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Introduction: The maxilla is a crucial bone in the midface, playing a significant 
role both functionally and cosmetically.  Analyzing the medical records of 
maxillary fractures at Dr. Soetomo General Academic Hospital would offer an 
overview of the various treatments used and their corresponding outcomes were 
the aim of this study. This data would provide a general understanding of the 
patient’s conditions during maxillary fracture treatment and could potentially 
support further research in this field.  
Methods: In this study, data on the profile, treatment, and management of 
maxillary fractures were taken from patient medical records at Dr. Soetomo 
General Academic Hospital between 2018 and 2020. 
Result: The study examined 144 cases of maxillary fractures at Dr. Soetomo 
General Academic Hospital, analyzing medical records and surgery reports from 
2018 to 2020. Most of the patients (92.36%) were adult males (78.47%) aged 
between 18 and 64. The most common type of maxillary fracture observed was 
Le Fort 3 (47.22%), while other Le Fort classes accounted for fewer cases. The 
preferred treatment method was ORIF mini plating (81.25%), and the average 
hospital stay was around 12.56 days. Only one patient experienced post-
treatment malocclusion in the 144 cases. In terms of complications, there were 
minimal instances of infections and exposed plates, with a total of four cases 
reported. 
Conclusion: The treatment outcomes at Dr. Soetomo General Academic Hospital 
showed lower incidence rates of post-surgical issues like malocclusion, infections, 
and exposed plates when compared to other current datasets. 
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Highlights: 

1. Maxillary fractures predominantly affected adult males aged between 18 and 64, comprising 92.36% of the 
cases studied. 

2. The most common type of maxillary fracture observed was Le Fort 3, followed by other Le Fort classes. 
3. The preferred treatment method for maxillary fractures was ORIF mini plating, which resulted in favorable 

outcomes with minimal complications. 
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INTRODUCTION 

The viscerocranium receives structural 
support from the maxilla, which also adds to 
the aesthetics of the face. The maxilla is 
fundamental to the midfacial unit's function 
and appearance due to its critical position. 
Serious repercussions from damage or 
deformities to the maxilla might include 
issues with swallowing, orbital function, 
speech, and self-image1. 

The primary objective of managing 
maxillary fractures is to maintain both 
functionality and aesthetic appearance. The 
choice of treatment depends on various 
factors such as the severity of the injury, 
fracture location, presence of other injuries, 
and the condition of the airway. The main 
treatment options include conservative 
approaches for minor or non-displaced 
fractures without significant cosmetic or 
functional issues, reduction without fixation 
for slightly displaced fractures, and reduction 
with a fixation for extensively displaced or 
fragmented fractures2. 

As urban populations grow and 
lifestyles change due to industrial 
development, there has been an increase in 
maxillofacial injuries. Among these injuries, 
maxillary fractures are highly prevalent, 
second only to mandibular fractures in terms 
of incidence rate. Motor vehicular accidents 
are often the leading cause of maxillary 
fractures, with males being the primary 
demographic affected3,4,5.  

Surabaya, an urban city in Indonesia, 
experiences a high number of vehicles due to 
rapid motorization, resulting in an increased 
incidence rate of motor vehicular accidents6. 
These accidents contribute significantly to the 
occurrence of maxillofacial injuries in the 
region. With the rising number of 
maxillofacial injuries in Surabaya, there is an 
urgent need for accurate and effective 
treatment options. Dr. Soetomo General 
Academic Hospital, as the primary healthcare 

provider in East Java, handles the majority of 
maxillary fracture cases, addressing the 
growing demand for treatment in the area. 

The purpose of this study is to analyze 
the medical records of maxillary fractures at 
Dr. Soetomo General Academic Hospital. This 
analysis will offer insights into the various 
treatment methods employed and their 
respective outcomes. By examining this data, 
a comprehensive overview of the patient's 
conditions during maxillary fracture 
treatment can be obtained. Additionally, the 
findings may contribute to future research in 
this field. 

