: F Kolb (France), J Thariat (France), A Moya-plana (France)
Other PARTN-ER members:
Andrea Ferrari

Italy – Milan

Bernadette Brennan

United Kingdom – Manchester

Ricardo Lopez

Spain – Baracaldo

Maja Cesen/Marko Kavčič

Slovenia – Ljubljana

Jelena Roganovic

Croatia – Rijeka

Alexandra Kolenova

Slovakia – Bratislava

Jelena Rascon

Lithuania – Vilnius

Kata Martinova

FYR Macedonia – Skopje

Milena Villarroel

Chile – Santiago

Gustaf Osterlundh

Sweden – Goteborg

Apostolos Pourtsidis

Greece – Athens

Anita Kienesberger

Austria – Wien

Yves Reguerre

France – La Réunion

Jan Godzinski

Poland – Wroclaw

Rodica Cosnarovic

Romani – Cluj Napoca

Dragana Janic

Serbia – Belgrade

Gianni Bisogno

Italy – Padova

Ines Brecht

Germany - Tuebingen

Denis Kachanov

Russian Federation – Moscow

Ewa Bien

Poland - Gdansk

Global coordination of the PARTN-ER recommendation (WP 6):
D Orbach, MD (SIREDO oncology center, Institut Curie, Paris, France)
Medical writer: A Surun, MD (SIREDO oncology center, Institut Curie, Paris, France)

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

3

Salivary gland carcinoma

Standard Clinical Practice
document

Table of contents
1. Background and Rationale .............................................................................................................. 2
1.1
Summary .................................................................................................................................. 2
1.2
Background .............................................................................................................................. 3
2. Methodology ...................................................................................................................................... 6
3. Patient Group..................................................................................................................................... 8
3.1
Diagnostic Criteria .................................................................................................................... 8
3.1.1 Imaging ................................................................................................................................. 8
3.1.2 Histopathology and molecular pathology ............................................................................. 9
3.1.3 Additional assessments...................................................................................................... 15
4. Treatment Details ............................................................................................................................ 15
4.1
Treatment ............................................................................................................................... 16
4.1.1 Surgery ............................................................................................................................... 16
4.1.2 Radiotherapy ...................................................................................................................... 17
4.1.3 Systemic therapy ................................................................................................................ 19
4.2
General strategy ..................................................................................................................... 21
4.2.1 Localized and resectable SGC ........................................................................................... 21
4.2.2 Unresectable and/or metastatic SGC at diagnosis ............................................................ 22
4.2.3 Recurrent SGC ................................................................................................................... 22
4.3
Assessments .......................................................................................................................... 22
4.4
Summary of known adverse events associated with treatment recommendation ................. 23
4.5
Supportive treatment .............................................................................................................. 24
4.6
Genetic considerations ........................................................................................................... 24
4.7
Patient Follow Up ................................................................................................................... 24
5. Reference List ................................................................................................................................. 25
Appendix 1 – TUMOR STAGING ......................................................................................................... 33
Appendix 2 – THERAPEUTIC FLOWCHART, THE PARTN-ER PROPOSAL ................................... 34
Appendix 3 – SUMMARY BOXES........................................................................................................ 35
Appendix 4 – MAIN OPEN QUESTIONS REMAINING ....................................................................... 42

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

1

Salivary gland carcinoma

Standard Clinical Practice
document

1. BACKGROUND
AND RATIONALE
1.1

Summary

Pediatric very rare tumors (VRT) constitute an extremely heterogeneous group of neoplasms. Some of
them are typical of pediatric age, while other more commonly arise during adulthood and only rarely
develop in children. Using the definition any solid malignancy or borderline tumor characterized by an
annual incidence < 2/million children <18 years old the European Cooperative Study group for Pediatric
Rare Tumors (EXPeRT) has initially identified a number of pediatric VRT 1. Due to the low number of
patients, it is very difficult – or even impossible - to conduct clinical trials on them, and this makes it hard
to arrive to evidence-based treatment guidelines. Consequently, the treatment of patient with VRT is
often individualized.
Background:
Salivary gland carcinomas (SGC) are rare pediatric tumors, with an annual incidence of 0.8 cases per
1 million children and adolescent 2, accounting for less than 10% of pediatric head and neck cancers 3.
SGC in children are often diagnosed during adolescence with a median age at diagnosis around 15
years (between 10 to 16 years depending on series) 2. Most children present with a palpable poorly
symptomatic mass in the salivary gland region, slowly growing, after an average time to presentation of
about 12-24 months3. Distant metastases, mainly to the lungs, but also described in liver or bones, are
extremely rare at presentation 4. Given the rarity of these tumors in the pediatric population, no
standardized recommendations for the diagnosis and therapeutic management of pediatric SGC are
available, and pediatric oncologists and surgeons generally follow adult guidelines, mainly consisting in
complete surgical resection with adequate margins3,5. If the role of adjuvant radiotherapy (RT) is not well
established yet, it can be considered for high-risk SGC given favorable results in adults but taking into
consideration the potential long-term morbidities in young children. The place for chemotherapy in the
management of SGC is highly controversial even in adults and is limited to the setting of unresectable
or recurrent tumors. The prognosis in primary SGC in children and adolescents/young adults (AYA) is
favorable, approaching 95% of overall survival at 5 years2,6,7. Poor outcomes from salvage therapy
strongly support the need of adequate initial treatment with aggressive approach especially in the setting
of high-risk tumors.
Objective:
To establish internationally harmonized consensus recommendations for the diagnosis and treatment
of children and adolescents with SGC (WP6 – “Standard of care recommendations for children with
VRT”). This constitutes one of the deliverables of PARTN-ER project (ERN-PAEDCAN Partner
Paediatric Rare Tumours Network – European Registry), an EU funded project.
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Background

Salivary gland neoplasms represent a rare and heterogeneous group of tumors whose incidence – all
histologic types and grades combined – varies from 0.4 to 13/100.000 person in the general population 8.
Malignant salivary gland tumors are quite rare even in adults, since close to 80% of cases are benign,
and represent less than 1% of all malignancies8. In the pediatric population, salivary gland cancers are
even rarer with an annual incidence not exceeding 0.8/1.000.000 in 0 to 19 year olds for malignant
epithelial salivary gland tumors (i.e., SGC, which is the most common histologic type) 2, accounting for
less than 10% of all pediatric head and neck cancers3. The distribution between low- and high-grades
tumors differs from adults with a 50-70% probability of malignancy among epithelial salivary gland
tumors9–11.
Pediatric SGC are often diagnosed during the second decade of life with a median age at diagnosis
around 15 years (between 11 to 16 years depending on series)2,7,9,12,13. They are extremely rare before
the age of 10, but are more likely to be high-grade and associated with a poorer prognosis10.
Demographics data report a slight female predominance considering all SGC in children and
adolescents (58% of female patients versus 43% in adults according to Sultan et al.), and this finding is
even more marked for acinic cell carcinoma (ACC) with a sex-ratio F/M of 2.3 versus 1.07 for
mucoepidermoid carcinoma (MEC) as reported by Morse et al 2,14.
The main common site of occurrence, all benign and malignant tumors combined, is the parotid gland
(involved in 80% of cases), followed by the minor salivary glands (MSG) of the oral cavity and the
submandibular glands, and rarely the sublingual glands 2–4,7.
The 4th edition of the World Health Organization (WHO) classification describes over 30 histologic
subtypes of salivary gland tumors, including over 20 subtypes of malignant epithelial tumors
(carcinomas) in adults (Table 2)15–17. Unlike adults, the histologic spectrum of SGC is smaller in children
and adolescents and shows disparities in terms of biological behavior2. MEC represents one-half of all
pediatric SGC, followed by ACC (25-35%). Histologically, both of these histotypes represent low-grade
tumors. More rarely, adenocarcinoma and adenoid cystic carcinoma (AdCC) may be found, which are
both associated with a more aggressive course. Other subtypes such as myoepithelial carcinoma,
undifferentiated carcinoma, or carcinoma ex pleomorphic adenoma have also rarely been described 3.
Familial clustering of SGC have been described and suggest that the etiology of SGC may be related
to multiple susceptibility genes and/or environmental factors18–22. Nevertheless, no genetic predisposing
syndrome has been reported to date, even if some intrafamilial associations have been outlined, such
as parental colorectal cancer23, Hodgkin lymphoma or brain tumor in siblings 24. Contrary to most other
head and neck cancers in adults, SGC are not linked to tobacco or alcohol consumption 6,25. Various
environmental exposures have been investigated, such as asbestos, nickel compounds, silica dust,
rubber manufacturing and woodworking materials26. In a recent French epidemiological study,
significantly increased risk for SGC was observed for some occupations (waiter, charworker, electrical
and electronic equipment assembler, plumber, electric arc welder, sheet-metal worker, building painter,
and material handling equipment operator) 25. Yet, to date, only radiation exposure has clearly been
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shown to increase the risk of developing SGC25,27–29. Personal history of cancer and its treatment (RT
and/or chemotherapy) have also been reported as potential risk factor30. Finally, some studies have
suggested the role of some viral infections (Epstein-Barr Virus, Human Papilloma Virus,
Cytomegalovirus) in the development of SGC31–35.
Most children with SGC present with a palpable asymptomatic mass in the salivary gland, slowly
growing3. Less commonly, other symptoms may include recent pain with no infectious or inflammatory
symptoms, regional lymph node involvement, and, even more rarely, facial nerve palsy, nasal
obstruction, vision impairment or trismus2–5,36,37. Skin tethering and/or ulceration are more likely present
with malignant tumors3,5. Distant metastases are rare at presentation and are mainly located to the
lungs, then liver and bones 4.
The overall prognosis in primary SGC in children and AYA is good, with a 10-year overall survival (OS)
of more than 90%2,6,7,11,14,38,39. According to Sultan’s review, the 10-year overall survival for children/AYA
reached 94%, compared to 46% for adults2. However, locoregional recurrence and distant metastases
are not rare, and survival of patients experiencing recurrence varies considerably depending on
histologic type and tumor grade. The poor outcomes observed after salvage therapy strongly support
the need for adequate initial treatment with an aggressive approach, especially in the setting of highrisk tumors. However, overtreatment of low-risk tumors must be avoided due to the potential risk of late
side effects. Nevertheless, the prognostic stratification of pediatric patients with SGC still constitutes a
major challenge due to the rarity of these tumors, the difficulties of accurate histologic grading and the
overlap between and within histologic subtypes. For example, several grading systems have been
proposed for MEC, such as the Armed Forces Institute of Pathology (AFIP), the Brandwein system, and
other systems, with significant discrepancies between systems in terms of grading criteria, which may
lead to discordant or suboptimal treatment decisions due to potential under- or over-grading40.
Like other pediatric very rare tumors, SGCs in children and adolescents often present diagnostic and
therapeutic challenges for pathologists, surgeons and pediatric oncologists. Since specific pediatric
standardized guidelines are lacking, management decisions are often made at a case-by-case level,
based on guidelines validated for adult patients. However, several disparities have been reported
between children and adults with regard to the histologic spectrum and clinical behavior of SGCs 2. The
therapeutic management of children and adolescents with cancer must also pay special attention to
potential long-term sequelae41. Based on adult guidelines, complete surgical resection with adequate
margins and attempt to preserve nerve structures, constitutes the mainstay of treatment3. However,
indications for adjuvant therapies in children, including concomitant or second-look cervical lymph node
dissection and adjuvant radiotherapy (RT), have yet to be defined, taking into account pediatric
specificities and potential long-term morbidities 2,3,5,6,42,43. In addition, the abovementioned difficulties in
stratifying patients prevent identification of those patients likely to benefit from adjuvant therapy. Neck
dissection is not systematically necessary considering the rarity of lymph node metastasis and is only
performed in case of clinical and/or radiological lymph node enlargement3, or in a second-look strategy
in the case of high-grade or advanced tumors as nodal metastases occur in up to 50% of cases in these
situations5. Based on favorable results in adults44–46, adjuvant RT may be considered for highly selected
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cases such as high-grade histotypes (especially AdCC and other high-grade tumors with perineural
invasion, extraglandular extension and vascular invasion) and advanced tumors with or without lymph
node involvement, but taking into account pediatric specificities and potential long-term morbidities in
children (such as growth defect and risk of secondary malignancies) 2,3,5,6,42,43. The role of chemotherapy
is even more controversial, even in adults, and is now usually limited to palliative therapy for recurrent
and/or metastatic disease not amenable to further surgery or radiation 3,45. Clinical trials investigating the
efficacy of systemic therapy in SGC are very scarce in adults, and data about chemotherapy even rarer
in children14,36. Based on a few number of small studies and case reports in adults, chemotherapy agents
considered to be potentially effective include cisplatin, 5-fluorouracil, vinorelbine, paclitaxel,
cyclophosphamide or doxorubicin 47–55. Finally, recent research into the underlying molecular disorders
in malignant SGC has suggested several potential therapeutic targets, but exclusively based on
preliminary data. Targeted therapies should therefore only be delivered in the context of a prospective
trial.
We present here the internationally harmonized consensus recommendations for the diagnosis and
treatment of children and adolescents with SGCs established by the European Cooperative Study Group
for Pediatric Rare Tumors (EXPeRT) in the framework of the EU-funded PARTN-ER project (Paediatric
Rare Tumours Network - European Registry).
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2.

METHODOLOGY

According to the Consensus Conference Standard Operating Procedure methodology, the levels of
evidence can be classified from Level I to V and the grades of recommendation A to E (Table 1)56.
Levels of evidence
I

Evidence from at least one large randomized, controlled trial of good methodological quality (low
potential for bias) or meta-analyses of well-conducted randomized trials without heterogeneity

II

Small, randomized trials or large randomized trials with a suspicion of bias (lower methodological
quality) or meta-analyses of such trials or of trials with demonstrated heterogeneity

III

Prospective cohort studies

IV

Retrospective cohort studies or case–control studies

V

Studies without control group, case reports, expert opinions

Grades of recommendation
A

Strong evidence for efficacy with a substantial clinical benefit, strongly recommended

B

Strong or moderate evidence for efficacy but with a limited clinical benefit, generally
recommended

C

Insufficient evidence for efficacy or benefit does not outweigh the risk or the disadvantages
(adverse events, costs, ...), optional

D

Moderate evidence against efficacy or for adverse outcome, generally not recommended

E

Strong evidence against efficacy or for adverse outcome, never recommended

Table 1. Levels of evidence and grades of recommendation (adapted from the Infectious Disease
Society of America-United States Public Health Service Grading System)

EXPeRT/PARTN-ER members recognized that due to the rarity of this tumor, no evidence of Level I to
II exists. Therefore, recommendations for VRTs are developed based on the evidence collected from
some published prospective studies (Level III), but more frequently retrospective series (Level IV), case
reports (Level V) and personal expertise (Level V). In addition, the “strength” of recommendations will
be categorized by additional grading (Grade A to E).

