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AMAÇ
Maksillofasiyal kırığı bulunan hastalar, bu travmaya eşlik 
eden kafa travması geçirme konusunda yüksek risk altın-
dadırlar. Bu hastalarda kafa travmasının erken anlaşılma-
sı hastanın sağkalımı ve iyileşmesi için kritik öneme sa-
hiptir.

GEREÇ VE YÖNTEM
Ocak 2006 ile Eylül 2009 tarihleri arasında hastanemizin 
acil servisine maksillofasiyal kırık nedeniyle gönderilen 
246 hastanın kayıtları geriye dönük olarak tarandı. Hasta-
ların yaş, cinsiyet, maksillofasiyal travmanın nedeni, tipi, 
yerleşimi ve kafa travması analiz edildi.

BULGULAR
Hastaların yaşlarının ortalaması 23,61±16,75 idi (%83,3 
erkek, %16,7 kadın). Kraniyal yaralanma maksillofasiyal 
travmalı 38 hastada gözlendi. Hastalar arasında tek yüz ke-
miği kırığı bulunanlarda kafa travması riski çoklu kırıklı 
hastalara göre 3,44 kat daha az gözlenirken (p<0,001), yüz 
kemiği çoklu kırılan hastalarda kafa travması geçirme ris-
ki anlamlı derecede artmıştı (p<0,001). İçinde nazal kemik, 
maksiller kemik, mandibular kemik ve frontal bölge kırığı 
bulunan hastalarda kafa travması riski önemli derecede art-
mıştı (p<0,05 her bir grupta).

SONUÇ
Çoklu yüz kemik kırığı bulunan hastalarda klinik bulgula-
rı olmasa dahi kafa travması yönünden araştırılmaları ge-
rekir.
Anahtar Sözcükler: Maksillofasiyal travma; kafa travması; yüz 
kemik kırığı.

BACKGROUND
Patients with maxillofacial fractures are at high risk of ac-
companying traumatic cranial injuries. Prompt determina-
tion of head injury in these patients is crucial for improving 
patient survival and recovery. 

METHODS
The records of 246 patients with maxillofacial fractures 
referred to the emergency department of our hospital be-
tween January 2006 and September 2009 were reviewed 
in this retrospective study. The patients’ age and gender, 
cause, type and location of the maxillofacial fracture, and 
the cranial injuries were analyzed.

RESULTS
The mean age of the patients was 23.61±16.75 years (83.3% 
males and 16.7% females). Cranial injury was observed in 
38 patients with maxillofacial trauma. While the risk of 
head injury was found to be 3.44-fold lower among patients 
with single facial bone fracture (p<0.001), the risk of expe-
riencing head injury significantly increased in patients with 
multiple facial bone fractures (p<0.001). The risk of head 
trauma significantly increased in patients with fractures of 
the nasal bone, maxillary bone, mandibular bone, and with 
frontal region fractures (p<0.05 in each group).

CONCLUSION
The patients with multiple facial bone fractures should be 
investigated with regard to head injury even if they do not 
have clinical findings.
Key Words: Maxillofacial trauma; head injury; facial bone 
fracture.
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Patients with maxillofacial fractures may have 
concomitant intracranial, pulmonary, intraabdominal, 
or extremity injuries.[1-3] A close relationship between 
maxillofacial fracture and intracranial injury has been 
reported in many articles.[3-8] In many countries, cranial 
injury has been found to be the most common accom-
panying organ injury in patients with maxillofacial 
trauma.[2-5] This includes head traumas, intracranial 
hemorrhages, closed head traumas (brain contusion 
or laceration), or skull fracture. Generally, the pres-
ence of emesis, vomiting, loss of consciousness, or a 
low Glasgow Coma Scale (GCS) score are important 
findings for suspicion of a cranial injury. However, in 
patients with maxillofacial trauma, head trauma may 
be seen without observing these findings suggesting 
head trauma.[8] Presence of head trauma in patients 
with maxillofacial trauma is a life-threatening condi-
tion increasing the mortality.[5,7] Prompt detection may 
lead to improved results, as early decompression of an 
intracranial pressure is crucial in improving the out-
come in head injury patients.[9-11] Thus, the healthcare 
provider who initially assesses the patient should ex-
amine the patient in terms of intracranial injury, which 
increases the morbidity and mortality. Although the 
relationship between head trauma and facial fractures 
classified as upper, middle and lower facial fractures 
has been investigated in the literature, the correlations 
between the fracture in each facial bone and cranial 
injury have not been clarified. 

