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ABSTRACT

Statement of the Problem: Oral pathological conditions presented in children are
various and often different from those of adults. There is considerable variation in
the prevalence of these lesions among different regions of the world.

Purpose: The aim of this study was to assess the frequency and clinical-
pathological features of oral lesions diagnosed in children and adolescents through-
out 25 years in an oral pathology department.

Materials and Method: This cross-sectional study was conducted in the Depart-
ment of Oral and Maxillofacial Pathology at Dental School of Isfahan University of
Medical Sciences. All the medical reports and biopsy files of the patients aged <18
years that were diagnosed during January 1990 and December 2015 were retrieved.
The data regarding histopathologic diagnosis, site of lesions, and date of diagnosis
and demographic characteristics of patients were elicited. The lesions were catego-
rized based on their origin and age group of the patients. Descriptive statistics were
used as appropriate. The critical level of significance was set at p< 0.05.

Results: 1267 lesions were recorded. The mean age of the samples was 12.5+3.9.
Of lesions, (408, 49.3%) were in posterior area. The most common lesions were
odontogenic cysts (416, 32.9%) and reactive lesions (317, 25.1%) and the least
common lesions were allergic and immunologic disorders (2, 0.2%). In age groups
of 7-12 and 13-18 years, odontogenic cysts [(208, 38.1%), (198, 31.4%)] and reac-
tive lesions [(143, 26.3%), (147, 23.3%)] were the most common lesions, respec-
tively. During the 25 years of survey, the prevalence of pulp and periapical disease
increased (p< 0.001), that of bone pathology decreased (p< 0.05) and trend of other
lesions did not significantly change over this time.

Conclusion: The most frequent lesions were odontogenic cysts and reactive le-
sions. The prevalence of lesions was not changed dramatically during the 25 year.
The frequency of oral lesions in Isfahan province (in Iran) is different from other
regions in the world and even, to some extent, different from other regions in Iran,
which is in agreement with the hypothesis of geographical distribution of these
lesions.
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Introduction

low and makes diagnosis a challenge. Each oral lesion

There are many oral lesions and soft tissue anomalies differs from the others in distribution of age, sex, most
detected in children and adolescents, whose frequency is common location in oral cavity and lesion origin. [1]
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Oral pathological conditions presented in children
are various and often different from those of adults. The
nature of many pediatric lesions changes with growth
and development of the body. There is considerable
variation in the prevalence of these lesions among dif-
ferent regions of the world as racial and environmental
specificities, and the lifestyle of each population may
influence the prevalence of these diseases. In spite of
the World Health Organization (WHO) suggestions
regarding the epidemiologic assessment of oral lesions,
the majority of studies on oral conditions in children
have been limited to investigation of caries, periodontal
disease, malocclusion, and dental trauma. [2]

In a study conducted by latrou et al. in 2013 [3]
in Greece, tumors and tumor-like lesions in children and
adolescents, with age range of 14 to 15 years old, were
evaluated over 11 years. The findings showed 90.5% of
lesions were benign and 9.95% were malignant. The
total conclusion was that tumoral and tumor-like lesions
in Greek children were common. [3] Arotiba et al. [4] in
1996 in Nigeria reported that 20% of all orofacial tu-
mors belonged to children (11-15 years old). Benign
tumors (59.8%) were more common than malignant
ones (40.2%). The differences in distribution of lesions
in this study, compared with previous studies, were at-
tributed to the geographic and genetic characteristics of
the studied populations. [4] In a study performed in
Thailand in 2007, from 8314 biopsies, 1251 cases be-
longed to the pediatric population (15.05%). Most of the
lesions were cystic lesions followed closely by inflam-
matory/reactive lesions and tumor/tumor-like lesions,
respectively. In general, this study showed similar re-
sults to other studies, with the exception of classification
of lesions. [5]