 
METHODS 

This retrospective study focuses on 
analyzing the management and treatment of 
maxillary fractures at Dr. Soetomo General 
Academic Hospital using medical records 
from 2018 to 2020. The study examines 
various variables including patient 
demographics (age and gender), maxillary 
fracture types, types of treatment, and 
treatment outcomes. Age of the patient was 
classified into age groups which consists of 
infants (<1 year old), children (1-11 years 
old), teenagers (12-17 years old), adults (18-
64 years old), and the elderly (>65 years old). 
Gender is categorized as male and female. 
Maxillary fracture sites are categorized based 
on the Le Fort classification system, such as Le 
Fort 1, Le Fort 2, Le Fort 3, and Le Fort 
combinations (Le Fort 1 + Le Fort 2, Le Fort 1 
+ Le Fort 3, Le Fort 2 + Le Fort 3, Le Fort 1 + 
Le Fort 2 + Le Fort 3). Treatment types include 
conservative approaches and various 
operative methods.  Types of treatment 
correlate to the type of management deployed 
towards the patient to treat their 
corresponding maxillary fractures, were 
classified into conservative treatment and 
operative (ORIF mini plating, ORIF mini 
plating + arch bar, ORIF mini plating + 
interdental wiring, ORIF mini plating + arch 
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bar + interdental wiring). Treatment 
outcomes are evaluated based on the average 
length of stay, malocclusion, infections, and 
exposed plates. 

 

 

RESULTS 

The study included a total of 144 
patients with maxillary fractures from the 
year 2018 to 2020. The average hospital stay 
for patients diagnosed with a maxillary 
fracture at Dr. Soetomo General Academic 
Hospital was found to be 12.56 days. The 
results of data extraction are as follows: 

 
Table 1. The patient's age classification 

 
Age Group n % 

Infants 0 0% 

Children 2 1.39% 

Teenagers 8 5.56% 

Adults 133 92.36% 

Elderly 1 0.69% 

 
Table 1 shows that adults within the age 

range of 18 - 64 have the most cases of 
maxillary fracture in Dr. Soetomo General 
Academic Hospital, 133 out of 144 cases are 
adults (92.36%). Epidemiologically, adults 
within the age range of 18 - 24 are the most 
prone to suffer from maxillofacial trauma, 
further supported by other studies from 
various regions. 
 
Table 2. The patient's gender classification 
 

Gender n % 

Male  113 78.47% 
Female 31 21.53% 

 
Table 2 shows that there is a higher 
proportion of male patients (78.47%) 

compared to female patients (21.53%) in the 
given population (144 patients). 
 
Table 3. The Maxillary Fracture Site 
Classification  
 

Le Fort Classification n % 
Le Fort 1 52 36.11% 
Le Fort 2 15 10.42% 
Le Fort 3 68 47.22% 
Le Fort 1 + Le Fort 2 6 4.17% 
Le Fort 1 + Le Fort 3 1 0.69% 

Le Fort 2 + Le Fort 3 1 0.69% 
Le Fort 1 + Le Fort 2 +  
  Le Fort 3 

1 0.69% 

 
Table 3 shows the classification of 

maxillary fractures according to the Le Fort 
classification system. The majority of 
maxillary fractures in the given population are 
classified as Le Fort 3 (47.22%), followed by 
Le Fort 1 (36.11%) and Le Fort 2 (10.42%). 
There are also a few cases where 
combinations of Le Fort types are observed, 
but they represent a smaller proportion of the 
total fractures.  
 
Table 4. The Treatment Type Classification 
 

Operation Technique n % 
ORIF mini plating 117 81.25% 
ORIF mini plating +        

archbar 
16 11.11% 

ORIF mini plating + 
interdental wiring 

1 0.69% 

ORIF mini plating + 
arch bar + interdental 
wiring 

10 6.94% 

 
The higher maxillary fracture 

treatments in the given population involved 
the use of the ORIF mini plating technique 
(81.25%). There were also cases where a 
combination of techniques was used, such as 
ORIF mini plating + arch bar (11.11%) and 
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ORIF mini plating + arch bar + interdental 
wiring (6.94%). A very small proportion of 
treatments involved ORIF mini plating + 
interdental wiring (0.69%). 
 
