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ABSTRACT

Purpose: Odontomas represent a common clinical entity among odontogenic tumors, but are not well-addressed
in the Vietnamese population. The present study aimed to determine the clinical and preclinical characteristics of
odontomas and associated factors in the Vietnamese population.

Materials and Methods: This retrospective study retrieved data from histopathological diagnoses from 2 central
hospitals of Odonto-Stomatology in Ho Chi Minh City, Vietnam during 2004-2017. The odontomas were classified
as complex (CxOD) or compound (CpOD) subtypes. The epidemiological, clinical, and radiological characteristics
of the odontomas, stratified by subtype and sex, were obtained and analyzed.

Results: Ninety cases, consisting of 46 CxODs and 44 CpODs, were included. The average age of patients was 32.4
(£20.2) years. The patients with CxOD were older than those with CpOD (P <0.05). Clinically, 67% of patients
showed an intraoral bone expansion. Approximately 60% of patients with CxOD exhibited a painful symptom,
about 3-fold more than those with CpOD (P <0.05), whereas almost all patients with CpOD exhibited perturbations
of dentition, unlike those with CxOD (P <0.05). Radiologically, CxOD was characterized by a larger dimension
than CpOD in both sexes (P <0.05), and CpOD induced complications in adjacent teeth more often than CxOD
(P<0.05). The development of odontoma with advancing age differed significantly in odontoma subtypes related to
their pathological origins, and between the sexes, resulting from different physiological states.

Conclusion: The findings of this study highlight the value of clinical and radiological features of odontomas and
their associated factors for the early diagnosis and adequate treatment of younger patients. (Imaging Sci Dent 2023;

53: 117-26)
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Introduction

Odontomas represent a large percentage (23%-77%) of
all odontogenic tumors.'” Several studies have examined
large series of these tumors and identified odontomas as
the most common odontogenic tumors * The latest fourth
edition of the World Health Organization (WHO) Classifi-
cation of Head and Neck Tumors’ classifies odontomas as
compound odontomas (CpODs) (Fig. 1A), characterized by
numerous tooth-like structures, and complex odontomas
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(CxODs) (Fig. 1B), manifesting as disorganized masses of
calcified tissue. According to the literature, the incidence
of CpODs and CxODs is 32%-60% and 40%-68%, respec-
tively. No sex predilection has been indicated >’
Odontomas are typically characterized by benign and
asymptomatic lesions that may lead to disturbances in the
eruption of teeth, such as delayed eruption of primary or
permanent teeth or retention of primary teeth. The majority
of patients are diagnosed with odontoma during a routine
radiographic examination. Odontomas are considered to
be developmental hamartomas rather than true neoplasms
of odontogenic origing’9 because a neoplasm has the dis-
tinguishing feature of persistent, uncoordinated growth.
However, many diagnosed odontomas become sufficiently
large to show almost neoplastic potential and cause vari-
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Fig. 1. Representative panoramic radiographs of compound odontoma (A) and complex odontoma (B).

ous complications, such as the expansion of the jaw bone,
tooth displacement, or missing teeth,'”'" and even signs of
infection, pain, and suppuration.“’12 Indeed, whether these
odontogenic lesions represent a true neoplasm or only a
hamartoma is still not well established and requires addi-
tional studies.

Radiographically, an odontoma appears as a clearly out-
lined, dense, radiopaque lesion surrounded by a thin ra-
diolucent zone corresponding to a thin soft tissue capsule,
in which CpODs present numerous tooth-like structures,
while CxODs appear as disorganized masses of calcified
tissue.” However, various highly calcified bone lesions that
appear as mixed radiopaque and radiolucent images con-
fuse clinicians in the differential diagnosis of odontomas,
in particular, a diagnosis involving CxOD. The definitive
odontoma diagnosis is usually based on the pathological
examination after the surgical removal of the tumor, while
the primary diagnosis plays an important role in determin-
ing the intervention plan at the early stage of management.

