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Demographic Analysis, Diagnosis, and
Treatment Methods of Maxillofacial Trauma
Cases in the Southeastern Anatolia Region
of Turkey: Retrospective and Comparative
Analysis

Turkiye'nin Guneydogu Anadolu Bolgesindeki
Maksillofasiyal Travma Olgularinin Demografik Analizi, Tan
ve Tedavi Yontemleri: Retrospektif ve Karsilagtirmali Analiz

ABSTRACT

Objective: The aim of this study was to make a retrospective analysis of cases treated with a diagnosis of
maxillofacial fracture in southeast Turkey and to compare the frequency and etiology of maxillofacial fractures
and evaluate them in the light of current literature.

Methods: Distribution of maxillofacial fractures according to etiology, gender and age, fracture localization,
distribution of isolated mandible fractures according to mandible parts, treatment methods, and anesthesia
type were evaluated in clinical records.

Results: A total of 488 patients diagnosed with maxillofacial fracture were included in the study. Of these patients,
4% are male and 26% are female. Regardless of age and gender, the most common cause of trauma is motor vehi-
cle accidents with 29.3%. In fractures resulting from maxillofacial traumas, isolated mandible fractures take the first
place with 79.1%. Condyle (24%) and angle (23%) fractures are the most common fractures of the mandible. About
75.61% of the patients were treated with closed reduction and 84% were operated under local anesthesia.

Conclusion: The most common etiological cause of maxillofacial fractures is motor vehicle accidents. Most
fractures can be treated with closed reduction without complications, but there are cases where open reduc-
tion internal fixation methods are also absolutely necessary.

Keywords mandible fractures, maxillofacial fractures, maxillofacial trauma
6z
Amag: Turkiye’'nin glineydogusunda maksillofasiyal fraktiir teshisiyle tedavileri yapiimis hastalarin retrospektif

analizlerinin yapilmasi ve maksillofasiyal kiriklarin etiyolojisi ve sikligini karsilastirarak glincel literatirler igigin-
da degerlendirmektir.

Yontem: Maksillofasiyal fraktirlerin yas ve cinsiyete gore dagilimlari, etiyolojisi, fraktiir lokalizasyonu, izole man-
dibula frakttrlerinin mandibula bélimlerine gore dagilimlari, tedavi ydontemleri ve anestezi tirl degerlendirildi.

Bulgular: Maksillofasiyal fraktir tanisi alan 488 hastanin %74l erkek %26's1 kadindir. Yas ve cinsiyetten bagim-
siz olarak en sik travma nedeni %29.3 ile motorlu tasit kazalaridir. Maksillofasiyal travmalarda dagilim yonin-
denilk siray1 %79.1ile izole mandibula fraktirleri almaktadir. Mandibula fraktirleri arasinda en sik %24 ile kondil,
%23 ile angulus kiriklart gortilmektedir. Hastalarin %75.61’i kapali redliksiyon ile tedavi edilmis olup %84’ lokal
anestezi altinda opere edilmistir.

Sonug: Maksillofasiyal frakttrlerin en sik gorilen etiyolojik nedeni motorlu tasit kazalaridir. Cogu fraktir kapali
rediiksiyon ile komplikasyonsuz tedavi edilebilir ancak agik rediiksiyon ve internal fiksasyon yontemlerinin de
mutlaka gerekli oldugu durumlar vardir.

Anahtar Kelimeler: Maksillofasiyal travma, maksillofasiyal fraktlrler, mandibula fraktirleri