Table 5. The Malocclusion and Infections and 
Exposed Plates Classification 
 
 

Malocclusion 
 

Infections 
and Exposed 

Plates 

n % n % 
Present 1 0.69% 4 2.78% 
Absent 143 99.31% 140 97.22% 

 
The majority of cases with maxillary 

fractures did not include malocclusion 
(99.31%), infections, or exposed plates 
(97.22%). These problems were only seen in a 
small number of cases (0.69% for 

malocclusion and 2.78% for infections and 
exposed plates). 

Table 6 appears to be showing the 
distribution of maxillary fracture sites in 
infants (<1 year old) categorized by different 
Le Fort classifications. There are no recorded 
cases of maxillary fractures in infants (< 1 
year old) across all the Le Fort classifications 
(LF 1, LF 2, LF 3, combinations). the 
distribution of age-maxillary fracture sites in 
children, categorized into different age 
groups.  In the age group of children (1-11 
years old), all cases of maxillary fractures 
occurred at LF 3, with no fractures observed 
at LF 1 or LF 2. There were no cases where 
fractures occurred at multiple fracture sites 
simultaneously in this age group. It is worth 
noting that the sample size seems to be very 
small, with only two cases recorded for this 
analysis. 

 

Table 6. Age-Maxillary Fracture Site  
 

Age Group 
LF 1 

(n (%)) 
LF 2 

(n (%)) 
LF 3 

(n (%)) 

LF 1 + LF 
2 

(n (%)) 

LF 1 + 
LF 3 

(n (%)) 

LF 2 + 
LF 3 

(n (%)) 

LF 1 + 
LF 2 + 
LF 3 

(n (%)) 
 

Infants (< 1-
year-old) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

Children (1-
11 years 
old) 

0 
(0%) 

0 
(0%) 

2 (100%) 
0 

(0%) 
0 

(0%) 
0 

(0%) 
0 

(0%) 

Teenagers 
(12-17 
years old) 

3 
(37.50%) 

2 
(25.00 

%) 

2 
(25.00%) 

1 
(12.50%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

Adults (18-
64 years 
old) 

48 
(36.09%) 

13 
(9.77%) 

64 
(48.12%) 

5 
(3.76%) 

1 
(0.75%) 

1 
(0.75%) 

1 
(0.75%) 

Elderly (>65 
years old)  

1 
(100%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 
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Table 6, The distribution of maxillary 
fractures among teenagers aged 12-17 years 
old. The most common fracture site is LF 1, 
followed by LF 2 and LF 3. There is also one 
case where both LF 1 and LF 2 fractures are 
present. Among the adults (18-64 years old), 
maxillary fractures are most commonly 
observed at LF 3, followed by LF 1. There are 
also a few cases of fractures involving 

combinations of LF 1, LF 2, and LF 3. In the 
elderly (>65 years old) group, LF 1 is the only 
observed fracture site. The majority of 
maxillary fractures were observed in adults, 
with LF 3 being the most common fracture 
site. Teenagers also experienced a significant 
number of maxillary fractures, predominantly 
at LF 1. Among the elderly, LF 1 was the only 
observed fracture site. 

 
Table 7. Gender-Maxillary Fracture Site  

 

Gender 
LF 1 

(n (%)) 
LF 2 

(n (%)) 
LF 3 

(n (%)) 

LF 1 + LF 
2 

(n (%)) 

LF 1 + LF 
3 

(n (%)) 

LF 2 + LF 
3 

(n (%)) 

LF 1 + 
LF 2 + 
LF 3 

(n 
(%)) 

Male 
 

38 
(33.62%) 

11 
(9.73%) 

55 
(48.67%) 

6 
(5.31%) 

1 
(0.88%) 

1 
(0.88%) 

1  
(0.88%) 

Female 
14 

(45.16%) 
4 

(12.90%) 
13 

(41.94%) 
0 

(0%) 
0 

(0%) 
0 

(0%) 
0 

(0%) 
 

Table 8. Types of Treatment-Maxillary Fracture Site  
 

Operation 
Technique 

LF 1 
(n(%)) 

LF 2 
(n (%)) 

LF 3 
(n (%)) 

LF 1 + LF 2 
(n (%)) 

LF 1 + 
LF 3 

(n (%)) 

LF 2 + 
LF 3 

(n (%)) 

LF 1 + LF 2 
+ LF 3 

(n (%)) 