Currently, there is very little information in the lit-
erature about the prevalence of oral disease in children,
especially in Iranian population. In a study conducted
by Jafari Ashkavandi et al. in 2014 [6] in south of Iran
(1991-2009), from 576 under 18 years old cases, most
of the orofacial lesions were soft tissue lesions, and
from this category, the most common lesions were pe-
ripheral giant cell granuloma (PGCG) (15.6%) followed
by dentigerous cyst (14.2%). The result was that 20% of
all orofacial lesions occurred in children and there was
no gender predilection. Most of the lesions were soft
tissue lesions with a reactionary process. [6]

It has been hypothesized that the oral pathologic
lesions in children and adolescents are affected by ge-
netic factors and life style. Therefore, given the im-
portance of this subject and the limited available and
comprehensive studies about the prevalence of oral le-
sions in patients under 18 years old in Iran, the present
study compared all oral-pathologic lesions in patients
under 18 years old in Isfahan province based on demo-
graphic and lesion-related characteristics over 25 years.
The result of this study can be helpful for better diagno-
sis of lesions and can be a guide for sufficient and early
treatment of patients.

Materials and Method

This cross-sectional study was conducted in the De-
partment of Oral and Maxillofacial Pathology at the
Dental School of Isfahan University of Medical Scienc-
es. All the medical reports and biopsy files of patients
aged <18 years undergoing biopsy in oral cavity during
January1990 and December 2015 were retrieved.

Data about lesions including histopathologic diag-
nosis, site of lesions and date of diagnosis as well as
demographic characteristics of patients including age
and gender were recorded in checklists. Reports with
incomplete clinical data or doubtful diagnosis and histo-
logic reports without clinical diagnosis were excluded.
In case of different diagnoses, the first diagnosis was
recorded. In patients with double biopsy, diagnosis of
the second biopsy was recorded.

Lesions were categorized based on their origin, [7]
as follows: epithelial, lesions of salivary gland, mesen-
chymal soft tissue, hematologic, bone pathology, odon-
togenic, and lesions with unknown origin. The patients
were divided into three age groups including 1-6, 7-12,
and 13-18 years.

Data were analyzed by SPSS for Microsoft Win-
dows (version 22) statistical software package. Descrip-
tive statistics and test of significance were used as ap-
propriate. The critical level of significance was set at p<
0.05.

This study was approved by the Ethics Committee of
Isfahan University of Medical Sciences and was per-
formed in accordance with the ethical standards as laid
down in the 1964 Declaration of Helsinki and its later
amendments. This research did not include any studies
with human participants performed by any of the au-
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thors, and the data from the patients' medical reports
were retrieved without recording their names or ad-
dresses.

Results

In this study, from 9536 biopsies registered during
1990-2015, 1267 cases were in less than 18 years old
(13.2%). Distribution of lesions based on gender, age,
date of diagnosis and location are shown in Tablel.

Table 1: Distribution of lesions based on gender, age, date
of diagnosis and location

Frequency  Percentage

Gender
Male 638 50.4
female 627 49.6
Age groups
1-6 87 6.9
7-12 544 43.1
13-18 631 50
Date of diagnosis
1991-1995 211 20.5
1996-2000 219 21.3
2001-2005 285 27.7
2006-2010 176 17.1
2011-2015 139 13.5
Location of lesions
Upper jaw 280 23.3
Lower jaw 412 34.2
Tongue 31 2.6
Lip 78 6.5
Buccal 24 2
Floor of the mouth 8 0.7
Upper gingiva 150 12.5
Lower gingiva 158 13.1
Palate 41 3.4
Vestibule 22 1.8
Hard/soft tissue origin
Upper Jaw 280 221
Lower Jaw 412 325
Soft tissue 575 454

The patients were divided into three categories of
1-6 years old, 7-12 years old, and 13-18 years old (ado-
lescents). Accordingly, 50% of samples were children
and 50% of them were adolescents. The mean age of
samples was 12.5+3.9. Date of diagnosis was divided
based on a 5-year interval. Among all the lesions, 359
cases (32.6%) had neoplastic (benign and malignant)
lesions.

