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Abstract (J Korean Assoc Oral Maxillofac Surg 2025;51:362-368)

Objectives: Pediatric and adolescent oral and maxillofacial trauma and infections differ significantly from adults in anatomy, development, and im-
munity, making diagnosis and treatment challenging. This study retrospectively evaluated the etiology, clinical features, and management of oral and
maxillofacial trauma and infections among patients aged 3 to 15 years.

Materials and Methods: A retrospective review was conducted of 824 pediatric and adolescent patients who presented to the emergency department
of Pusan National University Yangsan Hospital from January 2022 to December 2024. Patients were categorized based on chief complaints into trau-
ma, infection, or other conditions. Primary analyses focused on trauma and infections, and secondary analyses included etiology, diagnosis, treatment,
and outcomes.

Results: Trauma accounted for 742 cases (90.0%) and infections for 44 cases (5.3%). Boys (65.7%) outnumbered girls (34.3%), and school-aged
children (6-11 years) were most frequently affected (56.5%). Lacerations (49.2%) and abrasions (34.1%) were the most common traumas, followed by
dental trauma (31.0%) and facial fractures (5.0%). Among fractures, the mandibular condyle (35.1%) was most commonly involved. Most fractures
were managed non-surgically (54.0%), while 30.0% required surgery. Infections were mainly odontogenic abscesses (44.7%), cellulitis (36.4%), and
sialadenitis (15.9%). Abscesses were treated with incision and drainage (57.1%) or antibiotics (19.1%), with 23.8% requiring hospitalization.
Conclusion: Trauma was the most frequent emergency cause in pediatric and adolescent patients, particularly among school-aged boys. Most cases
were successfully managed with appropriate treatment. Early diagnosis and timely intervention are essential for favorable outcomes in pediatric maxil-

lofacial emergencies.
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I. Introduction

Oral and maxillofacial trauma and infections in children
and adolescents differ markedly from adults in etiology, clini-
cal features, and management. Pediatric facial trauma often
shows unique patterns due to soft tissue elasticity and the
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presence of maxillofacial growth plates. Jawbones are still
developing with ongoing tooth eruption, requiring special
caution in emergency care. Consequently, children display
different responses and recovery patterns after trauma, and

recovery of injury courses vary with immune system matu-
1

rity .

Remarkably, school-aged boys show higher injury inci-
dence owing to increased physical activity. Odontogenic
infections, such as pulpitis or abscesses, are common during
the primary and mixed dentition periods™. These infections,
often caused by dental caries, are recognized as frequent
dental emergencies worldwide. Nevertheless, retrospective
clinical studies of pediatric maxillofacial trauma and infec-
tions remain limited. Especially, long-term emergency-based
studies are still insufficient.

This study retrospectively analyzed cases of oral and max-
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illofacial trauma and infections among pediatric and ado-
lescent patients who visited the emergency department of a
tertiary medical institution located in southeastern Korea be-
tween 2022 and 2024 during COVID-19 pandemic period for
study of epidemiology features. This study was approved by
the Institutional Review Board (IRB) of the Pusan National
University Dental Hospital (IRB No. PNUDH 2025-08-003).

Il. Materials and Methods

1. Patients and methods

This study was a retrospective review of medical records
from a single tertiary university hospital, focusing on pe-
diatric and adolescent patients with oral and maxillofacial
trauma or infections. The study included 824 pediatric and
adolescent patients aged 3 to 15 years who visited the emer-
gency center of Pusan National University Yangsan Hospital
between January 1, 2022, and December 31, 2024.