To identify tumors that need shared recommendations, PARTN-ER members designed the following
procedure:
- Identification of the tumor of interest on the base of its relevance, and previous PARTN-ER experience,
(i.e., data analysis and publication). Tumors should be classified as VRT (i.e. < 2/100000/inhabitants/y),
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not already analyzed in previous Expo-r-Net project (pleuropneumoblastoma, pancreatoblastoma,
thymic tumors, rare sarcomas), not included in specific international protocols and frequent enough to
be of interest1.
- Designation of two main coordinators for each VRT on the basis of their experience (data analysis,
publications, personal experience).

Coordinators have to:
- Analyze the medical literature and select the relevant papers.
- Propose a series of recommendation in a form of a first draft of recommendations.
- Identify the main diagnostic and therapeutic problems for the designated VRT. The first drafts will be
shared and discussed, along with the relevant publications, into a selected expert group of PARTN-ER
members and annotated.
- A mature version of recommendations will be produced, taking into account proposals from the group
of selected PARTN-ER members.
- The annotated draft will be then proposed to external experts identified by the coordinators based on
a recognized experience on the tumor (pediatricians, medical oncologist, radiation oncologist,
surgeon…).
- The final version will be validated by the whole PARTN-ER group. In case of remaining disagreements,
a vote will be done, during a physical consensus meeting, to agree on in a final consensus.
- Validated version will be submitted to publication in an open-source peer review journal.

The final document including recommendations will be available on PARTN-ER website.

NB: These guidelines may change over time according to new data available. Local clinicians remain
responsible for the care of his patient. The EXPeRT/PARTN-ER members are not responsible for results
or complications related to their use. If necessary, medical discussions are possible with EXPeRT
members of these groups via the expert website: https://vrt.cineca.it
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3.
3.1

PATIENT GROUP

Diagnostic Criteria

As the majority of SGC usually present as a slowly growing asymptomatic mass, diagnosis is often
delayed by up to 12-24 months3,5,12,37,57. Nevertheless, metastases at diagnosis (mainly to the lungs,
followed by the liver and bone) remain rare 2. Contrary to adults, salivary gland tumors are more often
malignant in children (10-25% versus 50%) and a possible or likely malignant diagnosis should therefore
be considered in the presence of any non-inflammatory salivary gland mass (parotid gland in 3/4 of
cases, then minor salivary gland and submandibular gland, rarely sublingual gland), in order to avoid
diagnostic and therapeutic mismanagement9–11. Less frequently, recent pain or swelling without
infectious or inflammatory symptoms, regional lymph node involvement, and rarely facial nerve palsy
can be observed. Skin tethering and/or ulceration are more likely associated with malignant tumors.
Symptoms of more advanced minor salivary gland tumors are due to their localization and may include
nasal obstruction, congestion, vision impairment or trismus2–5,36,37.
Appropriate clinical and imaging studies at diagnosis are useful to assess disease stage, extent of
locoregional and metastatic spread, and eliminate some differential diagnoses3,5,36. Histology is
mandatory for the diagnosis of SGC, since cytology, although useful in the diagnostic management and
planning of the surgical procedure, is frequently insufficient for definitive histopathological diagnosis
[Level V; Grade A].
Discussion by a Multidisciplinary Team (MDT) is highly recommended early in the assessment
process, and before any invasive procedure (including biopsy) [Level V; Grade A].

3.1.1

Imaging

3.1.1.1 Primary tumor and its loco-regional tumor extension:
-

Full clinical evaluation including cervical lymph node and neurological examination [Level V;
Grade A] is necessary in addition to imaging studies.

-

Cervical ultrasound is a useful, easily accessible, well-tolerated, non-invasive and nonirradiating imaging method, which can provide valuable information about tumor characteristics
(solid/cystic component, size, location and local extent). Doppler studies can also eliminate
differential diagnoses such as hemangioma 10. Ultrasound can also be used to guide
preoperative fine-needle aspiration (FNA) or core-needle biopsy (CNB) [Level V; Grade A].

-

Head and neck magnetic resonance imaging (MRI), including functional analyses, is necessary
in the presence of a suspected neoplasm to confirm the precise tumor site and its locoregional
extent, especially to deep tissues or nerves. MRI also provides valuable information about lymph
node and/or bone involvement, and may help to determine the probable nature of the lesion on
diffusion-weighted and dynamic contrast-enhanced sequences58–60 [Level V; Grade A]. When
MRI is not feasible, computed tomography (CT) can be performed, but with lower accuracy.
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3.1.1.2 Distant metastasis
-

Chest CT scan is recommended for malignant tumors, especially high-grade tumors, since
lungs represent the main site of dissemination 5 [Level V; Grade B]. Chest X-ray may be sufficient
for low-grade tumors [Level V; Grade C].

-

The place of fluorodeoxyglucose (FDG) positron emission topography (PET)/CT in
pediatric SGC remains unclear. Based on adult studies, FDG PET/CT is not sufficiently accurate
to discriminate benign from malignant lesions because of the overlap of FDG avidity in both
conditions61,62. However, it appears to be superior to standard imaging (head and neck CT or
MRI, and chest X-ray/CT) for the detection of lymph node and distant metastases and could
therefore be helpful for staging assessment61,63–67 [Level III; Grade D]. Several studies support
the value of metabolic-derived parameters of FDG PET/CT (such as metabolic tumor volume,
and primary tumor and/or positive nodes SUVmax) as prognostic parameters for event-free
survival (EFS) and OS in adults64,68–70. False negative cases were yet reported in patients with
AdCC. Preliminary data indicate the added diagnostic value of prostate-specific membrane
antigen (PSMA) PET/CT in these patients71. However, there are no studies to support the
systematic use of FDG or PSMA PET/CT in pediatric SGC, and these examinations should
therefore be limited to clinical trials [Level V; Grade D].

3.1.2

Histopathology and molecular pathology

When SGC is suspected – based on clinical and radiological findings – histology must be obtained
[Level V; Grade A]. Cytology, although useful in the diagnostic management and planning of the
surgical procedure, is frequently insufficient for definitive histopathological diagnosis. However, cytology
may be helpful to distinguish SGC from other non-neoplastic lesions and from benign or malignant nonepithelial tumors arising in the region of the salivary glands during childhood, such as lymphomas and
sarcomas. In adults, several studies support the role of FNA cytology in the diagnostic work-up of
salivary gland lesions but with disparities in between studies [Level III; Grade A-B for adults]. If accuracy
to distinguish neoplastic from non-neoplastic lesions by means of a rapid and well-tolerated procedure
is well established, the sensitivity of cytology to distinguish between malignant and benign neoplasms
is more controversial (ranging from 60 to more than 90%)72–78. In a recent meta-analysis of 63 studies
comprising more than 5000 FNA, Liu et al. reported an overall sensitivity and specificity of 78% and
87.7% respectively for parotid mass76. Similar results have been reported for submandibular FNA 72,79.
Ultrasound-guided FNA is preferred to palpation-guided FNA, in order to ensure a correct targeting of
puncture and obtain a more representative sampling in the case of heterogeneous tumor, thus allowing
a greater diagnostic accuracy79–81. Yet, if FNA presents numerous advantages (including ease and
accessibility of the procedure, no need of general nor local anesthesia, good tolerance, and low
economic cost), caution is mandatory to avoid the many potential pitfalls related to low-grade SGC on
cytology, with misdiagnosis of malignant lesions in some cases. Thus, therapeutic management should
be planned taking into account both clinical, radiological and FNA findings 82–85. Data on the diagnostic
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role of FNA in children are very scarce. Tolerance and compliance with the procedure can be difficult
for young children3, and poor concordance has been reported between preoperative cytology and
postoperative histology for neoplasms, as reported by Rebours et al. in 2017 (only 20% of concordance
among 15 cases of FNA in pediatric patients, 6 of them echo-guided – misdiagnosis in 60%, and
inconclusive cytology in 20% of cases)36. Nevertheless, FNA can provide useful initial information to
eliminate differential diagnoses such as infection, other non-neoplastic lesions or non-epithelial tumors,
especially in the presence of atypical clinical and radiological signs. Cytology can therefore be
considered in the diagnostic work-up of pediatric salivary gland lesions, but should not by itself influence
the surgical approach in the case of clinical or radiological suspicion of neoplasm86 [Level IV; Grade B].
Preoperative CNB may provide an adequate tissue sample with preserved histologic architecture, and
may therefore increase the diagnostic accuracy compared to FNA 84,87–89. The CNB procedure can be
less well tolerated by young children, requiring general anesthesia, and complications including
hematoma, facial nerve injury in case of parotid lesions and potential tumor spillage depending on
anatomic site and needle size and type, although rarely reported (7 hematomas/1315 CNB in Kim’s
meta-analysis, and only 1 case of cell seeding of a parotid gland/1803 CNB according to Shahs’ review
in 1979), may limit its use84. Once again, only limited data are available concerning the role of salivary
gland CNB in children. However, this procedure can be useful in unresectable tumors, before
performing mutilating surgery or when the diagnosis remains doubtful after the first cytologic
examination3,36 [Level IV; Grade B].
When justified by the high level of clinical and/or radiological suspicion, histologic diagnosis can be
performed at the time of primary surgery3,5,37 [Level IV; Grade A]. Intraoperative frozen section
histologic examination is helpful to ensure clear margins. Caution is nevertheless required in lowgrade tumors, for which reliable intraoperative assessment of surgical margins may be difficult. As for
example, discordances with definitive diagnosis have been noticed in one-half of cases, with major
discordances (benign versus malignant) in 21% and minor discordances (differences in histology
subtypes) in 16% of cases in Rebours review 36.
Review of histology slides by an experienced head and neck pathologist with additional experience
in pediatric tumors is required, even more because of the challenge caused by the great
histomorphologic overlap between and within benign and malignant tumors in this location. In institutions
with less experience in the classification of salivary gland neoplasms, external expert pathology
consultation should be considered 90,91 [Level IV; Grade A]. Given that the majority of low-grade SGC
are defined by recurrent gene fusions, molecular testing may be helpful to confirm the diagnosis in
morphologically ambiguous tumors and on limited or crushed biopsy material [Level IV; Grade B]. For
example, detection of the MECT-MAML2 translocation using various molecular methods (Fluorescence
In Situ Hybridization, Reverse Transcription Polymerase Chain Reaction, Next-Generation Sequencing,
etc.) may confirm the diagnosis of MEC92. Similarly, testing for ETV6-NTRK6 fusion transcript in
secretory carcinoma can be useful to confirm the diagnosis, particularly in unusual variants and tumors
with high-grade transformation, at the same time providing a valuable treatment option for disseminated,
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unresectable or recurrent aggressive tumors with NTRK inhibitors93,94 [Level III; Grade B]. More recently,
ETV6-RET fusion has also been reported in secretory carcinoma95,96.
The 4th edition of the WHO classification describes over 20 histotypes of malignant epithelial salivary
gland tumors (carcinomas) in adults (Table 2)15–17. Unlike adults, the histologic spectrum of SGC is
smaller in children and AYA and shows disparities in terms of biological behavior2.
Malignant tumors
Acinic cell carcinoma
Secretory carcinoma
Mucoepidermoid carcinoma
Adenoid cystic carcinoma
Polymorphous adenocarcinoma
Epithelial–myoepithelial carcinoma
Clear cell carcinoma
Basal cell adenocarcinoma
Sebaceous adenocarcinoma
Intraductal carcinoma
Cystadenocarcinoma
Adenocarcinoma, NOS
Salivary duct carcinoma
Myoepithelial carcinoma
Carcinoma ex pleomorphic adenoma
Carcinosarcoma
Poorly differentiated carcinoma
Neuroendocrine and non-neuroendocrine undifferentiated carcinoma
Large cell neuroendocrine carcinoma
Small cell neuroendocrine carcinoma
Lymphoepithelial carcinoma
Squamous cell carcinoma
Oncocytic carcinoma
Borderline tumor
Sialoblastoma
Benign tumors
Pleomorphic adenoma
Myoepithelioma
Basal cell adenoma
Warthin tumor
Oncocytoma
Lymphadenoma
Cystadenoma
Sialadenoma papilliferum
Ductal papilloma
Sebaceous adenoma
Canalicular adenoma and other ductal adenomas
Other epithelial lesions
Sclerosing polycystic adenosis
Nodular oncocytic hyperplasia
Lymphoepithelial lesions
Intercalated duct hyperplasia
Soft tissue lesions
Hemangioma
Lipoma/sialolipoma
Nodular fasciitis
Hematolymphoid tumors
Extranodal marginal zone lymphoma of MALT

ICD-O coding
8550/3
8502/3
8430/3
8200/3
8525/3
8562/3
8310/3
8147/3
8410/3
8500/2
8440/3
8140/3
8500/3
8982/3
8941/3
8980/3
8020/3
8013/3
8041/3
8082/3
8070/3
8290/3
8974/1
8940/0
8982/0
8147/0
8561/0
8290/0
8563/0
8440/0
8406/0
8503/0
8410/0
8149/0

9120/0
8850/0
8828/0
9699/3

Table 2. WHO Classification of Salivary Gland Tumors (2017)
ICD-O: International Classification of Diseases for Oncology, third edition
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3.1.2.1 Mucoepidermoid carcinoma
MEC represents the most common primary salivary gland cancer in children and AYA (45-50%). The
major salivary glands, especially the parotid gland, are the most common sites of occurrence. MEC is
composed of mucous, intermediate, and epidermoid cells, in various proportions. It is usually low-grade
in children3,5. Several grading systems have been proposed to better stratify patients and guide the
treatment management (see Table 3 for description of main grading systems). If all grading scales now
include 3 levels of grade (low-, intermediate-, and high-grade), variability in definition criteria for each
level instigates inconsistency between these different systems. Among the most popular grading
systems, two are quantitative “point-based” systems, with great reproducibility reported by literature 40,97–
103