The most common location was lower jaw fol-
lowed by upper jaw and the least common location was
floor of the mouth (Table 1). The prevalence of lesions
based on the origin of the lesions (soft/hard), are sum-
marized in Table 1; 4.6% of lesions were in hard tissue
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(upper and lower jaw). The most common lesions in
upper jaw were odontogenic cysts (162, 57.9%) and
bone pathology (28, 10%). The most common lesions in
lower jaw were odontogenic cysts (201, 48.9%) and
bone pathology (79, 19.2%). The most common lesions
in the soft tissue of oral mucosa were reactive lesions
(290, 50.4%) and salivary gland lesions (70, 12.4%).

Distribution of lesions based on location (anterior,
posterior) showed that 408 (49.3%) lesions were in pos-
terior region of the mouth, 338 (40.8%) lesions were in
anterior region, and 82 (9.9%) lesions were in both ante-
rior and posterior areas.

The frequencies of lesions based on pathologic di-
agnostic category are shown in Table 2. The most
common lesions were odontogenic cysts (416, 32.9%)
and reactive lesions (217, 17.2%). The least common
lesions were allergic and immunologic disorders (2,
0.2%). In the category of odontogenic cysts, the most
prevalent lesions were radicular and dentigerous cysts.
In addition, in reactive lesions, the most prevalent le-
sions were PGCG and peripheral ossifying fibroma.

According to comparison of frequency of lesions
by 5 year intervals (Figure 1), the prevalence of pulpal
and periapical diseases increased significantly (p<
0.001), the prevalence of bone pathology decreased
significantly (p< 0.05) and trend of other lesions did not
significantly change over time.

The frequencies of lesions based on the most
common locations and most common age groups are
shown in Table 2. The male/female ratio was more than
one (more prevalence in males) in developmental le-
sions, epithelial lesions, reactive lesions, hematologic
disorders, and odontogenic cysts. In odontogenic cysts,
the most common location was mandible (50.5%) and
they were mostly seen in the age group 7-12 years
(49.9%). In reactive lesions, the most common location
was gingiva of lower jaw (41.1%) and was mostly prev-
alent in the age group 7-12 years.

In addition, the distribution of lesions based on
age groups (Table 3) showed that in the age group of 1-
6 years, the most common lesions were reactive lesions
(26, 29.9%) and bone pathology (12, 13.8%). In the age
group of 7-12 years, the most common lesions were
odontogenic cysts (208, 38.1%) and reactive lesions
(143, 26.3%). In the age group 13-18 years, the most
common lesions were odontogenic cysts (198, 31.4%)
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Table 2: Frequency (percentage), most common age group and most common location of lesions

Most important lesions of each category (nggeunet';?é) Mg;z;orrglrjgon Most common location

1. Developmental cyst 12(0.9) 13-18(75) Upper jaw (77.8)
Incisive canal cyst 7(58.3) 13-18(71.4) Upper jaw (80)

2.Pulpal and periapical disease 66(5.2) 13-18(63.6) Lower jaw (46.8)
Residual cyst 9(13.6) 13-18(66.7) Lower jaw (55.6)
Periapical granuloma 55(83.8) 13-18(61.8) Lower jaw (44.2)

3.Periodontal disease 9(0.7) 13-18(55.6) Lower gingiva (44.4)

Gingival fibromatosis 1(11.1) 7-12(100.0) Lower gingiva (100)

4 Epithelial pathology 15(1.2) 13-18(53.3) Lip (35.7)
Papilloma 4(26.7) 13-18(50.0) Lip (50)
Compound nevus 3(20) 13-18(66.7) Upper and lower gingiva (100)
Heck disease 1(6.7) 7-12(100.0) Lip (100)