In this study, patients with maxillofacial traumas 
were reviewed retrospectively; those with cranial in-
jury were included in a study group, and those without 
cranial injury were included in a control group. In this 
way, it was attempted to determine which facial frac-
tures increased the risk of head injury. 

MATERIALS AND METHODS
The medical records of the patients with maxillo-

facial fractures seen in the emergency department of 
Yuzuncu Yil University Turkey between January 2006 
and September 2009 were reviewed. Age, sex, the sea-
son in which patients were referred to the hospital, the 
etiology of the trauma, the fractured bone in the face, 
accompanying cranial injury, GCS, and data regarding 
the mortality of the patients were noted. The patients 
were analyzed in four groups as those aged <16 years, 
16-40 years, 41-60 years, and ≥61 years. Maxillofa-
cial trauma in the patients was recorded as soft tissue 
trauma, nasal fracture, maxillary fracture, mandibular 
fracture, frontal bone fracture (anterior wall of the 
frontal sinus and the upper orbital rim), lower orbital 
rim fracture, and zygomatic fracture (Fig. 1), which 
had been diagnosed by clinical and radiological ex-
amination. Facial injuries detected in the patients were 
analyzed in three categories as isolated cases (each fa-
cial bone fracture is isolated), complex cases (other 

facial fractures also accompanying the analyzed bone 
fracture), and the total of both groups. Among these 
patients, those who had been diagnosed radiologically 
with intracranial hemorrhage, cerebral contusion or 
skull fracture were determined. Cases with subarach-
noid hemorrhage, subdural hemorrhage, epidural 
hemorrhage, and intracranial hemorrhage were classi-
fied as the intracranial hemorrhage group. Cases with 
pneumocephalus, non-displaced skull fractures and 
open head trauma were classified as the skull fracture 
group. Cases with cerebral contusion and laceration 
were classified as the cerebral contusion group. After-
wards, patients with maxillofacial trauma experienc-
ing head trauma were taken as the study group, and 
patients with maxillofacial trauma but not suffering 
from head trauma were taken as the control group.

Exclusion from the Study
Patients with large soft tissue trauma were included 

in the soft tissue trauma group. Patients with injuries 
not caused by blunt trauma, but only composed of 
linear skin lacerations and traumas in the form of a 
small edematous area or demarcated hematoma were 
not included in this group. Of the patients with maxil-

Fig. 1. Sites of diagnosed facial fractures in the patients in-
cluded in the study. 1) Frontal region, 2) zygomatic 
region, 3) nasal region, 4) lower orbital rim, 5) maxil-
lary region, and 6) mandibular region.
(Color figures can be viewed in the online issue, 
which is available at www.tjtes.org).
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lofacial fractures, those who only had frontal sinus an-
terior wall fracture and upper orbital rim fracture were 
included in frontal fracture group. Patients with other 
frontal fractures were not included in this group.

Statistical Analysis
Descriptive statistics are presented as numbers and 

percentages. To test for the relationships between the 
study and control groups, the Pearson’s chi-square test 
and the Fisher’s exact test (when the expected counts 
were less than 5) were used for the categorical vari-
ables. p-values <0.05 were considered significant. The 
risks of head injury for different potential predictors 
were calculated by the odds ratios (OR) and 95% con-
fidence intervals (CI). These statistical analyses were 
performed using the Statistical Package for the Social 
Sciences (SPSS) (ver. 13) statistical program. Mul-
tiple correspondence analyses were used for the rela-
tionship between the selected groups by using Minitab 
(ver. 15) statistical program. Data from multiple cor-
respondence analyses were given graphically.

