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Background: The aim of this study was to determine the most frequently presenting tumors exclusive to the head and neck

within the pediatric population, and to identify racial disparities within the existing incidence rates.

Material/Methods: The population-based Surveillance, Epidemiology, and End Results (SEER) registry was utilized to identify the
frequency and incidence rates of various tumors found exclusively in the head and neck, diagnosed between
1973 and 2008 in pediatric patients. The tumor categories were based on those defined by the US Department
of Health and Human Services National Cancer Institute (NCI). Proportional comparisons were applied to eval-
uate the intra-demographic incidence rate differences.

Results: Among the 11 categories defined, the 5 most prevalent head and neck cancers within the pediatric population
were salivary gland tumors (n=319); followed by nasopharyngeal neoplasms (n=311); tumors of the nose, nasal
cavity and middle ear (n=208); gum and other mouth tumors (n=134); and glossal tumors (n=61). Proportional
comparisons between racial frequency rates indicated that salivary gland tumors were greatest among white pe-
diatric patients (n=246, CI=0.8 to 14.1%, p<.05). Nasopharyngeal cancers were highest among blacks (Cl=—26.8
to —12.1%) and other races (Cl=—23.6 to —3.4%) relative to the white population.

Conclusions: Salivary gland tumors were the most commonly seen head and neck tumors overall among pediatric patients
between 1973 and 2008. Incidence rate differences between white, black, and other racial background pedi-
atric patients revealed that overall, head and neck tumors are most prevalent among pediatric patients with-
in the white ethnic population, while nasopharyngeal tumors showed a strong prevalence in blacks and other
ethnic populations.
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Background

Cancer, as the second-leading cause of death in the pediat-
ric population of the United States, accounts for a significant
number of deaths among the pediatric population [1]. Among
several different cancer categories identified in this popula-
tion, head and neck tumors account for approximately 5% of
all reported pediatric tumors. Although the majority of head
and neck masses in children are inflammatory, etiologies may
include congenital or neoplastic lesions. Gurney et al. report-
ed that the overall prevalence of head and neck tumors with-
in the infant and adolescent populations is significantly low.
However, the incidence of neoplasms is greatest during the
first year of life [2]. Albright et al. states that over the last 3
decades, the incidence rates of cancer in the pediatric popu-
lation have increased with certain malignancies, such as lym-
phomas and rhabdomyosarcomas [3]. However, due to lack of
information, whether this trend can be applied to head and
neck cancers remains unclear.

There are differing opinions among authors and clinicians as
to what exactly constitutes head and neck tumors [3,4]. Prior
investigations of these tumors were either limited by a crite-
rion that was not anatomically or histologically exclusive to
the head and neck or were focused primarily on a particular
race and specific tumor site affected [5-11]. For instance, neu-
roblastomas and lymphomas are the most common head and
neck malignancies among infants, children, and adolescents.
However, neuroblastomas are typically considered neuroen-
docrine neoplasms not specific to one location, while lympho-
mas are neoplasms of the immune system [12,13]. In essence,
there are many overlapping definitions, and neither of the
cancer types is exclusive to the head and neck. Additionally,
rhabdomyosarcoma, a soft-tissue sarcoma with one-third of
the cases seen in the head and neck region, may be histolog-
ically identified as skeletal muscle tumors that can originate
anywhere [14]. Therefore, rhabdomyosarcoma cannot be cat-
egorized exclusively as a cancer of the head and neck [15].

Investigation of head and neck tumors should be devoid of
such discrepancy and variation; clarity in the definition and
the incidence rates of these cancers is important and should
be established. As such, the National Institutes of Health (NIH)
has categorized head and neck tumors as squamous cell car-
cinomas that affect the mouth, nose, and throat [1]. Typically,
these are sub-categorized as 1) the oral cavity, including the
lips, front two-thirds of the tongue, gingiva, buccal mucosa,
floor of tongue and hard palate; 2) the salivary glands, parana-
sal, and nasal cavities, 3) the pharynx; and 4) the larynx. These
selections were contrived to manage the variations among
head and neck cancer classification studies. Thus, through the
utilization of the established NIH categories, the objective of
this study was to identify most common pediatric head and
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neck tumors, using the SEER database, and to compare prev-
alence rates intra-demographically according to race and age.

