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Abstract

Background: In recent years, there has been a significant increase in the incidence of injuries and the relevant morbidity and
mortality in Iran. The present study was undertaken to determine the etiology, type, and treatment modalities applied to zygomatic
fractures and investigate the correlation of postoperative complications with the treatment modality used in patients referring to
Imam Reza hospital.
Methods: The target population consisted of all the patients with zygomatic bone fractures referring to the oral and maxillofacial
surgery service of Imam Reza hospital (2011 - 2012). Demographic data, the reason for trauma, the trauma date, the location and the
type of fracture, and the clinical symptoms of fracture were recorded in checklists. The surgery was undertaken and the surgical
procedure, the type of the therapeutic intervention and its complications, the type of the plate used, and the place it was used for
fixation also were recorded in the checklists. Data were analyzed with descriptive statistics and chi-squared test using SPSS 21.
Results: Of 165 patients with zygomatic fractures, 80% were male and 20% were female with a mean age of 32.81 years. Motor ve-
hicle accidents were the most important cause of zygomatic fractures (64.8%), and the infraorbital nerve paresthesia was the most
frequent symptom (62.4%). Paresthesia was the most frequent complication remaining after surgery in three follow-up visits (38%).
The most commonly used open surgical procedures were eyebrow (53.9%), subciliary (46, 27.8%), and vestibular (46, 27.8%) surgeries,
respectively.
Conclusions: Male patients, with a mean age of 32 years, exhibited the highest rate of zygomatic fractures. The most commonly used
open surgical procedure was eyebrow surgery. Paresthesia of the infraorbital nerve was the most prevalent postoperative compli-
cation but these complications had no relationship with the surgical techniques used.
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1. Background

The zygomaticomaxillary complex (ZMC) is a compo-
nent of the lateral wall and floor of the orbit and the walls
of temporal and infratemporal fossa because it articulates
with the frontal, temporal, and maxillary bones, and the
greater wing of the sphenoid (1-3).

Zygomatic bone is separated from adjacent bones at
or near the suture lines due to heavy forces. It might
separate from its four articulations, resulting in the zygo-
maticomaxillary complex, zygomatic complex, or orbito-
zygomatic fractures (1-5). Disruption of the malar bone po-
sition is very important from psychological, esthetic, and
functional viewpoints because it might disrupt ocular and
mandibular functions (6, 7). Displacement of a fractured
zygomatic arch might result in the limitations of mouth
opening process due to mechanical problems in the coro-
noid process (1-3, 7, 8). Zygomatic fractures might also af-
fect the bite force because the masseter muscle originates

from the zygomatic arch (9). Therefore, it is necessary to
properly diagnose and manage zygomatic bone injuries
for cosmetic and functional reasons (5, 6).

Many surgical techniques can be applied in this con-
text, each of which is associated with advantages and dis-
advantages. The amount of exposure and skin scars and
the degree of technical difficulty must be considered.

The lower eyelid might exhibit functional and aes-
thetic deficiencies when the trans-conjunctival and sub-
ciliary approaches are employed (10). The bicoronal tech-
nique might also give rise to sensory and motor distur-
bances (11, 12). Paresthesia of the infraorbital nerve (ION)
might occur due to the fracture itself or the surgical
trauma (13-15).

In recent years, there has been a significant increase in
the incidence of injuries and the relevant mortality in Iran,
and injuries have become the second most common cause
of death after cardiovascular diseases and the first cause of
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years of life lost (YLL) in the country (16), necessitating pe-
riodic epidemiological reviews to re-evaluate established
trends or identify new patterns of disease frequency. The
present study was undertaken to determine the etiology,
type, and treatment modalities applied to zygomatic frac-
tures and correlate complications in patients referring to
Imam Reza hospital (a level-one center for trauma in the
north-west of Iran.