RESULTS
A total of 246 patients were included in the study 

(study group: 38 patients, control group: 208 patients). 
The age and gender of the patients in both groups and 

the etiologies of traumas are summarized in Tables 1 
and 2.

Age, Sex and Season of the Injury
Of the 246 patients included in the study, 83.3% 

(205/246) were males and 16.7% (41/246) were fe-
males. While 81.6% of the patients with head injury 
were males, 18.4% were females. No significant differ-
ence was found between gender and experiencing head 
trauma. The mean age of the patients was 23.61±16.75 
years. Of all the patients, 30.1% were aged <16 years of 
age, 49.2% 16-40 years, 16.2% 41-60 years, and 4.5% 
≥61 years. These rates were 26.3%, 36.8%, 31.6%, and 
5.3%, respectively, in patients with maxillofacial trau-
ma experiencing head trauma (Table 1). A significant 
increase was detected between age and experiencing 
head trauma only in the 41-60 age group (p=0.005). 
While maxillofacial trauma was most commonly seen 
in the summer, no significant difference was found be-
tween seasons and head injury.

Head Injury
Of the patients, 15.4% (38/246) experienced head 

trauma. Of these patients, 15 experienced skull frac-
ture, 14 contusion, and nine intracranial hemorrhage 
(Table 3).

Table 1. Demographic characteristics, cause and mechanism of injury in 246 patients in a univariate analysis

  All patients (%) Study group (%) Control group (%) p OR 95%CI
  (n=246) (n=38) (n=208)  

Sex      
 Male 205 (83.3) 31 (81.6) 174 (83.7) Ns 0.86 0.35-2.12
 Female 41 (16.7) 7 (18.4) 34 (16.3) Ns 1.15 0.47-2.83
Age      
 0-15 74 (30.1) 10 (26.3) 64 (30.8) Ns 0.80 0.36-1.75
 16-40 121 (49.2) 14 (36.8) 107 (51.4) Ns 0.55 0.27-1.12
 41-60 40 (16.2) 12 (31.6) 28 (13.5) 0.005 2.96 1.34-6.54
 ≥61 11 (4.5) 2 ( 5.3) 9 (4.3) Ns 1.22 0.25-5.92
Season of injury      
 Summer 104 (42.3) 15 (39.5) 89 (42.8) Ns 0.87 0.43-1.76
 Autumn 71 (28.9) 13 (34.2) 58 (27.9) Ns 1.34 0.64-2.80
 Winter 31 (12.6) 6 (15.8) 25 (12.0) Ns 1.37 0.52-3.60
 Spring 40 (16.2) 4 (10.5) 36 (17.3) Ns 0.56 0.18-1.68
Etiology of trauma      
 Gunshot 9 (3.7) 1 (2.6) 8 (3.8) Ns 0.67 0.08-5.56
 Assault 54 (22.0) 6 (15.9) 48 (23.1) Ns 0.62 0.24-1.58
 Traffic accident 72 (29.3) 15 (39.5) 57 (27.4) Ns 1.72 0.84-3.54
    In-vehicle traffic accident 49 (19.9) 10 (26.3) 39 (18.7) Ns 1.54 0.69-3.45
    Out-of-vehicle traffic accident 23 (9.4) 5 (13.2) 18 (8.7) Ns 1.59 0.55-4.60
 Accidental falls 69 (28.0) 11 (28.9) 58 (27.9) Ns 1.05 0.49-2.26
 Animal trauma 18 (7.3) 1 (2.6) 17 (8.2) Ns 0.30 0.03-2.35
 Others 24 (9.7) 4 (10.5) 20 (9.6) Ns 1.13 0.30-4.01
Glasgow coma scale      
 3-8 7 (2.8) 7 (18.4) 0 (0) <0.001 0.13 0.09-0.18
 9-12 19 (7.7) 17 (44.8) 2 (0.1) <0.001 83.3 18.0-385.9
 13-15 220 (89.4) 14 (36.8) 206 (99.9) <0.001 0.006 0.001-0.02
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Mechanism of Injury
Patients experienced maxillofacial trauma most 

frequently due to traffic accidents (20.3%), followed 
by falls (28.0%), and strikes (22.0%). However, when 
the patients were analyzed in terms of trauma etiol-
ogy and risk of head trauma, no causes significantly 
increasing the risk of head trauma were found.

