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Abstract: Objective: To investigate the clinicopathological, therapeutic, and survival data on pediatric
major salivary gland cancers. Materials and Methods: National Cancer Database (NCDB) query
from 2004 to 2018. Results: In total, 967 cases of individuals under the age of 21 were identified.
Most cancers affected the parotid gland (86%). Mucoepidermoid carcinoma (41.3%) and acinic cell
adenocarcinoma (33.6%) were the most common. Tumors occurred more often from age 11 to 21,
and females were more affected. Histology varied by age, gender, and race. In the 0–5 age group,
mucoepidermoid carcinoma and myoepithelial carcinoma/sarcoma/rhabdomyosarcoma were the
most common pathologies. In patients over 5 years old, mucoepidermoid carcinoma was the most
frequent tumor in boys, while acinic cell adenocarcinoma was more common in girls. African
American patients had a higher incidence of mucoepidermoid carcinoma, while White patients in
the 0–5 age group had a higher incidence of myoepithelial carcinoma/sarcoma/rhabdomyosarcoma
tumors. Low-grade tumors were commonly diagnosed at stage I, but the 0–5 age group had a high
frequency of stage IV tumors. The overall 5-year survival rate was 94.9%, with 90% for the 0–5 years
age group and 96% for the 11–15 years age group. Negative margins were associated with higher
5-year survival rates in high-stage tumors (93%) compared to positive margins (80%). Submandibular
malignancies had worse 5-year survival rates across all age groups. Conclusions: Major salivary
gland malignancies in pediatric patients exhibit variations in histopathologic characteristics by age,
gender, and race. Negative margins impact 5-year survival rates, especially in high-stage tumors.

Keywords: major salivary gland cancers; National Cancer Database; mucoepidermoid carcinoma;
acinic cell adenocarcinoma; histology; age; gender; race; negative margins; 5-year survival rates

1. Introduction

Pediatric salivary gland neoplasms are the fourth most common pediatric head and
neck tumors after those found in the nasopharynx, skin, and thyroid. They account for 8.1%
of all pediatric head and neck tumors and can occur at any age, but their incidence increases
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with age [1,2]. The majority of these tumors are found in the parotid gland, followed by
the submandibular glands. Minor salivary gland neoplasms are rare in children, with an
incidence of only 5%, and are predominantly located at the junction of the hard and soft
palate [3,4]. Most pediatric salivary gland tumors are benign, arising from mesenchymal,
epithelial (e.g., pleomorphic adenoma), and neural derivatives. Malignancies, on the other
hand, come from epithelial (carcinomas), mesenchymal (sarcomas), and hematolymphoid
derivatives. Excluding vascular lesions, pediatric salivary gland neoplasms have a higher
malignant rate of 50% compared to 15–25% in adults [5]. Most salivary malignancies
(over 80%) occur in the parotid glands. In contrast to adults, children and adolescents
with salivary gland malignancies (SGMs) exhibit a narrower histologic spectrum, which is
characterized by distinct variations in biological behavior. Epithelial malignancies are more
common in children than adults, with mucoepidermoid carcinoma and acinic cell carcinoma
as the most common malignant solid tumors in the parotid gland. Mucoepidermoid
carcinoma accounts for 33.3% of all salivary malignancies and over 50% of malignant
parotid tumors. The diagnosis of SGMs is often delayed for a period of 12 to 24 months
due to their characteristic slow growth and lack of symptoms [5–7]. Although metastases
occurring at the time of diagnosis are rare, the lungs are the most commonly affected site
when they do occur [8]. Factors such as an age at diagnosis of under 10 years, previous
radiation exposure, rapid growth, presence of pain, and facial weakness are associated
with poorer prognosis [5,9–12]. Despite the identification of potential risk factors, such
as a history of radiation exposure [13], the exact etiology of SGM remains elusive. While
instances of familial clustering have been observed, a definitive genetic predisposition for
salivary gland tumors has not been identified. It is suggested that the development of SGM
may arise from the combined influence of genetic and environmental factors [14–19].