2. Patient selection and data collection

Based on patients’ chief complaints, the reasons for emer-
gency department visits were classified into three categories:
trauma, infection, and others. Treatment methods were cat-
egorized as either conservative or surgical. Outpatient man-
agement and hospitalization status were also assessed. De-
scriptive statistics were primarily used for data analysis, and
findings were compared with those of previously reported

studies when applicable.
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Fig. 1. Year distribution. The annual number of visits demonstrat-
ed no significant fluctuations or discernible trend.
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lll. Results

1. Epidemiological characteristics

Among the total, trauma was observed in 742 patients
(90.0%), infection in 44 patients (5.3%), and other causes in
38 patients (4.7%). Variables analyzed included age and sex
distribution, specific types and causes of trauma and infec-
tion, diagnoses, treatment methods, clinical course, and prog-
nosis.

The number of patients by year was 278 (33.7%) in 2022,
273 (33.1%) in 2023, and 273 (33.1%) in 2024, showing no
significant annual variation in visit frequency.(Fig. 1) Month-
ly distribution of visits showed a slight increase in May and
October. February had the fewest visits.(Fig. 2) It showed a
reproducible seasonal profile: volumes were lowest in Febru-
ary, increased through spring to a modest peak in May, pla-
teaued or dipped slightly during midsummer (July-August),
rose again with a second peak around October, and then
tapered toward year-end; the amplitude of these fluctuations
was modest and consistent across years, with no overarching
upward or downward trend. These seasonal fluctuations may
be explained by age-specific activity patterns. The lowest
incidence in February likely reflects reduced outdoor activity
during the winter vacation period, whereas the peaks in May
and October correspond to increased school-related physical
activities and favorable weather conditions that promote out-
door play. In contrast, the relative decline during midsummer
may be associated with high temperatures limiting outdoor
exposure, while the year-end decrease reflects reduced activ-

40 Year
— 2022
35 A 2023
30 —— 2024
0
C 25 -
Q
© \/ /
o 20
G
o 151
z
10 A
5 -
0 T T T T T T T T T T T T

1 2 3 4 5 6 7 8 9 10 11 12
Month

Fig. 2. Month distribution. Monthly distribution of visits showed a
slight increase in May and October.
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ity during the colder season.

Of the total 824 patients, 541 (65.7%) were male and 283
(34.3%) were female, with a male-to-female ratio of 1.93:1,
indicating approximately twice the incidence in boys. In both
trauma and infection groups, school-aged children (6-11
years) accounted for the largest proportion with 444 patients
(56.5%), followed by preschool-aged children (3-5 years)
with 200 patients (25.4%), and adolescents (12-15 years)
with 142 patients (18.1%).

When examining the proportions of trauma and infection
by age group, preschool children (age 3-5) presented with
198 cases of trauma (99.0%) and 2 cases of infection (1.0%)
out of a total of 200. In the school-age group (age 6-11),
trauma accounted for 417 cases (94.1%) and infection for
27 cases (5.9%) among 444 visits. Among adolescents (age
12-15), 128 cases (90.1%) were trauma and 14 cases (9.9%)
were infection out of 142 total visits.

2. Trauma types and treatment

This trend may be attributed to the increasing prevalence
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Fig. 3. Trauma and infection by age group. Trauma predominated
in all age groups, but infection proportionally increased with age.
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Table 1. Differential diagnosis of the trauma

No. of
. Treatment
patients
Laceration 365 49.2  Primary closure
Abrasion 253 34.1 Wound care
Dental trauma 230 31.0 Teeth splinting
Fracture 37 5.0 Conservative treatment or open

reduction and internal fixation
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of dental caries, pulpitis, and periodontal diseases as oral
hygiene practices become more critical with age, together
with the greater capacity of older children to perceive and
report symptoms, thereby resulting in a higher proportion of
infection-related emergency visits in adolescents compared
with younger children.(Fig. 3)

Among the 742 patients with trauma, the majority sustained
soft tissue injuries and dental trauma. Specifically, lacera-
tions were the most common type, observed in 365 patients
(49.2%), followed by abrasions in 253 patients (34.1%) and
dental trauma in 230 patients (31.0%). Maxillofacial fractures
were identified in 37 patients, accounting for approximately
5.0% of all trauma-related visits.(Table 1) In cases where
multiple types of traumas occurred simultaneously, each type
of trauma was classified and counted separately.

