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Retrospective Analysis of Surgically Managed Maxillofacial
Fractures in Kayseri Training and Research Hospital

Kayseri Egitim ve Arastirma Hastanesi nde Cerrahi Olarak
Tedavi Edilen Maksillofasiyal Fraktirlerin Geriye Doniik Analizi

Mehmet Yagar, Ali Bayram, Murat Dogan, Mustafa Sagit, Altan Kaya, Ibrahim Ozcan, Cemil Mutlu
Department of Otorhinolaryngology, Kayseri Training and Research Hospital, Kayseri, Turkey

Objective: To retrospectively evaluate the clinical and
surgical data of patients with maxillofacial fracture
(MFF) who were surgically treated at the Department
of ENT and Head Neck Surgery in the Kayseri Train-
ing and Research Hospital and to compare and discuss
the results with relevant literature, including that from
Turkey.

Methods: Data concerning the age, gender, etiology,
type and site of injury, treatment modality, and postop-
erative complications were collected and analyzed from
medical records of patients who underwent maxillofacial
surgery for MFF at the Department of ENT and Head
Neck Surgery in the Kayseri Training and Research
Hospital between January 2013 and March 2015.

Results: A total of 35 patients were surgically treat-
ed because of MFF between January 2013 and March

Amag: Kayseri Egitim ve Aragtirma Hastanesi, KBB
ve Bag Boyun Cerrahisi Bélumi'nde maksillofasiyal
fraktiir (MFF) nedeniyle cerrahi olarak tedavi edilen
hastalarin klinik ve cerrahi bilgilerinin degerlendiril-
mesi ve ayn1 zamanda elde edilen sonuglarin Tiirkiye
de dahil olmak tzere ilgili literatiir ile karsilagtirilmas:
ve yorumlanmast.

Yontemler: Ocak 2013 ile Mart 2015 tarihleri ara-
sinda, MFF nedeniyle Kayseri Egitim ve Aragtirma
Hastanesi, KBB ve Bas Boyun Cerrahisi Bélimi'nde
maksillofasiyal cerrahi gegiren hastalarin yas, cinsiyet,
kirik tipi ve yerlesimi, tedavi yaklagimi ve ameliyat
sonrast komplikasyonlar: ile ilgili bilgileri medikal ka-
yitlardan toplanarak incelendi.

Bulgular: Ocak 2013 ve Mart 2015 arasinda toplam
35 hasta MFF nedeniyle cerrahi olarak tedavi edildi.

Introduction

Maxillofacial fracture (IMFF) is a serious condition
that may impede the functions of several struc-
tures, including the patient’s airway, masticatory
system, olfactory and ocular function, as well as

2015. Of the 35 patients, 28 (80%) were male, whereas
seven (20%) were female. Traffic accidents (40%) were
the most frequent cause of MFFs. Mandibular fractures
(49.1%) were the most common fractures, followed by
zygomatic fractures (31.6%). Surgical management of
MEFFs was performed via closed reduction (17.5%) and/
or open reduction with internal fixation by miniplates
(82.5%). A total of five complications were observed in
the present study: malunion (n=2), removal of fixation
plate because of infection (n=2), and permanent infraor-
bital nerve injury (n=1).

Conclusion: Based on the experience from the close
proximity of the area, we think that surgeries for MFFs
should be in the surgical repertoire of ENT surgeons.

Keywords: Maxillofacial injuries, etiology, maxillofacial
surgery

Bu 35 hastanin 281 (%80) erkek, yedisi (%20) bayan
idi. Trafik kazalari (%40), MEFF’lerin en sik nedeni
idi. Mandibula (%49.1) en sik gortilen fraktir bolge-
si idi, zigomatik kiriklar (%31.6) mandibulay: takip
ediyordu. Cerrahi tedavi kapali rediiksiyon (%17.5) ya
da agik rediiksiyon ve miniplak ile internal fiksasyon
(%82.5) yoluyla yapildi. Toplamda goriilen bes komp-
likasyonu malunion (n=2), enfeksiyon nedeniyle fik-
sasyon plaginin ¢ikarilmasi (n=2) ve kalic1 infraorbital
sinir hasar1 (n=1) olusturmakta idi.