Additionally, the incidence of SGM in children is lower than in adults, resulting in
a limited pool of available data. Therefore, a comprehensive understanding of the epidemi-
ology and potential prognostic factors is crucial for optimizing patient care. Salivary gland
malignancies that occur in adults and children have similar histological characteristics, but
they exhibit differences in prognostic factors [20], which necessitate varying therapeutic
strategies. The primary treatment for salivary gland cancer is typically surgery, but for
children, a more conservative approach may be considered to preserve as much gland
function as possible. Chemotherapy is not typically used as the primary treatment for
salivary gland cancer, but for children, it may be combined with surgery and radiation
therapy based on the type and stage of cancer.

Population-based analyses provide valuable epidemiological data and may reveal
potential new prognostic factors impacting overall treatment strategies and outcomes.
A previous report assessed pediatric cases in the National Cancer Database (NCDB) [9]
diagnosed from 2004 to 2013 and determined surgery plus adjuvant radiation is associated
with improved overall survival. We anticipate new epidemiological trends exist in more
recent years and believe a larger cohort could reveal new prognostic factors.

The purpose of this study is to investigate the demographics and general characteristics
of major SGM among individuals aged 21 years and below, with a specific emphasis on
identifying the most prevalent histopathological types of salivary gland tumors. This
study aims to explore the relationship between tumor types and age, gender, and race, as
well as the differences in stage of presentation and histology across age groups and races.
Additionally, this study aims to determine any factors that may affect survival rates at
5 and 10 years.

2. Materials and Methods
2.1. Data Source and Patient Selection

The data used in this study were solely deidentified. As a result, our quaternary
center’s Institutional Review Boards determined that this study was exempt from review
(University of Tennessee Health Science Center # 21-08528-XM, St. Jude Children’s Research
Hospital #22-1058). Deidentified data from 2004 to 2018 were acquired from the NCDB [21],
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a national comprehensive oncology surveillance program established with the collaborative
effort from the American Cancer Society and the American College of Surgeons (ACoS)
Commission on Cancer (CoC). Patients 21 years of age and under who presented with
a diagnosis of major salivary gland tumor were identified by matching the site salivary
gland as defined using International Classification of Disease for Oncology Third Edition
(ICD-O-3) codes [22]. In the present study, we limited our topic to the parotid gland (C079),
submandibular gland (C080), sublingual gland (C081), and any malignant neoplasm of the
major salivary gland, unspecified (C089).

2.2. Variables

Margins were considered positive if microscopic or macroscopic residual tumors were
reported. Surgical variables which included “4 or more lymph nodes” were classified as
neck dissection and “less than 4 lymph nodes” were classified as cervical node sampling.
Tumors poorly and undifferentiated were classified as high-grade and well- and moderately
differentiated malignancies were classified as “low-grade.” American Joint Committee on
Cancer (AJCC) stage I and II tumors were categorized as “low-stage”, and stages III and IV
were “high-stage”.

2.3. Statistical Analysis

A chi-squared test (or Fisher’s exact test if any expected count was <5) was used for
testing the association between two factors. A Cochran–Mantel–Haenszel test was used for
testing the association with subgroups. Continuous data were expressed as means ± SD,
with a Wilcoxon rank-sum test used for testing differences between two groups, and a
Kruskal–Wallis test used for testing differences among three or more groups.

We used Kaplan–Meier curves to report the months from diagnosis to death according
to histology and other stratification criteria. A logrank test was used for comparing
survival curves. Five-year survival rate was calculated and compared between groups
using a chi-squared test. All analyses were performed using R software (R: A Language
and Environment for Statistical Computing, 4.2.0, R Foundation for Statistical Computing,
Vienna, Austria).

3. Results
3.1. Demographics and Tumor General Characteristics

The database search identified 972 patients aged 21 years and under, 5 of which were
benign (histologic codes 8000, 8830, 9260, 9080) and subsequently excluded. Of the final
967 cases of major SGMs (572 females, median age = 17 years, IQR = 5), 55 cases were
reported as secondary tumors. Table 1 shows the demographic and tumor characteristics.

Table 1. Demographics and tumor characteristics.

Demographics and Tumor Characteristics N %

Sex
Female 572 59.1

Male 395 40.8

Race

White 675 69.8

African American 165 17.1

Asian 54 5.6

American Indian, Aleutian,
or Eskimo 10 1

Pacific islander 11 1.1

Other/Unknown 52 5.4
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Table 1. Cont.