Several retrospective studies on odontogenic tumors
have reported geographic or racial variations in the inci-
dence of odontoma from almost all continents: Asia "> Af-
rica,14 South America,l‘15 and Europe 216 However, studies
focused on odontomas have been poorly documented,”'*!°
except for the published case reports.'”'”'"® In addition,
most studies have not adequately investigated the charac-
teristics of odontomas in terms of their clinical and radio-
graphic aspects and have even failed to consider these fea-
tures in the context of the distinct complex and compound
subtypes.'*"> Thus, it would be inaccurate to compare the
outcomes of these various studies without accounting for
subtype or sex.

Vietnam is the 15th most populous country in the world,
with a population of more than 99 million in 2023, of
which the median age is 32 years."” Surprisingly, however,
there has been no systematic documentation of the inci-
dence of odontomas in Vietnam over the past 15 years.

In evidence-based medicine, knowledge concerned with
clinical and preclinical features, and even more so the re-
lationships between them, has contributed to the diagnosis
and prognosis of disease. Hence, studying the associa-
tions between disease behaviors in a general manner has
emerged as a novel strategy in research.

To contribute to the existing literature and to complement
previous studies on odontomas, the purposes of this study
were as follows: 1) to analyze the incidence, diagnostic
findings, anatomic location, tumor size, and adverse effects
on adjacent structures of CxOD and CpOD; 2) to perform
multivariable regression analysis to establish the possible
association between age at diagnosis and tumor size strat-
ified by sex; and 3) to compare this study’s findings on
odontoma characteristics in the Vietnamese population to
those documented in other populations around the world.

Materials and Methods

Study design

In this retrospective study, demographic and diagnostic
data of patients were extracted from the numeric regis-
tries in the computer systems of the Hospital of Odon-
to-Stomatology of Ho Chi Minh City and the National
Hospital of Odonto-Stomatology. Any patients admitted
and treated for odontomas at these 2 hospitals were con-
sidered for this study, without accounting for patients’
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provinces of residence in their records. The coverage peri-
od was from January 1, 2004, to December 31, 2017. The
study was performed in Ho Chi Minh City because 1) it is
one of the largest centers in the country (along with Hanoi),
in which the national hospitals are responsible for the treat-
ment of maxillofacial pathologies in the southern region
are located; and 2) the patients’ records at hospitals in Ho
Chi Minh City are more complete than in other provinces
of Vietnam. This study was approved by the Ethics Com-
mittee of the University of Medicine and Pharmacy of Ho
Chi Minh City, approval number: 1547-DHYD. Because
all data were anonymized, no individual patient consent
was required.

Data collection

The patient data considered for this study were age, sex,
reasons for consultation, clinical symptoms, radiographic
imaging, histological diagnosis, and adverse effects on
adjacent teeth. The 2017 WHO classification was used
for the final classification of the lesions as either CxOD
or CpOD.’ The cases with poor radiographs, insufficient
records, or a combined diagnosis of the odontoma with
other lesions in the oral cavity (e.g., ameloblastic fibroma,
non-odontogenic cyst, maxillofacial trauma) were exclud-
ed from the study. All included cases were definitively di-
agnosed as odontomas through the histologic examination
of removed samples performed by pathologists at the De-
partment of Histopathology in Cho Ray Hospital, Ho Chi
Minh City, Vietnam.

Data filtered from the numeric registry was further vali-
dated through patient identification and patients’ physical
records. Due to the limited availability of digital radio-
graphs in the panoramic radiologic system (i.e., within the
past 5 years), radiographic films were used for all cases.
The same panoramic machine (Orthophos XG 5 and SI-
DEXIS XG software, version 2.63, Sirona Dental System
GmbH, Bensheim, Germany) was used at the 2 hospitals
from which the data were collected. A calibration proce-
dure was performed twice per year to ensure that the mag-
nification factor was 1: 1. The collected data variables
were then coded, including tumor location, odontoma
subtype, reasons for consultation, clinical symptoms, and
complications in adjacent teeth and surrounding anatomic
structures.