Material and Methods

The National Cancer Institute compiles cancer related data
made publicly available as the Surveillance, Epidemiology, and
End Results (SEER) cancer registry. Following the November
2010 submissions, SEER 17 covered 26% of the United States
population, which included 17 registered areas. This study uti-
lized the SEER database to extrapolate pediatric patient infor-
mation regarding head and neck cancers. Patients included in
this study were infants (within the first year of life), children
(1-12 years old), and adolescents (13-19 years old) diagnosed
with head and neck cancers in the United States from 1973 to
2008. Only 11 categories (lip, tongue, salivary gland, floor of
mouth, gum and other mouth, nasopharynx, tonsil, orophar-
ynx, hypopharynx, nose, nasal cavity and middle ear, and lar-
ynx), distinguished as head and neck cancers according to the
classification proposed by the US Department of Health and
Human Services National Cancer Institute (NCI), were includ-
ed in this study. Tumors arising from the CNS, thyroid, lym-
phoid, vasculature, scalp, skin, bones, and skeletal muscles of
the head or neck are not part of the NCI criteria, and there-
fore were not included in this study.

After running a frequency session using the SEER 17 database,
the 5 most common tumors were identified from the 11 inclu-
sion categories. Five specific tumor types were shown to ac-
count for 95% of reported cases of head and neck tumors: sal-
ivary glands; nasopharynx; nose, nasal cavity, and middle ear;
gum and other mouth; and tongue tumors. Since the remain-
ing 6 tumor types combined accounted for only a small per-
centage, they were grouped under the heading Other Head and
Neck Tumors. The data were grouped into twelve 3-year periods
of diagnosis: 1973-1975, 1976-1978, 1979-1981, 1982-1984,
1985-1987, 1988-1990, 1991-1993, 1994-1996, 1997-1999,
2000-2002, 2003-2005, and 2006-2008. Covariates of year of
diagnosis, site and morphology, age, and race were used. Race
was identified as white, black, or other (American Indian/AK
Native, Asian/Pacific Islander).

Incidence rates were then calculated as cases per 100 000
population using the SEER 9 Registry (1973-2008), and age-
adjusted incidence rates were calculated using the 2000 US
census data for 0-19 year olds and graphed over 3-year peri-
ods from 1973 to 2008. These rates were further analyzed by
race individually for each of the 6 tumor groups, and collec-
tively for all head and neck tumors.

Comparative proportional analysis of incidence rates was done
using chi-square test to identify variability of head and neck
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Figure 1. Interracial Pediatric Head and Neck

9004 Intra-racial head and neck tumors, 1973—-2008 Tumors, 1973-2008. White pediatric
800+ patients were affected by head and
B White neck tumors more frequently from
7004 [ Black 1973-2008. Frequency sessions
I Other from the National Cancer Institutes
600 1 Surveillance, Epidemiology, and End

Reports (SEER) were utilized to identify
these cases among whites, blacks,

and other (American Indian/AK Native,
Asian/Pacific Islander).

QOther head
and neck

neoplasms within the individual races, as well as between the
3 race groups. Confidence intervals were calculated to pro-
vide the percentile range of differences between White-Black,
White-Other, and Black-Other ethnic groups. Comparisons were
graphed to identify which racial group(s) had a greater propen-
sity for a particular neoplasm using GraphPad Prism Version
5.04 (GraphPad Software Inc, 2012, La Jolla, CA, www.graph-
pad.com/prism).

Results

From 1973 to 2008, the SEER registry reported 1088 head
and neck tumor cases among pediatric patients 0-19 years of
age. Of these cases, salivary gland (n=319), nasopharyngeal
(n=311), nose, nasal, and middle ear (n=208), gum and other
mouth (n=134), and tongue (n=61) neoplasms had the 5 high-
est prevalence rates of the 11 categories analyzed (Figure 1).

An intra-demographic analysis of prevalence of each head
and neck cancer showed that patients within the white racial
group overall had the greatest number of cases per 100 000
population. Although white patients had the highest preva-
lence for most of the tumor categories, the proportion of na-
sopharyngeal cancer was highest among blacks and others,
and hence showed a higher prevalence when compared to
white patients (Table 1).

Comparative proportional analysis showed differences between
whites/blacks for salivary gland tumors, between whites/blacks
and whites/others for nasopharyngeal tumors, and between
whites/blacks for gum and other mouth tumors. Among 319

patients with salivary gland tumors, 246 (31.20%) reported sal-
ivary gland cases among whites (Cl=28.0-34.4%), 49 (23.80%)
cases among blacks, and 24 cases (25.5%) among others. When
a comparison analysis of frequency proportions was performed,
there was a trend toward intra-demographic distribution, spe-
cifically between whites and blacks (CI 0.8-14.1%) (Figure 2).
Comparison of incidence rates further elucidates the signif-
icant difference between whites and blacks (Cl 0.6-17.1%).