5.Salivary gland pathology 77(6.1) 7-12(47.7) Lip (70.1)
Mucocele 66(85.7) 7-12(49.2) Lip (71.2)

6.Reactive lesions 317(25.1) 13-18(50) Lower gingiva (37.6))
Pyogenic granuloma 72(22.7) 13-18(58.3) Upper gingiva (39.1)
Irritation fibroma 32(10) 13-18(68.8) Lower gingiva (35.5)
Peripheral giant cell granuloma (PGCG) 97(30.5) 7-12(75.0) Lower gingiva (57.4)
Peripheral ossifying fibroma 100(31.5) 13-18(59) Upper gingiva (45.4)

7.Hematologic disorder 14(1.1) 13-18(50) Lower jaw (54.5)
Capillary hemangioma 2(14.3) 13-18(100.0) Lower jaw (100)

8.Bone pathology 139(11) 13-18(52.5) Lower jaw (61.2)
Simple bone cyst 18(12.9 13-18(83.3) Lower jaw (87.5)
Langerhans cell disease 6(4.3) 1-6, 13-18(100.0) Lower jaw (66.7)

9.0dontogenic cyst 416(32.9) 7-12(49.9) Lower jaw (50.5)
Radicular cyst 126(30.2) 13-18(66.7) Upper jaw (50)
Odontogenic keratocyst (OKC) 63(15.1) 13-18(77.4) Lower jaw (59.3)
Dentigerous cyst 199(47.8) 7-12(69.3) Lower jaw (57.1)
Gingival cyst 2(0.4) 7-12, 13-18(100.0) Lower jaw & lower gingiva(100)

10.0dontogenic tumor 82(6.3) 13-18(53.8) Lower jaw (53.4)
Adenomatoid odontogenic tumor 12(14.6) 13-18(83.3) Upper jaw (50)
Ameloblastic fibro-odontoma 8(9.8) 7-12(62.5) Lower jaw (71.4)
Peripheral odontogenic fibroma 4(4.9) 7-12(50.0) Lower jaw & lip & lower gingiva & palate(100)
Complex odontoma 13(15.9) 13-18(46.2) Upper & lower jaw (83.4)
Ameloblastic fibroma 2(2.4) 7-12, 13-18(100.0) Lower jaw (100)
Compound odontoma 7(8.5) 7-12(57.1) Upper jaw (100)

11.Dermatologic disorder 10(0.8) 13-18(60.0) Lip (30.0)
Erythema multiform 1(10) 13-18(100.0) Buccal (100)
Epidermal cyst 1(10) 7-12(100.0) Lower jaw (100)

12.Physical and chemical injuries 8(0.6) 13-18(75.0) Tongue, lower and upper gingiva (25.0)
Traumatic ulcer 4(50) 13-18(100.0) Tongue (50)

13.Allergic and immunologic disease 2(0.2) 13-18,1-6(50) Buccal, upper jaw (50)

14.Other 100(7.9) 13-18(55.6) Lower jaw (37.9)

Total 1267

and reactive lesions (147, 23.3%).

Discussion

Over 25 years, about 13% of all cases presented for
histopathological report in the oral and maxillofacial
department of Isfahan Dental School were children aged
0-18 years, which is similar to 10%, and 12.8% report-
ed by previous studies. [8-9] In some other studies, the
prevalence has been reported to be 5.5%-24.8% of all
cases referred to the histopathology services. [9-10] The
variation in number might be explained by differences
in study design, including the period of the study and
the age range studied. In our study, the patients were

categorized into three age groups: 0-6 years, 7-12 years,
and 13-18 years. In most of the other studies, age groups
were similar. [9, 11-14]