The locations of the odontomas were categorized by an-
atomic site (maxilla or mandible) and region (anterior, de-
fined as extending from the distal surface of the right canine
to the distal surface of the left canine, or posterior, defined
as extending from the mesial aspect of the first premolar to
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the distal aspect of the third molar).

The size of each tumor mass was measured using the
major axis of the mass in the panoramic radiograph and
the scale bar printed in the films as a standard rule. Both
authors of this study participated in the data collection. To
evaluate the accordance between these authors, 20 cas-
es were randomly chosen, and the mass sizes were inde-
pendently measured from the radiograph films. The coeffi-
cient of variation was then calculated at approximately 2%.

The mass sizes were classified into 5 categories for anal-
ysis: <10mm, 10 to <20 mm, 20 to <30 mm, 30 to <40
mm, and >40 mm. Size was also used as a continuous
variable depending on the required analysis.

The age variable was categorized as 10-year intervals,
in which the minimum age was 8 years and the maximum
age was 79 years: 8-10, 11-20, 21-30, 31-40, 41-50, 51-60,
61-70, 71-79. The age variable was aggregated as 10-year
intervals to facilitate comparison to other studies.

Data analysis

Both descriptive and inferential analyses were con-
ducted to address the main aims of the study. In the de-
scriptive analysis, the normal distribution of a continuous
variable (i.e., age, mass size) was checked by the Shap-
iro-Wilk test and Quantile-Quantile plots. The differences
between subgroups of sex and odontoma subtypes were
analyzed using the t-test for normally-distributed data
or the bootstrap method™ for non-normally distributed
data to report a 95% confidence interval (CI), and the
chi-square test for categorical variables. Specifically, the
bootstrap method was conducted in the packages “boot”
and “simple boot.” Data were randomly resampled 1,000
times to generate the characteristics of the data because
the high number of replicates maximized accuracy in the
prediction of median differences and power.”' Bias-cor-
rected and accelerated CIs were used.”

A multivariable linear regression analysis was performed
to assess the relationship between age and mass size. In this
analysis, mass size was considered the dependent variable,
age was treated as an independent variable; odontoma sub-
type and interaction between age and odontoma subtype
were covariates. The strength of the association between
age or covariates and mass size was estimated by the re-
gression coefficient and standard error. For the association
between the presence of CxOD and mass size stratified by
sex, a multivariable logistic regression analysis was con-
ducted.

R software environment version 4.1.2 was used to per-
form all statistical analyses (R Foundation for Statistical
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Fig. 2. A and B. Distribution of patients’ age according to sex, stratified by odontoma subtypes. C and D. Distribution of patients’ age ac-
cording to odontoma subtype, stratified by sex. The horizontal line and the black square (™) in the box plots correspond to the median and
mean values, respectively. CpOD: compound odontoma; CxOD: complex odontoma.

Computing).” A nominal P-value <0.05 was considered
to indicate statistical significance.

Results

Patients

Between January 1, 2004, and December 31, 2017, 90
cases of odontoma (63 female patients; 70%) were regis-
tered. Female patients accounted for 76% of CxOD cases
(35/46) and 63% of CpOD cases (28/44). The mean age (*
standard deviation [SD]) at diagnosis was 32.4+20.2 years
(range: 8-79 years). The median age was 28 years (inter-
quartile range [IQR]: 18.5-54.0 years) and 22 years (IQR:
15.5-32.0 years) for female and male patients, respectively
(difference in medians, -22.0 years; 95% CI: -23.0 to 1.0
years; P<0.05). It was also shown that the patients with
CxOD tended to be older than patients with CpOD (dif-
ference in medians, + 15.8 years, 95% CI: 4.0-35.5 years;

P<0.05).

