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Radiology / Radyoloji

Frequency of Maxillofacial Injuries
and Accompanying Types of
Maxillofacial Fractures

Sedat Altay' @® , Umut Payza® ® , Nezahat Erdogan' @) , Muhsin Engin Ulu¢' @®

ABSTRACT

Objective: In this study, it was aimed to examine the characteristics, causes of trauma, and age distribution of maxillofacial
fractures in patients admitted to the emergency department as a result of blunt maxillofacial trauma.

Materials and Methods: Between 01.01.2015 and 31.12.2019, 1248 patients who were admitted to the emergency
department with maxillofacial trauma were evaluated retrospectively. Patients who underwent CT examination and were
diagnosed with fracture were included in our study.

Results: The median age of the patients was 32 years, and 71.2 % of them were male. Trauma-related fractures were
detected in 239 (19.2%) of 1248 patients with maxillofacial trauma. The affected group of participants comprised of
individuals of younger age and male gender. The main mechanisms of trauma were traffic accidents and falls from height.
Orbital fractures were the most common, followed by maxillary bone fractures. Severe maxillofacial fractures were often
accompanied by traumatic brain injuries. The mortality rate was low (0.4%) in patients with isolated maxillofacial trauma
compared to patients with polytrauma (16%) ( p=0.001). In our study, it has been shown that face AIS (0dds ratio: 2.79)
and Glasgow coma score (Odds ratio: 0.98) can predict mortality in trauma patients with multivariable regression analysis.

Conclusion: As a result of this study, we determined the relationship between variables associated with common
traumatic injury in the maxillofacial region. Age, gender, and injury mechanism are of great clinical importance in the
identification and prediction of traumatic maxillofacial fractures.
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Ust Cene-Yiiz Yaralanmalaninin Sikligi ve Eslik Eden Ust Cene-Yiiz Kirklarinin Tiirleri
OZET

Amag: Bu calismada kiint iist cene-yiiz (UC-Y) travma sonucu acil servise bagvuran hastalarda UC-Y kinklarin 6zellikleri,
travma nedenleri ve yas dagiliminin incelenmesi amaglanmigtir.

Hastalar ve Yontem: 01.01.2015 - 31.12.2019 tarihleri arasinda acil servise UC-Y travmasi ile basvuran 1248 hasta
geriye doniik olarak degerlendirildi. Calismamiza bilgisayarli tomografi incelemesi yapilan ve kirik tanisi konulan hastalar
dahil edildi.

Bulgular: Hastalarin ortanca yasi 32 idi ve % 71.2'i erkekti. UC-Y travmali 1248 hastanin 239’ unda (%19.2) travmaya
bagli kink tespit edildi. Etkilenen katiima grubu, daha geng yastaki ve erkek cinsiyetteki bireylerden olusmustur.
Travmanin ana mekanizmalar trafik kazalari ve yiiksekten diismelerdi. Goz cukuru kinklari en yaygin olaniydi ve bunu iist
cene kemik kiriklan izledi. Ciddi UC-Y kirklara siklikla travmatik beyin yaralanmalar eslik ediyordu. Izole UC-Y travmali
hastalarda, coklu travmali hastalara gore (% 16) dliim orani diisiiktii (% 0.4) (p = 0.001). Calismamizda cok degiskenli
gerileme analizi ile travma hastalarinda yiiz AIS (0dds orant: 2.79) ve Glasgow koma skorunun (Odds orant: 0.98) 6liim
oranini 6ngorebildigi gosterilmistir.

Sonug: Bu calisma sonucunda UC-Y bélgesinde sik gériilen travmatik yaralanma ile iliskili degiskenler arasindaki iliskiyi
belirledik. Travmatik UC-Y | kiriklarin tanimlanmasinda ve dngdriilmesinde yas, cinsiyet ve yaralanma mekanizmasi biiyik
klinik dneme sahiptir.

Anahtar Kelimeler: Trafik Kazalari, Ust Cene Yaralanmalan, Yiiz yaralanmalari, X-Ray Bilgisayarli Tomografi, Oliim
Orani
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Maxillofacial Injuries and Fractures

axillofacial traumas have become an important

health problem worldwide with the increase in

traffic accidents. Given that the maxillofacial bo-
nes are anatomically aligned in a certain balance and their
close proximity to the central nervous system, traumatic
injuries are of critical importance. (1). Worldwide, the most
common cause of maxillofacial fractures (MF) is traffic ac-
cidents. MF is seen less frequently due to falls, drowning,
sports injuries, and work accidents (2-4). Previous studies
in the literature have shown that MF is mostly detected
in men and between the ages of 21-30. The male/female
ratio has been reported between 2/1 and 11/1 in the lite-
rature (2,5-7). MF often leads to facial asymmetry, defor-
mity, loss of chewing and visual function, and the need for
long-term treatment in patients.