Demographics and Tumor Characteristics N %

Age distribution (years)

0–5 24 2.5

6–10 84 8.7

11–15 285 29.5

16–21 574 59.4

Location

Parotid gland 833 86.1

Submandibular gland 98 10.1

Sublingual gland 5 0.5

Unspecified 31 3.2

Histology

Mucoepidermoid carcinoma 399 41.3

Acinic cell adenocarcinoma 325 33.6

Adenoid cystic carcinoma 72 7.4

Sarcoma, MC & Rhabdomyosarcoma 45 4.7

Adenocarcinoma 32 3.3

Others 94 9.7

3.2. Age, Gender, and Racial Differences in Histopathologic Characteristics of Malignancies

Mucoepidermoid carcinoma (MEC, 41.3%) and acinic cell adenocarcinoma (ACA,
33.6%) were the most common SGM, followed by adenoid cystic carcinoma (ACC, 7.4%).
Parotid tumors accounted for 86% of cases and showed similar histologic distributions,
with MEC most common (41.8%), followed by ACA (38.2%) and ACC (5.2%). While MEC
was the most prevalent histology in any major salivary gland location, ACC was the second
most common histological type encountered in the submandibular gland (26.5% of cases).

This study conducted subgroup analyses to explore potential differences in his-
tology based on age, gender, and race. The results revealed that the most frequent
pathologies observed in the age group of 0 to 5 years were MEC and myoepithelial carci-
noma/sarcoma/rhabdomyosarcoma (MC/sarcoma/RMS), which accounted for 33.3% of
cases each (N = 8). Additionally, squamous cell carcinoma (SCC) was reported as the third
most common histology in this age group, representing 8.3% of cases (N = 2).

The proportion of parotid space MC/sarcoma/RMS tumors varied with age.
MC/sarcoma/RMS represented 14.3% of cases in the 6–10 age group, 2.1% in the 10–15 age
group, and 3.3% in the 16–21 age group. MEC was the most frequent tumor encountered
after 5 years of age, representing 56% of the cases in the 6–10 age group, 41.8% in the
11–15 age group, and 39.2% in the 16–21 age group. The proportion of ACA varied accord-
ing to age: 4.2% in the 0–5 age group, 14.3% in the 6–10 age group, 40% in the 11–15 age
group, and 34.5% in the 16–21 age group.

Overall, MEC (38.8%) was the most common malignancy of the parotid and sub-
mandibular glands, followed by ACA (26.5%), MC/sarcoma/RMS (7.1%), and SCC (5.1%).
A similar trend was observed for sublingual gland tumors, with MEC (60%),
MC/sarcoma/RMS (20%), and ACA (20%) representing the most common histopathologi-
cal findings.

The results of the subgroup analyses demonstrated statistically significant relation-
ships between histology, age group, and gender (p < 0.001, as illustrated in Figure 1A,B). In
the 0–5 age group, the most commonly encountered tumors in girls were MC/sarcoma/RMS
tumors (62.5%), whereas in boys, the most frequently observed tumors were MEC (37.5%).
In contrast, MEC was the predominant histology in patients aged six and above, with a
higher incidence in boys, while ACA mainly affected girls (as depicted in Figure 1B).
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Figure 1. (A) Histology by gender and age-group (entire population, all locations). (B) Tumors with
a frequency inferior to 1% were grouped as rare tumors.

The statistical analysis revealed a significant correlation between histology, age group,
and race (p < 0.001; Figure 2B). Among patients aged 0–5 years, MC/sarcoma/RMS tumors
were more frequently observed in White patients, while MEC tumors were more common
in African American patients across all age groups (Figure 2). The incidence of ACC was
extremely low in the 0–5-year-old White population but increased with age (Figure 2A,B).
In the 16–21-year-old White population, ACA was the most commonly observed parotid
malignancy, while MEC was more frequent in the African American population (Figure 2B).