Among the 90 cases of odontoma included in this study,
49% (44/90) were CpODs and 51% (46/90) were CxODs.
In general, tumors were more frequently found in the sec-
ond and third decades of life (51%). This percentage was
56% in male patients (15/27) and 49% in female patients
(31/63). Stratifying by sex or odontoma subtype (Fig. 2)
revealed that in male patients, the majority of CpOD and
CxOD diagnoses were made between the ages of 10-30
years. In contrast, this age distribution was only observed
in female patients with CpOD, whereas the ages were
scattered throughout the lifespan in female patients with
CxOD. The age of female patients with CxOD was sig-
nificantly greater than that of male patients (median [IQR],
42.0 years [9.0-79.0 years] vs. 23.0 years [10.0-79.0 years];
P<0.05), and female patients with CxOD were also older
than those with CpOD (median [IQR], 42.0 years [9.0-79.0
years] vs. 21.0 years [10.0-75.0 years]; P<0.05), whereas
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Table 1. Main reasons for consultation and time onset of symptoms stratified by odontoma subtype (number [%])

Complex odontoma

Compound odontoma

Total (N=90) 95%

(N=46) (N=44) confidence interval

Reason
Pain 26 (56.5) 8(18.2)* 34(37.8) 0.18-0.59
Suppuration 13(28.3) 3(6.8)* 16(17.8) 0.04-0.39
Bleeding 122) 1(2.3) 2(22) —0.06-0.06
Missing tooth 0(0.0) 3(6.8) 3(3.3) —0.16-0.03
Routine radiographic examination 13(28.3) 20(45.5) 33(36.7) —0.39-0.05
Swelling 17(37.1) 14 (31.7) 31(34.5) -0.17-0.27
Time onset of symptoms
<1 year 22 (47.8) 13(30) 35(38.9) —0.04-0.40
1-5 years 6(13.0) 3(6.8) 9(10) —0.08-0.21
5-10 years 1(2.2) 2(4.5) 3(3.3) —0.12-0.07
>10 years 0(0) 2(4.5) 2(22) —0.13-0.04
Not available 17(37) 24(54.2) 41(45.6) —0.40-0.05
*: P<0.05 compared with complex odontoma
Table 2. Distribution of clinical findings stratified by odontoma subtype (number [%])

Complex odontoma Compound odontoma 95%

Characteristic

Total (N =90)

(N=46) (N=44) confidence interval
Pain 27 (58.7%) 9(20.5%)* 36 (40.0%) 0.17 t0 0.59
Intraoral bone expansion 35(76.1%) 25 (56.8%) 60 (66.7%) —0.02t0 041
Fistula formation 12 (26.1%) 5(11.4%) 17 (18.9%) —0.03t00.33
Primary tooth retention 2(4.3%) 13 (29.5%)* 15(16.7%) —042to —0.08
Missing permanent tooth 14 (30.4%) 28 (63.6%)* 42 (46.7%) —0.55t0 —0.12

*: P<0.05 compared with complex odontoma

these differences did not reach statistical significance in
CpOD or male patients, respectively.

Clinical characteristics of odontomas

Table 1 displays the patients’ main reasons for the con-
sultation. The most common reason was pain (38%), fol-
lowed by a routine radiographic examination (37%) and
swelling (35%). Those were also the most common reasons
for patients with CpOD, among whom about half of the
cases were detected on routine radiographic examinations
(20/44 cases). By contrast, the majority of patients with
CxOD presented with pain (57%), followed by swelling
(37%) and suppuration (28%). In particular, pain and
suppuration were reported by 38% (95% CI: 18%-59%;
P<0.05) and 22% (95% CI: 4%-39%; P<0.05) in patients
with CpOD less than in those with CxOD. The time onset
of symptoms until treatment was mostly within 1 year in
both subtypes (P <0.05), and no significant difference be-

tween the subtypes was detected in either period defined as
a categorical variable.