. Firstly described, the quantitative AFIP (Armed Forces Institute of Pathology) grading system

proposed by Auclair et al.98,99 in 1992 includes five items: intracystic component < 20%, neural invasion,
necrosis, mitoses ≥ 4/10 HPF, and anaplasia (Table 3). Taking into account that some patients with lowgrade MEC according to the AFIP scale developed metastases or disease-related mortality, Brandwein
et al.100,101 published a modified grading system with additional features of aggressive MEC
(lymphovascular invasion, aggressive pattern of invasion, bony invasion). Thus, as confirmed by a
recent comparative study, the Brandwein system tends to assign a higher percentage of high-grade and
thus maybe “up-grading” tumors, contrary to the AFIP system which is more inclined to “down-grade”40.
These differences are amplified in regard of intermediate-grade tumors, which seem to preferentially
cluster with high-grade tumors according to the AFIP system, while they tend to follow low-grade tumors
behavior with the Brandwein system104,105. If this limitation does not appear in non-quantitative grading
systems such as the Healey scale, the cutoff between each grade may be more ambiguous and thus
less reproducible than with others97. Recent studies argue for a binary grading system such as a
“Brandwein high versus low-plus-intermediate” (since intermediate-grade did not differ from low-grade
tumors in term of survival) scale to better reflect the prognostic behavior in MEC, but further studies are
needed to validate such new scales40. To conclude, it is recommended to define grading of MEC to
guide the treatment management using a standard scheme – rather than a “personal’ approach – such
as the AFIP or Brandwein system, taking into account the specificity of each all the more for
intermediate grade tumors (i.e., “up-grading” tendency of Brandwein contrary to “down-grading”
tendency of AFIP) [Level IV; Grade A].
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Table 3. Comparison of mucoepidermoid carcinoma histologic grading systems, Cipriani et al.40
A recurrent translocation t(11;19)(q21p13) – although reported in some acute leukemias – has been
detected in a high proportion of MEC cases40,106,107. It has been demonstrated that the resultant MECT1MAML2 fusion transcript leads to the activation of the Notch target gene HES1 and can thus play a role
in the oncogenic process 108. This translocation has also been described in some cases of Warthin
tumors, but including cases of morphologically ambiguous cases of Warthin tumors which were
reclassified as highly suspect of MEC, suggesting that these tumor samples of “Warthin tumor” exhibiting
the MECT1-MAML2 chimeric gene should be regarded with caution in order not to misdiagnose Warthinlike MEC109–111. Apart from Warthin tumors, MAML2 rearrangement has not been demonstrated in any
other salivary gland tumor. Thus, the detection of the MECT2-MAML2 translocation using different
molecular methods (Fluorescence In Situ Hybridization, Reverse Transcription Polymerase Chain
Reaction, Next-Generation Sequencing, etc.) may represent a useful diagnostic tool in morphologically
ambiguous MEC92 [Level IV; Grade B].
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3.1.2.2 Acinic cell carcinoma
ACC is the second most common histotype of pediatric SGC, accounting for 25-35% of cases 2,3. ACC
may present various architectural patterns (solid, microcystic, papillary-cystic, follicular) and cellular
components, which can make its diagnosis difficult. Like MEC, ACC is main located in the parotid gland
(more than 80% of cases), and carries mostly low-grade features 112. In adults, this histotype is
associated with a good overall prognosis, despite its tendency for late recurrences in about one-third of
cases113,114. Some cases may have an aggressive evolution, especially in the case of high-grade
transformation115.

3.1.2.3 Adenoid cystic carcinoma
AdCC may involve the parotid, submandibular and minor salivary glands. It is composed of epithelial
and myoepithelial cells, variably arranged in tubular, cribriform and solid patterns. Perineural invasion
constitutes a hallmark of this entity, and a high rate of locoregional invasion is frequently reported, with
infiltration of adjacent soft tissues3. This tumor is characterized by a t(6;9)(q22-23;p23-24) translocation
(MYB-NFIB), frequently associated with additional mutations involving MYB 116. AdCC is known to be
associated with a relatively poor survival with a high risk of locoregional and distant recurrences, all the
more for the solid pattern117,118. This high-risk histotype requires more aggressive therapy; nevertheless,
AdCC is rarely reported in the pediatric cohort.

3.1.2.4 Others
Finally, (ex-mammary analogue) secretory carcinoma, adenocarcinoma NOS, myoepithelial
carcinoma, undifferentiated carcinoma, squamous cell carcinoma and carcinoma ex
pleomorphic adenoma have also rarely been described in children 3,119.
Non-epithelial malignant neoplasms are rare in this location. They mainly include 5:
-

Lymphomas,

-

Sarcomas, including rhabdomyosarcoma, malignant peripheral nerve sheath tumor,
fibrosarcoma, malignant fibrous histiocytoma, angiosarcoma, Ewing family tumor, and synovial
sarcoma,

-

Neuroblastoma.

Other rare low-grade or aggressive malignant epithelial tumors to be excluded are:
-

Sialoblastoma in infants and young children120,

-

NUT carcinoma,

-

Metastases from other primary cancers (which develop preferentially in the parotid glands and
are most often of squamous cell origin) – extremely rare in children.
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Additional assessments

Before RT, detailed dental assessment including clinical evaluation, dental panoramic
radiography ± dental scan is necessary121 [Level V; Grade A].

-

In the rare situations where chemotherapy is considered, a laboratory work-up (full blood
count, liver and renal function) and specific evaluations depending on chemotherapeutic
agents (e.g., audiometry, echocardiography) are required, in order to limit side effects
[Level V; Grade A].

-

Fertility preservation options are not necessary before surgery and/or locoregional RT
[Level V; Grade A] but could be considered before chemotherapy but taking into account
that chemotherapy is mostly considered in situations of poor prognosis.

4.

TREATMENT
DETAILS

General considerations:
-

MDT consultation is mandatory at diagnosis and during therapy [Level IV; Grade A].

-

Collaboration with an adult head and neck tumor expert network is highly recommended
[Level V; Grade A].

-

Patients/families should be invited to participate in a prospective clinical trial when available,
with data collection in national or international databases [Level IV; Grade B].

-

Surgery designed to achieve complete resection with adequate margins constitutes the
cornerstone of treatment [Level III; Grade A].

-

The indications for cervical lymph node dissection, adjuvant RT and/or rarely
chemotherapy have yet to be defined and should be discussed by the MDT [Level IV; Grade
B].

-

The poor outcomes observed after salvage therapy in the case of high-grade tumors strongly
support the need for adequate initial treatment with an aggressive approach. However,
overtreatment of low-risk tumors must be avoided due to the potential risk of late side effects.

-

Most long-term effects after the treatment of SGC are related to the initial disease extension
and thus the extent of surgery required to achieve complete resection, and RT when performed.
Long-term follow-up is recommended [Level V; Grade A].

-

Treatment guidelines should be identical for all SGC, both primary and secondary tumors.
However, treatment decisions must take into account potential long-term sequelae after
treatment of the primary tumor [Level V; Grade A].
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Treatment
Surgery

Complete surgery is the mainstay of treatment, regardless of the tumor type and location3–5,37,45,57,122–
124

[Level III; Grade A] and represents a major prognostic factor10,125–129. Excision biopsy or tumor

enucleation should be avoided due to the risk of tumor seeding [Level III; Grade E]. In the case of
close or positive margins, additional surgery designed to ensure microscopically complete resection
should be considered, whenever possible without mutilation [Level V; Grade B]. Given the rarity of the
disease, and the high risk of postoperative facial nerve injury for parotid tumors, referral to a
specialized head and neck surgical oncology center is highly recommended2,37 [Level IV; Grade A].
4.1.1.1 Primary tumor
Parotid tumors:
Total parotidectomy with complete tumor resection and facial nerve preservation is the treatment of
choice for malignant parotid tumors whenever feasible [Level IV; Grade A]. Partial superficial
parotidectomy (i.e., resection of the latero-facial portion of the gland) can be considered for tumors
arising in the superficial lobe, depending on the intraoperative findings (it may be difficult to achieve
clear margins with this procedure in most cases) 2,3,5,37,43,130,131 [Level IV; Grade B]. Transient (16 to 50%
of cases) or permanent (10 to 30% of cases) postoperative facial nerve injury is one of the main
risks of parotid surgery, particularly in children, in whom the smaller caliber of the facial nerve branches
makes its dissection difficult, requiring extra-care and dedicated surgical tools to avoid excessive
traction2,4. The risk of persistent facial nerve paralysis is higher in case of total parotidectomy.
Intraoperative electrophysiologic facial nerve monitoring is highly recommended6 [Level IV; Grade
A]. Facial nerve preservation should be attempted in the absence of macroscopic facial nerve
involvement or close margins, making complete resection impossible43,130 [Level IV; Grade A]. In other
cases, intraoperative nerve reconstruction (free graft, vascularized free flap…), whenever feasible,
otherwise secondary nerve transplant should be considered2,5,37 [Level IV ; Grade A]. In addition to
facial nerve paralysis, Frey syndrome (up to 50% of occurrence), scar complications, sialocele,
bleeding, hematoma or fistula have also been reported 4,5. Apart from above, first bite syndrome is a rare
but burdensome complication of deep lobe parotid and parapharyngeal space dissections 132.
Submandibular tumors:
Regional dissection of the submandibular triangle bounded by the mandible superiorly, the anterior belly
of the digastric muscle anteroinferiorly, and the posterior belly of the digastric muscly posteroinferiorly,
is recommended [Level IV; Grade A]. Dissection should include the submandibular gland and
surrounding lymph nodes and any locally invaded tissues3,5. Postoperative complications include
transient or permanent marginal mandibular nerve weakness, ranula, postoperative fluid collection, and
cellulitis133.
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Minor salivary glands/sublingual tumors:
MSG or sublingual tumors are rare, but mostly malignant134. Wide excision with tumor-free surgical
margins and an attempt to preserve function is required3,5,135 [Level IV; Grade A]. Surgery modalities
depend on the type, location and extent of the tumor. Clear margins can be difficult to achieve in some
MSG tumors136,137. Surgery for sublingual tumors may include partial or total en bloc resection of the
floor of the mouth mucosa, according to the tumor size and extensions138.

4.1.1.2 Regional lymph nodes
There is no consensus in the literature regarding systematic lymph node dissection, especially in the
low-grade SGC predominantly observed in pediatric patients. In view of the rarity of lymph node
involvement in children (10% versus 30% in adults according to the comparative SEER analysis by
Sultan et al.2 and the recent meta-analysis of Zamani et al.4) and considering potential long-term
postoperative complications, systematic neck dissection remains controversial for pediatric SGC.
According to Zamani et al., only one-third of children with a diagnosis of SGC underwent neck dissection
and less than 10% of neck dissected children had positive lymph nodes; these findings are confirmed
in the retrospective series of Rebours et al.4,36. Thus, several studies have proposed to reserve upfront
systematic elective neck dissection to cases with clinically or radiologically suspected lymph
node involvement [Level IV; Grade B]. Second-look prophylactic lymphadenectomy can be
considered and discussed by the MDT for high-grade and/or advanced tumors, as lymph node
involvement has mainly been reported in these situations 45. [Level IV; Grade B]. Neck dissection should
be ipsilateral to the primary tumor, except for midline tumors that require bilateral dissection [Level IV;
Grade B].

4.1.2

Radiotherapy

The role of adjuvant RT in pediatric SGC remains unclear. The level of evidence is mostly based on
retrospective series of adult patients, in which adjuvant RT was shown to improve local control, EFS
and OS compared to surgery alone45. As for example, Terhaard et al. have reported in a large
retrospective study with 498 patients (112 patients with surgery alone vs. 398 patients with surgery and
adjuvant RT) that patients who received postoperative RT had higher local control rates (5- and 10years actuarial local control rate of respectively 94% and 91% vs. 84% and 76%, p=0.0005), all the more
for patients with high-risk tumors such as T3-T4 tumors (84% vs. 18%, p<0.001), close resection
margins (95% vs. 55%, p=0.003), incomplete resection (82% vs. 44%, p<0.05), bone invasion (86% vs.
54%, p=0.04), and perineural invasion (88% vs. 60%, p=0.01). Regional control rate was also
significantly improved with adjuvant RT for patients with pN+ tumors (86% vs. 62%, p=0.03). However,
considering the subgroup of patients with early stage tumors (T1-T2) with complete resection, the impact
of postoperative RT on survival is more debatable and was not found to be correlated with higher local
control rate in the Terhaard’s study44. According to the French Network of Rare Head and Neck Tumors
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(REFCOR) guidelines, adjuvant RT in adults should be reserved for high-grade tumors, incomplete
surgical resections, advanced stages and/or lymph node invasion139 [Level IV; Grade A for adults].
Due to the rarity of pediatric SGC, mostly corresponding to low-grade tumors, only limited data are
available concerning the role of RT. The potential benefit of RT was highlighted in a recent retrospective
multicentric study published by Morse et al. enrolling 588 patients. Surgery alone was performed in 351
patients (60%), whereas adjuvant RT was added for 145 patients (25%), the remaining patients received
surgery, RT and chemotherapy. Controlling for patient and tumor characteristics, adjuvant RT was
associated with improved OS (HR=0.15; IC95% [0.02-0.92]; p=0.041), even in the subset of patients
with high-grade tumors (HR=0.12; IC95% [0.02-0.64]; p=0.014)14. However, there is a high risk of postradiation complications in this young population, including long-term morbidity, which should be
considered in view of the long-life expectancy of these patients. Late side effects of head and neck RT
in children can be extensive and include3,5,6:
- Acute side effects, that may persist for a long time: pain, mucositis, xerostomia, dysgeusia,
odynophagia, alopecia, fatigue, hematological side effect (low blood counts).
- Late side effects, which may arise after a long delay from treatment completion: musculoskeletal
growth retardation, dental development defect, osteoradionecrosis and fractures, trismus, functional
damages including hearing loss and vision impairment, delayed intellectual development,
hypothyroidism, and second cancer.
Indications for adjuvant RT in the treatment of pediatric SGC must therefore be carefully considered
case-by-case level by the MDT [Level V; Grade A]. According to the comparative population-based
study published by Sultan et al., children and AYA received RT less frequently than their adults’
counterparts (27% vs. 51%, p<0,001)2. This may reflect the lower incidence of high-risk tumors in
children compared to adults, and the special attention made to limit long-term morbidity in the pediatric
population. Several other retrospective series of pediatric SGC have reported similar average frequency
of adjuvant RT, but with various findings depending on the study due to the lack of consensus about its
indication and the various periods involved4.