3.3. Differences in Stage of Presentation and Histology by Age Groups and Race

We observed a significant association between tumor stage and age group (p < 0.001).
Overall, stage I malignancies were the most often encountered (39.3% of cases); however,
age and race differences were noted. In the 0–5-year-old population, tumors presented
more often as stage IV (16.7% of cases) and were represented by MEC in two cases (one
African American child and one White child), SCC in one patient, and MC/sarcoma/RMS
in another case (Figure 3). Children older than 5 years presented more commonly with
stage I tumors. African American children presented slightly more often with a stage II
malignancy and White children presented with stage I (Figure 3).
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Figure 2. (A) Histology for the African American and White pediatric population by age-group (all
locations). (B) Tumors with a frequency inferior to 1% were grouped as rare tumors.

ACA and MEC were the most encountered histology in stage I parotid malignancies,
with ACA more prevalent than MEC in all age groups except for ages 6–10 years, for whom
the MEC subtype prevailed. Regardless of the age group, ACA was the most prevalent
subtype in stage II parotid malignancies in 6-year-old children and older. Under 6 years
old, only one tumor was recorded as a “carcinoma.”

MEC was the most common subtype in stage III parotid malignancies (60%), while
ACA and ACC were the second and third (16% and 9%), respectively. Stage IV parotid
malignancies were mostly represented by MEC with 56.7% of cases. Overall, ACA, MEC,
and ACC most often presented as stage I parotid malignancies.

Regional lymphatic metastases were present in 11.15% of the 0–21-year-old patients
(107 of 959 cases), with a higher prevalence in the 6–10-year-olds (18.1%) and lower preva-
lence in 0–5-year-olds (8.3%, p = 0.067). Local lymphatic metastases varied with tumor
location: 9.9% (82 of 828 cases) of parotid tumors, 18.8% (18 of 96) of submandibular
neoplasms, and 40% (2 of 5) of sublingual malignancies, p = 0.007.
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(all locations).

The majority of tumors were classified as low-grade with 282 “well-differentiated”
cases and 202 “intermediate” cases. High-grade tumors were observed and categorized
as “poorly differentiated” in 60 cases and “undifferentiated/anaplastic” in 28 cases. High-
grade tumors were significantly associated with advanced T-stage and positive neck disease
(p < 0.001).

3.4. Margin Status

Margin status was available for 874 cases. Margins were positive in 241 cases (24.9%),
of which 11.2% (27 of 241) received chemotherapy and 63.1% (152 of 241) underwent
radiation. We observed a significant association between positive margin status and the
following variables: chemotherapy (p = 0.002), radiotherapy (p < 0.001), and regional
positive nodes (p = 0.001).

3.5. Tumor Features and Therapies

Therapies varied by tumor location and histology; however, surgery was the primary
treatment. We observed a significant association between tumor location and therapies.
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Adjuvant radiation was reported in 37.3% of parotid malignancy cases (311 of 833), 49%
of patients with a submandibular gland neoplasm (48 of 98), and 20% of the sublingual
tumors (1 of 5), p > 0.05. Radiation was administered to most of the patients diagnosed
with ACC (70.8%) with associated chemotherapy in 8.3% of cases (Table 2). Radiation was
administered in 55.6% of the MC/sarcoma/RMS, 50% of the adenocarcinoma, 43.4% of the
MEC, and 19.1% of the acinic cell adenocarcinomas. With regard to radiation therapy and
tumor stage, 34.1% of stage I tumors, 51.9% of stage II tumors, 60.8% of stage III tumors,
and 60.3% of stage IVA tumors received radiation. Chemotherapy was considered for 6.5%
of patients with a parotid neoplasm (53 of 833 cases), 20.4% of submandibular tumors
(20 of 98), and 40% of sublingual malignancies (p < 0.001). Chemotherapy was considered
in 55.6% of MC/sarcoma/RMS, 8.3% of ACC, and 6.3% of MEC, p < 0.001.

Table 2. Treatment characteristics by histology.