Comparatively, blacks had a higher proportion of nasopha-
ryngeal cases, with 89 (43.2%) when compared to whites 187
(23.7%) and others 35 (37.2%). This suggests that black and
other populations have a greater propensity toward develop-
ing nasopharyngeal tumors. Proportion analysis of nasopha-
ryngeal cases shows that the incidence rate reiterates the
previous data showing a significant proportional difference
between whites/blacks and white/others. Blacks (p=0.406)
have a greater proportion of nasopharyngeal tumors over time
relative to whites (p=0.239) and other (p=0.397). A compari-
son of incidence rates between Whites-Blacks (WB), Whites-
Others (WO), and Blacks-Others (BO) demonstrates that there
is likely (95% Cl, P<.05) a greater incidence rate for nasopha-
ryngeal tumors among blacks (Cl=—25.8 to -7.6%) and oth-
ers (Cl=—28.8 to -2.8%) when compared to whites (Figure 2).
There is also a greater incidence of gum and other mouth tu-
mors among whites when compared to blacks (Cl=4.4-12.6%).
The remaining comparisons had thresholds that crossed the
zero line, indicating a likelihood of no difference in frequency
or incidence rates. Overall, the incidence of all 11 categorized
head and neck tumors from 1973 to 2008 across 3-year inter-
vals showed a positive correlation (Figure 3). A regression anal-
ysis between year of diagnosis and incidence was R?=0.3014.
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Table 1. Intra-demographic breakdown of prevalence for head and neck tumors among pediatric (ages 0-19 years) populations from
1973 to 2008. Of these stratifications, 95% of the reported site cases were found in salivary glands, nasopharynx, nose, nasal

cavity and middle ear, gum and other mouth, and tongue.

Prevalence of

ic head and neck tumors, 1973-2008

Other — American Indian/AK native, Asian/Pacyfic Islander.

Figure 2. Frequency proportion comparisons
between ethnicities for the top 5 head
and neck tumors (WB — White-Black,
WO - White-Other, BO — Black-Other).
We used 95% confidence intervals (Cl)
to express the potential range that
these cancers will occur per race.
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Discussion

Head and neck tumors account for 5% of all childhood can-
cers [16,17]. According to Albright et al., the increase in the
incidence of head and neck tumors among children young-
er than 15 years has exceeded the overall rise in all cancers
for this specific age group [3]. Epidemiological studies have

shown that inheritable types of cancer form only a minor por-
tion of childhood tumors. The increase in incidence suggests
that environmental causes may play a significant role [3].
However, previous studies had inconsistencies in defining pe-
diatric head and neck tumors [3], particularly with the inclu-
sion and exclusion criteria used. Some of these studies have
included histological categories not exclusive to the head and
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neck, such as lymphomas as a part of the head and neck tu-
mors, which in turn increased the overall incidence rates of
these tumors. Additional analysis of categorization has yield-
ed concerns about head and neck criteria, particularly when
analyzing trends in incidence rates [18]. Thus, it was impera-
tive to adopt standard criteria in defining head and neck tu-
mors, such as that offered by the National Cancer Institute
(NCI), for this study [1].

From 1973 to 2008, the inclusion population (n=788) had an
overall increase in incident rates, showing a positive corre-
lation (R?=0.3014) in head and neck cancers among infants,
children, and adolescents. Additionally, from 1985 t01993,
there was a rising incidence in the reported cancers among
this age group, followed by a decrease into the early 2000s.
It remains unclear why this fluctuation in incidence rates oc-
curred. Although slight increases and decreases are seen, the
overall correlation is positive, and Linabery et al. suggest that
factors such as improved genetic screening, increasingly sen-
sitive diagnostic modalities, and increased reporting among
races accounts for the overall increase in reported incidence
[19]. Bleyer also states that during the last 25 years, the inci-
dence of cancer in this age range has increased faster, while
the increase of cancer survival rates has been significantly
slower than in younger or older patients [20].

From the data in this study, the 5 highest incidence rates and
relative frequencies of squamous cell carcinomas of the head
and neck region were found in: (1) salivary glands, (2) naso-
pharynx, (3) nose, nasal cavity, and middle ear, (4) gum and
other mouth, and (5) tongue. Of the 1088 reported SEER17 cas-
es, approximately 95% were in these top 5 categories. Further
investigation of intra-demographic incidence rates of the top 5
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tumor sites indicated white patients had the greatest overall
prevalence of the above-mentioned tumors. Unique intra-de-
mographic differences among salivary gland, nasopharyngeal,
and gum and other mouth tumors were also significant [21-24].