4.1.2.1 Primary tumor
Based on adult recommendations, weighted by the abovementioned pediatric specificities, adjuvant RT
should only be considered for highly selected cases such as high-grade histotypes (especially AdCC
and other high-grade tumors with perineural invasion, extraglandular extension and vascular invasion)
and advanced (T3-T4) tumors with or without lymph node involvement [Level IV; Grade B].
Indications for RT for low- or intermediate-grades should take into account other factors of poor
prognosis, but RT is generally not recommended [Level IV; Grade D]. There is no consensus about
treatment modalities. As a general principle, careful treatment planning is necessary and the use of
three-dimensional conformal RT, which may improve the therapeutic index and limit the irradiated
volume compared to intensity modulated radiotherapy (IMRT) is highly recommended, especially for
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lateralized tumors [Level V; Grade A]. Because of the relative radioresistance of SGC (depending on
tumor type), a high dose to the tumor bed is generally recommended, i.e. 60 Gy6,36,37,42,140, in line with
general adult recommendations45,139 [Level IV; Grade B]. Few data are available concerning the potential
benefit of proton beam therapy for SGC141, but the available data suggest satisfactory acute toxicity
and dosimetric profile (with a lower rate of low-dose bath of healthy tissues), including for children 140.
Proton beam therapy could be of interest and should be more thoroughly investigated to evaluate the
long-term benefit in term of late effects, which remain very common and severe [Level IV; Grade C].
Finally, in an alternative approach, Mao et al. treated 24 children with high-risk parotid MEC with postoperative

125

I seed brachytherapy (radioactivity of 18.5-33.3 MBq per seed and prescription dose

between 60-120 Gy) with promising results in terms of survival and side effects profile 142. However,
these preliminary results from a small retrospective cohort would require to be confirmed in further
prospective clinical trials [Level IV; Grade C].

4.1.2.2 Regional lymph nodes
Very few studies have reported data concerning the indications and modalities of adjuvant nodal RT,
and no consensus has been reached for either adults or children. Based on adult practices and a few
retrospective multicenter pediatric studies, adjuvant nodal RT should be reserved for high-grade
tumors when complete neck dissection is not deemed feasible or in the presence of several
positive nodes or extracapsular spread [Level IV; Grade B]. Adjuvant nodal RT could be proposed
on a case-by-case basis for non-high-grade pN+ tumors with extracapsular spread or more than 3
involved nodes42 [Level IV; Grade B]. A similar dose to that delivered to the tumor bed can be proposed,
i.e. 60 Gy [Level IV; Grade B]. Nodal irradiation area should be ipsilateral to the primary tumor, except
for midline tumors, which require bilateral treatment [Level IV; Grade B].

4.1.3

Systemic therapy

The role of chemotherapy in the management of SGC remains highly controversial and, for most
children with SGC, there is no evidence in support of adjuvant chemotherapy. Very few studies have
investigated the efficacy of systemic therapy in adults 45,54,143, and most of them concerned AdCC.
Chemotherapy is generally reserved for the palliative treatment of recurrent and/or metastatic disease
not amenable to further surgery or RT3,5,45,54 [Level V; Grade C]. No consensus has been reached about
the optimal chemotherapy regimens. Based on adult studies, the chemotherapeutic agents considered
to be potentially effective in SGC, regardless of the histotype, include: cisplatin, 5-fluorouracil,
doxorubicin, and cyclophosphamide45. Further data are needed on the safety and efficacy of
chemotherapy in pediatric SGC, and situations where this therapeutic option could be discussed should
remain rare, limited to unresectable and/or metastatic diseases (which are exceptional in children). In
addition, particular attention must be paid to the choice of therapeutic regimen, with the aim of limiting
side effects, especially in a palliative situation. As far as possible, these treatments should therefore be
delivered in the context of prospective clinical trials [Level V; Grade B]. Similarly, recent research into
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the underlying molecular disorders in malignant SGC has suggested several potential therapeutic
targets, but data are too preliminary and targeted therapies should only be delivered in the setting of a
prospective trial [Level V; Grade B].
In 2006, Laurie et al. performed a systematic review regarding systemic therapy (chemotherapy and
targeted agents) used in the palliative management of main histotypes encountered in advanced adult
SGC cases54. More recently, Wang et al. reviewed different aspects of SGC treatment in adults,
including potential chemotherapy and targeted strategies published45.
-

Adenoid cystic carcinoma:

Most of published data concern AdCC, including phase II prospective trials in adults, due to the
aggressiveness of this tumor. Apart Laurie’s and Wang’s articles, the recent review of Cherifi et al.
provided an overview of systemic therapy investigated in locally recurrent or metastatic AdCC143.
Considering chemotherapy, mitoxantrone, vinorelbine and epirubicin have been associated with
objective responses or stabilization in a single-agent regimen. Cisplatin-anthracycline-based regimens
± cyclophosphamide (“CAP” regimen) have been proposed with potential benefit, but additional toxicity.
Cisplatin and vinorelbine combination therapy has also been associated with 44% of objective response
rate, with a median response duration of 15 months for complete responses and 7.5 months for partial
responses. Paclitaxel is not recommended in AdCC, because of lack of efficacy 53.
Considering targeted therapies, several agents have been investigated, based on potential molecular
profiles of AdCC. As c-kit is expressed in up to 90% of AdCC, c-KIT inhibitors such as imatinib or
dasatinib have been proposed, but with disparate results, no significant objective response rate (<5%)
and a short response duration. Some partial responses have been reported with the combination of
imatinib and cisplatin. In the same way, EGFR inhibitors such as cetuximab, gefitinib or lapatinib have
been evaluated because of high rates of EGFR overexpression in AdCC (> 80% of cases), but with
disappointing results for most of them as a single agent. Combinations of chemotherapy + EGFR
inhibitor have been proposed for patients with metastatic AdCC (cisplatin-5FU-cetuximab) or locally
advanced (cisplatin-cetuximab + radiotherapy) with around 40% of objective response. Other targeted
therapies have been investigated, including proteasome inhibitor (bortezomib), HDAC inhibitor
(vorinostat), multi-kinase inhibitors (sorafenib, sunitinib, axitinib, lenvatinib, or pazopanib144…), mTOR
inhibitors (such as everolimus), Notch 1 inhibitor (brontictuzumab), but with only few stable diseases or
transient partial responses.
-

Mucoepidermoid carcinoma

Although MEC represents the most common histotype of SGC, there are currently no studies of systemic
therapy specific to this histotype, given the rarity of high-risk MEC even in adults (most of these tumors
harboring low-grade with low metastatic potential and are therefore treated with exclusive surgery).
Considering chemotherapy, contrary to AdCC, paclitaxel has been reported with potential activity, as
well as cisplatin-based regimens.
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Adenocarcinoma, NOS

Again, no specific study investigating systemic therapies in this specific subtype is available. Based on
published studies enrolling different histiotypes of SGC, paclitaxel, vinorelbine, and CAP or variants
have demonstrated antitumor activity. EGFR inhibitors could have some activity, as well as Her-2
inhibitors and anti-androgen therapies for patients with high-grade adenocarcinoma NOS and salivary
duct carcinoma54. Nevertheless, these entities are extremely rare in the pediatric cohort.
-

Secretory carcinoma

In (ex-mammary analogue) secretory carcinoma which harbors a t(12;15)(p13;q25) translocation
forming the ETV6-NTRK6 transcript, long-lasting objective responses have been reported with NTRK
inhibitors, such as larotrectinib or entrectinib, in several phases 1 and 2 trials93,94 [Level III; Grade B].
Finally, several trials investigating immune-based therapies, such as pembrolizumab, nivolumab and
ipilimumab, are still ongoing143 [Level V; Grade C].

4.2
4.2.1

General strategy
Localized and resectable SGC

First-line surgery, whenever possible, is highly recommended [Level III; Grade A].
Upfront neck dissection should be performed in the presence of clinical or radiological suspicion of lymph
node involvement [Level IV; Grade B]. Second-look prophylactic dissection should be considered in the
case of high-risk tumors (high-grade tumors and/or with perineural spread and/or lymphovascular
involvement and/or advanced stages) [Level IV; Grade B].
Adjuvant RT of the tumor bed should be discussed, depending on tumor stage, histotype, grade and
completeness of resection. It should be considered for AdCC and other high-grade histotypes (with
perineural invasion, extraglandular extension and vascular invasion) and advanced (T3-T4) tumors
regardless of node status [Level IV; Grade B]. RT is generally not required for completely resected
localized low-grade tumors and should be avoided in the absence of other factors of poor prognosis
[Level IV; Grade D]. Its indication in other cases (i.e., advanced non-high-grade tumors or non-advanced
high-grade tumors) should be assessed by the MDT, taking into account the benefits and potential side
effects [Level IV; Grade C]. Adjuvant nodal RT should be performed in the case of high-grade tumors
without complete neck exploration or associated with several positive nodes or extracapsular spread. It
may be considered for low- or intermediate--grade tumors with extensive lymph node involvement (i.e.,
extracapsular spread or more than 3 involved nodes) [Level IV; Grade B].
There is no place for chemotherapy in the treatment of resectable localized SGC, even in the presence
of lymph node involvement at diagnosis [Level IV; Grade D].

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

21

Salivary gland carcinoma

4.2.2

Standard Clinical Practice
document

Unresectable and/or metastatic SGC at diagnosis

Due to the rarity of this situation, no consensus has been reached concerning the management of
patients with unresectable locally advanced and/or metastatic SGC at diagnosis. As a general principle,
an up-front multi-agent chemotherapy strategy could be considered, but the optimal regimen has not
yet been defined [Level V; Grade C]. Targeted therapy or immunotherapy may be proposed but should
only be delivered in the setting of prospective clinical trials, and when a distinct molecular target has
been clearly identified in the individual tumor [Level V; Grade C].
In the rare cases of localized and unresectable tumor, delayed surgery after tumor reduction should be
proposed as soon as possible [Level V; Grade B].
Depending on the tumor response to systemic therapy and its feasibility, delayed surgery of the primary
tumor and metastases could be considered for metastatic diseases [Level V; Grade C]. RT of the primary
tumor and/or metastases, alone or in combination with chemotherapy as already reported in
unresectable AdCC by Haddad et al.145, may also be considered [Level V; Grade C].

4.2.3

Recurrent SGC

Survival of patients with recurrent SGC varies considerably, depending on tumor histotype and grade,
and the extent of recurrence.
In the case of low- or intermediate-grade tumor at diagnosis, another biopsy is recommended before
treatment to confirm the diagnosis, especially in the case of late recurrence [Level V; Grade A]. Review
of the histology of the primary tumor by an expert pathologist (at the time of biopsy of the recurrence)
may also be useful in cases with atypical features [Level V; Grade A]. Wherever possible, surgery should
be proposed, together with neck dissection in the presence of suspected lymph node extension [Level
V; Grade A]. Adjuvant RT could be considered for intermediate/high-grade tumors, disseminated
(including lymph node extension) and/or early recurrence, taking into account potential previous
radiation fields [Level V; Grade B].
In the case of unresectable locoregional recurrence, preoperative systemic therapy may be considered,
but the optimal regimen has not been defined [Level V; Grade C]. Preoperative RT could be an option
in some cases [Level V; Grade C].
The prognosis is more uncertain in the case of metastatic relapse. Systemic therapy (chemotherapy,
targeted therapy, immunotherapy) and/or palliative RT may be considered case-by-case [Level V; Grade
C]. Whenever possible, enrolment in prospective clinical trials is recommended [Level V; Grade B].

4.3

Assessments

Patients should undergo a clinical and imaging evaluation every 3 months for 2 years, then every 4 to
6 months for 3 years (depending on the level of risk of the disease).
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Imaging studies could be head and neck ultrasound and/or MRI (the type of imaging evaluation should
be discussed with the radiology team depending on the tumor location and previous radiologic findings).
For high-risk tumors, chest X-ray could be performed every 6 months for 5 years.
In the rare cases of metastatic disease, imaging evaluation should include the assessment of known
metastatic sites (as for example: chest CT scan for pulmonary metastases).
Other imaging studies should be considered depending on clinical evaluation.

4.4

Summary of known adverse events associated with treatment recommendation

Main known adverse events associated with treatment recommendation are detailed in previous
chapters.
They include:
Type of treatment

Main side effects

Total or partial parotidectomy

Transient or permanent facial nerve paralysis,
Frey syndrome, scar complications, sialocele,
bleeding, hematoma, fistula, first bite syndrome

Surgery of submandibular tumor

Transient or permanent marginal mandibular
nerve weakness, ranula, postoperative fluid
collection, cellulitis

Surgery of MSG or sublingual tumor
Radiotherapy

- Acute side effects, that may persist for a long
time: pain, mucositis, xerostomia, dysgeusia,
odynophagia, alopecia, fatigue, hematological
side effect (low blood counts).
- Late side effects, which may arise after a long
delay from treatment completion:
musculoskeletal growth retardation, dental
development defect, osteoradionecrosis and
fractures, trismus, functional damages including
hearing loss and vision impairment, delayed
intellectual development, hypothyroidism, and
second cancer.

Systemic therapy

Depending on the pharmaceutic agent delivered

Table 4. Summary of known adverse events
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Supportive treatment

After surgery, general supportive post-operative treatment (i.e., scar nursing, analgesic therapy…) are
recommended [Level V; Grade A].
In the case where RT is considered, early nutritional status evaluation +/- supportive care if needed are
recommended, taking into account the risk of mucositis [Level V; Grade A]. Other supportive treatment
may be necessary depending on the potential acute side effects (analgesic therapy, skin care…) [Level
V; Grade A].
In the rare situations where chemotherapy is discussed, central venous access insertion may be
considered before chemotherapy administration, depending on the chemotherapeutic agents [Level V;
Grade B].

4.6

Genetic considerations

Several studies have noticed previous history of primary cancer before the diagnosis of SGC, mainly
MEC28,29,36,37,42. A recent report from the Childhood Cancer Survivor Study (CCSS) has indeed collected
23 cases of second salivary gland cancer from among 14135 childhood cancer survivors at a mean age
of 24.8 years (i.e., 15 years after primary malignancy). Considering the pediatric age, Thariat et al. have
reported in a multicentric French study 13 patients with history of various cancer – mainly hematological
malignancies – among 38 pediatric patients with SGC (34%)42. However, this relatively high proportion
of SGC occurring as second cancer has mainly been associated with previous RT and its dose or
chemotherapy and its mutagenic potential, more than a genetic predisposition146,147. If the role for a
genetic predisposition can be questioned for patients who did not previously received head and neck
RT, there are no defined genetic predisposing syndromes that have been reported to date.
In this context, there is no specific need of genetic counselling for pediatric SGC, but this option may be
discussed and should thus be proposed on an individual basis depending on family history and
preferences, even more for patients with a history of cancer [Level IV; Grade B].