Acinic Cell
Adenocarcinoma

(N = 325)

Adenocarcinoma
(N = 32)

Adenoid
Cystic

Carcinoma
(N = 72)

MC/Sarcoma/RMS
(N = 45)

Mucoepidermoid
Carcinoma
(N = 399)

Others
(N = 94) p-Value

Chemotherapy
No 325 (100%) 29 (90.6%) 66 (91.7%) 20 (44.4%) 372 (93.7%) 69 (73.4%)

<0.001Yes 0 (0%) 3 (9.4%) 6 (8.3%) 25 (55.6%) 25 (6.3%) 25 (26.6%)

Surg_prim_site
No 7 (2.2%) 1 (3.1%) 2 (2.8%) 11 (24.4%) 4 (1.0%) 11 (11.7%)

<0.001Yes 318 (97.8%) 31 (96.9%) 70 (97.2%) 34 (75.6%) 395 (99.0%) 83 (88.3%)

Radiation
No 263 (80.9%) 16 (50.0%) 21 (29.2%) 20 (44.4%) 226 (56.6%) 48 (51.1%)

<0.001Yes 62 (19.1%) 16 (50.0%) 51 (70.8%) 25 (55.6%) 173 (43.4%) 46 (48.9%)

Therapies varied with tumor stage. Lower stages were less likely to receive chemother-
apy and/or radiation but were more likely to undergo surgical resection alone (p < 0.001).
A univariate association test revealed a significant association between chemotherapy and
the older age group, higher tumor stage and grade, and the presence of local lymph
node metastases (all p-values < 0.001). Radiation was associated with grade, histol-
ogy (MC/RMS/sarcoma), positive margins, and stage with significant odd ratios (all
p-values < 0.001). Similarly, chemotherapy and radiation were significantly associated
with tumor type, stages, and grades: the less differentiated, the higher the likelihood for
chemotherapy and/or radiotherapy (p < 0.001).

3.6. Age and Histological Considerations for Radiation

There were significant age distributional differences in radiation treatment, with a
median age of 17 years in the radiotherapy group versus 16 years of age in the non-
radiotherapy group (p = 0.0375). The subgroup analyses revealed significant distributional
age differences. Patients presenting with MEC were significantly older in the radiation
group than in the non-radiated group (median age 17 and 16 years, respectively, p = 0.0491).
Distributional differences were observed for stage I (p = 0.007) and II (p = 0.0491) tumors,
for which patients who received radiotherapy were significantly older than patients in the
non-radiation group.

3.7. 5-Year Survival Analyses

The overall 5-year survival rate was 94.9% (95% CI—93% to 96%) with no significant
difference between the lowest and highest rates (chi-squared test; p = 0.331). The 0 to 5-year-
old group had the lowest survival rate of 90% (95% CI—76% to 100%), while the 11–15-year-
old group had the highest survival rate of 96% (95% CI—93% to 98%), as shown in Figure 4A.
There were no significant racial differences (p = 0.816), as shown in Figure 4B. Histology
was found to significantly affect the 5-year survival rate (p = 0.003), with a lower survival
rate observed for RMS (78%, 95% CI—66% to 93%) compared to epithelial salivary gland
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neoplasms (96%, 95% CI—94% to 98%). Tumor location was also found to significantly
affect the 5-year survival rate (p = 0.009), with parotid malignancies having a higher
survival rate (96%, 95% CI—95% to 98%) compared to submandibular neoplasms (87%,
95% CI—80% to 95%), as shown in Figure 4C. Margin status was found to be significantly
associated with 5-year survival in high-stage tumors (p = 0.003), with negative margins
showing an observed survival rate of 94% (95% CI—89% to 99%) compared to positive
margins, which had a survival rate of 80% (95% CI—71% to 90%), as shown in Figure 4D.
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Figure 4. (A) Comparison of disease-free survival by age group. (B) Comparison of disease-free
survival for the African American and White pediatric population. (C) Comparison of disease-free
survival for parotid (C079) and submandibular tumors (C080). (D) Comparison of disease-free
survival for tumor with high stage tumors with positive and negative margins. The reported p-values
are from logrank analyses (entire curves comparison).