The main causes of trauma included falls or slips during
daily activities; collisions arising from person-to-person con-
tact, impacts with fixed structures, or unintentional strikes
from moving objects; sports-related injuries; and traffic ac-
cidents (TA). When further subdivided by cause, collision
accounted for the highest proportion of lacerations and abra-
sions, whereas the primary cause of fractures was slip down.
However, the relatively higher proportions of sports trauma
and TA suggest that outdoor activities play an important role
in the occurrence of fractures.(Table 2)

Most soft tissue injury cases, such as lacerations and abra-
sions, were managed with local treatment including bleeding
control and primary closure or wound care in the emergency
department, followed by discharge. Dental trauma was treat-
ed with procedures such as teeth repositioning and splinting.

Among the 37 patients with facial bone fractures, man-
dibular condyle fractures were the most frequent (13 patients,
35.1%), followed by alveolar bone fractures (10 patients,
27.0%). Mandibular symphysis and mandibular angle frac-

Table 2. Cause of trauma

Cause Laceration (%)  Abrasion (%) Fracture (%)
Collision 130 (35.6) 113 (44.7) 2(5.4)
Slip down 112 (30.7) 80 (31.6) 10 (27)
Fall down 40 (11) 31(12.3) 1(2.8)
Bicycle TA 35(9.7) 11 (4.3) 6(16.2)
Kickboard TA 18 (4.9) 10 (4.0) 1(2.7)
In-car TA 1(0.2) 3(1.2) 2(5.4)
Out-car TA 6(1.6) 2(0.8) 3(8.1)
Fist trauma 5(1.4) 2 (0.8) 3(8.1)
Sports trauma 18 (4.9) 1(0.3) 9(24.3)
Total 365 (100.0) 253 (100.0) 37 (100.0)

(TA: traffic accidents)
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Fig. 4. Fracture sites. Among the 37 patients with facial bone
fractures, mandibular condyle fractures were the most frequent,
followed by alveolar bone fractures.
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tures were each observed in 9 patients (24.3%). In cases of
complex fractures, each fracture site was classified and ana-
lyzed separately, and appropriate treatment was provided for
each site.(Fig. 4)

Regarding treatment methods for fracture patients, con-
servative management was most common, performed in 20
patients (54.0%) with minimal displacement, including jaw
stabilization with elastic bandage and a soft diet. Maxillo-
mandibular fixation was applied in 6 patients (16.0%) to sta-
bilize occlusion and teeth. Open reduction and internal fixa-
tion using miniplates was performed in 11 patients (30.0%).
(Table 3) In summary, most fractures were treated non-surgi-
cally, while approximately 30.0% required surgical interven-
tion due to significant displacement or occlusal disturbance.

3. Infection types and management

Of the total 824 patients, 44 (5.3%) visited the emergency
department due to oral and maxillofacial infections. Most
infections were odontogenic in origin. Based on clinical pre-
sentation, the most common type was odontogenic abscess,
observed in 21 patients (47.7%), followed by cellulitis in 16
patients (36.4%) and sialadenitis in 7 patients (15.9%).

Regarding the anatomical sites of infection, vestibular
space involvement in the maxilla or mandible was most fre-
quently observed in odontogenic abscess cases (9 patients,
42.8%), followed by the canine space in the maxilla (5 pa-

Table 3. Fracture treatment

No. of patients %
Conservative treatment 20 54.0
ORIF with miniplate 11 30.0
MMF 6 16.0
Total 37 100.0
(ORIF: open reduction and internal fixation, MMF: maxillomandibular

fixation)
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Table 4. Abscess sites

No. of patients %
Vestibular space 9 42.8
Canine space 5 23.8
Buccal space 2 9.5
Submandibular space 2 9.5
Sublingual space 1 4.8
Submasseteric space 1 4.
Submental space 1 4.8
Total 21 100.0
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tients, 23.8%), sublingual space and buccal space (2 patients
each, 9.5%). The masseteric, submandibular, and submental
spaces were involved in 1 patient each (4.8%).(Table 4) Cel-
lulitis typically presented as diffuse spread into the facial sub-
cutaneous tissues, originating from maxillary or mandibular
posterior teeth. Sialadenitis cases involved inflammation of
the parotid or submandibular glands. This finding indicates
that infections in children rarely extend into deep anatomical
spaces.