4.7

Patient Follow Up

Due to the possibility of frequent long-term toxicities in survivors after RT or invasive surgery, a strict
follow-up more than 5 years is highly recommended. Surveillance should focus on both the risk of
recurrence (locoregional and/or metastatic), which may occur even after several years, and potential
long-term side effects, including surgical complications and radiation-related effects depending on the
dose and volume of irradiation (dental and facial development defects with functional and esthetic
sequelae, hearing loss, vision impairment, fibrosis, xerostomia, hypothyroidism, etc.) 3,5 [Level IV; Grade
A].

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

24

Salivary gland carcinoma

Standard Clinical Practice
document

Special attention must be paid to potential radiation-induced second cancers or benign tumors, although
no significant risk has yet been reported after RT for SGC, and in view of the rarity of these tumors in
children6,42 [Level IV; Grade A].

5.

REFERENCE
LIST

1.
Ferrari A, Brecht IB, Gatta G, et al. Defining and listing very rare cancers of paediatric age: consensus
of the Joint Action on Rare Cancers in cooperation with the European Cooperative Study Group for Pediatric
Rare Tumors. Eur J Cancer Oxf Engl 1990. 2019;110:120-126. doi:10.1016/j.ejca.2018.12.031
2.
Sultan I, Rodriguez-Galindo C, Al-Sharabati S, Guzzo M, Casanova M, Ferrari A. Salivary gland
carcinomas in children and adolescents: A population-based study, with comparison to adult cases. Head Neck.
2011;33(10):1476-1481. doi:10.1002/hed.21629
3.
Yoshida EJ, García J, Eisele DW, Chen AM. Salivary gland malignancies in children. Int J Pediatr
Otorhinolaryngol. 2014;78(2):174-178. doi:10.1016/j.ijporl.2013.11.001
4.
Zamani M, Grønhøj C, Schmidt Jensen J, von Buchwald C, Charabi BW, Hjuler T. Survival and
characteristics of pediatric salivary gland cancer: A systematic review and meta-analysis. Pediatr Blood Cancer.
2019;66(3):e27543. doi:10.1002/pbc.27543
5.
Thariat J, Vedrine P-O, Orbach D, et al. Salivary gland tumors in children. Bull Cancer (Paris).
2011;98(7):847-855. doi:10.1684/bdc.2011.1399
6.
Kupferman ME, de la Garza GO, Santillan AA, et al. Outcomes of pediatric patients with malignancies
of the major salivary glands. Ann Surg Oncol. 2010;17(12):3301-3307. doi:10.1245/s10434-010-1165-2
7.
Shapiro NL, Bhattacharyya N. Clinical characteristics and survival for major salivary gland
malignancies in children. Otolaryngology--head and neck surgery : official journal of American Academy of
Otolaryngology-Head and Neck Surgery. doi:10.1016/j.otohns.2005.11.018
8.
Barnes L, Eveson J, Reichart P, Sidransky D. Pathology and Genetics of Head and Neck Tumours. Vol
9.; 2005. Accessed February 25, 2020. http://publications.iarc.fr/Book-And-Report-Series/Who-ClassificationOf-Tumours/Pathology-And-Genetics-Of-Head-And-Neck-Tumours-2005
9.
Muenscher A, Diegel T, Jaehne M, Ussmüller J, Koops S, Sanchez-Hanke M. Benign and malignant
salivary gland diseases in children A retrospective study of 549 cases from the Salivary Gland Registry,
Hamburg. Auris Nasus Larynx. 2009;36(3):326-331. doi:10.1016/j.anl.2008.07.006
10.
Bradley P, McClelland L, Mehta D. Paediatric salivary gland epithelial neoplasms. ORL J Oto-RhinoLaryngol Its Relat Spec. 2007;69(3):137-145. doi:10.1159/000099222
11.
Ribeiro K de CB, Kowalski LP, Saba LMB, de Camargo B. Epithelial salivary glands neoplasms in
children and adolescents: a forty-four-year experience. Med Pediatr Oncol. 2002;39(6):594-600.
doi:10.1002/mpo.10168
12.
Gontarz M, Wyszyńska-Pawelec G, Zapała J. Primary epithelial salivary gland tumours in children and
adolescents. Int J Oral Maxillofac Surg. 2018;47(1):11-15. doi:10.1016/j.ijom.2017.06.004
13.
Xu B, Aneja A, Ghossein R, Katabi N. Salivary gland epithelial neoplasms in pediatric population: a
single-institute experience with a focus on the histologic spectrum and clinical outcome. Hum Pathol.
2017;67:37-44. doi:10.1016/j.humpath.2017.07.007
14.
Morse E, Fujiwara RJT, Husain Z, Judson B, Mehra S. Pediatric Salivary Cancer: Epidemiology,
Treatment Trends, and Association of Treatment Modality with Survival. Otolaryngol Neck Surg.
2018;159(3):553-563. doi:10.1177/0194599818771926
15.
Xu B, Katabi N. Evolving concepts and new entities in the 2017 WHO classification of salivary gland
tumors. Diagn Histopathol. 2018;24(5):172-179. doi:10.1016/j.mpdhp.2018.03.001
16.
Seethala RR, Stenman G. Update from the 4th Edition of the World Health Organization Classification
of Head and Neck Tumours: Tumors of the Salivary Gland. Head Neck Pathol. 2017;11(1):55-67.
doi:10.1007/s12105-017-0795-0
17.
El-Naggar AK, Chan JKC, Rubin Grandis J, Takata T, Slootweg PJ, International Agency for Research
on Cancer. WHO Classification of Head and Neck Tumours.; 2017.
18.
Albeck H, Bentzen J, Ockelmann HH, Nielsen NH, Bretlau P, Hansen HS. Familial clusters of

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

25

Salivary gland carcinoma

Standard Clinical Practice
document

nasopharyngeal carcinoma and salivary gland carcinomas in Greenland natives. Cancer. 1993;72(1):196-200.
doi:10.1002/1097-0142(19930701)72:1<196::aid-cncr2820720135>3.0.co;2-d
19.
Merrick Y, Albeck H, Nielsen NH, Hansen HS. Familial clustering of salivary gland carcinoma in
Greenland. Cancer. 1986;57(10):2097-2102. doi:10.1002/1097-0142(19860515)57:10<2097::aidcncr2820571035>3.0.co;2-l
20.
Aro K, Klockars T, Leivo I, Mäkitie A. Familial predisposition for salivary gland cancer in Finland.
Clin Med Insights Ear Nose Throat. 2014;7:7-11. doi:10.4137/CMENT.S13770
21.
Delides A, Velegrakis G, Kontogeorgos G, Karagianni E, Nakas D, Helidonis E. Familial bilateral
acinic cell carcinoma of the parotid synchronous with pituitary adenoma: case report. Head Neck.
2005;27(9):825-828. doi:10.1002/hed.20219
22.
Depowski PL, Setzen G, Chui A, Koltai PJ, Dollar J, Ross JS. Familial occurrence of acinic cell
carcinoma of the parotid gland. Arch Pathol Lab Med. 1999;123(11):1118-1120. doi:10.1043/00039985(1999)123<1118:FOOACC>2.0.CO;2
23.
Hemminki K, Vaittinen P. Effect of paternal and maternal cancer on cancer in the offspring: a
population-based study. Cancer Epidemiol Biomark Prev Publ Am Assoc Cancer Res Cosponsored Am Soc Prev
Oncol. 1997;6(12):993-997.
24.
Hemminki K, Brandt A, Sundquist J, Bermejo JL. Brain cancers in siblings of salivary gland cancer
patients suggest viral etiology? Int J Cancer. 2008;122(5):1198-1199. doi:10.1002/ijc.23132
25.
Radoï L, Barul C, Menvielle G, et al. Risk factors for salivary gland cancers in France: Results from a
case-control study, the ICARE study. Oral Oncol. 2018;80:56-63. doi:10.1016/j.oraloncology.2018.03.019
26.
Bradley PJ, Guntinas-Lichius O, eds. Salivary Gland Disorders and Diseases: Diagnosis and
Management. Georg Thieme Verlag; 2011:b-002-85511. doi:10.1055/b-002-85511
27.
Schneider AB, Lubin J, Ron E, et al. Salivary gland tumors after childhood radiation treatment for
benign conditions of the head and neck: dose-response relationships. Radiat Res. 1998;149(6):625-630.
28.
Boukheris H, Stovall M, Gilbert ES, et al. Risk of salivary gland cancer after childhood cancer: a report
from the Childhood Cancer Survivor Study. Int J Radiat Oncol Biol Phys. 2013;85(3):776-783.
doi:10.1016/j.ijrobp.2012.06.006
29.
Védrine PO, Coffinet L, Temam S, et al. Mucoepidermoid carcinoma of salivary glands in the pediatric
age group: 18 clinical cases, including 11 second malignant neoplasms. Head Neck. 2006;28(9):827-833.
doi:10.1002/hed.20429
30.
Whatley WS, Thompson JW, Rao B. Salivary gland tumors in survivors of childhood cancer.
Otolaryngol Head Neck Surg. 2006;134(3):385-388. doi:10.1016/j.otohns.2005.10.022
31.
Melnick M, Deluca KA, Jaskoll T. CMV-induced pathology: pathway and gene–gene interaction
analysis. Exp Mol Pathol. 2014;97(1):154-165. doi:10.1016/j.yexmp.2014.06.011
32.
Mozaffari HR, Ramezani M, Janbakhsh A, Sadeghi M. Malignant Salivary Gland Tumors and EpsteinBarr Virus (EBV) Infection: A Systematic Review and Meta-Analysis. Asian Pac J Cancer Prev APJCP.
2017;18(5):1201-1206. doi:10.22034/APJCP.2017.18.5.1201
33.
Venkateswaran L, Gan YJ, Sixbey JW, Santana VM. Epstein-Barr virus infection in salivary gland
tumors in children and young adults. Cancer. 2000;89(2):463-466. doi:10.1002/10970142(20000715)89:2<463::aid-cncr35>3.0.co;2-r
34.
Lin FC-F, Chen P-L, Tsao T-Y, Li C-R, Jeng K-C, Tsai SC-S. Prevalence of human papillomavirus and
Epstein-Barr virus in salivary gland diseases. J Int Med Res. 2014;42(5):1093-1101.
doi:10.1177/0300060514543041
35.
Melnick M, Sedghizadeh PP, Allen CM, Jaskoll T. Human cytomegalovirus and mucoepidermoid
carcinoma of salivary glands: cell-specific localization of active viral and oncogenic signaling proteins is
confirmatory of a causal relationship. Exp Mol Pathol. 2012;92(1):118-125. doi:10.1016/j.yexmp.2011.10.011
36.
Rebours C, Couloigner V, Galmiche L, et al. Pediatric salivary gland carcinomas: Diagnostic and
therapeutic management: Pediatric Salivary Gland Carcinomas. The Laryngoscope. 2017;127(1):140-147.
doi:10.1002/lary.26204
37.
Chiaravalli S, Guzzo M, Bisogno G, et al. Salivary gland carcinomas in children and adolescents: The
Italian TREP project experience: Salivary Gland Carcinoma in Children. Pediatr Blood Cancer.
2014;61(11):1961-1968. doi:10.1002/pbc.25139
38.
Aro K, Leivo I, Grénman R, Mäkitie AA. Paediatric salivary gland cancer in Finland. Int J Pediatr
Otorhinolaryngol. 2012;76(9):1304-1307. doi:10.1016/j.ijporl.2012.05.024