ORIF mini 
plating 

45 
(38.46

%) 

11 
(9.40%) 

55 
(47.01%) 

4 
(3.42%) 

1 
(0.85%) 

0 
(0%) 

1 
(0.85%) 

ORIF mini 
plating + arch 
bar 

4 
(25.00

%) 

1 
(6.25%) 

8 
(50.00%) 

2 
(12.50%) 

0 
(0%) 

1 
(6.25%) 

0 
(0%) 

ORIF mini 
plating + 
interdental 
wiring 

0 
(0%) 

0 
(0%) 

1 
(100%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

ORIF 
miniplating + 
arch bar  
+ interdental 
wiring 

3 
(30.00

%) 

3 
(30.00%) 

4 
(40.00%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 
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Table 9. Malocclusion and Infections and Exposed Plates-Maxillary Fracture Site  
 

Present 
LF 1 

(n (%)) 
LF 2 

(n (%)) 
LF 3 

(n (%)) 
LF 1 + LF 2 

(n (%)) 
LF 1 + LF 3 

(n (%)) 

LF 2 + 
LF 3 

(n (%)) 

LF 1 + 
LF 2 + 
LF 3 

(n (%)) 

Malocclusion 
1 

(100%) 
0 

(0%) 
0 

(0%) 
0 

(0%) 
0 

(0%) 
0 

(0%) 
0 

(0%) 

Infections 
and Exposed 
Plates 

4 
(100%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

0 
(0%) 

 
Table 7 shows the number and 

percentage of maxillary fracture sites for 
males and females. It indicates that the most 
common fracture site for males is LF 3 
(48.67%), followed by LF 1 (33.62%), and LF 
2 (9.73%). In contrast, for females, LF 1 is the 
most common site (45.16%), followed by LF 3 
(41.94%), and LF 2 (12.90%). There are no 
reported cases of combined fracture sites (LF 
1, LF 2, LF 3, LF 1 + LF 2, LF 1 + LF 3, LF 2 + LF 
3, LF 1 + LF 2+ LF 3) for females. 

Table 8 provides information on the 
types of treatment used for different maxillary 
fracture sites. The table shows the number 
and percentage of different treatment 
techniques for each maxillary fracture site. 
The most common treatment across all 
fracture sites is ORIF mini plating. For specific 
fracture sites, LF 3 has the highest number of 
cases treated with ORIF mini plating, followed 
by LF 1. LF 2 has the lowest number of cases 
overall. The combined use of treatment 
techniques is less common, with only a few 
cases reported. 

For various maxillary fracture sites, 
table 9 gives information on the presence of 
malocclusion, infections, and exposed plates. 
The table shows the number and percentage 
of cases with malocclusion and 
infections/exposed plates for each maxillary 
fracture site. Only LF 1 has reported cases of 
malocclusion, with one case (100%). 
However, no cases of malocclusion are 

reported for the other fracture sites or their 
combinations. Similarly, LF 1 has reported 
cases of infections and exposed plates, with 
four cases (100%). There are no reported 
cases of infections or exposed plates for the 
other fracture sites or their combinations. 
 

DISCUSSIONS 

This study found that the majority of 
maxillary fracture cases at Dr. Soetomo 
General Academic Hospital were among 
adults aged 18 to 64, accounting for 133 out of 
144 cases (92.36%)(Table 1). This aligns with 
epidemiological trends indicating that young 
adults, particularly those in the age range of 
18 to 24, are more susceptible to maxillofacial 
trauma. This observation is consistent with 
findings from previous studies conducted in 
Brazil (2006), Taiwan (2017), and Australia 
(2013)6,7,8, which also reported higher 
incidences of maxillofacial fractures in similar 
age groups. 

