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April 2025 carried out at Royal Prima Hospital Medan from 2021 to 2023. Gender
Accepted 20 April 2025 and age group distributions are highlighted. An observational study with
a cross-sectional design was conducted using the medical records of 26
Keywords: patients with maxillofacial trauma. Cross-tabulations were used in the
Maxillofacial Trauma data analysis to investigate correlations between variables, with a focus
Gender Distribution on fracture types, etiologies, age groups, and gender. Males made up
Age Groups the bulk of cases (69.2%), with the highest incidence seen in the 11-20
Fracture Types age range. Le Fort I The most common cause of fractures (38.5%) was
Etiologies traffic accidents, accounting for 61.5% of cases. The study emphasizes

that men are more likely than women to suffer from maxillofacial
trauma, especially in young adults. Le Fort I Maxillary fractures were
common, mostly as a result of auto accidents. These results offer
important new information about the distribution and contributing
variables of maxillofacial trauma.

Introduction

Maxillofacial trauma is defined as a forceful injury related to the face and its surrounding
tissues. The causes of traffic accidents are also a significant factor in maxillofacial trauma,
along with other causes such as falls, assaults, industrial accidents, sports injuries, and firearm
injuries (Chrcanovic et al., 2012; Khan et al., 2022; Dasukil et al., 2024). An example of
maxillofacial trauma is a fracture of facial bones. In recent decades, the causes of maxillofacial
fractures have continued to evolve and vary in each country. These fractures can result in
functional failure, non-aesthetic appearance, and a decrease in the quality of life for an
individual.

In anatomy, the oral and maxillofacial region has a complex anatomy with various essential
organs situated adjacent to each other, including the brain, eyes, vital teeth, and surrounding
nerve and blood vessel tissues (Susilawati et al., 2014; Balaji & Balaji, 2023; Joshi &
Kochuveettil, 2021). There are three parts in the maxillofacial region: the first is the upper face,
which includes the frontal bone; the second is the midface, which includes the maxilla
categorized into three types—Le Fort I (transverse), Le Fort II (pyramidal), and Le Fort III
(craniofacial dysfunction)—as well as the zygomatic bone, nasal bone, and naso-ethmoidal
complex. The third part is the lower face, which includes the mandible. Mandibular fractures
can be categorized based on their anatomical location, including the angle, alveolar process,
body, parasymphyseal region, coronoid process, symphysis, and condyle, ramus
(Sjamsuhidajat, 2017; Panesar & Susarla, 2021; Igbal et al., 2023; Derebasmlioglu &
Cankorkmaz, 2022).
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There are several variations and classifications of maxillofacial fractures, including fractures
in the upper face such as the frontal and sinus bones, fractures in the mid-face such as the orbit,
zygomatic bone, nasal bone, naso-ethmoid, and maxilla. The maxilla is divided into three types:
Le Fort I (transverse), Le Fort II (pyramidal), and Le Fort III (craniofacial dysfunction). The
last type is fractures in the lower face, such as the mandible, which has seven parts: angle,
coronoid, symphysis, parasymphysis, ramus, alveolar, and condyle (Sjamsuhidajat, 2017,
Singh et al., 2021; Kochkine et al., 2023). In the classification of maxillofacial fractures, the
main focus is on soft tissue injuries. Disruptions in soft tissues, such as the lacrimal duct,
parotid duct, major vascular architecture, and nerves, can damage the basic anatomical
structures of the face (Ramirez et al., 2021; Langdon et al., 2017). It is essential to assess the
potential damage, especially to all facial nerves. The face has a highly effective blood supply
that supports optimal wound healing. Timely primary repair provides optimal outcomes, but in
cases of challenging bleeding or extensive wounds, well-positioned combined sutures may be
an initial referral measure for wound repair (Adrian & Wibowo, 2023).

Maxillary fractures can be classified into three forms: Le Fort I, Le Fort II, and Le Fort III.
Each has distinct fracture characteristics, with the potential for damage to upper facial skull
structures. Nasal fractures are the most commonly occurring facial bone fractures, often
accompanied by symptoms such as swelling, epistaxis, nasal deviation, and tenderness
(Sjamsuhidajat, 2017; Davis & Chu, 2015). Despite its strength and stability, the zygoma
remains vulnerable to fractures resulting from direct blows to the malar eminence or cheek.
Zygomatic fractures can be caused by assaults, especially punches, frequently targeting the
cheek (Sjamsuhidajat, 2017). Naso-orbital-ethmoid (NOE) fractures involve an anatomical
complex encompassing various bones in the nasal and orbital regions. The classification of
NOE fractures is based on fragment damage levels and involvement of the medial canthal
tendon (MCT) (Ajike et al., 2005; Baril & Yoon, 2013; Menville et al., 2024; Na et al., 2022;
Chen et al., 2023).