The data from this study shows that salivary gland tumors had
the greatest incidence of all reported cancers within the iden-
tified categories. Sultan et al. presented information pertain-
ing to salivary gland tumors and identified the peak incidence
at 15 years of age [14]. Most of these salivary gland tumors
were noted to arise from the parotid gland [25]. Other studies
indicated that tumors, in comparison to inflammatory diseas-
es affecting the salivary gland, are quite rare, with an annu-
al incidence of 1 per 100 000 cases [23]. It is vital to consid-
er that although salivary gland tumors are relatively rare, the
incidence within the white pediatric population is significant-
ly higher than for any other racial group. When analyzing the
incidence rate for each specific tumor type intra-demograph-
ically, comparisons (Figure 3) that included zero in their rang-
es, indicating a P value greater than 0.05, showed no statistical
difference between races. However, if the range excluded zero,
a statistical difference was noted. Such a difference was iden-
tified and showed that (Figure 3) whites (CI=0.8-14.1%) have
more salivary gland tumors relative to blacks and other races.

The analysis of nasopharyngeal tumors showed a greater pro-
pensity among blacks and other races relative to the white pop-
ulation. Presenting at a median of 13 years of age, nasopha-
ryngeal tumors have been historically exhibited at incidences
30 times greater in Southeastern Asia in comparison to the in-
cidence found in the United States [26,27]. The opposing rate
values seen in this study were not a surprise, as it had been
noted in prior studies. These studies showed black pediatric
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patients in the United States, when compared to Asian pedi-
atric patients, have an incidence rate ratio to white patients
for nasopharyngeal cancers of 1.69 per 100 000 versus 0.95,
respectively [26]. The most likely explanation for these oppos-
ing statistics is environmental factors. However, further inves-
tigation is necessary to identify the cause of this discrepancy.

Finally, there were 134 reported cases of gum and other mouth
tumors from 1973 to 2008. Despite the small population size,
comparisons of white and black (Cl=4.4% to 12.6%) showed a
Cl not including zero, thus indicating that whites have a great-
er tendency to present with gum and other mouth tumors. The
remaining tumor site comparisons either expressed no signif-
icant differences between the groups, or the population size
was too small to make a comparison.

The limitations of the present study include the narrow scope
of the search and lack of information on the contributors of
incidence change. While these limitations exist, it was the
focus of the study to determine the incidence rates of tu-
mors exclusive to the head and neck. It is also critical to note
that although the incidence rates have been identified along
with intra-demographic comparisons, there are still many un-
knowns regarding the etiology of pediatric head and neck tu-
mors, thus the inability to note the contributors of incidence
changes. Etiological presumptions may be made and include,
among all races, environmental and exogenous exposures,
such as cigarette smoking, excessive alcohol consumption,
viral susceptibility, congenital abnormalities, and genetic dys-
regulation [22,26-28].
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Conclusions

Between 1973 and 2008, the 5 most common head and neck
cancers among infants, children and adolescents were (in or-
der of prevalence): salivary gland; nasopharyngeal; nose, na-
sal cavity, and middle ear; gum and other mouth; and glossal
tumors. Relative to intra-demographic comparisons, whites
have the greatest overall incidence of these conditions, partic-
ularly salivary gland, gum, and other mouth tumors. However,
blacks and other racial populations have a greater proportion
of nasopharyngeal tumors when compared to the white pop-
ulation. While the scope of the current study did not include
data on staging of disease, survival rates, or treatment, it is
critical that future projects provide up-to-date analyses of pe-
diatric head and neck tumors. It also remains to be seen if fu-
ture researchers will adopt the criteria set forth by the National
Cancer Institute, and whether previous classifications will be
re-adopted under those new categories. If the classification
criteria continue to overlap and consensus is not reached be-
tween studies, then the identification of head and neck tumors
among pediatric populations will remain relatively inconsis-
tent. It is necessary for clinicians and researchers to utilize a
system that is consistent and yields statistical information that
is clinically representative and accurate of all pediatric head
and neck tumors. More importantly, the rise in head and neck
tumors among pediatric patients between 1973 and 2008 is
alarming, and the identification of risk factors to prevent future
increase is important. Among data obtained in this study, ra-
cial differences in incidence rates recognize ethnic background
as a significant risk factor for pediatric head and neck tumors;
a significant finding that may contribute to future research.
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