The higher prevalence of maxillary 
fractures among adults aged 18 to 64 may be 
linked to the frequency of vehicular accidents 
in the region, as this age range corresponds to 
the demographic of drivers in Indonesia. 
Surabaya, the urban city where Dr. Soetomo 
General Academic Hospital is situated, has 
been experiencing a gradual increase in the 
number of vehicles due to rapid motorization 
among its citizens9. The rise in motorization in 
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Surabaya has resulted in an increased 
incidence rate of motor vehicular accidents, 
making it a leading cause of maxillofacial 
trauma. Similar findings have been reported 
in other parts of Indonesia, such as Bali, where 
a 2020 study highlighted that motor vehicle 
accidents (MVA) were the primary cause of 
maxillofacial injuries5. International studies 
have also revealed that vehicular accidents 
contribute significantly to the prevalence of 
maxillofacial fractures in other countries. For 
example, in Brazil, traffic accidents account 
for the majority (45%) of maxillofacial 
injuries, highlighting the impact of vehicular 
accidents as a leading cause of such injuries 
worldwide3. In Taiwan, road traffic accidents 
(RTA) have been identified as the leading 
cause of maxillofacial injuries, as reported in a 
study7. Similarly, in Australia, motor vehicular 
accidents (MVA) contribute to a significant 
portion (23.88%) of the overall cause of 
maxillofacial injuries. These findings 
emphasize the consistent pattern of vehicular 
accidents playing a prominent role in 
maxillofacial trauma across different 
countries8. 

Adults with an age range of 18 to 64 are 
also included in the productive age range, in 
which work-related injuries that occur could 
additionally contribute towards the high 
percentage of maxillofacial injuries. 

All 2 of the children within the range of 
1 to 11 years old in this study are diagnosed 
with Le Fort 3 fractures (100%). The high 
percentage of Le Fort 3 fractures in children 
may be attributed to the skull structure of 
children and infants, in which the ratio of the 
cranium to the midface is larger than in skulls 
of older age groups, leading to a higher chance 
of impact points that may lead to complete 
separation of the cranium and the midface 
(Table 6).  

Le Fort 1 cases are the majority for 
teenagers in the age range of 12 to 17 years 
old with 3 out of the 6 in the range (37.50%). 

Adults within the age range of 18 to 64, being 
the prime age for working and the majority of 
vehicle users, have the most cases of maxillary 
fracture, most of them from the Le Fort 3 
classification (64 out of 133 (48.12%)). A 
single case of the elderly age group is a Le Fort 
1 diagnosis (100%) (Table 6).  

This study shows that males have a 
significantly higher number of cases 
compared to females. 113 out of 144 cases 
were male (78.47%) and 31 out of 144 cases 
were female (21.53%) (Table 2). Male cases 
being the majority in maxillary fractures is 
consistent throughout the years. Multiple 
studies from 1980 until 2014 show that males 
are a constant majority in maxillary fracture 
cases10. 

Males suffer most maxillary fracture 
cases, with most being a Le Fort 3 type 
classification, 55 out of 113 cases from this 
study being a Le Fort 3 fracture (48.67%). 
Females, however, have Le Fort 1 fractures as 
a majority (14 out of 31 (45.16%)), although 
Le Fort 3 is a close second with 13 cases 
(41.94%) (Table 7). 

Among 144 cases of maxillary fracture at 
Dr. Soetomo General Academic Hospital, 52 
out of 144 cases were diagnosed as Le Fort 1 
(36.11%), 15 were Le Fort 2 (10.42%), 68 
were Le Fort 3 (47.22%), 6 were Le Fort 1 + 
Le Fort 2 (4.17%), 1 was Le Fort 1 + Le Fort 3 
(0.69%), 1 was Le Fort 2 + Le Fort 3 (0.69%), 
and 1 was Le Fort 1 + Le Fort 2 + Le Fort 3 
(0.69%) (Table 3). 

Le Fort 3 being the most common 
fracture site for maxillary fractures aligns 
with other studies, in which Le Fort 3 
fractures appear to also be a majority (2065 
out of 6989 (30%)) from a total of 15 different 
studies10. 

In all cases of maxillary fracture 
gathered from medical records at Dr. Soetomo 
General Academic Hospital from 2018 until 
2020, an operative approach for treatment is 
deployed. ORIF mini plating is also a primary 
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staple on treatment for all the cases, what 
varies upon the treatment are the additions of 
arch bar installation and interdental wiring. 
117 cases out of 144 were treated with ORIF 
mini plating (81.25%), 16 out of 144 with 
ORIF mini plating + arch bar (11.11%), 1 out 
of 144 with ORIF mini plating + interdental 
wiring (0.69%), and 10 out of 144 with ORIF 
mini plating + arch bar + interdental wiring 
(6.94%) (Table 4). 