Mandibular fractures can occur in various locations, including the condyle, ramus, angle,
symphysis, parasymphyseal alveolar, and sometimes the coronoid process. Classification of
mandibular fractures based on type includes greenstick, simple, comminuted, and compound
fractures. Mandibular fractures often involve bone fragment dislocation, affecting the muscle
tone inserted at the relevant site (Sjamsuhidajat, 2017; Scott et al., 2022; Dhupar, 2021;
Lombardero et al., 2021). Orbital fractures, often referred to as "blowout fractures," result from
blunt facial trauma and can be isolated or combined. These fractures can lead to significant
functional and cosmetic complications, including expanded hypoesthesia, enophthalmos,
diplopia, restricted eye mobility, and eye fractures (Sjamsuhidajat, 2017; Shetty, 2016). Lastly,
dentoalveolar fractures can be caused by various incidents, including falls, traffic accidents, or
physical violence. Classification of dentoalveolar fractures based on severity provides an
understanding of the damage occurring to the teeth and surrounding structures, with classes
involving damage to the crown, root, and periodontium (Adrian & Wibowo, 2023; Loomba et
al., 2010; Lawler et al., 2020; Abhilasha, 2025).

Furthermore, the etiology of maxillofacial fractures is predominantly dominated by traffic
accidents, emerging as the most prominent primary cause. This condition often results from
driver recklessness and negligence, such as the influence of alcohol or drugs, as well as non-
compliance with traffic regulations. Besides traffic accidents, other causes of maxillofacial
fractures involve assaults, sports-related fractures, work-related fractures, and incidents of
falling. However, traffic accidents persist as the dominant factor that can lead to maxillofacial
fractures (Hafiz et al., 2020; Kanala et al., 2021; Ghosh & Gopalkrishnan, 2018).

Based on research findings conducted in Qatar, it is shown that males are more dominant (93%)
in maxillofacial trauma, with the most common age group being 21-30 years. The most
frequently identified causes are traffic accidents (39%), followed by falls (22%). The most
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common classifications of maxillofacial trauma found are orbital fractures (50%), followed by
maxillary fractures (39%), nasal fractures (39%), zygomatic fractures (31%), and mandibular
fractures (22.5%)4. This study aims to determine the incidence of maxillofacial trauma at Royal
Prima Hospital from 2021 to 2023. The research is conducted to understand the classification
of maxillofacial trauma, the most common causes, and the diagnosis of maxillofacial trauma
at Royal Prima Hospital in Medan from 2021 to 2023. This research is expected to provide
benefits to researchers by enriching the source of information on the incidence of maxillofacial
trauma at Royal Prima Hospital during the period 2021-2023. Gathered information will
provide a thorough grasp of the patterns, traits, and trends of maxillofacial cases especially
trauma in hospital setting by providing a solid basis for the future in investigation.

Methods

This study adopts a cross-sectional study approach with a descriptive observational research
design. The study was conducted at Royal Prima Hospital from August to October 2023,
focusing on the population of maxillofacial trauma patients documented in medical records
from 2021 to 2023. Samples were selected using a non-random sampling method, specifically
purposive sampling technique, based on predetermined criteria and referring to identified
population characteristics. Building up the readers’ understanding of maxillofacial trauma can
be used as references to improve handling techniques, risk assessment, and the design of more
successful interventions is giving benefit for the Trauma Center in the interim. The results of
the study can also help the Trauma Center create a wealth of knowledge to improve the standard
of patient care and serve as a foundation for further research.

Inclusion and exclusion criteria were clearly defined to identify relevant medical record data
for the research. Operational definitions for key terms, such as maxillofacial trauma, soft tissue
fractures, and various types of facial fractures, were presented in detail to ensure consistent
understanding. The tools and materials used in the research were also elaborated upon,
including the use of writing instruments as recording tools and patient medical records as
research materials. The type of data collected was secondary data, and data presentation and
analysis were planned using tables, diagrams, and SPSS software.

Result and Discussion
Gender Distribution

The research findings reveal that the distribution of gender among individuals with fractures
treated at Royal Prima Hospital shows the highest proportion to be males, totaling 18
individuals (69.2%). The lowest proportion is females, with a total of 8 individuals (30.8%).
Detailed research findings are presented in the frequency distribution table and percentage
distribution of patient characteristics with fractures at Royal Prima Hospital from 2021 to 2023.

