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Original Article

Neoplasms of the Head and Neck in Iranian Children and Adolescents

Abstract

Introduction: Head and neck neoplasms afflict all age groups including children. They manifest
with various histological features and clinical behaviors. This study’s aim was to provide data
and analysis of the prevalence of head and neck neoplasms among the Iranian children and
adolescents to help pathologists and clinicians make informed diagnosis and treatment decisions.
Materials and Methods: This retrospective study was based on medical records of children and
adolescents (<18 years) documented at a prestigious children’s medical center stationed in Tehran,
Iran. Cases diagnosed with head and neck tumors recorded from 2005 to 2016 were selected.
Patients’ age and sex, tumors’ sites, and microscopic types were assessed. Data analysis was
performed using descriptive statistics. Results: Of the 41,409 available pediatric patients’ records
documented over 12 years, 418 cases (1.01%) recorded head and neck tumors. Of these 418 cases,
15 recorded metastatic tumors (3.58%) and 403 recorded primary tumors. Of the primary tumors,
386 were found in the soft tissue (95.78%) and 17 in the bone (4.22%). The primary tumor patients’
mean age was 5.46 years, including boys (59.8%) and girls (40.2%). The neck was the most common
primary tumors’ location (57.32%). Of all the primary tumors, 54.6% were benign neoplasms and
45.4% malignant. The commonest benign tumors were hemangioma/lymphangioma, and the most
common malignancy was lymphoma. Mesenchymal neoplasms were the most common microscopic
group followed by hematopoietic tumors. Conclusions: The analysis of these data indicates that the
prevalence of pediatric head and neck tumors in the Iranian population is similar to other countries.
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Introduction

Head and neck tumors include a variety of
pathological disorders that may afflict all age
groups, 3%—5% of these tumors have been
reported to occur in children.!! Despite all
the endeavors to control contagious lesions
in the third-world countries, orofacial
malignancies are still considered the most
important concern in the oral health field.
Moreover, face and neck tumors in children,
either benign or malignant, could lead to
facial deformities and consequently social
and psychological problems.?’! Given the
involved area, they could affect speaking,
swallowing, etc.?! Therefore, there is a need
for conducting basic studies to have a better
understanding of the head and neck tumors,
which in turn leads to a correct and fast
therapeutic intervention. This information
will be certainly worthwhile for pediatric
physicians.¥

Tumors may occur in different ages.
Any form of delay in providing care and
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taking proper measures for tumor-afflicted
patients, even in the case of benign tumors
with an acceptable prognosis could result in
disability or death.’! Most head and neck
swellings in children are of an inflammatory
nature. Differential diagnosis of such lesions
includes cysts, vascular deformations,
and tumors, which may be benign or
malignant. Malignant neoplasms are rare
in children, yet they could have severe
and dangerous consequences for pediatric
patients.’” These tumors are considered
the second cause of mortality among
4—-15-year-old  children.”!  Malignancies
could be divided into three large groups:
carcinomas, sarcomas, and malignancies
of  hematopoietic ~ system.’]  Previous
evaluations have indicated lymphoma,
retinoblastoma, and sarcoma to be the most
common head and neck malignancies in
children, whereas carcinoma is reported
only in a small portion of the cases.!'*]
In general, epidemiologic research with
large series could be valuable, as it
potentially offers important information on
the prevalence of the lesions.”) Such
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data for the Iranian children and adolescents are very
sparse.’! Accordingly, the aim of this study was to evaluate
the prevalence of the head and neck benign and malignant
tumors in Iranian children and adolescents.

Materials and Methods

This study was conducted in full accordance with the
World Medical Association Declaration of Helsinki and
subsequent revisions.'”’ The ethics committee of the
institution in which the study was conducted approved
this study. This cross-sectional retrospective study was
conducted based on the medical records of children and
adolescents (<18 years) available in the archive of a
prestigious children’s medical center stationed in Tehran,
Iran. The records dated between 2005 (the earliest of their
documentation) and 2016. In order to adhere to ethical
principles, the records were anonymized and de-identified
records were provided to the researchers. The pathology
reports were reviewed and cases with a diagnosis of
head and neck tumors were selected. Then, patients’ age
and sex, tumors’ site, and their microscopic types were
assessed and classified in tables. The tumors were further
classified into four groups based on their histopathologic
subtypes: mesenchymal, hematopoietic, epithelial/salivary,
and bone/odontogenic. Finally, each group was divided into
subgroups based on the tumor’s location. Retinoblastoma
and brain neoplasms were not evaluated in this study. The
data were analyzed using descriptive statistics (Pearson
Chi-square, exact Chi-square) and SPSS software (IBM
Corp. Released 2012. IBM SPSS Statistics for Windows,
Version 21.0. Armonk, NY: IBM Corp.). The P < 0.05 was
considered as statistically significant.