3. Methods

In the present descriptive cross-sectional study, the tar-
get population consisted of all patients with zygomatic
bone fractures with and without other facial fractures and
fractures in other body parts, referring to the oral and
maxillofacial surgery service of Imam Reza hospital from
March 2011 to February 2012. The exclusion criteria con-
sisted of LeFort fracture, a history of trauma or surgery in
the facial region, a history of congenital defects in the fa-
cial area, and patients not referring for follow-up visits. The
clinical examinations of all the patients were carried out
by two oral and maxillofacial surgeons. In this context,
after recording the subjects’ demographic data, consist-
ing of age and gender, the following data were recorded in
the patients’ checklists: the reason for trauma, the trauma
date, the location of the fracture, the type of fracture, and
the clinical symptoms of the fracture. Then, each patient
underwent spiral CT scan examinations at axial and coro-
nal cross-sections and the clinical diagnosis was confirmed
(Figure 1). For patients requiring surgical intervention, the
best surgical approach was selected based on the type and
location of the fracture, the patient’s systemic condition,
and esthetic and functional requirements of the patient.
The surgery was undertaken after explaining the proce-
dure to the patient and obtaining an informed consent
form. Following the surgical procedure, the type of the
therapeutic intervention and its complications, the type
of the plate used, and the place it was applied for fixation
were recorded in the checklist for each patient. The pa-
tients were discharged 3 - 4 days after the surgery and med-
ications were prescribed in association with recommenda-
tions for the use of soft foods and for observation of oral hy-
giene. The patients were re-visited at one-, two-, and four-
week intervals after the surgery and the symptoms and
signs remaining after the surgery or appearing after the
surgery and the healing process were accurately recorded
in their checklists. Kappa coefficient was used to evaluate
inter-observer agreement, which was estimated at 97%.

All the ethical considerations were followed accord-
ing to the Helsinki humanity research declaration. The
ethics committee of Tabriz University of Medical Sciences
approved the protocol of this study.

Data were analyzed with descriptive statistics (fre-
quencies, percentages, means, and standard deviations)
and chi-squared test, using SPSS 21. Statistical significance
was set at P < 0.05.

3. Results

Of 165 patients with zygomatic fractures evaluated dur-
ing the two-year study period, 132 (80%) were male and 33
(20%) were female, with a male-to-female ratio of 4:1. The
patients’ age at presentation was 12 - 90 years, with a mean
age of 32.81 years (SD = 12.85).

Motor vehicle accidents were the most important
cause of zygomatic fractures, accounting for 64.8% of all
the injuries (107 patients). In the accidents, there were
55 drivers or passengers of cars (51.04%), 40 motorcyclists
(37.3%), and 12 pedestrians (11.2%). Other causes of ZMC frac-
tures were falls with 30 (18.1%), assaults with 16 (9.6%), and
sports accidents with seven (4.3%) patients. None of the
patients reported infliction of traumas by their husbands,
child abuse, and occupational accidents.

Of 165 cases of zygomatic fractures, there were zygo-
matic buttress fractures in 93 patients (56.3%) and isolated
arch fractures in 12 patients (7.2%), with 60 patients (36.3%)
exhibiting both buttress and arch fractures.

The following surgical techniques were used for the pa-
tients: open eyebrow in 89 (53.9%), subciliary in 46 (27.8%),
vestibular in 46 (27.8%), sub-tarsal in 17 (10.3%), and trans-
conjunctival in one (0.6) patient. In contrast, lateral can-
thotomy, lower eyelid, upper eyelid, and coronal tech-
niques were not used for any patient.

The following plates were used for the patients: 4-hole
plates in the zygomaticofrontal area for 77 patients (46.6%);
6-hole plates in the lower rim for 54 patients (32.7%); L-
shaped 4-hole plates in the buttress for 53 patients (32.1%);
a 10-hole periorbital plate for one patient (0.6%); and the
central rim for one patient (0.6%).