INTRODUCTION

Maxillofacial fractures are common and an important health problem. Maxillofacial fractures develop
as a result of traumas and can cause significant functional, aesthetic, phonetic, and even psychologi-
cal problems when not treated and/or incorrectly treated by causing changes in the profile-facial ap-
pearance of the patient. The direction and degree of the incoming force, the size of the surface area
of the factor causing the trauma, the anatomy of the area exposed to the trauma, the resistance of
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the bone tissues to the force, and the attached muscle attach-
ments in the area where the trauma occurred are the factors that
are effective in the formation of maxillofacial fractures."? Com-
monly reported maxillofacial fracture sites include the maxilla,
mandible, zygomatic bone, orbita, and nasal bone.** Mandible
fractures constitute a large part of fractures in the maxillofacial
region.* Etiologies of maxillofacial traumas vary among societies
according to sociocultural structures, environmental, and eco-
nomic factors.*” Although the incidence of maxillofacial trauma
because of assaults is high in developed countries, it is reported
that the most common cause in developing countries is motor
vehicle accidents.® Falls, sports injuries, work accidents, and shot
gun injuries are other causes.*® Patients often present with com-
plaints of bleeding, ecchymosis, edema, and pain in the trauma
area, and malocclusion is detected in most of the examinations.
Although rare, olfactory problems may develop and visual dis-
turbances may be encountered in fractures affecting the orbit-
al bone. In addition, airway obstruction may develop in commi-
nuted multiple fractures.® Diagnosis of maxillofacial fractures is
determined by clinical and radiological examination. In addition
to direct radiographs in radiological examination, fracture lines
can be seen more clearly with 3-dimensional tomographic im-
ages, which have recently become widespread. Fractures can be
treated with many methods. The treatment method may vary de-
pending on the type of fracture, the relevant region, the systemic
condition and age of the patient, the presence of teeth, and the
time elapsed from the formation of the fracture to its treatment.®

The aim of this research was to compare the frequency and etiol-
ogy of cases with maxillofacial fractures in southeast Turkey and
evaluate them in the light of current literature.

MATERIALAND METHODS

This study was obtained by a retrospective analysis of the data
comprising 488 cases treated with the diagnosis of maxillofacial
fracture in the 15-year period between January 2007 and January
2022 in XX University Faculty of Dentistry, Department of Oral
and Maxillofacial Surgery. The approval by the XX University Fac-
ulty of Dentistry Local Ethics Committee was obtained for this
study with the decision numbered 2021-66. The data of patients
with maxillofacial fractures were scanned and their gender, age,
city, fracture localization, etiology, and treatment methods were
analyzed. Children aged between O and 12 years and adolescents
aged between 12 and 18 years were grouped as “young patients”
and those over the age of 18 years were grouped as “adult pa-
tients” Maxillofacial bones with fractures were classified, and
fractures in the mandibular bone were re-divided into symphysis,
parasymphysis, corpus, angulus, ramus, and condyle according
to their localization. Etiological causes were classified, and treat-
ment methods (open reduction and closed reduction methods)
as well as type of anesthesia applied were evaluated. Averages
and percentages were calculated using the Microsoft Excel soft-
ware.

RESULTS

Age and Gender Distribution

Atotal of 488 patients diagnosed with maxillofacial fracture were
included in the study. The mean age of all cases was 32, with the
youngest being 4 years old and the oldest 76 years old. Of these
488 patients, 361 (74%) were male and 127 (26%) were female. The
number of young patients was 276 (57%), whereas the number of
adult patients was 212 (43%) (Table 1). Of the young patients, 189
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Table 1. Gender distribution of patients with maxillofacial fracture

Young (%) Adult (%) Total (%)
Male 189 (68) 172 (81) 361 (74)
Female 87 (32) 40 (19) 127 (26)
Total 276 (100) 212(100) 488 (100)
Table 2. Etiology of maxillofacial traumas
Etiology n %
Traffic accidents 143 29.3
Fall/ Impact 129 26.4
Assault 120 24.5
Falling from high 54 11
Animal kick 17 3.4
Work accident 8 1.6
Shot gun injuries 8 1.6
Pathological fracture due to tooth extraction 8 1.6
Spontaneous fracture as a result of osteonecrosis 1 0.2
Table 3. Distribution by fracture localization
Fractured bone n %
Isolated mandible fracture 386 79.1
Isolated maxillary fracture 62 12.7
Mand.+Max. fracture 17 3.4
Combined fractures 14 2.9
Infraorbital rim fractures 5 1
Isolated zygoma fracture 4 0.8

(68%) were male and 87 (32%) were female. Most of the adult pa-
tients were male (n =172, 81%) and 40 patients (19%) were female
(Table 1). It was observed that 389 (80%) of these patients resided
in our province, and 99 (20%) were referred to us from other prov-
inces of the Southeastern Anatolia region.