Some studies such as those conducted in Taiwan
and UK reported that the prevalence of orofacial lesions
increased with age, especially after the age of 6 years.
[9, 13] In our study, most of the lesions (50%) were also
in the age group of 13-18 years, and just salivary gland
lesions and odontogenic cysts were the most prevalent
lesions in the age group of 7-12 years which is in
agreement with the studies carried out by Vale et al. (in
Brazil) [15] and by Saravani et al. in Zahedan-Iran [16]
and some other studies. [17- 18]
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Figure 1: Frequency of lesions in intervals of 5 years. Note- different colors show different intervals. The vertical axis indicates the per-

centage of lesion frequency

In our study, the male/female ratio was almost 1
for most of the lesions; this is in agreement with results
yielded by the study of Siadat et al. (in Babol, Iran) [2]
and the study of Jones and Franklin. [9] Moreover, the
study conducted by Torabi-Parizi et al. [19] showed the
female/male ratio was 1.1 to 1 for different lesions and
was not statistically significant (p> 0.05).

In our study, mandible was the most common site
of lesions in children (34.2%). In a study in Brazil, max-
illa was the most common site. [12] In another study in
Turkey, gingiva was the most common site. [8] In study
enrolled in Zahedan, gingiva was reported as the most

common site, and in a study conducted in Brazil, lip
mucosa was described as the most common site. [15-16]
In our study, we categorized the lesions into fifteen cat-
egories based on credible scientific references. [7] Some
other studies have classified lesions into three major
groups, including inflammatory/reactive lesions, cystic
lesions and neoplastic lesions. [8, 10, 12] In studies in
Brazil and England, lesions were classified into twelve
and thirteen categories, respectively. [9-10]

Therefore, it is difficult to make direct compari-
sons in some cases. In the study conducted by Ghasemi
Moridani et al. [20] in Iran, a similar classification was

Table 3: Frequency (percentage) of lesions in each age group of children

Age groups Frequency (percentage)

Lesions 1-6 years 7-12 years 13-18 years Ui
1 Developmental cyst 1(1.1%) 2(.4%) 9(1.4%) 12(0.9%)
2 Pulpal and periapical disease 2(2.3%) 22(4.1%) 42(6.7%) 66(5.2%)
3. Periodontal disease 0(0.0%) 4(.7%) 5(.8%) 9(.7%)
4. Epithelial pathology 2(2.3%) 5(.9%) 8(1.3%) 15(1.2.0%)
5. Salivary gland pathology 9(10.3%) 36(6.6%) 32(4.8%) 77(6.1%)
6. Reactive lesions 26(29.9%) 143(26.3%) 147(23.3%) 317(25.1%)
7.Hematologic disorders 4(4.6%) 3(0.6%) 7(1.1%) 14(1.1%)
8.Bone pathology 12(13.8%) 54(9.9%) 73(11.6%) 139(11.0%)
9.0dontogenic Cyst 10(11.5%) 208(38.1%) 198(31.4%) 416(32.9%)
10.0dontogenic tumor 7(8.0%) 31(5.5%) 44(6.8%) 82(6.3%)
11.Dermatologic disorder 1(1.1%) 3(0.6%) 6(1.0%) 10(0.8%)
12.Physical and chemical injuries 0(0.0%) 2(0.4%) 6(1.0%) 8(0.6%)
13.Allergic and immunologic disease 1(1.1%) 0(0.0%) 1(0.2%) 2(0.2%)
14. Other 12(13.8%) 33(5.9%) 55(8.7%) 100(7.9%)
Total 87 544 636 1267
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used, but the mean age of their participants was 38
years.

In studies undertaken in Taiwan and Turkey, it
was shown that reactive lesions were the most common
lesions. [8, 11] In Thailand [13] and Jeddah, [14] cystic
lesions were the most common lesions. In a study con-
ducted in England, dental lesions such as chronic peri-
apical granuloma and enlarged dental follicle were the
most common lesions, followed by salivary gland le-
sions. [9] However, it is noticeable that in the present
study, enlarged dental follicle was not considered a
pathologic lesion. In addition, some of the variations
might be justified by differences in the age of children
and the period of study.