Table 2 shows significant differences in clinical char-
acteristics in relation to odontoma subtype. As expected,
about 59% of patients with CxOD reported pain as a symp-
tom, while this percentage was only 21% in those with
CpOD (95% CI: 17%-59%; P<0.05). In contrast, CpOD
was characterized by the retention of a primary tooth (30%)
and the lack of a permanent tooth (64%) at a significantly
higher rate than CxOD (P <0.05). Bone expansion was
frequently detected in both subtypes (i.e., 76% of CxODs
and 57% of CpODs), and no significant difference was ob-
served between them.

Radiological characteristics of odontomas

Regarding the tumor location on radiographs, CxOD
was most frequently located in the mandible (34/46, 74%,
P <0.05) and the posterior region (39/46, 85%, P<0.05)
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Table 3. Association between age and mass size stratified by sex

Regression coefficient

. . )
Sex/Predictor Unit (standard error) R
Men
Age Year 0.75(0.17)* 0.53
Subtype Complex odontoma 29.58(6.76)*
Interaction (age X subtype) Year X complex odontoma —0.88(0.22)*
Women
Age Year 0.15(0.08) 0.22
Subtype Complex odontoma 13.77 (4.86)*
Interaction (age X subtype) Year X complex odontoma —0.16(0.13)

*: P<0.05

than CpOD (21/44, 48% and 11/44, 25%, respectively).
CpOD was commonly found in the anterior region (33/44,
75%) in both the mandible and maxilla (P >0.05), whereas
CxOD often occurred in the posterior region of the mandi-
ble (34/46, 74%, P <0.05).

Radiographic measurements of the mass sizes of the tu-
mors (Fig. 3) showed that CxODs were larger than CpODs
in both male patients (median [IQR]: 25.0 [10.0-45.0] vs.
15.0 [6.0-55.0]; 95% CI: 5.0-16.0; P<0.05) and female
patients (mean+SD: 24.5+10.9 vs. 154+7.4; 95% CI:
4.5-13.7; P<0.05). In fact, 73% (32/44) of CpODs exhibit-
ed a dimension of 10-30 mm, while 82% (38/46) of CxODs
exhibited a dimension of 10-40 mm.

There was a significant positive correlation between the
mass size of tumors and age in both male patients and fe-
male patients (P <0.05) (data not shown). Furthermore,

the patients with CxOD were older and exhibited larger
tumors than those with CpOD. Hence, multivariable linear
regression analysis was conducted (Table 3). In male pa-
tients, there was an interaction between age and odontoma
subtype (P <0.05), indicating that the association between
age and mass size depended on the odontoma subtype. The
mass size of CpOD tended to increase over time, while
CxOD tended to show a gradual growth until the diagnosis
(P<0.05). Collectively, these factors (i.e., age, odontoma
subtype, and their interaction) explained 53% of the total
variance in mass size.

In female patients, there was no statistically significant
association (P>0.05) between mass size and age, after
adjusting for odontoma subtype and interaction effect. As
expected, CxODs were significantly larger than CpODs
(P<0.05). The 3 factors collectively accounted for 22% of
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the variance in mass size (Table 3).

Multivariable logistic regression analysis with CxOD
as the outcome (Table 4) showed a significant association
between mass size and the odds of having complex odon-
toma in female patients (P <0.05), but not in male patients
(P>0.05), controlling for site and region. An increase of 1
SD in mass size (i.e., 10.5 mm) increased the odds of hav-
ing CxOD in female patients by about 3-fold. In both sex-
es, an odontoma located in the posterior region had odds of
being CxOD of about 16-fold in male patients (P <0.05)
and about 37-fold in female patients (P <0.05).