4. Discussion

Malignancies of the major salivary glands (MSGs) are rare in children, and investi-
gating epidemiologic and prognostic factors are key to improving survival. The majority
of pediatric MSG malignancies occur in the parotid gland [23] and are of epithelial origin,
with a predominance of MEC and ACA [1,3,4,10,11]. While some reports favor MEC as
the most common carcinoma [2,23–26], others support a predominance of ACA or nearly
equal frequencies of ACA and MEC [27–31]. The epidemiology of pediatric salivary gland
tumors varies by geographic location [32,33], but our findings also show variation by age
group, race, and gender. We confirmed an overall female predominance [4,34–36], and
MSG tumors tend to be rarer during the first decade [4], with 88.9% of cases reported in
the 11–21-year-old population. Contrary to a previous report [2], MEC dominated the
submandibular location with ACC as the second most frequent malignancy. We observed
the pediatric ratio of parotid-to-submandibular gland malignancies to be somewhat differ-
ent from the adult population. We found a greater rate of pediatric MSG tumors (86.1%)
located in the parotid gland. In the 0–5-year-old population, MC/sarcoma/RMS and MEC
were observed to be the most common MSG tumors. These tumor classes were equally
represented but with a different sex ratio: a female predominance for MC/sarcoma/RMS.
ACA was the predominant histology encountered in females in the 11–21-year-old group,
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whereas MEC dominated in males. Racial differences were observed in the 0–5-year group
with a notable predominance of White children presenting with MC/sarcoma/RMS pathol-
ogy and African Americans presenting with a MEC. ACA tumors were most prevalent in
females, as suggested in other adult series [37–39], and MEC was more frequent in males.

In accordance with previous studies [4,40], MSG malignancies were most commonly
low-grade and presented as stage I. However, a predominance was observed in the
0–5-year-old group for stage IV MSG tumors, which were MEC in 50% of the cases. The
prevalence of regional positive lymph node metastases observed in our study was quite
similar to the 10–17% reported in the literature [7,23].

As observed in the present report, initial surgical resection remained the mainstay
of treatment [4,41]. Our results validate ACC of MSGs to behave similarly to other ACC,
with resection and radiation as the mainstay of treatment. Moreover, carcinoma/sarcoma/
rhabdomyosarcoma of the salivary gland was treated similarly to other anatomic locations,
with resection and chemoradiation [2,42]. The utilization of chemotherapy in the manage-
ment of salivary gland tumors remains a topic of debate. In the present report, univariate
association tests demonstrated a significant correlation between chemotherapy and the
older age group, higher tumor stage and grade, and the presence of local lymph node
metastases. However, very few studies have investigated the efficacy of systemic therapy,
and those that do exist primarily involve adult populations [43,44]. As of now, there is no
consensus on the optimal chemotherapy regimens for salivary gland carcinomas. In the
literature, chemotherapy is typically reserved for palliative purposes, targeting recurrent
and/or metastatic disease that is not amenable to further surgery or radiation treatment.
Despite the inclusion of RMS/myoepithelial tumors in our present analysis, a greater num-
ber of pediatric cases were considered for radiation, suggesting a change in care strategy.
Radiotherapy was traditionally reserved for patients with adverse histological features or
recurrent disease [45,46]. The current utilization of radiation in children is still debated for
intermediate- and low-grade tumors. However, our findings suggest a growing presence
of radiotherapy in the care strategy, with radiation rates exceeding those previously re-
ported [9,47] but still marginally inferior to what is observed in the adult population. This
trend may be partially due to the increased use of proton beam therapy for pediatric head
and neck malignancies with reportedly reduced radiation morbidities [48–50].