Etiology

When the etiology was evaluated in maxillofacial traumas regard-
less of age and gender, it was seen that the most common cause
was motor vehicle accidents (29.3%). This was followed by impact
or fall (26.4%), assault (24.5%), and other causes (Table 2). Traffic
accidents predominated in adult patients, whereas falls were the
most common cause of trauma in young patients.

Fracture Localization

In this study, isolated mandible fractures take the first place in
terms of distribution in maxillofacial traumas. This is followed by
isolated maxillary fractures, combined fractures of the maxilla
and mandible, combined fractures involving the midface bones
and jaws, infraorbital rim fractures, and isolated zygoma fractures
(Table 3).

When mandibular fractures were examined in the study, condyle
fractures were in the first place (24%, n:94). Angulus (23%, n:90),
parasymphysis (19%, n:74), symphysis (12%, n:44), and corpus (5%,
n:20) fractures followed condyle fractures. The least common
was ramus fracture with an incidence of 1% (only in 4 cases). Sixty
of these patients with isolated mandible fractures had combined
fractures (16%) involving different parts of the mandible together
(Figure 1).

Treatment Methods and Type of Anesthesia

When the treatment methods were examined, the number of
cases treated with only intermaxillary fixation was 369 (75.61%),
and the number of cases treated with open reduction and mini-
plate osteosynthesis was 106. Of these patients, 64 (13.11%) were
treated with only miniplate osteosynthesis and 42 (8.61%) were
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Figure 1.
Distribution of isolated mandible fractures according to mandible
parts
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Figure 3.
Distribution by type of anesthesia

Table 4. Distribution of fracture treatments by type of anesthesia

Isolated Isolated Maxilla and Infraorbital

Mandible Maxilla ~ Mandible Combined Rim Zygoma
Fracture Fracture Fracture  Fractures Fractures Fracture
GA 52 (%13,47) 4 (%8) 1(%5,88) 3 (%21,43) 5(%100) 3 (%75)
LA 334 46 (%92) 16 (%94,12) 11 (%78,57) 1(%25)
(%86,53)
Total 386 50 17 14 5 4

GA: General Anesthesia LA: Local Anesthesia

treated with miniplate and intermaxillary fixation. It was deter-
mined that hook reduction was performed with closed method
under local anesthesia in 1 patient who had zygomatic arch frac-
ture. It was determined that 12 patients without malocclusion,
phonetic, and aesthetic problems were followed up with medical
treatment and soft diet recommendations (Figure 2). Although
408 (84%) patients with maxillofacial trauma were treated under
local anesthesia, 68 (14%) were treated under general anesthe-
sia. In 12 of the cases, medical treatment was provided, a soft
diet was recommended, and patients were followed up (Figure
3). The patients who were operated under general anesthesia
were treated with open reduction and miniplate osteosynthesis
was performed. Of the patients with isolated mandible fractures,
334 were treated under local anesthesia and 52 under general
anesthesia. Miniplate osteosynthesis with open reduction was
performed in 35 of the patients who were processed under local
anesthesia; 299 of these patients were treated with intermaxil-
lary fixation only. Although 46 patients with isolated maxillary
fractures were treated with only intermaxillary fixation under lo-
cal anesthesia, 4 patients were operated on by open reduction
under general anesthesia. All of the infraorbital rim fractures were
treated under general anesthesia, 3 of the zygoma fractures were
reduced under general anesthesia, and 1 under local anesthesia
(Table 4).