Table 1 presents the frequencies of clinical signs and
symptoms and remaining complications after surgery in
the three follow-up visits. After surgery, new complications
associated with the surgery were not observed. Infraor-
bital nerve paresthesia was the most frequent symptom
(62.4%), followed by inferior orbital rim step (60%). In the
first, second and third follow-up visits, paresthesia, visual
blurring, and asymmetry were the most frequent compli-
cations remaining. Depression, malunion, infection, and
non-union were not detected in any patient in any follow-
up visit.

In addition, in the first follow-up visit, 23 patients
(13.9%) exhibited a limitation in mouth opening, with a
mean of 25.47± 5.08 degrees and a range of 12 - 35 degrees.
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Figure 1. Photograph and CT scan of the patient with zygomatic fracture

Table 1. The Frequencies of Clinical Signs and Symptoms and Remaining Complications after Surgery in the Three Follow-Up Visitsa

Preoperative Signs and Symptoms Remaining Complications After Surgery

First Follow-Up Visit Second Follow-Up Visit Third Follow-Up Visit

Infraorbital nerve paresthesia 103 (62.4) 64 (38.8) 63 (38.2) 63 (38.2)

Inferior orbital rim step 90 (60) 5 (3) 5 (3) 5 (3)

Facial asymmetry 83 (50.3) 14 (8.5) 14 (8.5) 14 (8.5)

Malar depression 82 (49.6) 2 (1.2) 2 (1.2) 2 (1.2)

Arch depression 21 (12.7) 1 (0.6) 1 (0.6) 1 (0.6)

Blurred vision 19 (11.5) 14 (8.5) 14 (8.5) 14 (8.5)

Binocular diplopia 14 (8.4) 8 (4.8) 8 (4.8) 8 (4.8)

Exophthalmus 14 (8.4) 6 (3.6) 5 (3) 5 (3)

Enophthalmous 14 (8.4) 5 (3) 5 (3) 5 (3)

Limitation of globemovements 8 (4.8) 2 (1.2) 2 (1.2) 2 (1.2)

Blindness 2 (1.2) 1 (0.6) 1 (0.6) 1 (0.6)

aValues are expressed as No. (%).

In the second follow-up visit, 18 patients (10.9%) exhib-
ited a limitation in mouth opening, with a mean of 27.95±
8.3 degrees and a range of 6.28 - 35 degrees.

In the third follow-up visit, six patients (3.6%) exhibited
a limitation in mouth opening, with a mean of 24.83 ±
12.67 degrees and a range of 1 - 38 degrees.

Table 2 presents the frequencies of residual complica-
tions separately in each surgical technique in the first, sec-
ond and third follow-up visits. The chi-squared test showed
no significant relationships between open surgical tech-
niques and the residual complications in general in the

three follow-up visits (Table 3).

4. Discussion

Zygomatic complex (ZC) fractures are one of the most
common maxillofacial injuries, with a prevalence depend-
ing on different factors. The treatment of such fractures
with adequate reduction is a surgical challenge (5).

Imam Reza hospital in Tabriz is the first-level center
in the north-west of the country for referring trauma pa-
tients, and a large number of patients refer to this hospi-
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Table 2. The Frequencies of Residual Complications Separately in Each Surgical Technique in the First, Second and Third Follow-Up Visits

