
Surgical Modalities in Maxillo-Facial Fractures: 
Retrospective Analysis of 110 Patients 

ABSTRACT

The objective of this study is to carry out a retrospective analysis of patients in our clinic who underwent surgery for maxillofa-
cial trauma. The retrospective analysis was carried out on data of 110 inpatients with maxillofacial trauma that were treated. 
The distribution of maxillofacial traumas according to facial bones (maxilla, zygoma, orbita, mandibular, and nasal) was exam-
ined. Multi-fragmented fractures of the maxilla anterior wall, orbital base fractures and isolated zygomatic arch fractures were 
treated with a balloon treatment method by Foley catheter. A total of 161 fracture were treated that 82 (74.54 %) were male 
and 28 (25.45 %) were female. Of these patients, 11 (10%) were in the pediatric age group (0–16). The etiology of maxillofacial 
traumas was examined, as 45 cases were traffic accidents, 32 cases were blows, 30 cases were falling, and 3 were firearm injuries 
respectively. The anatomic localizations of the maxillofacial fracture were 68 (42.23%) mandibula, 36 (22.36%) maxilla fractures, 
21 (13.04%) zygoma fractures, and 26 (16.14%) orbita fractures (naso-orbital or naso-orbito-etmoidal fractures were included). 
Maxilla fractures were most frequently observed with other facial fractures. Zygoma fractures were also generally observed 
together with multi-fragmented fractures. The balloon treatment was found very effective to stabilize of multi-fragmented frac-
tures of the maxilla anterior wall, orbita base fractures and zygomatic arch fractures. Since maxillofacial fractures may be seen in 
many patients who apply to hospitals due to traumas, sufficient experience of doctors working in this field is an important factor 
in decreasing mortality and morbidity. The most frequent patients are males aged 30 to 40 with maxillofacial trauma caused by a 
traffic accident, a sports accident, or a blow. Retrospective or epidemiological studies similar to our study are very beneficial for 
the determination of risk groups, specific precautions, and practical and effective treatment methods. 
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Maksillo-Fasiyal Kırıklarda Cerrahi Yaklaşımlarımız: 110 Hastanın Geriye Dönük Değerlendirilmesi

ÖZET

Bu çalışmada amacımız kliniğimizde maksillo-fasiyal travma nedeniyle opere edilen hastaların geriye dönük olarak 
değerlendirilmesidir. Maksillo-fasiyal travmaların yüz kemiklerine (maksilla, zigoma, orbita, mandibula, nazal) göre dağılımı in-
celendi. Maksilla ön duvarındaki çok parçalı kırıklarda, orbita taban kırıklarında ve zigomatik ark kırıklarında foley sonda ile balon 
tedavisi uygulandı. 110 maksillo-fasiyal travmalı hastada toplam 161 kırık onarımı yapılan hastalardan 82’si (%74.54) erkek, 28’u 
(% 25.45) kadın idi. Bu hastalardan 11’i (%10) pediatrik yaş (0-16) grubundaydı. Maksillo-fasiyal travmalı 45 hastanın trafik kazası, 
32 hastanın darp, 30 hastanın düşme, 3 hastanın da ateşli silah yaralanması olduğu saptandı. 161 maksillo-fasiyal kırık arasında en 
sık görülen anatomik lokalizasyonlar, mandibula 68 (%42,23), maksilla kırıkları 36 (%22.36), zigoma kırıkları 21 (%13.04 ), orbita 
kırıkları (nazo-orbital veya nazo-orbito-etmoidal kırıklar dahil) 26 (%16.14) idi. Maksilla kırıkları çoğunlukla diğer yüz kırıkları ile 
birliktelik göstermekteydi. Zigoma kırıkları da genellikle çoklu kırıklarla birlikteydi. Balon tedavisi çok parçalı maksilla ön duvar 
kırıklarında, orbita taban kırıklarında ve zigomatik ark kırıklarında oldukça etkili bir stabilizasyon sağladığı görüldü. Travma 
nedeniyle başvuran hastaların büyük çoğunluğunda maksillo-fasiyal travmalar da eşlik edebildiğinden bu alanda uğraşan hek-
imlerin yeterli donanıma ve tecrübeye sahip olmaları mortalite ve morbiditeyi azaltan en önemli unsurdur. En sık karşılaşılacak 
hasta profili ise 30-40 yaşlarında ya trafik kazası ya da spor veya darp nedeniyle maksillo-fasiyal travmaya uğramış bir erkek hasta 
olacaktır. Yaptığımız bu çalışmaya benzeyen retrospektif veya epidemiyolojik çalışmalar risk gruplarının belirlenmesi, spesifik 
önlemlerin alınması, tedavide pratik ve etkin metotlarının belirlenmesi amacıyla oldukça faydalıdır.