Injury Profile
While the risk of head trauma decreased 3.4-fold in 

cases with only one facial bone fracture compared to 
those with multiple facial fractures (p=0.002), the risk 
of head trauma significantly increased in multiple (2 
or more) facial bone fractures (p<0.001). When each 
facial bone was evaluated individually, no significant 
relationship was found between isolated fracture of 
the facial bones and risk of head trauma. Nevertheless, 
the risk of head trauma was found to increase in the 
presence of an accompanying facial bone fracture for 
each of the nasal bone, maxilla, mandible, and frontal 

sinus fractures (p=0.004, p=0.022, p<0.001, p<0.001, 
respectively). When we evaluated all (isolated and 
complex fractures) of the patients with frontal sinus 
fracture, the risk of head injury was found to increase 
significantly (p<0.001). In the multiple correspon-

Table 2. Profile of facial fractures and relationship with head injury

  All patients (%) Study group (%) Control group (%) p OR 95%CI
  (n=246) (n=38) (n=208)

Type of MFT
STT
 Isolated 18 (7.3) 1 (2.6) 17 (8.1) Ns 0.30 0.03-2.35
 Total 169 (68.7) 29 (76.3) 140 (67.3) Ns 1.56 0.70-3.49
Nasal fr.      
 Isolated  24 (9.7) 1 (2.6) 23 (11.1) Ns 0.21 0.02-1.66
 Complex with nasal fr.  74 (30.1) 19 (50.0) 55 (26.4) 0.004 2.78 1.37-5.63
 Total  98 (39.8) 20 (52.6) 78 (37.5) Ns 1.85 0.92-3.71
Maxillary fr.      
 Isolated  33 (13.4) 3 (7.9) 30 (14.4) Ns 0.50 0.14-1.75
 Complex with  maxillary fr.  89 (36.2) 20 (52.6) 69 (33.1) 0.022 2.23 1.11-4.50
 Total  122 (49.6) 23 (60.5) 99 (47.5) Ns 1.6 0.83-3.41
Mandibular fr.      
 Isolated 27 (11.0) 1 (2.6) 26 (12.5) Ns 0.18 0.02-1.43
 Complex with mandibular fr.  34 (13.8) 13 (34.2) 21 (10.1) <0.001 4.63 2.06-10.38
 Total 61 (24.8) 14 (36.8) 47 (22.6) Ns 1.99 0.95-4.16
Zygomatic fr.      
 Isolated 11 (4.5) 0 (0) 11 (5.3) Ns 0.83 0.79-0.88
 Complex with zygomatic fr.  58 (23.5) 13 (34.2) 45 (21.6) Ns 1.88 0.89-3.97
 Total 69 (28.0) 13 (34.2) 56 (26.9) Ns 1.41 0.67-2.94
Frontal bone fr.      
 Isolated 10 (4.1) 2 (5.2) 8 (3.8) Ns 1.38 0.28-6.80
 Complex with frontal bone fr.  21 (8.5) 11 (29.0) 10 (4.8) <0.001 8.06 3.13-20.77
 Total 31 (12.6) 13 (34.2) 18 (8.6) <0.001 5.48 2-40-12.51
Lower orbital rim fr.      
 Isolated 2 (0.8) 1 (2.6) 1 (0.5) Ns 5.59 0.34-91.43
 Complex with orbital lower rim fr.  59 (23.9) 8 (21.0) 51 (24.5) Ns 0.82 0.35-1.90
 Total 61 (24.7) 9 (23.6) 52 (25.0) Ns 0.93 0.41-2.09
Isolated facial bone fr. 107 (43.5) 8 (21.0) 99 (47.6) 0.002 0.29 0.12-0.67
Multiple facial bone fr. 121 (49.1) 29 (76.3) 92 (44.2) <0.001 4.06 1.83-9.00
Exitus 5 (2.03) 5 (17.8) 0 (0) <0.001 0.13 0.10-0.18
fr.: Fracture; MFT: Maxillofacial trauma; STT: Soft tissue trauma.