Concerning the impact of odontomas on adjacent teeth
and surrounding anatomic structures determined in radio-
graphic examination (Table 5), disturbances in tooth erup-
tion (52/90, 58%) were the most common effect on the
adjacent teeth, followed by displacement of teeth and roots

Table 4. Associations between diagnosed complex odontoma and
mass size stratified by sex

. . Odds ratio
Sex/Predictor Unit (95% confidence interval)
Men

Mass size +12.55mm 1.02(0.34-3.06)

Site Maxilla 0.32(0.04-2.39)

Region Posterior region 15.64 (1.03-273.46)*
Women

Mass size +10.46 mm 2.53(1.03-6.24)*

Site Maxilla 6.49 (0.69-60.61)

Region Posterior region 36.60 (4.16-322.34)*
* P<0.05

Dung Kim Nguyen et al

(43/90, 48%) in all patients. Root resorption was found in
only 4 cases (4%). Complications were caused more fre-
quently by CpODs than by CxODs in both sexes, such as
tooth eruption disturbance (0.8 vs. 0.4; 95% CI: 0.2-0.6;
P <0.05), tooth and/or root displacement (0.6 vs. 0.3; 95%
CI: 0.1-0.5; P<0.05). However, these differences showed
statistical significance only in female patients (P <0.05),
not in male patients (P >0.05).

Discussion

Many studies have reported that the mean age of patients
at the time of odontoma diagnosis was between 10 and 30
years.*'? In agreement with previous studies, the patients
in this study were most frequently in the second and third
decades of life. It was also observed that CxODs tended to
occur at older ages (mean, 38.9 years) than CpOD (mean,
25.8 years). This outcome was consistent with some re-
cords, ' but in contrast with others.>*’
conducted on various populations with different sample
sizes. Additionally, dental health care differs among coun-
tries and develops with time. These potential reasons could
lead to inconsistencies between studies in the literature.

Sex predilection of odontomas and odontoma subtypes
has appeared in various ways depending on the country and
continent.>*’ In this study, the male-to-female ratio was 0.4
: 1, with a ratio of 0.3 : 1 for CxOD and 0.5: 1 for CpOD.
Although the literature has reported varying results regard-
ing the sex predilection of odontomas, the findings of the
present study showed a general agreement with some of the
reported data "'

These studies were

Table 5. Distribution of complications in adjacent teeth and surrounding structures on radiography, stratified by sex (number [%])

Characteristics Complex odontoma Compound odontoma Total 95% confidence interval

Men

Number 11 16 27

Tooth eruption disturbance 6(54.5) 13(81.3) 19(70.4) —0.69-0.16

Teeth and/or roots displacement 6(54.5) 9(56.3) 15(55.6) —-0.42-0.38

Maxillary sinus expansion 3(27.3) 2(12.5) 5(18.5) —-0.24-0.53

Root resorption 0(0.0) 1(6.3) 1(3.7) —-0.24-0.12
Women

Number 35 28 63

Tooth eruption disturbance 13(37.1) 20 (71.4)* 33(52.4) —0.61-—0.08

Teeth and/or roots displacement 9(25.7) 19 (67.9)* 28 (44 .4) —0.68-—-0.16

Maxillary sinus expansion 1(29) 0(0.0) 1(1.6) —0.06-0.11

Root resorption 3(8.6) 0(0.0) 3(4.8) —0.04-0.21

*: P<0.05 compared with complex odontoma by the chi-square test
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Odontomas display benign characteristics and a silent
pattern of development in their location. Clinically, the ma-
jority of odontomas are frequently diagnosed through rou-
tine dental examinations.'”** In line with previous studies,
this study revealed that a routine radiographic examination
was one of the most common reasons that led to odontoma
diagnoses. The other main reasons for consultations that
led to diagnoses were pain and/or swelling (about 72%).
Routine dental examinations can be assumed to have been
widely performed in Ho Chi Minh City due to the develop-
ment of dental clinics and hospitals. However, the patients
in this study came from various provinces, where public
health care has not been fully investigated and regular at-
tendance to dental clinics is relatively low among the pop-
ulation. Indeed, these patients asked for a consultation be-
cause they noticed symptoms.