Among the 21 patients diagnosed with abscesses, more
than half underwent incision and drainage, often accompa-
nied by tooth extraction. Specifically, 12 patients (57.1%)
treated as incision and drainage under local anesthesia, while
4 patients (19.1%) showed improvement with antibiotic
therapy alone due to relatively mild infection. The remain-
ing 5 patients (23.8%) required hospitalization for continued
care, including incision and drainage procedures along with

intravenous antibiotic administration over several days.

IV. Discussion

This study confirmed that trauma remains the predominant
reason for pediatric and adolescent visits to the emergency
department for oral and maxillofacial complaints. The pre-
dominance of trauma over infection aligns with findings from

previous literature and reflects the broader epidemiological
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trend in pediatric emergency populations. Sex distribution
also followed the established global pattern, with boys be-
ing more frequently affected than girls, a disparity largely
explained by higher activity levels and greater exposure to
risk-related behaviors®"’. Several previous studies, regardless
of region, report that pediatric facial trauma predominantly
occurs in males and is mainly caused by falls, and this trend
was also observed in the present study”’. Considering that
school-age boys are particularly at risk due to active physical
activity, preventive measures such as wearing facial protec-
tive gear and safety education in this age group are important.

Regarding the detailed patterns of trauma, soft tissue in-
juries (lacerations and abrasions) were the most frequent
presentation, followed by dental trauma, while maxillofacial
fractures were relatively rare. The low incidence of maxillo-
facial fractures compared to adults is consistent with previous
reports attributing this to the greater elasticity of maxillo-
facial bones and thicker alveolar bone in children. Notably,
overseas studies have reported that 30%-40% of pediatric
facial trauma cases (including both soft and hard tissue inju-
ries) involve maxillofacial fractures, whereas the proportion
in our study’s trauma cases was significantly lower'".

The study by Mufiante-Cardenas et al.> demonstrated
that soft tissue lacerations and dental injuries are the most
common presentations in pediatric facial trauma, whereas
fractures are relatively limited. When fractures do occur, the
mandible—particularly the condylar region—tends to be the
most vulnerable site. This trend was also confirmed in our
study, where mandibular fractures, especially condylar frac-
tures, predominated among the fracture cases. Most pediatric
fractures were managed conservatively; however, surgical
intervention was required in a subset of patients, which is
consistent with the findings of Mufiante-Cardenas et al.”.
This indicates that while most pediatric facial fractures are
non-displaced and can be managed conservatively, surgical
intervention is required in cases with malocclusion or defor-
mity. Furthermore, midfacial fractures were rare in this study,
which agrees with previous reports stating that pediatric fa-
cial fractures during the growth period are concentrated in the
mandible"”.

In terms of oral and maxillofacial infections, only a small
proportion of patients presented with oral and maxillofacial
infections, indicating that severe infections in children re-
main relatively uncommon. This may be due to the rarity of
severe maxillofacial infections in children and the fact that
mild dental infections are often managed at local dental clin-

ics or treated with minor procedures during emergency Vvisits.
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The majority of infection cases in this study were odonto-
genic abscesses, consistent with studies by Al-Malik and Al-
Sarheed" on pediatric odontogenic infections. According to
a 17-year retrospective study by Rasteniene et al."*, nearly all
pediatric maxillofacial infections are odontogenic in origin,
and deep multi-space infections are very rare. Similarly, no
serious complications such as upper airway obstruction were
observed in our study, and all patients recovered without se-
quelae following appropriate treatment.