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

26

Salivary gland carcinoma

Standard Clinical Practice
document

39.
Fang Q-G, Shi S, Li Z-N, Zhang X, Liu F-Y, Sun C-F. Epithelial salivary gland tumors in children: a
twenty-five-year experience of 122 patients. Int J Pediatr Otorhinolaryngol. 2013;77(8):1252-1254.
doi:10.1016/j.ijporl.2013.04.034
40.
Cipriani NA, Lusardi JJ, McElherne J, et al. Mucoepidermoid Carcinoma: A Comparison of Histologic
Grading Systems and Relationship to MAML2 Rearrangement and Prognosis. Am J Surg Pathol.
2019;43(7):885-897. doi:10.1097/PAS.0000000000001252
41.
Kattner P, Strobel H, Khoshnevis N, et al. Compare and contrast: pediatric cancer versus adult
malignancies. Cancer Metastasis Rev. 2019;38(4):673-682. doi:10.1007/s10555-019-09836-y
42.
Thariat J, Vedrine P-O, Temam S, et al. The Role of Radiation Therapy in Pediatric Mucoepidermoid
Carcinomas of the Salivary Glands. J Pediatr. 2013;162(4):839-843. doi:10.1016/j.jpeds.2012.09.045
43.
Callender DL, Frankenthaler RA, Luna MA, Lee SS, Goepfert H. Salivary gland neoplasms in children.
Arch Otolaryngol Head Neck Surg. 1992;118(5):472-476. doi:10.1001/archotol.1992.01880050018003
44.
Terhaard CHJ, Lubsen H, Rasch CRN, et al. The role of radiotherapy in the treatment of malignant
salivary gland tumors. Int J Radiat Oncol Biol Phys. 2005;61(1):103-111. doi:10.1016/j.ijrobp.2004.03.018
45.
Wang X, Luo Y, Li M, Yan H, Sun M, Fan T. Management of salivary gland carcinomas - a review.
Oncotarget. 2016;8(3):3946-3956. doi:10.18632/oncotarget.13952
46.
Temelli Ö, Kekilli E, Kizilay A. Postoperative Radiotherapy in Salivary Gland Carcinoma: A Single
Institution Experience. Gulf J Oncolog. 2017;1(23):26-32.
47.
Budd GT, Groppe CW. Adenoid cystic carcinoma of the salivary gland. Sustained complete response to
chemotherapy. Cancer. 1983;51(4):589-590. doi:10.1002/1097-0142(19830215)51:4<589::aidcncr2820510405>3.0.co;2-q
48.
Lagha A, Chraiet N, Ayadi M, et al. Systemic therapy in the management of metastatic or advanced
salivary gland cancers. Head Neck Oncol. 2012;4:19. doi:10.1186/1758-3284-4-19
49.
Creagan ET, Woods JE, Rubin J, Schaid DJ. Cisplatin-based chemotherapy for neoplasms arising from
salivary glands and contiguous structures in the head and neck. Cancer. 1988;62(11):2313-2319.
doi:10.1002/1097-0142(19881201)62:11<2313::aid-cncr2820621110>3.0.co;2-4
50.
Dimery IW, Legha SS, Shirinian M, Hong WK. Fluorouracil, doxorubicin, cyclophosphamide, and
cisplatin combination chemotherapy in advanced or recurrent salivary gland carcinoma. J Clin Oncol Off J Am
Soc Clin Oncol. 1990;8(6):1056-1062. doi:10.1200/JCO.1990.8.6.1056
51.
Dreyfuss AI, Clark JR, Fallon BG, Posner MR, Norris CM, Miller D. Cyclophosphamide, doxorubicin,
and cisplatin combination chemotherapy for advanced carcinomas of salivary gland origin. Cancer.
1987;60(12):2869-2872. doi:10.1002/1097-0142(19871215)60:12<2869::aid-cncr2820601203>3.0.co;2-y
52.
Venook AP, Tseng A, Meyers FJ, et al. Cisplatin, doxorubicin, and 5-fluorouracil chemotherapy for
salivary gland malignancies: a pilot study of the Northern California Oncology Group. J Clin Oncol Off J Am
Soc Clin Oncol. 1987;5(6):951-955. doi:10.1200/JCO.1987.5.6.951
53.
Laurie SA, Ho AL, Fury MG, Sherman E, Pfister DG. Systemic therapy in the management of
metastatic or locally recurrent adenoid cystic carcinoma of the salivary glands: a systematic review. Lancet
Oncol. 2011;12(8):815-824. doi:10.1016/S1470-2045(10)70245-X
54.
Laurie SA, Licitra L. Systemic therapy in the palliative management of advanced salivary gland
cancers. J Clin Oncol. 2006;24(17):2673-2678. doi:10.1200/JCO.2005.05.3025
55.
Rizk S, Robert A, Vandenhooft A, Airoldi M, Kornek G, Machiels J-P. Activity of chemotherapy in the
palliative treatment of salivary gland tumors: review of the literature. Eur Arch Oto-Rhino-Laryngol Off J Eur
Fed Oto-Rhino-Laryngol Soc EUFOS Affil Ger Soc Oto-Rhino-Laryngol - Head Neck Surg. 2007;264(6):587594. doi:10.1007/s00405-007-0297-x
56.
Dykewicz CA, Centers for Disease Control and Prevention (U.S.), Infectious Diseases Society of
America, American Society of Blood and Marrow Transplantation. Summary of the Guidelines for Preventing
Opportunistic Infections among Hematopoietic Stem Cell Transplant Recipients. Clin Infect Dis.
2001;33(2):139-144. doi:10.1086/321805
57.
Yu GY, Li ZL, Ma DQ, Zhang Y. Diagnosis and treatment of epithelial salivary gland tumours in
children and adolescents. Br J Oral Maxillofac Surg. 2002;40(5):389-392.
58.
Yuan Y, Tang W, Tao X. Parotid gland lesions: separate and combined diagnostic value of
conventional MRI, diffusion-weighted imaging and dynamic contrast-enhanced MRI. Br J Radiol.
2016;89(1060):20150912. doi:10.1259/bjr.20150912
59.
Thoeny HC. Imaging of salivary gland tumours. Cancer Imaging. 2007;7(1):52-62. doi:10.1102/1470-

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

27

Salivary gland carcinoma

Standard Clinical Practice
document

7330.2007.0008
60.
Yabuuchi H, Fukuya T, Tajima T, Hachitanda Y, Tomita K, Koga M. Salivary gland tumors: diagnostic
value of gadolinium-enhanced dynamic MR imaging with histopathologic correlation. Radiology.
2003;226(2):345-354. doi:10.1148/radiol.2262011486
61.
Bertagna F, Nicolai P, Maroldi R, et al. Diagnostic role of (18)F-FDG-PET or PET/CT in salivary gland
tumors: A systematic review. Rev Esp Med Nucl Imagen Mol. 2015;34(5):295-302.
62.
Larson CR, Wiggins RH. FDG-PET Imaging of Salivary Gland Tumors. Semin Ultrasound CT MR.
2019;40(5):391-399. doi:10.1053/j.sult.2019.07.003
63.
Lee SH, Roh J-L, Kim JS, et al. Detection of distant metastasis and prognostic prediction of recurrent
salivary gland carcinomas using 18 F-FDG PET/CT. Oral Dis. 2018;24(6):940-947. doi:10.1111/odi.12877
64.
Park MJ, Oh JS, Roh J-L, et al. 18F-FDG PET/CT Versus Contrast-Enhanced CT for Staging and
Prognostic Prediction in Patients With Salivary Gland Carcinomas. Clin Nucl Med. 2017;42(3):e149-e156.
doi:10.1097/RLU.0000000000001515
65.
Westergaard-Nielsen M, Rohde M, Godballe C, et al. Up-front F18-FDG PET/CT in suspected salivary
gland carcinoma. Ann Nucl Med. 2019;33(8):554-563. doi:10.1007/s12149-019-01362-9
66.
Roh J-L, Ryu CH, Choi S-H, et al. Clinical utility of 18F-FDG PET for patients with salivary gland
malignancies. J Nucl Med. 2007;48(2):240-246.
67.
Kim M-J, Kim JS, Roh J-L, et al. Utility of 18F-FDG PET/CT for detecting neck metastasis in patients
with salivary gland carcinomas: preoperative planning for necessity and extent of neck dissection. Ann Surg
Oncol. 2013;20(3):899-905. doi:10.1245/s10434-012-2716-5
68.
Almuhaimid TM, Lim WS, Roh J-L, et al. Pre-treatment metabolic tumor volume predicts tumor
metastasis and progression in high-grade salivary gland carcinoma. J Cancer Res Clin Oncol.
2018;144(12):2485-2493. doi:10.1007/s00432-018-2760-z
69.
Cheng N-M, Hsieh C-E, Liao C-T, et al. Prognostic Value of Tumor Heterogeneity and SUVmax of
Pretreatment 18F-FDG PET/CT for Salivary Gland Carcinoma With High-Risk Histology. Clin Nucl Med.
2019;44(5):351-358. doi:10.1097/RLU.0000000000002530
70.
Hsieh C-E, Cheng N-M, Chou W-C, et al. Pretreatment Primary Tumor and Nodal SUVmax Values on
18F-FDG PET/CT Images Predict Prognosis in Patients With Salivary Gland Carcinoma. Clin Nucl Med.
2018;43(12):869-879. doi:10.1097/RLU.0000000000002287
71.
van Boxtel W, Lütje S, van Engen-van Grunsven ICH, et al. 68Ga-PSMA-HBED-CC PET/CT imaging
for adenoid cystic carcinoma and salivary duct carcinoma: a phase 2 imaging study. Theranostics.
2020;10(5):2273-2283. doi:10.7150/thno.38501
72.
Feinstein AJ, Alonso J, Yang S-E, St John M. Diagnostic Accuracy of Fine-Needle Aspiration for
Parotid and Submandibular Gland Lesions. Otolaryngol Head Neck Surg. 2016;155(3):431-436.
doi:10.1177/0194599816643041
73.
Kumar S, Harish PS, Paramesha K, Teerthanath S, Jayaprakash S, Sunitha Z. Role of Fine Needle
Aspiration Cytology in Salivary Gland Tumours in Correlation with Their Histopathology: A Two Year
Prospective Study. J Clin Diagn Res JCDR. 2011;5(7):1375-1380.
74.
Schmidt RL, Hall BJ, Wilson AR, Layfield LJ. A Systematic Review and Meta-Analysis of the
Diagnostic Accuracy of Fine-Needle Aspiration Cytology for Parotid Gland Lesions. Am J Clin Pathol.
2011;136(1):45-59. doi:10.1309/AJCPOIE0CZNAT6SQ
75.
Eytan DF, Yin LX, Maleki Z, et al. Utility of preoperative fine needle aspiration in parotid lesions. The
Laryngoscope. 2018;128(2):398-402. doi:10.1002/lary.26776
76.
Liu CC, Jethwa AR, Khariwala SS, Johnson J, Shin JJ. Sensitivity, Specificity, and Posttest Probability
of Parotid Fine-Needle Aspiration: A Systematic Review and Meta-analysis. Otolaryngol Head Neck Surg.
2016;154(1):9-23. doi:10.1177/0194599815607841
77.
Sarkar A, Sharma N, Sharma S. Fine Needle Aspiration Cytology Utility in Salivary Gland Tumor
Diagnosis. Indian J Otolaryngol Head Neck Surg Off Publ Assoc Otolaryngol India. 2017;69(2):147-154.
doi:10.1007/s12070-016-0982-4
78.
Ashraf A, Shaikh AS, Kamal F, Sarfraz R, Bukhari MH. Diagnostic reliability of FNAC for salivary
gland swellings: a comparative study. Diagn Cytopathol. 2010;38(7):499-504. doi:10.1002/dc.21211
79.
Harb JL, Bakar D, Dhingra JK. Diagnostic Accuracy of Fine-Needle Biopsy for Salivary Gland
Neoplasms in a Community Otolaryngology Practice. OTO Open. 2020;4(3):2473974X20949184.
doi:10.1177/2473974X20949184

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

28

Salivary gland carcinoma

Standard Clinical Practice
document

80.
Conrad R, Yang S-E, Chang S, et al. Comparison of Cytopathologist-Performed Ultrasound-Guided
Fine-Needle Aspiration With Cytopathologist-Performed Palpation-Guided Fine-Needle Aspiration: A Single
Institutional Experience. Arch Pathol Lab Med. 2018;142(10):1260-1267. doi:10.5858/arpa.2017-0123-OA
81.
Hosokawa S, Takebayashi S, Sasaki Y, et al. Clinical analysis of false-negative fine needle aspiration
cytology of head and neck cancers. Postgrad Med. 2019;131(2):151-155. doi:10.1080/00325481.2019.1559431
82.
Kocjan G, Nayagam M, Harris M. Fine needle aspiration cytology of salivary gland lesions: advantages
and pitfalls. Cytopathol Off J Br Soc Clin Cytol. 1990;1(5):269-275. doi:10.1111/j.1365-2303.1990.tb00360.x
83.
Rajwanshi A, Gupta K, Gupta N, et al. Fine-needle aspiration cytology of salivary glands: diagnostic
pitfalls--revisited. Diagn Cytopathol. 2006;34(8):580-584. doi:10.1002/dc.20353
84.
Zbären P, Triantafyllou A, Devaney KO, et al. Preoperative diagnostic of parotid gland neoplasms:
fine-needle aspiration cytology or core needle biopsy? Eur Arch Otorhinolaryngol. 2018;275(11):2609-2613.
doi:10.1007/s00405-018-5131-0
85.
Fernandes H, D’souza CRS, Khosla C, George L, Katte NH. Role of FNAC in the Preoperative
Diagnosis of Salivary Gland Lesions. J Clin Diagn Res JCDR. 2014;8(9):FC01-FC03.
doi:10.7860/JCDR/2014/6735.4809
86.
Iro H, Zenk J. Salivary gland diseases in children. GMS Curr Top Otorhinolaryngol Head Neck Surg.
2014;13:Doc06. doi:10.3205/cto000109
87.
Kim HJ, Kim JS. Ultrasound-guided core needle biopsy in salivary glands: A meta-analysis. The
Laryngoscope. 2018;128(1):118-125. doi:10.1002/lary.26764
88.
Song IH, Song JS, Sung CO, et al. Accuracy of Core Needle Biopsy Versus Fine Needle Aspiration
Cytology for Diagnosing Salivary Gland Tumors. J Pathol Transl Med. 2015;49(2):136-143.
doi:10.4132/jptm.2015.01.03
89.
Novoa E, Gürtler N, Arnoux A, Kraft M. Diagnostic value of core needle biopsy and fine-needle
aspiration in salivary gland lesions. Head Neck. 2016;38 Suppl 1:E346-352. doi:10.1002/hed.23999
90.
Westra WH, Kronz JD, Eisele DW. The impact of second opinion surgical pathology on the practice of
head and neck surgery: a decade experience at a large referral hospital. Head Neck. 2002;24(7):684-693.
doi:10.1002/hed.10105
91.
Kronz JD, Westra WH. The role of second opinion pathology in the management of lesions of the head
and neck. Curr Opin Otolaryngol Head Neck Surg. 2005;13(2):81-84.
doi:10.1097/01.moo.0000156162.20789.66
92.
Skálová A, Stenman G, Simpson RHW, et al. The Role of Molecular Testing in the Differential
Diagnosis of Salivary Gland Carcinomas. Am J Surg Pathol. 2018;42(2):e11-e27.
doi:10.1097/PAS.0000000000000980
93.
Drilon A, Laetsch TW, Kummar S, et al. Efficacy of Larotrectinib in TRK Fusion-Positive Cancers in
Adults and Children. N Engl J Med. 2018;378(8):731-739. doi:10.1056/NEJMoa1714448
94.
Drilon A, Siena S, Ou S-HI, et al. Safety and Antitumor Activity of the Multitargeted Pan-TRK, ROS1,
and ALK Inhibitor Entrectinib: Combined Results from Two Phase I Trials (ALKA-372-001 and STARTRK-1).
Cancer Discov. 2017;7(4):400-409. doi:10.1158/2159-8290.CD-16-1237
95.
Guilmette J, Dias-Santagata D, Nosé V, Lennerz JK, Sadow PM. Novel gene fusions in secretory
carcinoma of the salivary glands: enlarging the ETV6 family. Hum Pathol. 2019;83:50-58.
doi:10.1016/j.humpath.2018.08.011
96.
Salgado CM, Alaggio R, Reyes-Múgica M, Zin A, de Vito R. Clinicopathologic and Molecular
Characterization of Four Cases of Pediatric Salivary Secretory Carcinoma (SSC), One with ETV6-RET Fusion.
Head Neck Pathol. Published online January 18, 2021. doi:10.1007/s12105-021-01288-7
97.
Seethala RR. An Update on Grading of Salivary Gland Carcinomas. Head Neck Pathol. 2009;3(1):6977. doi:10.1007/s12105-009-0102-9
98.
Auclair PL, Goode RK, Ellis GL. Mucoepidermoid carcinoma of intraoral salivary glands. Evaluation
and application of grading criteria in 143 cases. Cancer. 1992;69(8):2021-2030. doi:10.1002/10970142(19920415)69:8<2021::aid-cncr2820690803>3.0.co;2-7
99.
Goode RK, Auclair PL, Ellis GL. Mucoepidermoid carcinoma of the major salivary glands: clinical and
histopathologic analysis of 234 cases with evaluation of grading criteria. Cancer. 1998;82(7):1217-1224.
doi:10.1002/(sici)1097-0142(19980401)82:7<1217::aid-cncr2>3.0.co;2-c
100.
Brandwein MS, Ivanov K, Wallace DI, et al. Mucoepidermoid carcinoma: a clinicopathologic study of
80 patients with special reference to histological grading. Am J Surg Pathol. 2001;25(7):835-845.