Anahtar kelimeler: Maksillo-fasiyal kırıklar, travma, cerrahi, balon tedavisi
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nation of etiological causes, and a distribution of traf-
fic accidents, blows, falling, and other etiology (e.g., 
sports, occupational injuries, firearm injuries, etc.) was 
made. The distribution of maxillofacial traumas accord-
ing to facial bones (maxilla, zygoma, orbita, mandibu-
lar, and nasal) was examined. When the number and 
type of bone fractures were evaluated, each affected 
bone in patients with fractures in more than one facial 
bone was evaluated as separate cases. Thus, a detailed 
distribution of bones affected by traumas was compiled 
(Table 1). Since the treatment of isolated soft tissue 
lacerations and isolated nasal fractures was carried out 
under local anaesthesia in emergency conditions, they 
were not included in the study. First, physical inspec-

INTRODUCTION

Maxillofacial traumas are an important field of study 
in plastic and reconstructive surgery, which comprises 
a large portion of general body traumas. Maxillofacial 
traumas are complex injuries involving facial bone inju-
ries, soft tissue injuries, and dento-alveoler injuries (1). 
Etiological factors are frequently traffic accidents, fall-
ing from heights, blows, occupational and sports injuries, 
which vary according to gender, regional, and cultural dif-
ferences. The treatment of maxillofacial traumas contin-
ues to evolve because of developments in imaging meth-
ods, bone fixation technology, microsurgery, reconstruc-
tion methods, and distraction osteogenesis. Although the 
basic principles of surgical treatment for maxillofacial 
fractures and fixation have changed only slightly, the ap-
plication of these principles has become easier because 
of developments in surgical tools and osteosynthesis 
technology. Studies have shown that edema, ecchymo-
sis, haemorrhage, pain or loss of sense in patients due to 
maxillofacial traumas and visual impairment may arise in 
traumas that include orbita (1-5). Maxillofacial traumas 
can cause soft tissue lacerations, nerve damage, vascu-
lar lacerations as well as damage to the lachrymal duct, 
salivary gland, or salivary gland ducts. These traumas can 
cause other serious problems, such as airway obstruc-
tion or massive bleeding, which can result in death (2,3). 
Thus, surgical expertise is required to treat complicated 
cases of maxillofacial traumas. Currently, facial trauma 
is still treated by various specialists, such as plastic sur-
geons, otolaryngologists, and maxillofacial surgeons. An 
archive of long-term follow-ups of patients with maxillo-
facial trauma is important for the development of treat-
ment methods and preventive measures (3-5). The objec-
tive of this study is to carry out a retrospective analysis 
of patients in our clinic who underwent surgery for max-
illofacial trauma from January 2009 to December 2012. 

MATERIAL AND METHODS

The retrospective analysis was carried out on data of 
110 inpatients with maxillofacial trauma that were 
treated at the Inonu University Turgut Özal Medical 
Center Plastic Reconstructive and Aesthetic Surgery 
Clinic from 2009 to 2012. The patients were evaluated 
in terms of distribution and applied treatment methods 
according to age, gender, etiology, and the structures 
affected by the trauma. The most frequent reasons for 
maxillofacial trauma were considered during the exami-

Figure 1. (a): Postoperative plain graph of tripod frac-
ture of zigoma, (b): View of naso-orbito-maxiller frac-
ture in 3-D computerized tomography 