Table 1. Gender Distribution

Gender | Frequency | Percentage
Male 18 69.2%

Female 8 30.8%
Total 26 100%

Age Distribution

The obtained findings reveal that the age group of 11-20 years ranks highest with the highest
number of patients, totaling 11 individuals (42.3%). In the second rank, there are 8 patients
(30.8%) in the age range of 21-30 years, followed by ages 31-40, 41-50, and > 60 years, each
with 2 individuals (7.7%). At the bottom rank, there is 1 patient (3.8%) in the age group of 51-
60 years. Detailed research findings are presented in the frequency distribution table and
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percentage distribution of patient age characteristics with fractures at Royal Prima Hospital

from 2021 to 2023.

Table 2. Age Distribution

Age | Frequency | Percentage
11-20 18 42.3%
21-30 8 30.8%
31-40 2 7.7%
41-50 2 7.7%
51-60 1 3.8%
> 61 2 7.7%
Total 26 100%

Fracture Types Distribution

Based on the presented data, the study on maxillofacial fractures at Royal Prima Hospital in
Medan during the period 2021-2023 reveals several interesting findings. The types of fractures
in 26 patients with maxillofacial trauma vary significantly from one another. The most frequent
type of fractures is Le Fort 1 type maxillary fractures, which account for 10 cases (38.4%).
Each report in 4 cases, that is for Mandibular, nasal, and Le Fort 2 fractures (15.4%). In
addition, there exist additional variations that account for a portion of the observed cases, such
as dentialveolar fractures, zygomatic fractures, and soft tissue fractures. All of those findings
offer important new information around the most common kinds of maxillofacial fractures
among patients at Royal Prima Hospital.

Table 3. Type of Fracture Distribution

Fracture Type Frequency | Percentage
Dentoalveolar 1 3.8%
Mandibula 4 15.4%
Nasal 4 15.3%
Zygomatic 2 7.7%
Maxilla (Le Fort I) 10 38.4%
Maxilla (Le Fort IT) 4 15.3%
Soft Tissue Injury 1 3.8%

Etiology Distribution

There are many factors contribute to maxillofacial trauma injuries, based to data on the etiology
of those injuries from patients at Royal Prima Hospital in Medan at 2021 until 2023. There is
any frequency of 16 patients around 61.5% that Traffic Accidents (TA) account is the majority
cases and the most common etiology. Traffic accidents, including incidents like car crashes can
cause maxillofacial injuries. Moreover, falls from heights are significant causes as well,
accounting for maxillofacial trauma in 7 patients or 26.9%. altercations contribute to the
causation in 2 cases or 7.7%, while 1 cases or 3.8% is classified as another cause, such as being

struck by a bag of rice.

Table 4. Etiology Distribution

Etiology Frequency | Percentage
Altercation 2 7.7
Traffic Accidents 16 61.5%
Other Causes 1 3.8%
Falls From Height 7 26.9%
Total 26 100%
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Cross Tabulation Between Gender and Age

The cross-tabulation data between age groups and gender in patients with maxillofacial trauma
at Royal Prima Hospital Medan during the study period resulted in several interesting patterns.
Out of the total 26 patients involved in this study, the majority were males, totaling 18 patients
experiencing maxillofacial trauma. The 11-20 age group is the most prevalent among male
patients, with 7 cases, followed by the 21-30 age group, also with 7 cases. However, in the age
group above 30 years, the number of male patients tends to decrease. Meanwhile, female
patients experiencing maxillofacial trauma tend to have a more varied age distribution, with
the highest number in the 11-20 age group (4 cases) and some cases in other age groups. These
findings highlight differences in the incidence of maxillofacial trauma between genders, with
males being more frequently affected, especially in the younger age groups. The
comprehensive results of the cross-tabulation test are presented in the following table.

Table 5. Cross Tabulation Between Gender and Age

Age
Gender |70 1 21-30 | 31-40 | 41-50 | 51-60 | 61-80 | r°tl
Male 7 7 0 2 1 1 18
Female 4 1 2 0 0 1 8
Total | 11 8 2 2 1 2 26

Cross Tabulation Between Type of Fracture and Etiology

The cross-tabulation data between the types of fractures and their etiology depict the
relationship between the types of fractures and their causes at Royal Prima Hospital Medan
during the period 2021-2023. In this data, it is evident that various types of fractures have
different causes. Traffic Accidents (KLL) are the most common cause of these fractures,
totaling 16 cases, while altercations resulted in 2 cases, falling from height caused 7 cases, and
one other case involved being struck by a bag of rice. In these cases, Le Fort 2 Maxillary
fractures are the most frequently occurring, with 5 cases caused by traffic accidents, followed
by Mandibular fractures with 4 cases caused by traffic accidents. Additionally, there are
significant instances of Zygomatic fractures caused by altercations, accounting for 2 cases.