Sonug: Bolgeye olan yakinhktan kazanilan klinik
deneyime dayanarak, MFF cerrahilerinin KBB cer-
rahlarinin cerrahi dagaraiginda bulunmas: gerektigini
distinmekteyiz.

Anahtar Kelimeler: Maksillofasiyal yaralanmalar, eti-
yoloji, maksillofasiyal cerrahi

aesthetic appearance. The prevalence and etiology
of MFF differs among countries depending on the
local demographic, cultural, and socioeconomic
conditions (1). Several investigations focusing on

the epidemiology and treatment of MFF have
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been reported from different countries, including Turkey (2-5).
However, alterations of the socioeconomic status of countries as
well as technological improvements in trends of treatment mo-
dalities necessitate periodic verification of clinical data concern-
ing MFF. The aim of the present study was to retrospectively
evaluate the clinical and surgical data concerning age, gender,
etiology, type and site of injury, treatment modality, and post-
operative complications of patients who were surgically treated
because of MFFs in our clinic and to compare and discuss the
results with relevant literature, including that from Turkey.

Methods

Between January 2013 and March 2015, patients who underwent
surgical treatment under general anesthesia because of MFFs at
the Department of ENT and Head Neck Surgery of the Kayseri
Training and Research Hospital were retrospectively evaluated in
the present study. The confirmation of MFF necessitating surgery
was performed by the physical examination of patients, including
full head and neck region and computed tomography with axial
and coronal planes, in addition to three-dimensional reconstruc-
tion of images. The evaluation and surgical intervention of the
patients were performed by the same surgeon (MY). Data con-
cerning the age, gender, etiology, type and site of injury, treatment
modality, and postoperative complications were collected and an-
alyzed from patients’ medical records. Written informed consent
was obtained from the subjects who participated in the present
study, and the study protocol was approved by the local ethics
committee with the document no. 2016/179.

The etiology of trauma was classified into traffic accidents, in-
terpersonal violence, falls, and sport- or work-related accidents.
Mandibular fractures were subdivided into angle, condyle, body,
symphysis, parasymphisis, subcondyle, and ramus. Maxillary

fractures were determined according to the Le-Fort classifi-
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cation (6). Zygomatic fractures were classified into zygomatic
arch, infraorbital rim, blow-out (Figure 1 a, b), and tripod frac-
tures. Because the treatment of patients with isolated nasal frac-
tures was mostly performed in an outpatient manner, they were
excluded from the study.

Surgical management of MFFs was performed via closed re-
duction or open reduction with internal fixation by miniplates
(Depuy Synthes GmbH; Oberdorf, Switzerland) under general
anesthesia. Single fractures without displacement or malocclu-
sion were treated via closed reduction. The complex fractures
such as multiple, displaced, and/or fractures with malocclusion
were treated via open reduction with internal fixation. Intermax-
illary fixation was performed for any patients who had mandib-
ular and maxillary fractures for at least 30 days with arch bar
wires. All the incisions were made intraorally, except for zygo-
matic and condyle fractures. Infraorbital rim and blow-out frac-
tures were reduced via subciliary incision. The Gillies approach
was used for zygomatic arch reduction. For tripod fractures,
gingivo-labial sulcus and lateral rim incision were simultane-
ously applied to reduce the fracture sites. Patients were followed
at least for 6 months after surgery, and complications were re-
corded at the end of the follow-up period. Statistical analysis
was performed using Statistical Package for the Social Sciences

(v. 15; SPSS Inc.; Chicago, IL, USA).