Figure 2. (a): Nazo-orbito-etmoidal fracture + maxillo-
zigomatic fracture with deep crush lacerations after 
a traffic accident, (b): postoperative view the patient 
whose fractures were repaired with balloon treatment.
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tion was carried out for the diagnosis of maxillofacial 
trauma. Crepitation, sensitivity, and occlusion disorders 
were carefully evaluated during the physical inspec-
tion. Following the physical inspection, direct graphs 
and computerized tomography (CT) were taken where 
required (Figure 1a, 1b). If the general condition of 
the patient was suitable, bone reduction and fixation 
with plates (open reduction internal fixation) was car-
ried out as soon as possible (Figure 2a, 2b). In addition, 
mandibular fractures were evaluated according to the 
localization of the fracture line (Table 2). If the gen-
eral condition of the patient was not suitable, and if 
there was severe edema on the patient’s face, surgery 

was postponed until the edema passed.  Osteosynthesis 
with internal fixation via a titanium mini-plate system 
under general anaesthesia was provided in suitable 
general conditions to patients who had upper or lower 
mandibular fractures. Maxilla-mandibular fixation was 
applied with an arch bar if the patient had a proper 
dental structure. All patients were given povidon iodine 
mouthwash, antibiotics, and analgesic. For patients on 
whom maxilla-mandibular fixation with an arch bar was 
applied, the arch bar was kept in place from two to six 
weeks according to the status and localization of the 
fracture. Mouth exercises were started at the end of 
the treatment. A Foley catheter was placed inside the 
maxillar sinus for multi-fragmented fractures of the 
maxilla anterior wall and orbita base fractures (Figure 
3a). In zygomatic arch fractures, it was placed under 

Figure 3. a: Correction of complex maxillo-zigomatic 
fracture balloon technique, schematically. b: Treat-
ment of zigomatic arch fracture with balloon tech-
nique, schematically.

Figure 4. (a): Panfacial fracture after gun-shot injury, 
(b): Balloon treatment after panfacial fracture be-
cause of gun-shot injury.

Figure 6. Insufficient correction of zygomatic displace-
ment causes enophtalmus.

Figure 5. Correction of zygomatic body displacement 
with balloon technique, schematically.

a b
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the arch following reduction, after which it was blown 
up with normal saline and kept in place for an aver-
age of 9 days (Figure 3b). This support method was also 
applied routinely on this group of patients. Infraorbital 
rim and naso-orbital region fractures were evaluated as 
orbital region fractures. Subciliary incision was used for 
orbital rim fractures. Autologous cartilage graft was ap-
plied to 3 of 6 patients with defects on the orbita base. 
Titanium mesh was applied to two of these patients, 
and reconstruction with Medpor® was done in a third 
patient. By entering from the maxillar sinus ostium or 
from the labium superior vestibulum using the Caldwell-
Luc method, a Foley catheter was placed inside the 
maxillar sinus in 6 patients with orbita base fracture 
and in 5 patients with multi-fragmented fractures of the 
maxilla anterior wall (Figure 4a,b). Support with a Foley 

catheter was provided to 4 patients with zygomatic arch 
fracture using the Gilles method after closed reduction 
was provided. The average follow-up period of the pa-
tients was 3 months (from 2 to 11 months). 

 

RESULTS

A total of 161 fracture treatments were carried out from 
January 2009 to December 2012 in 110 patients with 
maxillofacial trauma. Of these patients, 82 (74.54%) 
were male and 28 (25.45 %) were female (Table 3). The 
ratio of female/male was determined to be about 1/3. 
Of these patients, 11 (10%) were in the paediatric age 
group (0–16). Maxillofacial traumas were observed most 
frequently in the third decade for both genders. When 
the etiology of maxillofacial traumas was examined, it 
was determined that 45 cases were traffic accidents, 
32 cases were blows, 30 cases were falling, and 3 were 
firearm injuries. All etiological factors were more fre-
quent in males than in females. Only 1 female patient 
had fractures due to firearm injuries. 