DISCUSSION

When the patients who developed fractures as a result of max-
illofacial trauma were evaluated, it was seen that the number of
men is higher.*%1°" Qur results were also compatible with the lit-
erature, and the number of male patients (74%) was higher when
gender-based comparison was made. Maxillofacial fractures may
develop in any age group.® In some studies, it has been reported
that the frequency of maxillofacial fractures in the young patient
population is lower than that in the adult population.* Alharbi et
al., Kamath et al., and Motamedi et al. reported that the highest
incidence of maxillofacial fracture was between the age of 21 and
30 years.'%213 |n addition, in a study conducted in Australia, it was
reported that the age ranging from 15 to 24 years was the most
affected group.® In our study, 56% of the patients with maxillofa-
cial fractures were young patients (children aged: 0-12 years and
adolescents aged: 12-18 years). The reason for this may be the low
sociocultural and economic situation in the region and the indif-
ference of the families. The number of men was higher than wom-
en in both the young patient group and the adult patient group.

The etiologies of maxillofacial fractures vary according to the
ethnicity, cultural status, socioeconomic level, climate, and geo-
graphical structure of the region.®” In addition, in most of the
studies, in-vehicle and out-of-vehicle traffic accidents are in the
first place as the etiological cause.">'° In this study, when the eti-
ology is evaluated regardless of age and gender, traffic accidents
come firstin line with the literature. In the study of Bonavolonta et
al. in which they evaluated 1720 cases, assault was in the second
place as the etiological cause." In this study, similar to the result
of Yamamoto et al.,® fall/impact was the second etiological cause.
When evaluated in terms of age, the main etiological patterns
differed between the young patient group and the adult group.
According to our study results, the most common causes of trau-
ma were traffic accidents in adult patients and falls in young pa-
tients. Etiologically, assault cases are in the third place with a rate
of 24.5%, followed by cases of falling from a height with a rate of
11%. Cases of falling from a height reflect the typical feature of the
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Southeastern Anatolia region, and because of the extremely hot
climatic conditions, the more intense use of open areas such as
the roofs of the houses, especially the sleeping habits of people
on the housetop during summer nights. One of the points that
we need to emphasize, as one of the economic livelihoods in the
region, especially in rural areas, is intensively maintained, is that
animal kicks constitute 3.4% of the patients who applied to our
faculty with maxillofacial trauma. Other etiological factors in our
findings were work accidents with a rate of 1.6%, shot gun injuries
with a rate of 1.6%, and pathological fractures because of tooth
extraction with a rate of 1.6%.

All bones of the maxillofacial region are open to trauma. Many
studies have been published on the localization of fractures in the
facial bones as a result of trauma. It was reported that the most
frequently broken bones were nasal bone and orbita'* There is
also a study reporting that the orbita is in the first place, followed
by the maxilla, zygoma, nasal bone, and mandible, respectively.®
In addition to these, there are many studies reporting that the
most frequently broken bone is the mandible. 57913 |n this study,
mandibular fractures (79.1%) were in the first place in line with the
literature. Maxilla fractures were in the second place, followed by
cases with combined maxilla and mandible fractures, combined
fractures involving the midface bones and jaws, infraorbital rim
fractures, and zygoma fractures.

When mandible fractures are evaluated according to the parts
of the mandible, it has been reported that these fractures occur
most frequently in the corpus.’® The same investigators reported
that corpus fractures were followed by angle fractures. In a study,
it was stated that the least fractured parts of the mandible were
ramus and coronoid.* Yamamato et al. reported that fractures
occur most frequently in the angle, second in the symphysis.”
Atilgan et al. reported that in adults symphysis/parasymphysis
fractures occur most frequently, followed by condyle, corpus, and
angle fractures.® The same investigators reported that in chil-
dren and young patients, symphysis/parasymphysis and condyle
fractures were most common. Some investigators have reported
that overall, between 75% and 90% of fractures occur in an al-
most equal distribution among the mandibular corpus, condyle,
and angle® In this study, there were 24% condyle, 23% angulus,
19% parasymphysis, 12% symphysis, 5% corpus fractures, and in
parallel with the literature, the least fractured part of the mandi-
ble is ramus with a rate of 1%.