Visits/Complication Eyebrow Subciliary Vestibular Subtarsal

First follow-up visit

Enophthalmos 4 4 1 2

Limitation in mouth opening 17 5 11 4

Diplopia 5 7 4 0

Limitation in eye movements 2 2 0 0

Visual blurring 12 9 5 2

Infection 0 0 0 0

Asymmetry 13 8 7 3

Blindness 1 0 1 0

Paresthesia 52 24 28 11

Second follow-up visit

Enophthalmos 4 3 1 2

Limitation in mouth opening 11 6 7 4

Diplopia 5 7 4 0

Limitation in eye movements 2 2 0 0

Visual blurring 12 9 5 2

Infection 0 0 0 0

Asymmetry 13 8 7 3

Blindness 1 0 1 0

Paresthesia 51 24 27 10

Third follow-up visit

Enophthalmos 4 3 1 2

Limitation in mouth opening 2 1 2 2

Diplopia 5 7 4 0

Limitation in eye movements 2 2 0 0

Visual blurring 12 9 5 2

Infection 0 0 0 0

Asymmetry 13 8 7 3

Blindness 1 0 1 0

Paresthesia 51 24 27 10

tal each year after they sustain traumas to the maxillofacial
areas. The results of the present study showed that motor
vehicle accidents, falls, assaults, and sports accidents were
the most important factors responsible for the fractures of
the zygomatic complex. In addition, the majority of the pa-
tients were male, with a mean age of 32 years. The most fre-
quent complication was a disturbance in the infraorbital
sensory nerve (62.4%), consistent with the results of the ma-
jority of previous studies (1, 8, 17, 18). Men are more sus-
ceptible to traffic accidents during their life, resulting in
facial fractures (3). The use of protective devices can de-

crease the incidence of facial traumas due to motor vehicle
accidents, with airbags being considered the best protec-
tive tools available now (17).

Recent studies have reported different percentages for
infraorbital nerve paresthesia, including 45.5% (18), 94.2%
(19), and 24.6% (20). Many authors have reported that the
majority of cases of sensory infraorbital nerve dysfunc-
tions are resolved in 3 months (3).

The most frequent surgical procedures used in de-
scending order were eyebrow, subciliary, and vestibular
techniques. In contrast, no lateral canthotomy, lower eye-
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Table 3. The Results of the Chi-Squared Test in Relation to the Residual Compli-
cations Separately in Each Open Surgical Procedure in the First, Second and Third
Follow-Up Visits

Visits Values

First follow-up visit

χ2 16.89

Sig 0.85

Second follow-up visit

χ2 16.81

Sig 0.88

Third follow-up visit

χ2 16.85

Sig 0.86

lid, upper eyelid, and coronal procedures were carried out
for the patients.

Despite the surgical procedures on the patients in the
first, second and third follow-up visits carried out one, two,
and for weeks after surgeries, there were still some compli-
cations, the most frequent of which was paresthesia of the
infraorbital nerve. However, new complications associated
with surgery were not observed after the surgery.

Such paresthesia might occur during the elevation
of the buccal maxillary flap, but it is predominantly at-
tributed to the fracture line usually running through the
infraorbital foramen or secondary to a blunt force and
trauma. We did not consider paresthesia of the ION as a
complication of the surgical procedure; rather, the trauma
itself was considered due to its presence before surgery.

Visual blurring and asymmetry were other more fre-
quent complications of the surgical procedure. However,
complications such as depression, malunion, infection,
and non-union were not observed in any of the follow-up
visits. In addition, there was no relationship between the
residual complications and the surgical technique used. In
a study by Trindade et al. (2012), the most prevalent resid-
ual complication was the paresthesia of the infraorbital
nerve (ION), too. In addition, in a study, of 32 procedures on
the infraorbital rim, consisting of subciliary with/without
lateral extension or transconjunctival with/without lateral
canthotomy, four resulted in functional or aesthetic de-
fects in the lower eyelid (ectropion or entropion). The au-
thors were unable to correlate a complication rate for each
approach to the infraorbital rim due to the small sample
size (7).

In a study by Olate et al. in 2010, there was an infection
in 3.1% of the samples, which was favorably resolved with a
new surgery and administration of antibiotics (5).

Another study did not yield any results in relation to

postoperative infection rates (18, 20, 21). Infections in most
cases were attributed to the intraoral approach, mainly in
patients with unsatisfactory oral hygiene (18).

In relation to the rate of postoperative complications
in patients with orbitozygomatic fractures, a recent review
showed that the majority of complications were related to
ocular problems, such as ectropion, diplopia, enophthal-
mos, and uncommon loss of vision (22).