Results

A total of 41,409 medical records of patients documented in
the pathology section of Children’s Medical Centre (Iran’s
most prestigious pediatric medical center), during a 12-year
period (2005-2016) were reviewed. Of these records,
418 cases recorded head and neck tumors (1.01%), 15
of which were metastatic tumors (3.58%), which were
predominant in boys. The mean age of patients afflicted
with metastatic tumors was 4.24 years. Neuroblastoma was
the most common metastatic tumor (73.34%), and the most
commonly involved sites of the metastatic tumors were the
face and the neck. Other subsequent data (403 cases) were
related to primary neoplasms.

The remaining 403 cases recorded patients afflicted with
primary tumors, 386 of which (95.78%) were found in
the soft tissue and the other 17 (4.22%) were found in
the bone. The mean age of these patients was 5.46 years,
and 241 of them were boys (59.8%) and 162 were
girls (40.2%). The neck was the most common site of these
tumors (57.32). From the total number of cases diagnosed
with primary tumors, 54.6% were benign neoplasms
while 45.4% were malignant [Table 1]. The mean age of
patients with malignant neoplasms was higher than that
of benign tumors (11.70 + 4.14 vs. 10.31 £ 3.18 years).
The proportion of malignancy in the second decade of
life was significantly higher than in the first decade based
on the Pearson Chi-square test (P < 0.0001). Further,
the proportion of malignancy was significantly higher
in boys (51%) than in girls (37%) based on the Pearson
Chi-square test (P = 0.000).

The commonest benign tumors were hemangioma/
lymphangioma, and the most common malignancy
was lymphoma. Among all the microscopic groups,
mesenchymal neoplasms were the most common followed
by hematopoietic tumors. The age-specific prevalence
of mesenchymal tumors (mean age 3.61 + 3.81) was
significantly lower than that of other types of lesions based
on the Pearson Chi-square test (P < 0.0001). Further,
there was a significant relationship between the location
of tumors and their origin based on the exact Chi-square
test (P < 0.0001). In hematopoictic and mesenchymal
tumors, the neck was the most involved location, while
face involvement was more common in the epithelial
group, with bone/odontogenic groups found more in the
oral cavity [Table 2].

The mesenchymal microscopic group had the highest
prevalence rate among the benign tumors, while the
hematologic group was the most prevalent among the
malignant neoplasms. Bone/odontogenic microscopic group
showed the lowest prevalence rate in both [Figure 1].
Among all microscopic groups, the number of benign
tumors was higher than that of malignant ones, except for
the hematopoietic group, in which the ratio of malignant to
benign tumors was 7.83. All microscopic groups were more
common in the first decade of life and more common in
males [Figure 2].

The most common location for the hematopoietic
and mesenchymal microscopic groups was the neck.

Table 1: Distribution of benign and malignant tumors of the head and neck based on mean patients’ sex and mean age
and tumors’ location

Tumoral type Number of cases ~ Mean age+SD Sex Location

Male Female Neck  Face/orbit Oral Sinonasal Thyroid
Benign 220 10.31£3.18 118 102 101 62 52 4 1
Malignant 183 11.70+4.14 123 60 130 29 19 4 1
Total 403 10.94+3.71 241 162 231 91 71 8 2

SD — Standard deviation
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Table 2: Distribution of microscopic groups based on tumors’ location

Microscopic groups Location Total
Neck Face Oral cavity Sinonasal Thyroid
Hematologic 118 (74.20) 29 (18.20) 12 (7.50) 0 (0.00) 0 (0.00) 159
Mesenchymal 102 (51.00) 49 (24.50) 42 (21.00) 7(3.50) 0 (0.00) 200
Epithelial and salivary 9 (33.30) 11 (40.70) 4 (14.80) 1 (3.70) 2 (7.40) 27
Bone and odontogenic 2 (11.80) 2 (11.80) 13 (76.50) 0 (0.00) 0 (0.00) 17
Total 231 (57.30) 91 (22.60) 71 (17.60) 8 (2.00) 2 (0.50) 403 (100.00)
174
180 180
160 160
140 140
120 120 109
100 100
80 20
60 50
60
40 20 -
20 17 16
. [ -r A 20 tlo' ...
Bone & Epithelial & hematologic mesenchymal 0
odontogenic salivary mesenchymal hematologic Epithelial & Bone &
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Figure 1: Distribution of benign and malignant tumors based on microscopic
groups

Mesenchymal tumors were more common in males. In the
epithelial group, the mean age of patients was 7.37 + 4.72
and the most common tumor was pilomatrixoma, which
was more common in boys. In the oral cavity, most
common neoplasms were mesenchymal (59.2%) followed
by bone/odontogenic (18.3%).