Table 3. Description and type of head injury in 38 pa-
tients 

Head injury n %

Skull fracture 15 6.09
 Pneumocephalus 7 2.84
 Cranial fracture  7 2.84
 Open head trauma 1 0.40
Contusion 14 5.69
Intracerebral hemorrhage 9 3.65
 Epidural  hemorrhage 5 2.03
 Subarachnoid  hemorrhage 2 0.81
 Subdural hemorrhage 1 0.40
 Intracranial hemorrhage 1 0.40
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dence analysis, while a very close relationship was 
found between mandible fracture, frontal sinus frac-
ture and head trauma, these categories were in close 
association with nasal fracture, maxillary fracture and 
multiple facial bone fracture by taking part in the same 
component (Fig. 2).

Glasgow Coma Scale
Head injury was detected in all of the seven pa-

tients with GCS score of 3-8. Head injury was ob-
served in 17 of 19 (89.5%) patients with GCS score of 
9-12. The risk of head injury increased significantly in 
both groups (p<0.001 for both). Head injury could not 
be detected in 93.6% of the patients with GCS score 
of 13-15 (p<0.001).

Mortality Rate
Only five (2.03%) of the 246 patients included in 

the study died. While all of the patients who died had 
head injury, the GCS scores of all were 3-8. All of the 
patients who died also had multiple facial fractures. 
Thoracic injury accompanying maxillofacial trauma 
was present in two of the five patients.

DISCUSSION
Maxillofacial traumas are common traumas en-

countered in the emergency rooms, and a male pre-
dominance is usually seen. The male/female ratio is 
around 3/1 in the literature.[12-17] Nevertheless, the mean 
age of the patients exposed to maxillofacial trauma is 
above 30 years.[3,8,14-19] There is a close relationship be-
tween the presence of accompanying head injury in 
patients with maxillofacial fractures.[2-7] The risk of 
experiencing head trauma varies between 2.04% and 
14%.[2,4-7] Patients with head trauma may be divided 
into those with intracranial hemorrhage, brain contu-
sion and skull fracture. Hohlrieder et al.[15] and Kanno 
et al.[18] evaluated only the patients with intracranial 
hemorrhage among those with maxillofacial trauma, 

and found the rates of intracranial hemorrhage as 9.7% 
and 9.0%, respectively. This rate is 3.65% (9/246) in 
the current study. However, skull fractures and contu-
sions can be as life-threatening as intracranial hemor-
rhage. Therefore, the assessment of all head traumas 
accompanying maxillofacial trauma is crucial in terms 
of understanding the injury that external powers could 
create in the face along with facial fracture. Hence, all 
patients with head injury accompanying maxillofacial 
trauma were evaluated, and the risk of experiencing 
head injury was found as 15.44% (38/246) among pa-
tients included in the study. This rate is slightly higher 
than that of similar studies in the literature. The reason 
for this may be the fact that 61% of the cases were 
exposed to high-energy traumas like traffic accident, 
falls or gunshot injury.

The etiology of maxillofacial trauma may vary 
between countries. While motor vehicle accident is 
the leading etiology in most of the studies in the lit-
erature,[1,6,13,14,16,18-21] there are also studies available 
reporting that sports injuries[8,15] or assaults[2,3] are the 
most common etiologies in maxillofacial trauma. In 
many studies, while the risk of head trauma accom-
panying facial fractures has been reported to increase 
significantly,[8,16,18,22] 