Table 6. Cross Tabulation Between Type of Fracture and Etiology

Etiology
Type of Fracture . Traffic Other Fall From
Altercation Accident Causes Height

Dentoalveolar 0 1 0 0
Maxilla (Le Fort 1) 0 5 1 4
Mandibula 0 4 0 0
Nasal 0 0 0 2
Zygomatic 2 0 0 0
Maxilla (Le Fort 2) 0 3 0 |
Soft tissue injury 0 1 0 0
Total 2 16 1 7

A study of 26 maxillofacial trauma cases revealed that the majority were males, with 18
individuals, surpassing the number of female patients. These are consistent with previous
studies indicating a higher frequency of maxillofacial trauma in male. These finding aligns
with previous studies by Adrian & Wibowo in 2023, Ajike et al. in 2005, Zulmi et al. in 2017,
and Eris Derkus & Yilmaz in 2023, that higher frequency of maxillofacial trauma in male
compare to female(Adrian & Wibowo, 2023; Ajike et al., 2005)- The study conducted by Haifz,
Irfandy, and Murizky in 2020° further reinforces this finding, reporting that male have a higher
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incidence rate of maxillofacial trauma than female with 3:1 ratio. These phenomena can be
explained by the higher rate of traffic accidents, which more frequently provides a better
understanding of the distribution of maxillofacial trauma based on gender and influencing
factors, especially in the context of traffic accidents.

Based on research, the 11-20 age group is the age group with the highest number of
maxillofacial trauma cases, that give indication if maxillofacial trauma often occurs in the
adolescent age range. The 21-30 group ranks second in the number of maxillofacial trauma
cases. This finding aligns with research by Abosadegh et al. (2019) revealing that maxillofacial
trauma is generally experienced by adolescents aged 11-20 years. This condition might be
triggered by parents allowing their teenage children to ride motorcycles. The research by
Adrian and Wibowo in 2023 shows that the majority of maxillofacial trauma is experienced by
the 21-30 age group. That research is consistent with the findings of Amjad Shah et al. in 2016
which reveal that maxillofacial trauma tends to be found in the productive age range 21-30
years and in the second position being individuals aged 11-20 years. This condition may be
due to the fact that individuals aged 21-30 years tend to engage in more outdoor activities in
their daily lives.

According to research findings on the types of fractures, Le Fort 1 Maxillary fractures are the
most dominant type with a frequency of 10 cases or 38.5%, while Le Fort 2; Nasal fractures;
and Mandibular fractures each has frequency of 4 cases or 15.4% found in patients at Royal
Prima Hospital from 2021 until 2023. Those data reflect the variation in the types of fractures
occurring in the studied population. These results indicate a significant difference compared to
previous research, which indicated that mandibular fracture was the most commonly found
type. Previous studies highlighted that this type of fracture is often associated with traffic
accidents, especially among motorcycles riders, with percentages reaching 51% and also
72.8%, respectively. Moreover, mandibular fractures are routinely identified as commonly
occurring cases in emergency units in most cities.

Regarding the etiology of maxillofacial trauma in this research, patient falls and altercations
rank second and third, respectively, as the most frequent causes. Those are consistent with
research conducted by Eris Derkus and Yilmaz in 2023 also Zulmi et al. in 2017 which found
that traffic accidents have a common etiology. The results by this investigation lend credence
to the theory that traffic accidents generally result in maxillofacial trauma.

Conclusion

Based on this research, give some conclusions that could be made in this discussion and
findings from the study that carry out at Royal Prima Hospital Medan around 2021 until 2023.
First, men will make up the most of patients at Royal Prima Hospital Medan by experiencing
maxillofacial trauma in 2023. Second, in terms of age groups at Royal Prima Hospital Medan
in 2021 until 2021, the 11-20 age range has higher incidence of maxillofacial trauma. Third,
between 2021 and 2023, there will be higher incidence of maxillary fractures at Royal Prima
Hospital Medan. Lastly, considering the etiology of maxillofacial trauma, traffic accidents
account for the majority of cases at Royal Prima Hospital Medan in 2021 until 2022.
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