Studies on populations reflect the epidemiology of a
specific disease or different traumas, and the local statis-
tics and social behaviors vary in terms of the geograph-
ical location. Factors such as the geographical location,
the socioeconomic status, and psychological status can af-
fect the etiology and the type of the traumas to the face.
An increase in facial traumas emphasizes the need for epi-
demiological evaluations in order to adopt proper preven-
tion and management strategies for patients. Long-term
collection and analysis of epidemiological data on zygo-
matic bone fractures are important steps for preventing
and managing these traumas. In short, it is important to
gain knowledge on the epidemiology of zygomatic bone
fractures and the related traumas. This is important not
only to more extensively adopt preventive measures but
also to make decisions in relation to taking care of patients,
developing proper treatment modalities, and allocating
the necessary resources.

4.1. Conclusions

Motor vehicle accidents were the most important fac-
tor responsible for the fractures of the zygomatic com-
plex. Male patients with a mean age of 32 years exhibited
the highest rate of zygomatic fractures. The most com-
monly used open surgical procedures were eyebrow, sub-
ciliary, and vestibular procedures in a descending order.
Paresthesia of the infraorbital nerve, blurring of the vision,
and asymmetry were the most common residual compli-
cations after surgery. New complications associated with
surgery were not observed. These complications had no re-
lationship with the surgical techniques used.

References

1. Ungari C, Filiaci F, Riccardi E, Rinna C, Iannetti G. Etiology and inci-
dence of zygomatic fracture: a retrospective study related to a se-
ries of 642 patients. Eur Rev Med Pharmacol Sci. 2012;16(11):1559–62.
[PubMed: 23111970].

2. Bogusiak K, Arkuszewski P. Characteristics and epidemiology of zygo-
maticomaxillary complex fractures. J Craniofac Surg. 2010;21(4):1018–
23. [PubMed: 20677370].

3. Trivellato PF, Arnez MF, Sverzut CE, Trivellato AE. A retrospective study
of zygomatico-orbital complex and/or zygomatic arch fractures over
a 71-month period.Dent Traumatol. 2011;27(2):135–42. doi: 10.1111/j.1600-
9657.2010.00971.x. [PubMed: 21385315].

Trauma Mon. 2018; 23(5):e58039. 5

http://www.ncbi.nlm.nih.gov/pubmed/23111970
http://www.ncbi.nlm.nih.gov/pubmed/20677370
http://dx.doi.org/10.1111/j.1600-9657.2010.00971.x
http://dx.doi.org/10.1111/j.1600-9657.2010.00971.x
http://www.ncbi.nlm.nih.gov/pubmed/21385315
http://traumamon.com


Nezafati S et al.

4. Ho V. Isolated bilateral fractures of zygomatic arches: report of a case.
Br J Oral Maxillofac Surg. 1994;32(6):394–5. [PubMed: 7849002].

5. Olate S, Lima SJ, Sawazaki R, Moreira RW, de Moraes M. Surgical
approaches and fixation patterns in zygomatic complex fractures.
J Craniofac Surg. 2010;21(4):1213–7. doi: 10.1097/SCS.0b013e3181e1b2b7.
[PubMed: 20613614].

6. Yaowu Y, Yanpu L, Bo Y. Management of zygomatic complex fractures.
J Pract Stomatol. 2001;5:27.

7. Trindade PAK, Vieira EH, Gabrielli MAC, Gabrielli MFR, Pereira Filho
VA. Treatment and complications of orbito-zygomatic fractures. Int J
Odontostomatol. 2012:255–62.

8. Ugboko V, Udoye C, Ndukwe K, Amole A, Aregbesola S. Zygomatic
complex fractures in a suburban Nigerian population. Dent Trauma-
tol. 2005;21(2):70–5. doi: 10.1111/j.1600-9657.2004.00275.x. [PubMed:
15773885].

9. Dal Santo F, Ellis E3, Throckmorton GS. The effects of zygomatic
complex fracture on masseteric muscle force. J Oral Maxillofac Surg.
1992;50(8):791–9. [PubMed: 1634969].

10. Ridgway EB, Chen C, Lee BT. Acquired entropion associated with the
transconjunctival incision for facial fracture management. J Craniofac
Surg. 2009;20(5):1412–5. doi: 10.1097/SCS.0b013e3181aee3ee. [PubMed:
19816268].