The most reliable method to determine the presence and
extent of MF in patients with maxillofacial trauma is ma-
xillofacial computed tomography (CT) (3). In patients ad-
mitted to the emergency room with polytrauma, maxillo-
facial CT should be the first choice of imaging modality in
the presence of suspected maxillofacial injury. This study,
it was aimed to determine the frequency and distributi-
on of MF in patients admitted to the emergency depart-
ment with maxillofacial trauma and who had CT scanning
performed.

Material and Method

Study Design

In this study, 239 patients who had MF among 1248 pati-
ents admitted to the emergency department of our hos-
pital with maxillofacial trauma between 01.01.2015 and
31.12.2019 were included. Maxillofacial CT examinations
of the patients were reinterpreted by two radiologists ex-
perienced in head and neck radiology.

The patients included in our study were retrospectively
evaluated in terms of age, gender, Glasgow Coma Score
(GCS) value, face-AlS (Abbreviated Injury Scale), presen-
ce of MF, and fracture location. Clinical evaluations were
obtained from medical records and consultation data
made at the time of initial admission to the emergency
department.

Statistical Analysis

SPSS 24.0 (Statistical Package for Social Sciences version
- SPSS Inc. Chicago, lllinois, USA) package program was
used for statistical analysis. The difference between cate-
gorical variables was evaluated with the chi-square test.
Multivariate regression analysis was used to evaluate the

relationship between variables and mortality in patients
with polytrauma, and the Odds ratio was calculated with
a 95% confidence interval (Cl) for the values. A p-value of
<0.05 was considered significant.

Results

The mean age of the patients included in the study was
32+ 12.9 years and 71.2 % of the patients were male. The
mechanism of maxillofacial trauma was due to traffic acci-
dents in 49% of the patients, falling from a height of 27%,
and other causes in 24%. The demographic data of the pa-
tients are presented in table 1.

Table 1. Demographic data of the patients, gender, cause of

trauma, and deaths due to trauma are observed in the table

Maxillofacial The rate in
fracture percentage
patients (%)

diagnosed
Age 32+129 -
Woman 69 28,8
Gender
Male 170 71,2
Traffic accident 117 49
Reason for | Falling from high 64 27
temper Other causes of 58 24
trauma
Death 17 7.2

The distribution and location of MFs following maxillofa-
cial trauma are summarized in table 2. In polytraumatic
patients, 42 % of MF patients with associated trauma had
skull base fractures, 54 % traumatic brain injury (TBI), 29
% thorax injury, 19 % traumatic injury to the abdomen,
and 52 % long bone fractures. The face-AlS score corres-
ponded to grade Il in 61 % of the patients, grade | in 37 %,
and grade Il in the remaining 2%. The mean GCS value of
the patients at the time of admission to the emergency
department was found to be 11.3 + 2.4. The mortality rate
due to trauma in the emergency service of patients diag-
nosed with MF was 7.2%.

The most common cause of trauma in patients diagnosed
with MF was found to be a traffic accident, with statisti-
cal significance compared to the other groups. (p <0.001).
Young age (<35) and male gender were predominant in
this patient group (p <0.001). Multivariable regression
analysis shows that face-AlS (Odds ratio: 1.35 (95% ClI:
1.120--1.561)) and GCS (Odds ratio: 2.79 (95% Cl: 2.645-
-2.983)) reliably predict mortality in patients diagnosed
with MF.
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Table 2. Distribution and location of Maxillofacial fractures monitored as a result of maxillofacial trauma, Face-AlS score, accompanying

injury in polytrauma are shown in the table.

Patients diagnosed with a | The rate in percentage
maxillofacial fracture (%)
Glasgow coma scale (when entering the emergency room) 11.3+£24 -
|. degree 88 37
Face- AlS score II. degree 146 61
Ill. degree 5 2nd
Skull base fractures one hundred 42
Traumatic brain injury 129 54
Accompanying injury in Rib cage injury 69 29
polytrauma
Abdominal injury 45 19
Long bone fractures 124 52
Orbital fractures - blow out 127 53
Orbital fractures - linear, non-displaced 138 58
Maxilla 114 48
Maxillofacial fracture Mandible 83 35
Nasal bone 92 38
Zygomatic arch 68 28
Ethmoid bone 76 32
Discussion