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

29

Salivary gland carcinoma

Standard Clinical Practice
document

doi:10.1097/00000478-200107000-00001
101.
Bai S, Clubwala R, Adler E, et al. Salivary mucoepidermoid carcinoma: a multi-institutional review of
76 patients. Head Neck Pathol. 2013;7(2):105-112. doi:10.1007/s12105-012-0405-0
102.
Guzzo M, Andreola S, Sirizzotti G, Cantu G. Mucoepidermoid carcinoma of the salivary glands:
clinicopathologic review of 108 patients treated at the National Cancer Institute of Milan. Ann Surg Oncol.
2002;9(7):688-695. doi:10.1007/BF02574486
103.
Luna MA. Salivary mucoepidermoid carcinoma: revisited. Adv Anat Pathol. 2006;13(6):293-307.
doi:10.1097/01.pap.0000213058.74509.d3
104.
Aro K, Leivo I, Mäkitie AA. Management and outcome of patients with mucoepidermoid carcinoma of
major salivary gland origin: a single institution’s 30-year experience. The Laryngoscope. 2008;118(2):258-262.
doi:10.1097/MLG.0b013e31815a6b0b
105.
Nance MA, Seethala RR, Wang Y, et al. Treatment and survival outcomes based on histologic grading
in patients with head and neck mucoepidermoid carcinoma. Cancer. 2008;113(8):2082-2089.
doi:10.1002/cncr.23825
106.
Kang H, Tan M, Bishop JA, et al. Whole-Exome Sequencing of Salivary Gland Mucoepidermoid
Carcinoma. Clin Cancer Res Off J Am Assoc Cancer Res. 2017;23(1):283-288. doi:10.1158/1078-0432.CCR-160720
107.
Shafique K, Zhang PJ, Montone KT, Song S, Livolsi VA, Baloch Z. Pathologic grading of
mucoepidermoid carcinomas of the salivary gland and its effect on clinicopathologic follow-up: an institutional
experience. Hum Pathol. 2020;98:89-97. doi:10.1016/j.humpath.2020.02.001
108.
O’Neill ID. t(11;19) translocation and CRTC1-MAML2 fusion oncogene in mucoepidermoid
carcinoma. Oral Oncol. 2009;45(1):2-9. doi:10.1016/j.oraloncology.2008.03.012
109.
Fehr A, Röser K, Belge G, Löning T, Bullerdiek J. A closer look at Warthin tumors and the t(11;19).
Cancer Genet Cytogenet. 2008;180(2):135-139. doi:10.1016/j.cancergencyto.2007.10.007
110.
Tirado Y, Williams MD, Hanna EY, Kaye FJ, Batsakis JG, El-Naggar AK. CRTC1/MAML2 fusion
transcript in high grade mucoepidermoid carcinomas of salivary and thyroid glands and Warthin’s tumors:
implications for histogenesis and biologic behavior. Genes Chromosomes Cancer. 2007;46(7):708-715.
doi:10.1002/gcc.20458
111.
Zhang D, Liao X, Tang Y, et al. Warthin-like Mucoepidermoid Carcinoma of the Parotid Gland:
Unusual Morphology and Diagnostic Pitfalls. Anticancer Res. 2019;39(6):3213-3217.
doi:10.21873/anticanres.13461
112.
Ash S, Yaniv I, Feinmesser R, Konen O, Feinmesser M. Acinic Cell Carcinoma of the Parotid Gland in
Children and Adolescents. J Pediatr Hematol Oncol. 2018;40(2):99-103. doi:10.1097/MPH.0000000000000994
113.
Al-Zaher N, Obeid A, Al-Salam S, Al-Kayyali BS. Acinic cell carcinoma of the salivary glands: a
literature review. Hematol Oncol Stem Cell Ther. 2009;2(1):259-264. doi:10.1016/s1658-3876(09)50035-0
114.
Lin W-N, Huang H-C, Wu C-C, et al. Analysis of acinic cell carcinoma of the parotid gland - 15 years
experience. Acta Otolaryngol (Stockh). 2010;130(12):1406-1410. doi:10.3109/00016481003796801
115.
Skálová A, Sima R, Vanecek T, et al. Acinic cell carcinoma with high-grade transformation: a report of
9 cases with immunohistochemical study and analysis of TP53 and HER-2/neu genes. Am J Surg Pathol.
2009;33(8):1137-1145. doi:10.1097/PAS.0b013e3181a38e1c
116.
Dillon PM, Chakraborty S, Moskaluk CA, Joshi PJ, Thomas CY. Adenoid cystic carcinoma: A review
of recent advances, molecular targets, and clinical trials. Head Neck. 2016;38(4):620-627.
doi:10.1002/hed.23925
117.
Dubergé T, Bénézery K, Resbeut M, et al. [Adenoid cystic carcinoma of the head and neck: a
retrospective series of 169 cases]. Cancer Radiother J Soc Francaise Radiother Oncol. 2012;16(4):247-256.
doi:10.1016/j.canrad.2012.02.003
118.
van Weert S, Bloemena E, van der Waal I, et al. Adenoid cystic carcinoma of the head and neck: a
single-center analysis of 105 consecutive cases over a 30-year period. Oral Oncol. 2013;49(8):824-829.
doi:10.1016/j.oraloncology.2013.05.004
119.
Ngouajio AL, Drejet SM, Phillips DR, Summerlin D-J, Dahl JP. A systematic review including an
additional pediatric case report: Pediatric cases of mammary analogue secretory carcinoma. Int J Pediatr
Otorhinolaryngol. 2017;100:187-193. doi:10.1016/j.ijporl.2017.07.004
120.
Prigent M, Teissier N, Peuchmaur M, et al. Sialoblastoma of salivary glands in children: chemotherapy
should be discussed as an alternative to mutilating surgery. Int J Pediatr Otorhinolaryngol. 2010;74(8):942-945.

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

30

Salivary gland carcinoma

Standard Clinical Practice
document

doi:10.1016/j.ijporl.2010.01.026
121.
Brennan MT, Treister NS, Sollecito TP, et al. Dental disease before radiotherapy in patients with head
and neck cancer: Clinical Registry of Dental Outcomes in Head and Neck Cancer Patients. J Am Dent Assoc
1939. 2017;148(12):868-877. doi:10.1016/j.adaj.2017.09.011
122.
Dahan LS, Giorgi R, Vergez S, et al. Mucoepidermoid carcinoma of salivary glands: A French Network
of Rare Head and Neck Tumors (REFCOR) prospective study of 292 cases. Eur J Surg Oncol. Published online
November 21, 2020. doi:10.1016/j.ejso.2020.11.123
123.
Ryan JT, El-Naggar AK, Huh W, Hanna EY, Weber RS, Kupferman ME. Primacy of surgery in the
management of mucoepidermoid carcinoma in children. Head Neck. 2011;33(12):1769-1773.
doi:10.1002/hed.21675
124.
Wang C, Mao M, Li B, Kim K, Han Z, Feng Z. Surgery Alone Is Effective in the Management of
Pediatric Salivary Gland Acinic Cell Carcinoma. J Oral Maxillofac Surg. 2019;77(8):1713-1723.
doi:10.1016/j.joms.2019.01.044
125.
Aro K, Leivo I, Mäkitie A. Management of salivary gland malignancies in the pediatric population.
Curr Opin Otolaryngol Head Neck Surg. 2014;22(2):116-120. doi:10.1097/MOO.0000000000000026
126.
Qureshi SS, Bhagat M, Singhal N, et al. Clinical characteristics and treatment outcomes of primary and
recurrent malignancy involving the salivary glands in children. Head Neck. 2016;38(6):852-856.
doi:10.1002/hed.24114
127.
Cockerill CC, Gross BC, Contag S, et al. Pediatric malignant salivary gland tumors: 60 year follow up.
Int J Pediatr Otorhinolaryngol. 2016;88:1-6. doi:10.1016/j.ijporl.2016.05.021
128.
Galer C, Santillan AA, Chelius D, et al. Minor salivary gland malignancies in the pediatric population.
Head Neck. 2012;34(11):1648-1651. doi:10.1002/hed.21980
129.
Orvidas LJ, Kasperbauer JL, Lewis JE, Olsen KD, Lesnick TG. Pediatric parotid masses. Arch
Otolaryngol Head Neck Surg. 2000;126(2):177-184. doi:10.1001/archotol.126.2.177
130.
Rahbar R, Grimmer JF, Vargas SO, et al. Mucoepidermoid carcinoma of the parotid gland in children:
A 10-year experience. Arch Otolaryngol Head Neck Surg. 2006;132(4):375-380. doi:10.1001/archotol.132.4.375
131.
Liu B, Liu J-Y, Zhang W-F, Jia J. Pediatric parotid tumors: clinical review of 24 cases in a Chinese
population. Int J Pediatr Otorhinolaryngol. 2012;76(7):1007-1011. doi:10.1016/j.ijporl.2012.03.020
132.
Laccourreye O, Werner A, Garcia D, Malinvaud D, Tran Ba Huy P, Bonfils P. First bite syndrome. Eur
Ann Otorhinolaryngol Head Neck Dis. 2013;130(5):269-273. doi:10.1016/j.anorl.2012.11.003
133.
Hockstein NG, Samadi DS, Gendron K, Carpentieri D, Wetmore RF. Pediatric submandibular triangle
masses: a fifteen-year experience. Head Neck. 2004;26(8):675-680. doi:10.1002/hed.20019
134.
Lin Y, Wang Y, Zhang H, August M, Xiang X, Zhang F. Sublingual Gland Tumors Worldwide: A
Descriptive Retrospective Study of 839 Cases. J Oral Maxillofac Surg Off J Am Assoc Oral Maxillofac Surg.
2020;78(9):1546-1556. doi:10.1016/j.joms.2020.04.023
135.
Bradley PJ, Ferris RL. Surgery for Malignant Sublingual and Minor Salivary Gland Neoplasms. Adv
Otorhinolaryngol. 2016;78:113-119. doi:10.1159/000442131
136.
Lee S-Y, Shin HA, Rho KJ, Chung HJ, Kim S-H, Choi EC. Characteristics, management of the neck,
and oncological outcomes of malignant minor salivary gland tumours in the oral and sinonasal regions. Br J Oral
Maxillofac Surg. 2013;51(7):e142-147. doi:10.1016/j.bjoms.2012.05.004
137.
Hay AJ, Migliacci J, Zanoni DK, McGill M, Patel S, Ganly I. Minor Salivary Gland tumors of the Head
and Neck- Memorial Sloan Kettering experience. Incidence and outcomes by site and histological type. Cancer.
2019;125(19):3354-3366. doi:10.1002/cncr.32208
138.
Rinaldo A, Shaha AR, Pellitteri PK, Bradley PJ, Ferlito A. Management of malignant sublingual
salivary gland tumors. Oral Oncol. 2004;40(1):2-5. doi:10.1016/s1368-8375(03)00104-0
139.
Janot F, Baglin A-C, Baujat B. Prise en charge des cancers ORL rares : synthèse des recommandations
du réseau d’expertise français REFCOR. Oncologie. 2015;17(5):256-258. doi:10.1007/s10269-015-2523-2
140.
Grant SR, Grosshans DR, Bilton SD, et al. Proton versus conventional radiotherapy for pediatric
salivary gland tumors: Acute toxicity and dosimetric characteristics. Radiother Oncol. 2015;116(2):309-315.
doi:10.1016/j.radonc.2015.07.022
141.
Chuong M, Bryant J, Hartsell W, et al. Minimal acute toxicity from proton beam therapy for major
salivary gland cancer. Acta Oncol Stockh Swed. 2020;59(2):196-200. doi:10.1080/0284186X.2019.1698764
142.
Mao M-H, Zheng L, Wang X-M, et al. Surgery combined with postoperative 125 I seed brachytherapy
for the treatment of mucoepidermoid carcinoma of the parotid gland in pediatric patients. Pediatr Blood Cancer.