Torabi-Parizi et al. [19] reported in their study that
of 326 cases in Iran (Kerman), the most prevalent le-
sions were inflammatory/reactive lesions (36.8%), fol-
lowed by odontogenic cysts and tumors. Although in
some other studies [9, 15-16, 21] reactive lesions were
the most frequent lesions, in our study odontogenic
cysts were the most common lesions (32.9%). In addi-
tion, in a study in Thailand, cystic lesions were the most
common lesions (51.14%), which occurred mostly dur-
ing mixed dentition period with 1.5:1 male/female ratio.
[13]

In our study, the most common age group for the
presence of odontogenic lesions was 7-12 years, and
mandible was the most common site of lesions. The
male/female ratio of these lesions was 1.1. In this cate-
gory, dentigerous cyst had the highest frequency
(48.1%), followed by radicular cyst and odontogenic
keratocyst (OKC). Both radicular cyst and OKC were
more frequent in the age group 13-18 years; however,
dentigerous cysts were mostly seen in the age group 7-
12 years. Both OKC and dentigerous cysts were com-
mon in mandible, but radicular cysts were mostly seen
in maxilla.

In a study conducted in Taiwan, the prevalence of
cystic lesions was located in the third rank. Dentigerous
cysts (48.1%) were the most common lesions, followed
by radicular cyst, OKC and calcifying odontogenic cyst,
respectively. Dentigerous cysts were mostly seen in
men and patients older than 6 years. Radicular cysts
were mostly found in the age group 11-14 years. [11] In
a study performed in China on odontogenic cysts, pa-
tients with OKC (7-14 years) were older compared to

patients with dentigerous cyst (8-11 years). [22]

In the study performed in Jeddah, dentigerous cyst
was mostly presented in the age group 11-15 years. This
study explained that the lesions that occurred in the age
group 0-5 years were mostly cystic and non-
odontogenic. [14] In a study in Brazil, [12] and a study
in England, [9] the dentigerous cysts were the third and
fourth largest category in children, respectively.

The second most common lesions in the present
study were reactive lesions (25.1%). In our study, pyo-
genic granuloma (22.7%), irritation fibroma (10%),
PGCG (30.5%) and peripheral ossifying fibroma
(31.5%) were evaluated. In addition, in Thailand, reac-
tive lesions were the second most common lesions.
However, mucocele was included in this category. Mu-
cocele most frequently affected the patients between the
ages 2 and 16 years and predominantly involved the
lower lip. [13] In Taiwan, reactive lesions were the most
common lesions. It was also reported that the preva-
lence of reactive/inflammatory lesions was associated
with oral hygiene in children. However, again this study
included mucocele in reactive lesions, and the highest
frequency belonged to mucocele. [11]

The high frequency of odontogenic and reactive
lesions in most of the studies might be due to the chron-
ic infection resulting from poor dental cares in primary
dentition, which is highly prevalent in children. In addi-
tion, in the age group< 18 years, growth and develop-
ment rates of odontogenic and non-odontogenic tissues
are high in jaws, which can be correlated with the
prevalence of these lesions.

Among all the lesions, 359 cases (32.6%) had ne-
oplastic (benign and malignant) lesions. This result is in
agreement with the prevalence rate of 36% reported in
the study of Gultelkin et al. [8] and is higher than that
reported by Wang et al. [11]

Conclusion

This study revealed that the frequency of oral lesions in
Isfahan is different from other regions in the world and
even, to some extent, different from other regions in
Iran, which is in agreement with the hypothesis of geo-
graphical distribution of these lesions. In our study,
odontogenic cysts and reactive lesions were the most
common lesions. The characteristics of lesions deter-
mined in this study could provide the dentists with a firm
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groundwork to carry out accurate diagnosis.

On the other hand, comparison of different studies
revealed a point that a common system for categoriza-
tion of oral lesions is not available, which makes a
proper comparison difficult and therefore necessitates
the introduction of such system.
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