Overall, patients with higher tumor grade and/or stage received adjuvant therapies.
Our study has corroborated previous reports that radiation therapy is more frequently
recommended after surgical treatment for ACA and ACC [47] than for MEC [47]. While
long-term survivorship rates in this study showed less radiotherapy-related morbidity than
commonly observed in the adult population [23], the impact of radiation and its role in
the pediatric population for the treatment of MSG malignancies is only partially defined.
Furthermore, previous reports suggest a little role of radiation for patients with MEC [7].
Our findings corroborate a recently suggested trend [1] showing an increased consideration
for radiotherapy in MEC with 43.5% of the present MEC cohort treated with adjuvant radi-
ation. This trend is apparent for low-stage tumors as well. Overall, we observed a higher
rate of patients considered for radiation than in previous studies [23,51], but age-related
differences were noted for low-stage tumors (I and II) and MEC, for which radiotherapy
was considered for older patients. In light of these observations, it is imperative to contex-
tualize the finding that, in the present report, radiation therapy did not exhibit a significant
impact on overall survival in pediatric patients, as compared to previous publications [7].
Given the potential sequelae associated with radiotherapy [7,8,23,52], it is crucial to better
understand and assess the role of radiation in this vulnerable population. While there are
currently no established treatment guidelines in the United States specifically for managing
pediatric salivary gland cancer, much of the care strategy is derived from recommendations
provided for the adult population. Recently, the European Cooperative Study Group for
Pediatric Rare Tumors (EXPeRT) in collaboration with the EU-funded PARTNER project
(Paediatric Rare Tumors Network European Registry) introduced consensus recommen-
dations for the diagnosis and treatment of pediatric salivary gland carcinomas. These
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recommendations were developed based on a Consensus Conference and are outlined in
the Standard Care Strategy Flowchart proposed by the Pediatric Rare Tumor Network [52].
Based on their research, the group suggests that chemotherapy and/or radiotherapy are
typically the initial treatment options to be considered for cases of metastatic salivary gland
carcinoma and/or unresectable tumors, and surgery with be delayed. For all other cases,
surgical intervention is recommended as the first-line treatment. The decision to proceed
with radiotherapy before a second-look surgery is based on the quality of the initial surgical
resection. Moreover, in cases outside of this context, radiotherapy is considered for high
stages irrespective of the lymph node status. Additionally, radiotherapy to the lymph
nodes is recommended for high-grade tumors, the involvement of multiple nodes, and the
presence of extranodal extension, with a specific emphasis on administering radiotherapy
to both the primary tumor and the lymph nodes [52]. Nevertheless, there is a pressing
need for global consensus and the establishment of large cohort databases to ensure greater
standardization and improved evaluation of the care strategy.

The overall survival (OS) was similar to the previously reported rate of 93–95% [8,23]
and was found to be superior to the OS of adult populations. Similarly, the observed 5-year
OS for MEC was higher in our pediatric cohort than in adults (68–75%) [53,54]. This may
be explained by an earlier stage at presentation with a lower rate of local metastases [8].
Previous studies suggested OS differences between cohorts aged 15 years and older versus
those under 15 years [47]; however, our findings suggest the presence of more subtle trends
in the group of children under 15 years old. The location of the MSG malignancy matters.
The 5-year OS rates were significantly worse for submandibular malignancies, regardless of
the patient age group. Survival for rhabdomyosarcoma was poorer than that for epithelial
salivary gland neoplasms and local, nondeforming resection followed by chemotherapy,
and radiotherapy was undeniably the most commonly recommended treatment regimen
for RMS [2,55].

In the present cohort, our observations affirm the criticality of surgical margins in
patient outcomes. This corroborates earlier findings in the adult population, where research
has demonstrated that achieving negative margins leads to improved disease-free survival
rates and reduced instances of local recurrence [53]. It is important to note that attaining
negative margins poses greater challenges in pediatric cases. Factors such as nerve in-
volvement or circumferential tumor presence in children further complicate the delicate
balance between ensuring local control and deciding on adjuvant radiotherapy, which may
have long-term implications. With the ongoing development and wider implementation
of proton therapies, this intricate dilemma is anticipated to evolve. Nevertheless, recent
literature strongly emphasizes the use of stringent long-term follow-up protocols that
extend beyond a five-year timeframe. Such an approach ensures thorough monitoring of
potential late effects and enables prompt intervention or management of any emerging
complications that may arise [7,52].

It should be noted that the NCDB is capturing about 70% of the malignancies in
the United States, which may affect the conclusion regarding frequencies and incidences.
Perineural and vascular invasion as well as genetic and molecular findings were not
captured in the present study.

However, population-based analyses provide valuable clues for rare diseases. This
study provides new insight into age, racial, and gender differences in MSG tumors and
also illuminates evolving therapeutic strategies with greater importance given to radiation.

5. Conclusions

This study provides valuable insights into the demographics and histopathologic
characteristics of major SGM in children and young adults. Our findings shed light on
the variations in histology by age, gender, and race, and underscore the importance of
incorporating demographic and histopathologic characteristics into the diagnosis and
management of these tumors, particularly in the context of personalized medicine. To
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improve standardization and further evaluate care strategies, there is a need for global
consensus and the establishment of large cohort databases.
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