Results

Thirty-five patients were surgically treated between January
2013 and March 2015 at the Department of ENT and Head
Neck Surgery of the Kayseri Training and Research Hospital.
Of the 35 patients, 28 (80%) were male, whereas seven (20%)
were female. The mean age was 33.5£12.6 years, ranging from
18 to 67 years. Traffic accidents (40%, n=14) were the most fre-

quent cause of MFFs among the 35 cases, whereas interpersonal

Figure 1. a, b. Coronal CT scan shows blow-out fracture on the right side (red arrow) (a). Postoperative axial CT scan demonstrates internal
fixation by miniplates (blue arrows) (b)
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violence (28.6%, n=10) and falls (28.6%, n=10) had an equal ra-
tio. Sport-related accident was encountered in one (2.8%, n=1)
patient.

In the present study, a total of 57 fractures were determined in
35 patients. Nineteen (54.3%) patients had simple facial frac-
tures, while 16 (45.7%) had multiple facial fractures. Among
the 57 MFFs, there were 28 (49.1%) mandibular, 18 (31.6%)
zygomatic, six (10.5%) maxillary, and five (8.8%) nasal fractures.
A total of 28 mandibular fractures were encountered in 20 pa-
tients. Mandibular fractures were mostly unifocal (65%, n=13),
followed by bifocal fractures (%30, n=6) (Figure 2 a, b). Triple
fracture was determined in one patient (5%). All patients with
mandibular fractures had no other facial fractures. Parasymphi-
sis (39.3%, n=11) was the most common fracture site among
the 28 mandibular fractures. The site distribution of mandibular
fractures is shown in Figure 3. A total of 18 zygomatic fractures
were determined in 15 patients. The most common fracture site
was the inferior orbital rim (38.9%, n=7) among the 18 zygo-
matic fractures. The site distribution of zygomatic fractures is
shown in Figure 4. Six patients with zygomatic fractures also
had Le-Fort I type maxillary fractures. Nasal fracture was ac-
companied by zygomatic fracture in five patients.

Surgical management of MFFs includes closed reduction and/
or open reduction with internal fixation by miniplates. Surgical
treatment modalities according to the site of MFFs are shown in
Table 1. Among the 25 mandibular fractures treated with open
reduction, 22 fractures (88%) were operated via intraoral inci-
sion, whereas three patients (3%) with condylar fractures were
underwent reduction through an external incision. Six zygo-
matic fractures (37.5%), which were accompanied by maxillary
fractures, were treated via an intraoral and external approach,
whereas the remaining 10 fractures (62.5%) of the zygomatic
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site were subjected to external incision. A total of five complica-
tions were observed in the present series. These were malunion
(n=2), removal of the fixation plate due to infection (n=2), and
permanent infraorbital nerve injury (n=1). Malunion and re-
moval of fixation plates occurred in patients with mandibular
fractures who underwent open surgery. Patients with malunion
did not accept a second operation. Permanent infraorbital nerve
injuries were observed in one case with zygomatic fracture.

Discussion

The prevalence of maxillofacial injuries has been reported to be
between 45.3% and 60% in all traumatic cases (7). MFFs are
more frequent in males aged 21-30 years, according to the ep-
idemiologic studies (8-10). Gonilli et al. (7) reported that the
male-to-female ratio was 5:1, with the mean age of 23.61+16.75,
in 246 cases with MFFs in their study. Most patients were
young males in the present study, which was compatible that
observed in the literature. The young male predominance may be
explained by the more frequent exposure of males to etiological
agents than females as well as other age groups.

The incidence of etiological factors associated with MFFs is in-
fluenced by local demographic, cultural, and socioeconomic con-
ditions of countries. Interpersonal violence has been reported to
be the most common cause of facial injuries in developed coun-
tries, whereas traffic accidents are the main cause in developing
countries (1, 11, 12). Traffic accidents are the most common
cause of MFFs in most papers published in Turkey (13-15); this
is in accordance with the data from developing countries. How-
ever, Bozkus et al. (16) reported interpersonal violence to be the
most common cause of MFF in 78 patients. Traffic accidents
(40%) were the main etiological agent in the present study; this
is consistent with the data reported for developing countries.