The anatomic localizations that were most frequently 
observed in the 161 maxillofacial fracture cases in our 
study were 68 (42.23%) mandibula, 36 (22.36%) max-
illa fractures, 21 (13.04%) zygoma fractures, and 26 
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Figure 7. Distrubition of maxillo-facial fractures

Figure 8. Distribution of fracture localization of 
mandible.

Fracture region  n  %
Maxilla   36  22.36
Mandible   68  42.23
Orbita   26  16.14
Zygoma   21  13.04
Alveol   10  6.23
Total    161  100

Table 1. Distrubition of maxillo-facial fractures

Fracture localization  n %
Corpus    12 17.64
Angle    11 16.17
Symphysis   9 13.23
Parasymphysis   17 25.0
Ramus     5 7.38
Condyl    14 20.58
Total    68 100

Table 2. Localization of mandibular fractures
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(16.14%) orbita fractures (naso-orbital or naso-orbito-
etmoidal fractures were included) (Figure 7). Whereas 
parasymphisis fractures were most frequently observed 
in 17 (25%) of the 68 mandibular fractures, it was deter-
mined that at 5 (7.38%), ramus fractures had the lowest 
encounter ratio (Table 2). Maxilla fractures were most 
frequently observed with other facial fractures. Of the 
maxilla fractures, 21 had maxilla anterior wall fracture, 
6 had Le Forte 1, 5 had partial or unilateral Le Forte 1, 
2 had Le Forte 2 and 2 had multi-fragmented fractures.

Zygoma fractures were also generally observed togeth-
er with multi-fragmented fractures. Of the 33 zygoma 
fractures, 14 were zygoma tripod, 17 were arch, and 
2 were fragmented zygoma fractures. Zygomatic body 
displacement can also be supported by balloon treat-
ment technique (Figure 5). Of the 15 fractures for which 
support with a Foley catheter was applied, 9 had quite 
successful results. Good stabilization was obtained with 
the Foley catheter, particularly for orbita base frac-
tures and multifragmented maxilla anterior wall. In 6 
cases, the catheter balloon blew up within the first 3 
days. These cases were 3 maxilla anterior wall fracture, 
2 orbita base fracture, and 1 zygomatic arch fracture. 
However, no serious problems were observed except in 2 
hasta patients. In one patient with orbita fracture, light 
enophtalmus was observed after the operation, whereas 
the other patient, with multi-fragmented fractures on 
the maxilla anterior wall, developed asymmetry due to 
zygomatic displacement (Figure 6).

DISCUSSION

The incidence of maxilla-facial fractures differs due 
to socioeconomical status and cultural structures. 
Moreover, these fractures are seen more frequently in 

males than in females (4-7). Similarly, in our cases the 
ratio of male/female was about 3/1, which result is in 
accordance with other relevant studies. Previous stud-
ies have reported that 12–25% of patients with maxilla-
facial fractures were in the pediatric age group (4,8). In 
our study, this ratio was 7.77%.

Traffic accidents are ranked first in the etiology of max-
illa-facial traumas and blows are second (7,8). In our 
study, traffic accidents were ranked first, whereas fall-
ing and sports accidents were ranked second, and frac-
tures due to blows were ranked third. When nasal frac-
tures were excluded from the fractures in our study due 
to maxilla-facial traumas, it was observed that mandib-
ular fractures ranked first at 42.23%, whereas maxilla 
fractures ranked second at 22.36%. Many studies have 
reported that mandibular fracture is the most frequent 
facial fracture (4,8-11). However, in our study, the most 
frequent localization of mandibular fractures was in the 
parasymphisis region, the second most frequent was in 
the condyl region, and the third most frequent was in 
the angulus and corpus regions (Figure 8). Although the 
literature reports that the most frequently fractured 
region is the subcondylar region, some studies have 
found that the most frequently fractured region is cor-
pus followed by the angulus region (4,12). Mandibular 
fractures generally do not require an emergency surgi-
cal intervention following the first physical examination 
with airway, respiratory, and circulatory stabilization. 
First, the dental and occlusion status of the patient 
should be carefully evaluated, and the diagnosis and 
treatment should be planned accordingly. The selection 
of the surgical treatment depends on the location of 
the fracture, the age of the patient, the general condi-
tion, and adaptation. We routinely give antibiotics, an-
algesic, and mouthwash with povidon iodine to patients. 
Some studies have reported that the delay of surgery 
does not increase the risk of infection (12-16). However, 
surgical intervention should be carried out as soon as 
possible for patients with severe injuries. In this study, 
stabilization was maintained with a Barton bandage for 
patients with mandibular fractures during the waiting 
period. The Barton bandage was applied on child, elder-
ly, and edentulous patients for a period of 4 to 6 weeks 
and a soft liquid diet was recommended, which was very 
effective in decreasing the occlusal load (17). Maxilla-
mandibular fixation was provided using an arch bar for 
fractures that had no displacement on the fracture line 
or that contained the alveoler region (18,19). Maxilla-