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

31

Salivary gland carcinoma

Standard Clinical Practice
document

2017;64(1):57-63. doi:10.1002/pbc.26217
143.
Cherifi F, Rambeau A, Johnson A, et al. Traitements systémiques du carcinome adénoïde kystique de la
sphère ORL localement avancé ou métastatique, une revue systématique. Bull Cancer (Paris).
2019;106(10):923-938. doi:10.1016/j.bulcan.2019.05.003
144.
Guigay J, Fayette J, Even C, et al. PACSA: Phase II study of pazopanib in patients with progressive
recurrent or metastatic (R/M) salivary gland carcinoma (SGC). J Clin Oncol. 2016;34:6086-6086.
doi:10.1200/JCO.2016.34.15_suppl.6086
145.
Haddad RI, Posner MR, Busse PM, et al. Chemoradiotherapy for Adenoid Cystic Carcinoma:
Preliminary Results of an Organ Sparing Approach. Am J Clin Oncol. 2006;29(2):153-157.
doi:10.1097/01.coc.0000203756.36866.17
146.
Armstrong GT, Liu W, Leisenring W, et al. Occurrence of Multiple Subsequent Neoplasms in LongTerm Survivors of Childhood Cancer: A Report From the Childhood Cancer Survivor Study. J Clin Oncol.
2011;29(22):3056-3064. doi:10.1200/JCO.2011.34.6585
147.
Verma J, Teh BS, Paulino AC. Characteristics and outcome of radiation and chemotherapy-related
mucoepidermoid carcinoma of the salivary glands. Pediatr Blood Cancer. 2011;57(7):1137-1141.
doi:10.1002/pbc.22978
148.
Brierley JD, Gospodarowicz MK, Wittekind C. TNM Classification of Malignant Tumours, 8th Edition.
Wiley.; 2016. Accessed October 19, 2020. https://www.wiley.com/enfr/TNM+Classification+of+Malignant+Tumours%2C+8th+Edition-p-9781119263579

The interpretation and responsibility of the use of this ESCP guidance document lies fully with the user (please see full disclaimer on page 2)

32

Salivary gland carcinoma

Standard Clinical Practice
document

APPENDIX 1 – TUMOR STAGING
The use of the 8th edition of American Joint Committee on Cancer staging system is
recommended148 [Level IV; Grade A].
Primary Tumor
TX
T0
Tis
T1
T2
T3
T4

Primary tumor cannot be assessed
No evidence of primary tumor
Carcinoma in situ
Tumor 2 cm or less in greatest dimension without extraparenchymal extension*
Tumor more than 2 cm but not more than 4 cm in greatest dimension without
extraparenchymal extension*
Tumor more than 4 cm and/or tumor with extraparenchymal extension*
T4a: Tumor invades skin, mandible, ear canal and/or facial nerve
T4b: Tumor invades base of skull, pterygoid plates and/or encases carotid artery

Regional Lymph Nodes
NX
N0
N1
N2

N3

Regional lymph nodes cannot be assessed
No regional lymph node metastasis
Metastasis in a single ipsilateral lymph node, 3 cm or less in greatest dimension
N2a: Metastasis in a single ipsilateral lymph node, more than 3 cm but not more than 6
cm in greatest dimension
N2b: Metastases in multiple ipsilateral lymph nodes, none more than 6 cm in greatest
dimension
N2c: Metastases in bilateral or contralateral lymph nodes, none more than 6 cm in
greatest dimension
Metastasis in a lymph node more than 6 cm in greatest dimension

Distant Metastasis
MX
M0
M1

Distant metastasis cannot be assessed
No distant metastasis
Distant metastasis

Stage
I
II
III
IVA
IVB
IVC

T1 N0 M0
T2 N0 M0
T3 N0 M0, or T1-3 N1 M0
T1-3 N2 M0, or T4a N0-2 M0
T4b Any N M0, or Any T N3 M0
Any T Any N M1

Note 1: * Extraparenchymal extension is clinical or macroscopic evidence of invasion of soft tissues or
nerve, except those listed under T4a and T4b. Microscopic evidence alone does not constitute
extraparenchymal extension for classification purposes.
Note 2: AJCC 8th edition introduces the use of extranodal extension (ENE) in pN categorization. It must
be clearly defined as tumor present within the confines of the lymph node and extending through the
lymph node capsule into the surrounding connective tissue, with or without associated stromal reaction.
Any node with ENE is considered as pN3b.
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APPENDIX 2 – THERAPEUTIC FLOWCHART, THE PARTN-ER PROPOSAL

SGC, salivary gland carcinoma; FNA, fine needle aspiration; CNB, core needle biopsy; MTD,
multidisciplinary team discussion; MSG, minor salivary glands; HG, high-grade; R0, microscopically
complete resection; R1, microscopically incomplete resection; R2, macroscopically incomplete
resection; ⩝, whatever; w/o, without; ENE, extranodal extension.
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APPENDIX 3 – SUMMARY BOXES
DIAGNOSTIC WORK-UP
Diagnosis of SGC is often delayed due to slow tumor growth.
The main symptom is a single, non-inflammatory mass in the salivary glands.
Less commonly, other symptoms may include recent pain or swelling with no infectious or inflammatory
symptoms, skin tethering or ulceration, regional lymph node involvement, and, even more rarely, facial
nerve palsy, nasal obstruction, congestion, vision impairment or trismus.
Initial tumor assessment should include:
- Full clinical examination including evaluation of cervical lymph nodes and neurological examination
[Level V; Grade A]
- Head and neck ultrasound [Level V; Grade A]
- Head and neck MRI (or CT scan when MRI is not available) when malignancy is suspected [Level V;
Grade A]
- Ultrasound-guided FNA to eliminate common differential diagnoses and to guide surgery [Level IV;
Grade B], particularly in the case of atypical clinical and radiological signs, but a diagnosis of malignancy
must be interpreted with caution
- Preoperative CNB can be useful in the case of an unresectable tumor or before mutilating surgery or
when the diagnosis remains doubtful despite cytology [Level IV; Grade B]
- Chest CT scan in the case of high-grade malignant tumor [Level V; Grade A]; chest X-ray may be
sufficient in the case of low-grade tumor [Level V; Grade C]
- The place of FDG (or PSMA for adenoid cystic carcinoma) PET/CT has yet to be defined and should
therefore be limited to clinical trials at the present time [Level V; Grade D]
Pretreatment investigations should include:
- Before radiotherapy: dental assessment including clinical evaluation and dental panoramic
radiography ± dental scan [Level V; Grade A]
- Before chemotherapy: laboratory work-up (full blood count, liver and renal function) and specific
evaluations depending on chemotherapeutic agents (audiometry, echocardiography) [Level V; Grade
A]
- Fertility preservation could be considered before chemotherapy [Level V; Grade A]
Staging should follow the 8th edition of AJCC staging system [Level IV; Grade A].
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HISTOLOGIC DIAGNOSIS
Histology is mandatory for the diagnosis of SGC; cytology is not sufficient for the definitive
histopathologic diagnosis [Level V; Grade A].
Revision of histology slides by a pathologist experienced in salivary gland tumors is highly
recommended [Level IV; Grade A].
Molecular testing is a powerful diagnostic tool for the diagnosis of SGC in certain morphologically
ambiguous tumors and in the case of limited biopsy material [Level IV; Grade B].
Main histotypes:
- Mucoepidermoid carcinoma (45-50%), mainly located in the major salivary glands, especially the
parotid gland, usually low-grade and variably or predominantly cystic.
Grading should be defined according to a standard system, such as the AFIP system or Brandwein
system, taking into account the specificity of each system (i.e., “upgrading” tendency of the Brandwein
system, in contrast with the “downgrading” tendency of the AFIP system) [Level IV; Grade A]. The
current WHO classification should be taken into account.
Molecular studies are recommended to detect the presence of MAML2 rearrangement [Level IV; Grade
B].
- Acinic cell carcinoma (25-35%), almost exclusively located in the parotid gland, usually low-grade.
- Adenoid cystic carcinoma (rarely), located in the parotid, submandibular or minor salivary glands,
considered to be an aggressive tumor. Perineural invasion constitutes a hallmark of this entity,
associated with a high rate of locoregional invasion. Molecular studies may detect the presence of MYB
rearrangement [Level IV; Grade B].
Main non-epithelial malignant neoplasms to be excluded:
- Sarcomas (rhabdomyosarcoma, malignant peripheral nerve sheath tumor, synovial sarcoma, Ewing
family of tumors)
- Lymphomas
Other rare low-grade or aggressive malignant epithelial tumors to be excluded:
- Sialoblastoma in infants and young children
- NUT carcinoma
- Metastases from other primary cancers
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SURGERY
Surgery designed to achieve microscopically complete resection with adequate margins
constitutes the cornerstone of treatment. First-line tumor resection with perioperative histologic
analysis is generally recommended [Level III; Grade A].

Primary tumor:
- Parotid tumor:
Total parotidectomy with complete tumor resection and facial nerve preservation (in the absence
of facial nerve involvement or close margins, making a complete resection impossible) is the treatment
of choice [Level IV; Grade A].
In the case of tumor arising in the superficial lobe, partial superficial parotidectomy can be considered
[Level IV; Grade B].
Intraoperative electrophysiologic facial nerve monitoring is highly recommended [Level IV; Grade
A].
When facial nerve preservation is not feasible, intraoperative nerve reconstruction or secondary
nerve transplant should be considered [Level IV; Grade A].
- Submandibular tumor:
Regional dissection of the submandibular triangle is recommended [Level IV; Grade A].
- Minor salivary gland/sublingual tumor:
Wide resection with adequate margins and attempt to preserve function is recommended [Level
IV; Grade A].

Regional lymph nodes:
Upfront systematic elective neck dissection should be reserved to cases with clinically or
radiologically suspected lymph node involvement [Level IV; Grade B].
Second-look prophylactic lymphadenectomy may be considered and discussed by the MDT in the
case of high-grade and/or advanced stage tumors [Level IV; Grade B]. Cervical lymph node dissection
could also be associated with primary tumor resection when preoperative biopsy shows typical highgrade tumor [Level V; Grade B].
Cervical dissection should be ipsilateral to the primary tumor, except in the case of midline tumors,
which require bilateral dissection [Level IV; Grade B].
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RADIOTHERAPY
Indications of adjuvant radiotherapy must be discussed and weighed up on a case-by-case basis by
the MDT, taking into account the patient’s age and potential side effects [Level V; Grade A].
Irradiation of the tumor bed should be discussed in the case of high-grade tumors (especially
adenoid cystic carcinoma and other high-grade tumors with perineural invasion, extraglandular
extension and vascular invasion) and advanced (T3-T4) tumors with or without lymph node
involvement [Level IV; Grade B].
Radiotherapy for low- or intermediate-grade tumors could be considered in the presence of other factors
of poor prognosis but is generally not recommended [Level IV; Grade D].
As a general principle, careful treatment planning is necessary and the use of three-dimensional
conformal radiotherapy is highly recommended [Level V; Grade A].
Proton beam therapy could be useful to ensure better sparing of critical organs, but further data are
needed to evaluate the benefit of this modality [Level IV; Grade C].
There is no consensus on the optimal dose and volume of radiotherapy; because of the relative
radioresistance of SGC (depending on tumor type), a high dose to the tumor bed, i.e. 60 Gy, is generally
recommended [Level IV; Grade B].
Adjuvant nodal radiotherapy should be considered for high-grade tumors when complete neck
dissection is not deemed feasible or in the presence of several positive nodes or extracapsular
spread. It may also be discussed case-by-case for non-high-grade pN+ tumors with extracapsular
spread or more than 3 involved nodes [Level IV; Grade B].
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SYSTEMIC THERAPY
The place of chemotherapy in the management of SGC remains highly controversial and is generally
reserved for palliative treatment of recurrent and/or metastatic disease not amenable to further surgery
or radiotherapy [Level V; Grade C].
No chemotherapy is needed for localized tumor or with nodal extension at diagnosis in children [Level
IV; Grade D].
Chemotherapeutic agents considered to be potentially effective in SGC include cisplatin, 5-fluorouracil,
doxorubicin, cyclophosphamide and vinorelbine, but no consensus has been reached concerning the
optimal regimen [Level IV; Grade C].

Several targeted therapies, and more recently immunotherapies, are currently under investigation,
but data are still insufficient to support the routine use of these modalities. Endocrine or Her-2 inhibitor
therapy can be considered in adults in the presence of androgen receptors and/or Her-2 expression in
the tumor biopsy, but no data are available in children. NTRK inhibitors are a valuable option for
disseminated, unresectable or recurrent secretory salivary carcinoma with ETV6-NTRK3 fusion
transcript [Level III; Grade B].
Whenever possible, patients with locally advanced or recurrent or metastatic disease should be
managed in the setting of a prospective clinical trial [Level V; Grade B].
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GENERAL STRATEGY
Localized and resectable SGC
First-line surgery, whenever possible, is highly recommended [Level III; Grade A].
Adjuvant radiotherapy of the tumor bed should be discussed depending on tumor stage, histologic grade
and completeness of resection. It should be considered for adenoid cystic carcinoma and other highgrade tumors (perineural invasion, extraglandular extension, vascular invasion) and advanced tumors
(T3-T4) regardless of node status [Level IV; Grade B].
Radiotherapy is generally not required for completely resected localized non-high-grade tumors [Level
IV; Grade D].
Adjuvant nodal radiotherapy should be performed for high-grade tumors without complete neck
exploration or associated with several positive nodes or extracapsular spread. It should be discussed
for non-high-grade tumors with extensive lymph node involvement (i.e., extracapsular spread or more
than 3 involved nodes) [Level IV; Grade B].
There is no place for chemotherapy in the treatment of resectable localized SGC, even in the presence
of lymph node involvement at diagnosis [Level IV; Grade D].

Unresectable and/or metastatic SGC at diagnosis
First-line systemic therapy is recommended [Level V; Grade C].
Targeted therapy or immunotherapy may be proposed in the setting of prospective clinical trials [Level
V; Grade C].
Delayed surgery of the primary tumor and metastases may be proposed depending on tumor response
[Level V; Grade B for localized tumors, C for metastatic diseases].
Radiotherapy of the primary tumor and/or metastases may be considered [Level V; Grade C].

Recurrent SGC
The prognosis of recurrent SGC depends on the histotype and tumor grade, and the extent of
recurrence.
Another pretreatment histologic examination of a CNB is recommended for low/intermediate-grade
tumors, particularly in the case of a long interval since the primary diagnosis [Level V; Grade A].
Second analysis of the primary tumor by an expert pathologist (concurrent to the recurrence biopsy)
may be useful in case of atypical evolution [Level V; Grade A].
Whenever possible, surgery should be proposed, together with lymph node dissection in the presence
of possible lymph node extension [Level V; Grade A].
Adjuvant radiotherapy should be considered for intermediate/high-grade tumors, disseminated and/or
early recurrence, taking into account potential previous radiation fields [Level V; Grade B].
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In the case of unresectable locoregional recurrence, neoadjuvant systemic therapy or radiotherapy may
be discussed [Level V; Grade B and C].
In the case of metastatic disease, systemic therapy (chemotherapy, targeted therapy, immunotherapy)
and/or palliative radiotherapy may be proposed, in the setting of prospective clinical trials [Level V;
Grade B].

GENETIC CONSIDERATIONS AND FOLLOW-UP
Genetic counseling for patients with SGC is not mandatory but may be considered on a case-by-case
basis [Level IV; Grade B].
It should be systematically proposed to patients with a history of cancer, although no genetic
predisposing syndromes have been reported to date [Level IV; Grade B].
Long-term follow-up is highly recommended, both for locoregional and metastatic recurrence
(including late recurrences) and treatment-related late effects i.e., facial palsy and Frey syndrome
after surgery, radiation-induced head and neck sequelae (xerostomia, dental and facial development
defect, hearing loss, vision impairment…) and potential second malignancies [Level IV; Grade A].
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APPENDIX 4 – MAIN OPEN QUESTIONS REMAINING
-

Place of FDG PET/CT within initial assessment.

-

Place of FNA and CNB within initial assessment, taking into account specific age-related technic
challenges in children.

-

Best prognostic stratification of patients according to the pathology, molecular profile and/or clinical
features.

-

Optimal surgical modalities, including indications for cervical node dissection.

-

Role, indications and modalities of adjuvant RT, and the place for proton therapy in the treatment
of SGC.

-

Role of chemotherapy in case of unresectable, metastatic and/or relapsed tumors.

-

Optimal global therapeutic strategy for high-risk tumors (unresectable, metastatic, relapsed SGC).

-

Role of new targeted drugs for patients with SGC.
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