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Abstract:  
Background: Maxillofacial injuries in children and adolescents present unique challenges due to their distinct 
facial anatomy and ongoing growth. These injuries often result from road traffic accidents, falls, sports incidents, 
or violence, with patterns influenced by age and activity. Understanding the prevalence and characteristics of such 
injuries is crucial for prevention and treatment.  
Materials and Methods: This retrospective and record based study conducted in a tertiary care center in children 
and adult patients. Age of the study participants were: 3–18 years with maxillofacial fractures between July 2024 
and December 2024. Data were collected on demographics, injury etiology, fracture patterns, and management. 
Results: A total of 60 patients sustained maxillofacial trauma included in the study. The primary cause was road 
traffic accidents, followed by falls and sports-related injuries. Trauma was more common in boys, with a male-
to-female ratio of 3.8:1. Among the patients, 60.01% had injuries in the lower third of the face, 36.6% in the 
middle third, and 3.3% in the upper third. Only 11 patients (18.3%) received treatment within 24 hours of the 
injury. Most patients (85.0%) underwent open reduction and rigid internal fixation (ORIF), while 15.0% were 
treated with closed reduction. 
Conclusions: Maxillofacial trauma was predominantly caused by road traffic accidents, with the lower third of 
the face being the most commonly affected region. An increasing trend in maxillofacial injuries was noted with 
advancing age among children and adolescents. 
Keywords: Maxillofacial Trauma, Road Traffic Accidents, Children And Adolescents. 
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Introduction 

Maxillofacial (MF) injuries constitute one of the 
major health problems worldwide. These injuries 
remain as a serious clinical problem because of the 
sensitivity of this anatomical region [1]. Although 
these injuries are common worldwide, their 
incidence and pattern are of major concern since it 
is linked with several factors including social, 
cultural, and environmental factors and, therefore, 
varies with population.  

The paediatric facial trauma has recently shown an 
exponential growth rate. Facial trauma in children 
carries a challenge for management as well as 
aesthetic rehabilitation [2]. According to the 
literature, these traumatic injuries account for 1.5 to 
8.0% of all injuries in children aged 12 years or 
younger, and less than 1% in children under the age 
of 5 years [3,4]. Distinct anatomical features, such 
as the presence of tooth buds, developing unerupted 
teeth, the absence of pneumatization of the paranasal 
sinuses, less mineralized bones, and the prominence 
of the buccal fat pad, contribute to the dissemination 
of impact across a larger region [5]. This makes 

children more prone to greenstick fractures 
compared to adults. A wide geographical variation 
has been observed in the prevalence, etiology, 
gender distribution, and age of presentation of 
maxillofacial trauma. These disparities can be 
attributed to differences in study designs, as well as 
sociodemographic, behavioral, cultural, and 
environmental factors [6, 7]. 

The present study comprehensively examine various 
epidemiological factors related to pediatric and adult 
maxillofacial trauma.  The study aims to determine 
the pattern and characteristics of traumatic 
maxillofacial injuries in children and adolescents, 
reported to the outpatient departments of tertiary 
care health center. 

Materials and Methods 

This study aimed to analyze the pattern of traumatic 
maxillofacial injuries among children and 
adolescents presenting to the dental department at 
Swaminarayan Institute of Medical Sciences and 
Research, a tertiary-level hospital located in Kalol, 
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Ahmedabad. The study adhered to the ethical 
principles outlined in the Declaration of Helsinki.  

Study Design: Retrospective and observational 
study. 

Study Setting: Patients aged 3 to ≤18 years old 
reported with maxillofacial trauma/injuries, 
hospitalized between July 2024 and December 2024 
in the respective oral and maxillofacial surgery 
departments  

Inclusion  Criteria: Patients aged 3 to ≤18 years, 
both genders included, who reported maxillofacial 
traumatic injuries and got their treatment done at  the 
hospital having a full set of hospital records, were 
included in this study. 

Exclusion Criteria: Incomplete history, syndromic 
patients, patients who received definitive treatment 
elsewhere, patients diagnosed with pure soft tissue 
or pure traumatic dental injuries were excluded from 
the study. 

Hospital records were analyzed to collect data on 
age, gender, cause of trauma, site of maxillofacial 
injury, Facial Injury Severity Scale (FISS) score, 
presence of concomitant injuries, month of injury 
occurrence, time to treatment initiation, type of 
treatment received, and duration of hospital stay. For 
statistical analysis, patients were categorized into 
three age groups: Pre-School (0–6 years), School 

Children (7–12 years), and Adolescents (13–18 
years). The collected data were compiled and 
entered into a digital spreadsheet for analysis. 
Descriptive and inferential statistical analyses were 
conducted using SPSS Statistics 21.0. Descriptive 
results were expressed as Mean ± SD and frequency 
(percentage). Pearson’s Chi-square test, Kruskal-
Wallis test, and logistic regression analysis were 
applied to assess categorical and independent 
variables. A P-value of <0.05 was considered 
statistically significant. 