Treatments in this study consist of all 
operational approaches. ORIF mini plating is 
deployed in most of the surgeries, most often 
on Le Fort 3 cases, 55 out of 117 of the 
maxillary fracture cases treated with ORIF 
mini plating (47.01%). ORIF mini plating with 
arch bar installation is most often deployed in 
Le Fort 3 (8 out of 16 (50%)). A single case of 
ORIF mini plating with interdental wiring 
surgical operation is for a Le Fort 3 fracture 
(100%).4 out of the 9 cases of maxillary 
fractures being treated with ORIF mini plating 
an arch bar installation, and interdental 
wiring are deployed for treating Le Fort 3 
fractures (40%) (Table 8)  

Patients diagnosed with maxillary 
fractures in Dr. Soetomo General Academic 
Hospital from 2018 until 2020 have an 
average length of stay of 12.56 days, which 
starts from admission to completion of 
treatment, compared with other studies with 
an average of 9 days10. 

The presence of post-treatment 
malocclusion in Dr. Soetomo General 
Academic Hospital during 2018 until 2020 is 
low, data from the medical records show only 
1 out of 144 maxillary fracture cases have 
malocclusion present (0.69%). Compared to 
other similar studies, malocclusion rates for 
Dr. Soetomo General Academic Hospital are 
lower (2.80%)(9) (Table 5). A single case of 
malocclusion present out of all the cases in 
this study is from a case of Le Fort 1 fracture 
(100%) (Table 9).  

The presence of post-treatment 
infections and exposed plates in Dr. Soetomo 
General Academic Hospital from 2018 until 
2020 is 4 cases out of 144 (2.78%). 
Comparison with other studies yields data 
such as infected metalware (3.20%), and plate 
exposure (1.60%) (Cabalag et al., 2014) 
(Table 5). All 4 incidents of infections and 
exposed plates occurred in cases of Le Fort 1 
fractures (100%) (Table 9). 

This study collected patient profiles 
from Dr. Soetomo General Academic Hospital 
who underwent treatment for maxillary 
fractures. The study focused on variables such 
as age, gender, maxillary fracture sites, types 
of treatment, and treatment outcomes. 

The data provided is from a single 
hospital (Dr. Soetomo General Academic 
Hospital) during a specific period (2018-
2020). This limits the generalizability of the 
findings and may not reflect the overall 
population or different healthcare settings. 
The data is limited to a relatively short time 
frame of three years. A longer duration of data 
collection could provide a more 
comprehensive understanding of the patterns 
and trends in maxillary fractures. The sample 
size of 144 cases may be considered relatively 
small, which might limit the statistical power 
and precision of the findings. A larger sample 
size could strengthen the reliability and 
validity of the study. The characteristics and 
demographics of the patients in this hospital 
might not be representative of the wider 
population. The statement mentions that the 
outcomes of treatment in Dr. Soetomo General 
Academic Hospital have relatively lower 
incidence rates of complications compared to 
other existing datasets. However, specific 
comparative datasets or studies are not 
provided, making it difficult to assess the 
significance of the findings. 
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CONCLUSION  

A study conducted at Dr. Soetomo General 
Academic Hospital from 2018 to 2020 
examined 144 cases of maxillary fractures. 
The majority of patients were adult males 
(78.47%) between the ages of 18 and 64 
(92.36%). The most common type of fracture 
observed was Le Fort 3 (47.22%), with other 
Le Fort classifications being less frequent. 
Treatment primarily involved ORIF mini 
plating (81.25%), with an average hospital 
stay of 12.56 days. Post-treatment 
complications such as malocclusion, 
infections, and exposed plates were rare, 
occurring in only a small number of cases. 
These findings suggest favorable treatment 
outcomes compared to other datasets and 
provide valuable data for future research. 
Overall, outcomes of treatment in Dr. Soetomo 
General Academic Hospital result in relatively 
lower incidence rates of post-surgical 
complications such as malocclusion, infected, 
and exposed plates compared to other 
existing datasets.  
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