Discussion

In this study, the prevalence rate of head and neck tumors
was 1.01% in the population of children and adolescents,
which is in agreement with some studies,B>!"! while
incongruent with some others [Table 3].12612131 A reason
for this low percentage in the current study may be that
many lesions in children were not neoplastic (such as cysts
and inflammatory-infectious lesions).

Metastatic tumors

Metastatic tumors appeared in 3.58% of cases, with
neuroblastoma as the most common metastatic neoplasm.
Barnes!"® indicated that the most common metastatic
tumors in the first two decades of life were adrenal
neuroblastoma, osteosarcoma, and PNET/Ewing sarcoma,
respectively. In addition, Cunningham et al.l'! found that
66.67% of neuroblastoma in their study were metastatic.

Primary tumors

Regarding primary tumors, soft-tissue neoplasms were
far more common than hard tissue ones. This result
is similar to some reports.>'? On the other hand,
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Figure 2: Distribution of microscopic groups for two decades of life

Aregbesola et al.!'! as well as Omoregie and Akpata®
found higher rates of osteogenic tumors. A possible cause
for this discrepancy is that the two mentioned studies
ignored neck lesions.

Overall, benign tumors were more common than
malignant ones (ratio: 1.20), which is consistent with most
studies; however, previously reported percentages were
different.>3361-13.191 The higher rate of malignant tumors in
the studies of Aregbesola et al.l'! and Rapidis et al.'"¥ may
be due to their specific geographical region, as their studies
were conducted in Nigeria in which Burkitt's lymphoma
has a high prevalence. However, Khademi et al.!" found
a high percentage of malignancy in their study (89%). In
our study, the mean age was 5.46 years, and the tumors
were more common in boys, which is consistent with other
studies.[3312191 However, the overall comparison of age
groups in children was difficult, since, in various studies,
different age ranges had been analyzed, for example, ages
under 12 years old,>* under 16 years old,**'Y and under
18 years old®!!2122 were some age ranges analyzed in
different studies. The most common location for tumors
was the neck, which is consistent with studies conducted
by Fattahi et /) and Rapidis et al,'¥ but they are
incongruent with the results of another study.!®

The most common benign tumor was hemangioma/
lymphangioma and the most common malignant neoplasm
was lymphoma. These tumors were also observed as the
most common tumors in other studies.>** Pilomatrixoma
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Table 3: Comparison of the results of the present study with pervious published articles

Previous studies Sex The commonest The most common The most common malignant Nationality Malignancy
predilection location benign tumor tumor percent
Omoregie and Male>female Mandible Ameloblastoma Lymphoma Nigeria 47.4
Akpatal?
Jaafari-Ashkavandi ~ Male>female Parotid Pleomorphic Lymphoma Iran 24.6
and Ashraft) adenoma/
hemangioma
Fattahi et al.! Male>female Neck Lymphangioma Lymphoma Iran 32
Abdulai et al.l®! Male<female Larynx for benign Squamous Lymphoma Ghana 30.3
tumor and cervical papilloma
lymph node for
cancer
Rapidis er al.l'¥ Male>female Neck Hemangioma Lymphoma Greece 30.6
Elarbi et al.'} Male>female Mandible and Odontoma Lymphoma Libya 3.7
maxilla
Al-Khateeb et al.'”  Male>female Face Hemangioma Lymphoma/rhabdomyosarcoma North 10
Jordan
Khademi et al.l'} Male>female Cervical lymph Adenoma Lymphoma Iran 89.5
node
Arotibal™! Male>female Mandible Ameloblastoma Lymphoma Nigeria 40.2
Aregbesola et al.l Male>female Maxilla Ameloblastoma Lymphoma Nigeria 51
Cunningham et al.l' - Neck - Lymphoma USA -
Arboleda et al.l'" Male>female Neck - Lymphoma Brazil -
Current study Male>female Neck Hemangioma/ Lymphoma Iran 45.4
lymphangioma

and Langerhans cell histiocytosis ranked the second among
benign neoplasms. However, in a study conducted by
Rapidis et al.,"¥ squamous papilloma was in the second
place. This low rate of papilloma in the Iranian children
and adolescents indicates a low infection rate of the human
papilloma virus among this population.