Clinical characteristics are useful for the differential di-
agnosis of odontoma from other tumor lesions. In general,
bone expansion at the tumor location was the most frequent
clinical finding (68%), which is consistent with a previous
study that reported this percentage at 65%.” Because odon-
toma is a type of odontogenic tumor, the impacts related to
teeth are usually evident in the oral cavity, such as the dis-
turbance to tooth eruption in both the primary and perma-
nent dentition.”® In this study, 47% of patients were missing
permanent teeth, and this percentage was about 80% in the
study by latrou et al 2 The present study also demonstrated
that CxOD was characterized by bone expansion and pain
more frequently than CpOD, the latter which was more fre-
quently characterized by an anomaly in the dentition (Table
2). These findings are consistent with the patients’ report-
ed reasons for consultations (Table 1): CxOD commonly
manifested as pain and suppuration, while CxOD exhibited
more signs or symptoms of inflammation. The prolonged
existence of CxOD in the jaws is likely to be one of the
causes that activate inflammation development.

Concerning location, odontomas present in both the
maxilla and mandible, with variation depending on the
studied population."'>'® In this patient cohort, 75% of
CpODs occurred in the anterior region of both the maxilla
and mandible, and 74% of CxODs occurred in the posteri-
or mandible. These corresponding percentages in the study
of Worawongvasu et al.”” were 78% and 42%, respectively.
According to Kilinc et al.”’ (2016), 52% of CpODs were
found in the anterior regions of both jaw bones, and 58%
of CxODs were found in the posterior region or ramus of
the mandible. These location predilections of odontoma
subtypes, combined with the younger age of diagnosis of
CpOD compared to CxOD, suggest that tooth eruption

disturbance in the anterior region and the subsequent aes-
thetic impairment lead to earlier diagnosis and treatment of
CpOD than CxOD.

A previous study demonstrated that the majority of odon-
tomas measured in the range of 10-30 mm,25 and occa-
sionally, a CxOD exceeded 40 mm in diameter.'”"" These
outcomes are in accordance with the results of the present
study, in which 62% of odontomas had a size of 10-30 mm
and only 8% of cases (7/90) showed a dimension of >40
mm. Furthermore, this study found that CxODs were larger
than CpODs, which may be related to the older age at diag-
nosis of CxOD than CpOD (Fig. 2).

The positive association found between mass size and
age is consistent with a recent study in the Colombian pop-
ulation,” suggesting that the odontoma increases in size
over time. However, the odontoma subtype appeared to be
a confounder in this association. The present findings re-
vealed that the mass size of CxOD was greater than that of
CpOD in both male and female patients (Fig. 3). In a sec-
ondary analysis stratified by sex, accounting for subtype
and interaction between age and subtype, the association
between age and mass size remained statistically signifi-
cant in male patients (Table 3). A possible explanation is
that CpOD exhibits potential growth in young male pa-
tients, causes several complications related to tooth erup-
tion, and is thus diagnosed and treated at an earlier time. In
contrast, CxOD shows a moderate development over time,
is found at a later stage, and thus reaches greater dimen-
sions by the time of diagnosis, along with inflammatory
signs. In female patients, although this association was no
longer statistically significant, CxOD showed a signifi-
cantly larger diameter than CpOD. The development of the
specific odontoma subtype may be a result of their patho-
genetic differences. CxOD, exhibiting a greater age at the
time of diagnosis, may be considered the terminal stage of
the ameloblastic fibro-odontoma lesion, whereas CpOD
may be the result of malformation related to the process
that produces hyperdontia because of local hyperactivity
of the dental lamina.>” It should be considered that odon-
tomas display different characteristics depending on sex.
Sex-related physio-pathological mechanisms lead to these
differences.