Traffic accidents cause an average of more than 1.2 mil-
lion deaths and 20-50 million people to be injured or di-
sabled annually worldwide, and it is an important public
health problem in our country as well as all over the world
(8). In the global situation report published by the World
Health Organization in 2015, it was reported that deaths
from traffic accidents occur most commonly among the
15-29 age group. (8). Maxillofacial trauma most frequently
develops due to traffic accidents (2). In our study, 239 pati-
ents with MF among 1248 patients who were admitted to
the emergency department due to maxillofacial trauma
were evaluated retrospectively. In our patient group, the
most common cause of trauma was found to be a traffic
accident (49%). As seen in the literature, the male gender
(71.2%) and the young age group were predominantly af-
fected, and orbital fractures (Fig. 1) (53% and 58%) were
the most common, followed by maxillary fractures (Fig. Figure 1. In a 45-year-old male patient fractures (arrows) in the

1,2) (48%). In accordance with the literature, MF was most maxillary bone, the ethmoid bone, nasal septum and frontal bone in
! ' ! the axial (a, b,c) and coronal (d) sections of unenhanced maxillofacial

often accompanied by traumatic brain injury (54%) and CT performed under emergency conditions following traffic
Iong bone fractures (52%) in our study accident. Significant air was observed under the skin secondary to
’ trauma(arrowheads).
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Figure 3. In a 25-year-old male patient, angulus fracture in the right
mandible due to fall in a 25-year-old male patient in the coronal (a)
and sagittal (b) unenhanced CT images (arrows).

Figure 2.1n a 50-year-old male patient, fractures in the anterior, lateral,
and base of the right maxillary bone (a), pterygoid bones, and the
base of the right maxillary bone in the axial (a, b) and coronal (c)
unenhanced maxillofacial CT scans(arrows).

Similar to our study, 62-79.2% of the affected patients
were male in previous studies evaluating the results from
emergency room admissions and traffic accidents (9.10).
In studies that included patients diagnosed with MF from
those admitted to the emergency department due to
traffic accidents and maxillofacial trauma, similar to our
study, facial bone fractures were most commonly found in
a group of patients aged 21-30 years (1,2). In the literature
on patients diagnosed with MF, mandible fractures were
reported to be most common in some studies (Fig. 3) (2,
11), while in other groups of studies, similar to our study,
zygomatic bone (Fig. 4), frontal and orbital fractures were
most frequently seen. (12,13). MF was most commonly
accompanied by traumatic brain injury in the literature in
parallel with our study. Al- Hassani et al. (14) have found
TBI in 8 % of patients presenting with maxillofacial trauma
and reported as poor prognosis criterion. In our study, the
rate of TBI detection in patients presenting with maxillofa-
cial trauma at 10.3% is consistent with the literature.

Figure 4. A 32-year-old male patient showed multiple maxillofacial
smash-style fractures in axial CT (a) and volume rendering reformat
(b) images after an in-vehicle traffic accident.
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Puskullioglu et al. (15) have reported a GCS value of 14-15
in patients who presented with a traffic accident. Mirzai et
al. (16) have found that the GCS value of 75.1% of patients
with multiple traumas affecting at least one organ system
after a traffic accident was between 14-15. Al-Hassani et al.
(14) found the mean GCS value of patients with maxillofa-
cial trauma to be 11.6, which is very close to our study. In
the same study, face-AlS score distribution was reported
similarly to our study (i.e. grade I: 33%; grade Il: 65.7%; gra-
de lll: 1.3%) (14). Similarly, in this study, the face-AlIS score
and GCS value have been reported as important factors in
predicting mortality in patients with maxillofacial trauma
presenting to the emergency service (14).

Our study has some limitations. Due to the retrospective
nature of our study, it was difficult to access the clinical
data of the patients. Motion artifacts observed during CT
scan in some of the patients with maxillofacial trauma ca-
used difficulties in identifying the location of the fractu-
res. Since our hospital is a tertiary health center, the high
number of patients with polytrauma referred from surro-
unding hospitals has also led to a high frequency of MF
among patients with polytrauma, which may have caused
bias.

Conclusion

In conclusion, maxillofacial trauma is a clinically common
type of trauma that causes moderate to severe injury. The
most common fracture types are blow-out type orbital
fractures, linear nondisplaced orbital floor fractures, and
maxilla fractures. The presence of MF in polytrauma pa-
tients with maxillofacial trauma should be investigated
with maxillofacial CT examination. In this patient group,
face-AlS and on-admission GCS are reliable biomarkers to
predict mortality.
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