Primary mesenchymal tumors

Among the microscopic subgroups, mesenchymal tumors
had the highest frequency which is consistent with some
studies.?>!1""1323] The highest frequency was seen in <9 years
age range (mean 3.61 years) where the ratio of benign to
malignant tumors in this group was 4.88, which was more
common in boys. These results are in agreement with the
findings of the study conducted by Jaafari-Ashkavandi and
Ashraf.®! However, in other studies, the number of girls
afflicted with such mesenchymal tumors was higher!:!! or
equal.'” Again, the neck was the most commonly involved
area. The most common microscopic subtype in this group
was vascular lesions (hemangioma/lymphangioma). This
result is in agreement with other studies.!'*>'?) The most
common malignancy in this group was rhabdomyosarcoma,
which is similar to reports made by Cunningham et al.'®
and Khademi et al.!™ In the present study, sarcomas (bone
and soft tissue) (20.22%) were the second-most common
malignancies while carcinomas (2.73%) were found in a
few cases. These findings are the same as the results of
other studies.”'>!®) However, Khademi et al.'® reported
the opposite, i.e., the frequency of carcinoma was higher.

In our study, rhabdomyosarcoma was the most common
sarcoma followed by PNET/Ewing.

Primary hematologic tumors

The second most common microscopic group after the
mesenchymal tumors was the hematologic lesions, with
a malignant-to-benign ratio of 7.83. These lesions had a
significant frequency in <9 years of age group where most
cases were in the lymphoma subtype (73.4%) which is
consistent with other studies.['*7!32%1 The highest frequency
was seen in boys as also found by other studies,™7!1520-24]
and the most commonly involved area was the neck which
is in agreement with other research.!'”?Y Similar to some
studies,*!®?1 the mean age in lymphoma was 8.15. In the
study of Khademi et al.,'! lymphoma occurred in children
and adolescents equally. In the current research, the
percentages of Hodgkin’s and non-Hodgkin’s lymphomas
were 47.79% and 22.01%, respectively. In the studies
of Cunningham ez al.,l'® Torsiglieri et al.,[" and Rapidis
et al.,"™ Hodgkin’s lymphoma was more common, while
in other studies non-Hodgkin’s lymphoma had a higher
frequency.[Z,Sﬂ,l1,15,17‘20,24]

Primary epithelial/salivary tumors

In the present study, epithelial/salivary tumors were in the
third place among the microscopic groups, most of which
were benign. The mean age of patients afflicted with
these tumors was 7.37 years and a higher frequency was
seen in boys and in the face area. Pilomatrixoma was the
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most common subtype in this group with a mean age of
5.12 years, which was predominant in boys and in the face
and neck areas. In the study of Schwarz et al.,”> conducted
on 318 children afflicted by Pilomatrixoma of head and
neck, the number of afflicted girls was higher than that of
boys, and the mean age of patients was 6.7 years; 75% and
25% of cases had head and neck involvement, respectively.

Primary bone/odontogenic tumors

In the group of bone/odontogenic tumors, the
benign-to-malignant ratio was 4.6, and the only mentioned
malignancy in this group was Ewing sarcoma. The mean
age of patients was 4.32 years, with male predominance
and the most commonly involved areca was the oral
cavity (76.5%). In the study conducted by Khademi
et al, Ewing sarcoma also claimed the second
rank (following Rhabdomyosarcoma), but the most
common site was paranasal sinuses. In several studies,
ameloblastoma was mentioned to be the most common
odontogenic tumor in this age group!"! although we found
ameloblastic fibroma as the most common condition.
Confirming our study, Tanrikulu et al.® found a higher
rate of mixed odontogenic tumors in their research. Some
studies had reported that among all bone tumors, ossifying
fibroma,['>1¥) central giant cell granuloma,!'? and fibrous
dysplasial'l had higher frequencies. However, in our
research, Ewing sarcoma was the most common osteogenic
bone tumor.

Conclusions

One of the strong points of this epidemiologic study
about children is its large sample size, which makes its
statistical results reliable. The current study’s results
indicated that in Iranian children and adolescents,
benign tumors were more common than malignant
tumors. Lymphoma and rhabdomyosarcoma were
the most common malignancies in the studied age
group <18 years (apart from the central nervous
system neoplasms and retinoblastoma). Further, the
most common benign tumors were hemangioma/
lymphangioma. The tumors were more common in boys
than girls. All these data suggest that the prevalence of
pediatric head and neck tumors and their subtypes in
Iranian population are mostly similar to other countries.
This study provides a large series of demographic
data and histopathologic variations of head and neck
tumors in Iranian children and adolescents, which will
contribute to accurate diagnosis and enhanced treatment
of these neoplasms. The main limitation faced in this
study was a lack of complete data on clinical signs,
treatment methods, patient survival, and tumor prognosis
due to improper follow-up documentation. All of which
offer intriguing suggestions for further study.
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