b

Figure 2. a, b. Three-dimensional tomography of bifocal mandibular fracture (black arrow: symphysis fracture; red arrow: angle fracture) (a)
Postoperative plain graphy of the patient demonstrates internal fixation by miniplates with intermaxillary fixation (b)
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Figure 4. Site distribution of zygomatic fractures

Table 1. Surgical treatment modalities according to the site of
maxillofacial fractures

Open reduction+

internal fixation Closed reduction
Mandibular 25 (89.3%) 3 (10.7%)
Zygomatic 16 (88.9%) 2 (11.1%)
Maxillary 6 (100%) 0
Nasal 0 5 (100%)
Total 47 (82.5%) 10 (17.5%)

The mandible (49.1%) was the most common site of injury
among MFFs in the present study, which was in agreement with
findings reported by other authors, those from including Turkey
(1,5,13,14,17,18). The most common fracture site was highly
variable in the literature. The body of the mandible (19), para-
symphisis (13), condyle (15), and angle (20) were demonstrated
as the most prevalent locations of fracture in different studies.
Motamedi et al. (2) reported the symphyseal-parasymphyseal
region (27.2%) to be the most common area in a study on 5737
mandibular fractures. Demir et al. (13) reported that the 32%
of mandibular fractures were related to parasympbhisis, followed

by angle (16%), in their study on 52 patients with 67 fracture
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lines in the mandible. Kirig et al. (14) reported that parasymphi-
sis fractures (31.5%) were the most common fractures among
115 mandibular fractures. On the other hand, in some other pa-
pers published in Turkey, body and condyle/subcondyle regions
were reported to be the most frequent mandibular fracture sites
(27.1% and 24.2%, respectively) (15, 16). Parasymphisis (39.3%)
constituted the most common fracture site, followed by the
symphysis area, among the mandibular fractures in our study.
The variable results on the prevalence of fracture sites in the
literature may be originated from the variations in the etiology
of fractures as well as the number of patients participating in
these studies.

Zygomatic fractures accounted for 31.6% of all MFFs in the pres-
ent study. The inferior orbital rim was the most common fracture
site (38.9%), followed by the zygomatic arch (27.8%). Erol et al.
(21) reported infraorbital rim fractures in 351 of 743 zygomatic
fractures with the most prevalent occurrence. Demir et al. (13)
also reported the inferior orbital rim to be the most common inju-
ry site in zygomatic fractures (36%). In both studies, the zygomat-
ic arch was the second most common fracture site. The findings of
the present study are consistent with these results.

The management of MFFs varies according to the surgeon’s
preference as well as the technical capacities concerning avail-
able instrumentation. In recent years, depending on the innova-
tions in surgical tools, plate osteosynthesis has gained priority
in proper cases (22, 23). The main advantages of this approach
include stable and precise reduction of fragments, early recov-
ery due to the rapid bone remodeling, and consolidation in the
fracture line (24). In the present study, open reduction and in-
ternal fixation by miniplates accounted for the majority of sur-
gical procedures (82.5%) and were our main clinical approach to
treat MFFs. A total of five complications were observed in the
present study: malunion (n=2), removal of fixation plate due to
infection (n=2), and permanent infraorbital nerve injury (n=1).
Malunion and removal of the fixation plate occurred in patients
with mandibular fracture treated with open surgery. Infection
has been reported as the most frequent postoperative compli-
cation after mandibular fractures (25, 26). Lamphier et al. (26)
showed that open surgery has higher complication rates than
closed reduction even with improved plating systems. In the
present study, all complications concerning mandibular fractures
were encountered after open surgery.

Conclusion

Traffic accidents were the main cause of MFFs in the present
study; this is similar to data reported from developing countries.
The mandible was the most common fracture site, and the most
preferred surgical treatment modality was open reduction and in-
ternal fixation by miniplates, reflecting the current trends in the
treatment of MFFs. The major limitation of the present study was
the small sample size, which was probably a consequence of the
reduced number of ENT calls from emergency departments for
MFFs in recent years. However, based on the experience from
the close proximity of the area, we think that surgeries for MFFs
should be in the surgical repertoire of ENT surgeons.
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