Hohlrieder et al.[17] reported that traffic accidents 
did not increase the risk of intracranial hemorrhage in 
2195 patients with facial fractures. Kloss et al.[8] found 
that assaults also increased the risk of intracranial 
hemorrhages accompanying maxillofacial trauma as 
well as traffic accidents. Nevertheless, there were no 
findings about trauma etiologies that significantly in-
creased the risk of head traumas accompanying maxil-
lofacial fracture. The summer season is risky in terms 
of maxillofacial trauma frequency.[13,16] In this study, 
patients with maxillofacial traumas were found to 
present to the emergency room most frequently in the 

  Category no

Nasal fracture No 1
 Yes 2
Maxilla fracture No 3
 Yes 4
Mandibular fracture No 5
 Yes 6
Frontal fracture No 7
 Yes 8
Multiple fracture No 9
 Yes 10
Head injury No 11
 Yes 12

Fig. 2. Interrelation of cat-
egories in multiple cor-
respondence analysis 
graph. While a close rela-
tionship was determined 
between categories 2, 4 
and 10 and categories 6, 
8 and 12, the categories 
2, 4, 6, 8, 10, and 12 are 
interrelated because of 
their location in the same 
area according to the first 
component (Names of 
the categories are given 
in the table next to the 
graph).
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summer. However, there is no significant relationship 
between the seasons and experiencing head trauma.

Facial injury should always be of clinical concern 
with associated brain damage, because it can be a 
marker for substantial transfer of energy to the brain.[15] 
GCS is a good marker for determining potential brain 
injury, clinical conditions and prognosis of the patients 
following trauma.[10,22] In the current study, the risk of 
head trauma and mortality rate increased as the GCS 
decreased. However, this does not mean that there is 
no risk of head trauma in patients with maxillofacial 
trauma and high GCS scores. Borzcuk et al.[23]  detect-
ed abnormal computed tomography (CT) findings in 
119 out of 1448 patients who had mild head injury and 
GCS scores of 13-15, and intracranial hemorrhage re-
quired neurosurgical intervention in 11 patients. Kloos 
et al.[8] reported that intracranial hemorrhage had been 
detected in 54 (2.8%) out of 1959 patients with maxil-
lofacial fractures and GCS score of 15. In the current 
study, head injury was detected in 14 (6.36%) out of 
220 patients with GCS scores of 13-15. This leads to 
the question of the exact relationship between the risk 
of head injury and location of facial bone fractures 
independent of GCS and the other clinical findings 
suggesting head injury. While Kanno et al.[18] did not 
detect an increase in the risk of intracranial hemor-
rhage in isolated and simple zygomatic, maxillary and 
mandibular fractures, they found a significant increase 
in the intracranial hemorrhage risk in isolated maxil-
lary alveolar fractures and panfacial fractures. On the 
other hand, Hohlrieser et al.[17] detected that the risk of 
head injury increased with maxillary fractures. On the 
contrary, Kloss et al.[8] reported that the risk of head 
injury significantly increased in all facial fractures ex-
cept maxillary fractures in their study carried out in 
patients with GCS score of 15. However, they did not 
classify these fractures as isolated or complex. As a 
result of analysis of 4786 patients with craniomaxil-
lofacial fractures, Mithani et al.[14] found an increase 
in the risk of head injury in fractures of the upper third 
of the face and bilateral mandibular fractures. In our 
study, while the risk of head injury did not increase 
in isolated single site fractures, the risk of head injury 
was found to increase in cases with two or more frac-
tures, multiple facial fractures including nasal, maxil-
lary, frontal sinus, and mandibular bone, and in all fa-
cial fractures involving the frontal sinus (isolated and 
complex frontal sinus fractures).

In conclusion, maxillofacial fractures are usually 
repaired easily by a maxillofacial surgeon, and a life-
threatening risk due to facial fracture alone is usually 
not present. However, there is a life-threatening con-
dition in cases with head injury accompanying max-
illofacial fracture, and making an accurate diagnosis 
with proper consultations may be life-saving. Among 

these patients, while the risk of head injury increases 
in those with multiple facial fractures, this risk does 
not increase in facial fractures isolated to a single re-
gion. Furthermore, even with a GCS of 15 and no clin-
ical findings indicating head injury, head injury may 
be suspected in patients with multiple facial fractures.
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