Results 

Between July 2024 and December 2024, a total of 
60 pediatric and adolescent patients (3-18 years) 
were hospitalized due to maxillofacial injuries. 
Among them, 24 children sustained multiple 
fractures, with 20 having fractures at two sites and 4 
at three sites, leading to a total of 112 fracture sites. 
However, for statistical analysis, cases with multiple 
fractures were categorized based on the severity of 
the most significant fracture, resulting in a final 
dataset of 60 subjects. 

The distribution of cases based on etiology, site of 
maxillofacial injury, treatment timelines and type of 
treatment is presented in Table 1. The overall 
patterns and characteristics of maxillofacial injuries 
among children and adolescents are summarized in 
Table 2 and Figure 1. 

 
Table 1: Patient Data Distribution 

Parameter n % 
Age 

  

Preschool 10 6 
School Going 19 11.4 
Adolescents 31 51.6 
Etiology 

  

Fall 20 33.3 
RTA 30 50 
Sports Associated 10 16.6 
Fracture Site 

  

Upper One Third 2 3.3 
Middle One Third 22 36.6 
Lower One Third 36 60.1 
Time of Treatment 

  

Within 24 hours 11 18.3 
After 24 hours 49 81.6 
Type of Treatment 

  

Closed Reduction 9 15.0 
ORIF 51 85.0 
Site Involved 

  

Right Side 22 36.6 
Left Side 10 16.6 
Multiple Sites 28 46.6 
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Table 2: Summary of Maxillofacial Fracture Characteristics in Children and Adolescent Populations 
No. of Pa-
tients 

M: F 
Ratio 

Mean Age 
(SD) 

Main Cause 
of Injury 

Main Site of 
Fracture 

Mean FISS 
(SD) 

Mean Hospital 
Stay (SD) 

18 4:1 13.9±4.8 RTA (12, 
62.9%) 

Middle 1/3rd (9, 
48.6%) 

2.4±1.3 5.5±3.3 

42 3.6:1 12.5±4.9 RTA (23, 
54.8%) 

Lower 1/3rd 
(24, 57.1%) 

2.6±1.5 5.04±2.03 

 

 
Figure 1: Distribution of various parameters studied 

 
Of 60 patients, 44 were boys and 16 were girls with 
a mean age of presentation of maxillofacial injury of 
13.2 ± 4.9 years with the youngest child being 3. 3 
years and the oldest being 18 years (Figure 2). Boys 

were significantly older with a mean age of 14.08 ± 
3.9 years than girls with a mean age of 9.8 ± 6.7 
years and the difference between the two groups was 
statistically significant (P = 0.002). 

  

 
Figure 2: Gender wise Distribution of Maxillofacial Trauma 
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The main etiology of the maxillofacial injury/trauma 
was road traffic accidents (RTAs) [(58.4%); mean 
age, 14.2 ± 3.9 years] and the M: F ratio was 5.4:1 
(38 Boys, 7 Girls).  

The second most frequent cause of maxillofacial 
trauma was fall [16 patients (26%); mean age, 10.18 
± 6.38 years], with the M: F ratio of 1.85:1 (13 boys, 
7 girls). In the entire study population, RTA was 
observed to be the main cause of injury amongst 

boys (62.3%) than in girls (43.8%), however, the 
results were not significant (P = 0.190). The females 
were more affected (43.8%) by trauma due to falls 
as compared to males (21.3%). The reason for the 
falls included falling from a height, slipping, 
stumbling, and falling from stair. 

The association between various age groups and 
etiological factors was found to be statistically 
significant [Table 3]. 

Table 3: Association of Age with Etiological Factors 
Age Group Fall RTA Sports Associated P 
Adolescents 9 (45%) 30 (66.7%) 9 (75%) 

 

Preschoolers 7 (35%) 3 (6.7%) 0 P=0.017* 
School Going 4 (20%) 12 (26.7%) 3 (25%) 

 

 
Out of 60 patients in the present study, more than 
half (51.9%) suffered maxillofacial trauma 
involving the lower one-third of the face, followed 
by the middle one-third (36.6%) and upper one-third 
(3.3%). The association between various age groups 
and sites of fractures was found to be statistically 
significant. The bilateral involvement of the face 
was more frequent (37.7%), followed by the right 
side (36.6%) and left side (16.6%).  

The mean Facial Injury Severity Scale (FISS) score 
was 2.5 ± 1.44 with the lowest score of 1 and the 
highest score of 6. The difference in FISS scores 
between boys (2.49 ± 1.37) and girls (2.6 ± 1.7) was 
not statistically significant. 

The mean hospitalization was 5.4 ± 2.65 days, the 
minimum stay was 2 days and the maximum stay 
reported was 15 days. A weak negative correlation 
was found between the FISS score and duration of 
hospital stay (Spearman Correlation, r = -0.18) 
which was not statistically significant. Also, a 
negligible negative correlation was observed 
between age and FISS Score, which was not 
statistically significant (Spearman correlation, r = -
0.053). 