Age   Male  Female  Total (M/F)
0-10  4 2 6 (2)
11-20  5 2 7 (2.5)
21-30  27 6 33 (4.16)
31-40  15 5 20 (3)
41-50  9 6 15 (1.4)
51-60  8 2 10 (4)
60 and upper 14 5 19 (2.9)
Total  82 28 110 (2.92)

Table 3. Age and gender distribution of maxilla-facial 
fractures
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mandibular fixation with arch bar is a practical and ef-
fective method. However, it has several disadvantages 
since it cannot be applied on patients with oral hygiene 
disorder, temporomandibuler joint problems, or eden-
tulous patients. However, the arch bar was used in com-
bination with rigid fixation by mini plates for fractures 
with displacement. Open reduction and internal rigid 
fixation with mini plates were used in the surgery of all 
maxilla-facial fractures if there was a displacement in 
the fracture line. If no laceration occurred during the 
trauma, classical intraoral, subciliary, lateral eyebrow 
(Dingman), and temporal (Gilles) incisions were pre-
pared for the surgery of all maxillofacial fractures. An 
extraoral approach was not used, and fixation did not 
include Risdon incision on our patients. A Foley cath-
eter was placed inside the fractured side maxillary sinus 
for maxilla anterior wall multifragmented fractures and 
orbita base fractures in order to provide fracture reduc-
tion and to ensure balloon treatment during stabiliza-
tion following reduction. The catheter can be placed 
via the Caldwell-Luc method through the incision on the 
intraoral upper lip vestibulum or through the maxillar 
sinus ostium inside the nose. This method is quite effec-
tive for multi-fragmented maxilla fractures and orbita 
base fractures. In addition, this method is also effective 
in providing stabilization of the fracture line following 
reduction in arch fractures. This treatment method is 
a closed and practical process that has disadvantages, 
such as insufficient resistance of the balloon side and 
difficulty in accessing localizations, e.g., frontal sinus 
fracture. The real surgical indications during the treat-
ment of orbita fractures are the contraction of muscles 
and the increase in orbital volume (19,20). Muscle con-
traction determined using the forced duction test and 
soft tissue contraction displayed via BT requires early 
exploration. We used subciliary incision on all our pa-
tients if there was no trauma-based laceration. In the 
literature, ectropion ratios following subciliary incision 
are stated at 10% (20). Ectropion developed in one of 
our patients, and the patient was reoperated. 

The most frequently observed maxillo-facial fracture is 
the fracture of nasal bones. Nasal fractures should ide-
ally be reduced during the first 3 hours following trauma 
or during the first 7 days following the healing of the 
edema (8,11,19). Nasal fractures were excluded from 
our study since reduction is made for most of these in 
the emergency ward. 

In conclusion, since maxillofacial fractures may be seen 
in many patients who apply to hospitals due to traumas, 
sufficient experience of doctors working in this field is 
an important factor in decreasing mortality and morbid-
ity. The most frequent patients are males aged 30 to 40 
with maxillofacial trauma caused by a traffic accident, 
a sports accident, or a blow. Determination of the lo-
calization and type of the fracture in addition to the 
fixation of the other structures affected by the fracture 
are very important in the determination of the surgi-
cal approach and the treatment method. Retrospective 
or epidemiological studies similar to our study are very 
beneficial for the determination of risk groups, specif-
ic precautions, and practical and effective treatment 
methods. 
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