In cases of pediatric odontogenic abscesses, incision and
drainage under local anesthesia emerged as the most com-
mon treatment approach, reflecting the general principle that
drainage is the primary management strategy. Antibiotics
were used adjunctively, and conservative antibiotic therapy
alone was effective, mostly in cases of early localized infec-
tion or mild infiltration. Recent reviews on pediatric dental
infection management emphasize avoiding unnecessary anti-
biotic use and highlight the importance of appropriate drain-
age and treatment of the causative tooth.

Hospitalization was required in some patients for intensive
management, particularly in cases of rapidly progressing
infection or when there was extensive spread into soft tissue
spaces. In these situations, inpatient incision, drainage, and
intravenous antibiotics were necessary. All patients ultimately
recovered without complications, a result attributed to timely
drainage, appropriate antibiotic administration, and special-
ized oral and maxillofacial surgical care. A recent scoping re-
view by Welti et al."” emphasized antibiotic use as a key com-
ponent in the management of odontogenic facial swelling in
pediatric practice. In our study, all infected patients received
antibiotic therapy and most showed improvement without
additional surgical intervention, supporting this recommenda-
tion.

This study, based on a relatively large cohort of pediatric
and adolescent patients who presented to a single tertiary
emergency department over three years in Korea, provides a
comprehensive overview of oral and maxillofacial emergen-
cies while highlighting that prompt and accurate diagnosis
with effective management enabled complete recovery and
complication prevention. A major strength of the present
investigation is the simultaneous assessment of both trauma
and infection, an approach that has been infrequently reported
in the prior literature.

Nevertheless, several limitations should be acknowledged.
First, the retrospective nature of the study may have intro-
duced inherent selection and reporting biases. Second, as the
data were obtained from a single institution, the findings may
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not fully represent the broader pediatric population. Third, the
absence of long-term follow-up data precludes evaluation of
treatment outcomes and potential sequelae. To enhance gen-
eralizability and clinical relevance of these findings, future
research should incorporate multicenter prospective designs
with standardized protocols and extended follow-up, while
also developing updated age-specific emergency treatment
protocols for pediatric and adolescent patients through multi-
disciplinary collaboration and prospective clinical studies to
support systematic disease prevention and guideline develop-
ment. In the future, regular preventive education on pediatric
maxillofacial emergencies should be conducted at elementary
schools and community health centers.

Future efforts should focus on developing age-specific
standardized treatment protocols for pediatric emergency pa-
tients and strengthening cooperative referral systems between
primary and secondary healthcare facilities. Moreover, multi-
center collaborative research comparing regional differences
and long-term outcomes is necessary to accumulate compre-
hensive epidemiological data on pediatric oral and maxillofa-
cial trauma and infections.

V. Conclusion

This study retrospectively analyzed pediatric and adoles-
cent patients with oral and maxillofacial trauma and infec-
tions who visited the emergency department of a single dental
university hospital over the past three years, and reached the
following conclusions:

First, among oral and maxillofacial problems in pediatric
and adolescent emergency patients, trauma (including maxil-
lofacial fractures, lacerations, and tooth injury) accounted for
an overwhelming 90.0% of cases, with trauma occurring par-
ticularly frequently in school-aged boys (6-11 years old) who
have higher activity levels.

Second, patients with maxillofacial fractures accounted for
less than 5.0% of all trauma cases, making them relatively
rare; however, when fractures did occur, they were mainly
found in the mandible (condyle and alveolar bone). Approxi-
mately 30.0% of fracture cases required surgical treatment.

Third, maxillofacial infections accounted for about 5.0%
of all emergency visits for oral and maxillofacial diseases,
a lower frequency compared to trauma (90.0%) and were
mostly limited to odontogenic abscesses. Deep multi-space
infections were rare, and all patients recovered relatively well
without complications through appropriate incision, drainage,
and antibiotic therapy.
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