Overall, the proportion of open reduction was 
significantly higher in the adolescent and school 
groups (P < 0.001). No significant difference as per 
FISS score was observed amongst various age 
groups. The hospital stay did not show any 
significant difference among various age groups 
(P > 0.05). 

Discussion 

Maxillofacial injury/trauma encompasses both fa-
cial fractures as well as soft tissue injuries. Maxillo-
facial trauma has a significant impact on the quality 
of life of children and adolescents, as the involve-
ment of the face in such injuries has functional, men-
tal, aesthetic, and psychological consequences. As 
per epidemiological studies, these injuries are less 
prevalent in children and adolescents [8, 9]. The pre-
sent study comprised 60 patients who sustained 112 

fractures and were hospitalized and treated for max-
illofacial injuries at tertiary care dental center. The 
prevalence of maxillofacial trauma was lesser com-
pared to the prevalence obtained in studies of similar 
nature [9-11]. This could be due to exclusion of den-
toalveolar trauma and soft tissue injury from the pre-
sent study. 

The average age at which maxillofacial trauma was 
observed in this study was greater than the mean age 
reported in similar studies [12,13]. This discrepancy 
may be due to variations in the age ranges consid-
ered when assessing maxillofacial trauma. 

Results of the present study revealed that the preva-
lence of maxillofacial injuries was more in boys than 
in girls. This was in concurrence with results ob-
tained from other studies that had shown a similar 
trend of maxillofacial trauma as far as gender was 
concerned[14,15].Male predominance was observed 
in adolescent and school-going children while al-
most similar involvement of both genders in pre-
school children was observed. This could be at-
tributed to age-related childhood activities [12].  
Male: female ratio as per literature ranges between 
1.6:1 to 3.3:1[13-15]. A similar overall ratio was ob-
tained from the present study. Greater male predom-
inance could be attributed to the fact that males are 
more often exposed to risk factors like outdoor ac-
tivities, driving vehicles, sports, and violence. 

In the present study, road traffic accidents (RTAs) 
emerged as the primary cause of maxillofacial 
trauma among adolescents and school-going chil-
dren. These findings align with those of Al Ali et al. 
in Kuwait [10].  The higher incidence of RTAs in 
adolescents compared to younger children may be 
attributed to increasing independence with age, 
greater access to motor vehicles, and a heightened 
risk of injuries from high-speed incidents. Factors 
such as non-compliance with traffic regulations— 
including speeding, failure to wear helmets— and 
poor road conditions may further contribute to this 
trend. In contrast, falls were identified as the leading 
cause of maxillofacial injuries in preschool children, 

https://pmc.ncbi.nlm.nih.gov/articles/PMC11371299/#njms.njms_178_22-T3
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likely due to their developing motor skills and lack 
of coordination in early childhood [7].  Additionally, 
the lower center of gravity in school-aged children 
may further impair their balance and coordination, 
making them more susceptible to injuries. 

In the present study, the lower one-third of the face 
was the most frequently affected region in maxillo-
facial trauma. Adolescents and school-going chil-
dren primarily experienced injuries to the middle 
one-third of the face, whereas preschool children 
had trauma exclusively in the lower one-third. The 
zygomatic maxillary complex (ZMC) and symphy-
sis were the most commonly fractured sites, with 
their occurrence increasing with age. Midface 
trauma is relatively rare in children and is typically 
associated with high-impact injuries such as road 
traffic accidents, which were identified as the lead-
ing cause of maxillofacial trauma in this study. The 
symphysis was the predominant fracture site in pre-
school children, with its prevalence rising with age. 
These findings are consistent with previous studies 
conducted [16]. Additionally, 2.5% of children with 
maxillofacial trauma in this study also sustained 
concomitant head injuries, likely due to the nature of 
the traumatic events. 

A conservative approach is used to avoid interfer-
ence with the growth and development of the facial 
skeleton, as well as with normal dental development 
for the management of maxillofacial fractures, in 
preschool and school-age children. With increasing 
age and maturation of the craniofacial skeleton, the 
preferred treatment modality becomes ORIF[17,18]. 

Conclusion 

The study findings indicate that pediatric maxillofa-
cial trauma was observed in 60 patients who sus-
tained a total of 112 fractures, primarily due to road 
traffic accidents, with boys being more affected than 
girls. The most commonly fractured sites were the 
zygomatic maxillary complex (ZMC) and symphy-
sis, with an increasing incidence of maxillofacial 
trauma noted with age. More than half of the patients 
sustained fractures at multiple sites. Falls and sports-
related injuries were also significant causes of max-
illofacial trauma, particularly among girls. This gen-
der disparity was more evident in school-going and 
adolescent groups. Concomitant injuries were iden-
tified in two cases, both involving head trauma. The 
majority of the patients underwent treatment using 
open reduction and internal fixation. 
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