Although non-life-threatening fractures may be treated under lo-
cal anesthesia, complicated fractures that may pose life-threat-
ening risks need to be operated under general anesthesia. De-
spite the lack of detailed information about the distribution of
fracture treatments according to the type of anesthesia applied
in the literature, the majority of the cases were treated under
local anesthesia in our faculty. All infraorbital rim fractures and
multi-traumatic complicated fractures with risk of airway ob-
struction were operated under general anesthesia. An intraoral
approach was preferred as much as possible during the opera-
tion. The advantages of the intraoral approach are that there is no
scarring, less time to reach the fracture line, and less morbidity.
However, in cases where the intraoral approach is insufficient or
not possible, the extraoral approach may be preferred.

The basic principles to be followed in the treatment of maxillofa-
cial fractures are as follows: it is the debridement of bad tissues
between the fragments, the reduction of the fractured segments
in the anatomical position by providing occlusion, the provision
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of immobilization, and the preservation of functions by prevent-
ing malunion and infections.”” Closed reduction (intermaxillary
fixation) and open reduction techniques are used to fulfill these
principles. Internal fixation method with open reduction has ad-
vantages such as early recovery, patient comfort, and faster re-
turn to function.’® Bali et al.,® Norozy et al.,’® and Wusiman et al.%°
reported that they mostly used open reduction internal fixation
method in fracture treatment. In this study, open reduction in-
ternal fixation was preferred in cases where the fracture line was
displaced, in unfavorable angle fractures where fragments tend
to separate because of muscle traction, in all infraorbital rim frac-
tures, in infected fractures, and fractures in which the occlusion
could not be corrected with intermaxillary fixation.

In this case series, similar to the results of Erol et al.,?' Bakardjiev
et al.,?? and Yamamoto et al.]” it was observed that the majority
of the patients were treated with closed methods (75.61%). In-
termaxillary fixation is an easy and economical method used in
the treatment of mandibular-maxillary fractures, it can be per-
formed in a short time without stressing the patient and gives
satisfactory clinical results when indicated.? The other advantag-
es of this procedure are that the patient does not receive general
anesthesia and there is no scarring.?' On the other hand, weight
loss because of intermaxillary fixation may be considered a disad-
vantage. Periodontal problems may also develop because of the
difficulty in maintaining oral hygiene.® However, there is a study
showing that periodontal disease that develops after arch bar use
improves within 1 year at the latest.® In this study, no compli-
cations related to fracture healing developed in any of the cases
treated with intermaxillary fixation.

Finally, if we focus on some limitations of this study, like other
retrospective studies, this comprehensive analysis can be at-
tributed to information bias due to missing records and docu-
mentation. Another limitation is that although it can be a com-
prehensive study for the epidemiological features of maxillofacial
fractures in our region, it is difficult to predict the general trend of
all maxillofacial injuries in Turkey. However, the study results pro-
vide an important guide for the establishment of preventive pub-
lic health studies to reduce the frequency of maxillofacial trauma
in the region.

CONCLUSION

The results obtained in light of the data of this study may be sum-
marized as follows:

1. Maxillofacial fractures were most common in young patients
aged between 0 and 12 years and adolescents aged between
12 and 18 years.

2. Interms of gender distribution, it was found that the number
of men in the young patient group and in the adult patient
group was higher than that of women.

3. The majority of the patients resided in our province, and
the others were referred to us from different centers in the
Southeastern Anatolian region.

4.  When the etiological factors of fractures were evaluated,
traffic accidents were in the first place and falls were in the
second place.

5. Inthe distribution of maxillofacial fractures according to fa-
cial fractures, isolated mandible fractures were the first with
a high rate (79.1%).

6. When mandibular fractures were evaluated within them-
selves, condyle fractures were in the first place, angle frac-
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tures followed condyle fractures with a very small difference,
and ramus fractures were seen with an incidence of 1% with
the least frequency.

7.  When the treatment methods were evaluated, it was ob-
served that the majority of the patients were healed without
complications by only intermaxillary fixation.

8. Most of the maxillofacial fractures were treated under local
anesthesia.

The findings in our study were generally similar to those from oth-
er studies. It is concluded that some minor differences may be
seen as a significant factor to the evaluation of the educational
status, socioeconomic level, and climatic conditions of our region
and that our research contributes to the literature.
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