Because CxOD is larger on average than CpOD and the
predilection of location is dependent on odontoma subtype,
this study carefully adjusted for potential covariates (i.e.,
site and region) to examine whether mass size could be
used as an indicator of odontoma subtypes (Table 4). Based
on the findings of this analysis, a location in the posterior
region may be a significant predictor for CxOD diagnosis
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in both sexes. This correlates with the radiographic obser-
vations that 85% of CxODs were found in the posterior
region. An increase in mass size adequately reflects the
CxOD subtype in female patients.

The delay of tooth eruption and other effects on teeth and
surrounding anatomic structures have been meaningful for
clinicians. This may originate from the current situation in
which panoramic radiographs have been widely used for
routine examinations. Many studies and case reports have
revealed various complications in teeth and surrounding
structures related to odontomas.'>'""*® Katz studied 396
cases of odontomas in all age groups and found that 41%
were associated with unerupted teeth.”™ A study on 73 Ko-
rean children reported that 62% of odontomas caused the
impaction on permanent teeth.'” In the present study, about
58% (52/90) of odontomas resulted in tooth eruption dis-
turbance (Table 5). Besides that, displacement of teeth and
roots was identified in 43 of 90 cases (about 48%) in this
study. The corresponding percentage in the study of An et
al.'” was about 30%. Tooth displacement results from the
continuous growth of the tumor, which expands or dis-
places the surrounding structures, such as the cortical jaw
bone, mandibular canal, and even soft tissue. Furthermore,
the incidence of such complications has been reported to
vary between CxODs and CpODs. Bereket et al."®
strated that 69% of CpODs were associated with unerupted
teeth, while the corresponding percentage in CxODs was
50%. The same trend was found in the present study, given
that CpODs resulted more frequently in these complica-
tions than CxODs. Although CpODs were characterized by
smaller dimensions on panoramic radiography at the time
of consultation, the contrasting greater frequency of com-
plications could indicate that CpODs display more poten-
tial growth than CxOD over time.

Our findings should be considered within the context of
its strengths and weaknesses. This study was based on a
large number of cases (n=90) in order to be comparable to
other studies and contribute to the literature on odontoma
research. Despite the limitations of a retrospective study,
an effort was made to perform a more complex analysis
(multivariable linear regression, multivariable logistic re-
gression) that enabled a deeper understanding of the asso-
ciation between age and mass size, and between odontoma
subtype and mass size, accounting for different factors,
stratified by sex. Indeed, these outcomes helped to confirm
the cross-sectional observations and to explain the behav-
iors of odontomas in each sex. Additionally, the use of the
same panoramic machines in both hospitals helped to avoid
bias in data interpretation. These machines were adjusted at

demon-
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a 1:1 magnification to reflect the real dimensions of detect-
ed tumors and the impacts on the surrounding structures.

However, there were some limitations of this study,
mainly related to the nature of the retrospective design,
which does not account for longer-term follow-up, such as
the postoperative treatment strategy, and its efficacy there-
after. The patients were closely followed for about 3-7 days
postoperatively, until they checked out of the hospital. No
severe complications were observed in any cases. The pa-
tients could choose to be re-examined at the hospitals of
this study or at their provinces’ hospitals and continue with
further treatment in large tumor cases, according to clini-
cians’ recommendations. Additionally, since the majority of
the patients lived in the south of Vietnam, these outcomes
should not be generalized to the whole Vietnamese popula-
tion.

In summary, odontomas in the southern Vietnamese pop-
ulation were detected during young adulthood. Patients
with CxOD were diagnosed at an older age and exhibited
more severe clinical symptoms than patients with CpOD,
which was generally detected through routine examina-
tions. The differences in clinical and radiological features
between CxOD and CpOD were related to their growth
characteristics and location predilections, and were also
influenced by sex. These results could support clinicians in
obtaining a greater knowledge of odontomas, which would
be useful for both the early detection and differential di-
agnosis of odontogenic masses. Further studies should be
conducted with a prospective design to evaluate the effi-
cacy of treatment not only postoperatively, but also in the
long term, including the recurrence of odontomas.
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