11. Zhang QB, Dong YJ, Li ZB, Zhao JH. Coronal incision for treating zy-
gomatic complex fractures. J Craniomaxillofac Surg. 2006;34(3):182–5.
doi: 10.1016/j.jcms.2005.09.004. [PubMed: 16533601].

12. do Egito Vasconcelos BC, Bessa-Nogueira RV, da Silva LC. Prospec-
tive study of facial nerve function after surgical procedures for
the treatment of temporomandibular pathology. J Oral Maxillofac
Surg. 2007;65(5):972–8. doi: 10.1016/j.joms.2006.06.280. [PubMed:
17448850].

13. Taicher S, Ardekian L, Samet N, Shoshani Y, Kaffe I. Recovery of the
infraorbital nerve after zygomatic complex fractures: a prelimi-

nary study of different treatment methods. Int J Oral Maxillofac Surg.
1993;22(6):339–41. [PubMed: 8106806].

14. Vriens JP, Moos KF. Morbidity of the infraorbital nerve follow-
ing orbitozygomatic complex fractures. J Craniomaxillofac Surg.
1995;23(6):363–8. [PubMed: 8839330].

15. Vriens JP, van der Glas HW, Moos KF, Koole R. Infraorbital nerve
function following treatment of orbitozygomatic complex fractures.
A multitest approach. Int J Oral Maxillofac Surg. 1998;27(1):27–32.
[PubMed: 9506295].

16. Khaji A, Ghodsi SM, Eftekhar B, Karbakhsh M. Trauma research in Iran:
a report of the Sina Trauma Data Bank. Arch IranMed. 2010;13(1):17–20.
[PubMed: 20039764].

17. Murphy RJ, Birmingham KL, Okunski WJ, Wasser T. The influence
of airbag and restraining devices on the patterns of facial trauma
in motor vehicle collisions. Plast Reconstr Surg. 2000;105(2):516–20.
[PubMed: 10697154].

18. Gomes PP, Passeri LA, Barbosa JR. A 5-year retrospective study
of zygomatico-orbital complex and zygomatic arch fractures in
Sao Paulo State, Brazil. J Oral Maxillofac Surg. 2006;64(1):63–7. doi:
10.1016/j.joms.2005.09.012. [PubMed: 16360858].

19. Kovacs AF, Ghahremani M. Minimization of zygomatic complex
fracture treatment. Int J Oral Maxillofac Surg. 2001;30(5):380–3. doi:
10.1054/ijom.2001.0131. [PubMed: 11720038].

20. Tadj A, Kimble FW. Fractured zygomas. ANZ J Surg. 2003;73(1-2):49–54.
[PubMed: 12534741].

21. Yamamoto K, Murakami K, Sugiura T, Fujimoto M, Inoue M, Kawakami
M, et al. Clinical analysis of isolated zygomatic arch fractures. J Oral
Maxillofac Surg. 2007;65(3):457–61. doi: 10.1016/j.joms.2006.06.276.
[PubMed: 17307593].

22. Kaufman Y, Stal D, Cole P, Hollier LJ. Orbitozygomatic frac-
ture management. Plast Reconstr Surg. 2008;121(4):1370–4. doi:
10.1097/01.prs.0000308390.64117.95. [PubMed: 18349658].

6 Trauma Mon. 2018; 23(5):e58039.

http://www.ncbi.nlm.nih.gov/pubmed/7849002
http://dx.doi.org/10.1097/SCS.0b013e3181e1b2b7
http://www.ncbi.nlm.nih.gov/pubmed/20613614
http://dx.doi.org/10.1111/j.1600-9657.2004.00275.x
http://www.ncbi.nlm.nih.gov/pubmed/15773885
http://www.ncbi.nlm.nih.gov/pubmed/1634969
http://dx.doi.org/10.1097/SCS.0b013e3181aee3ee
http://www.ncbi.nlm.nih.gov/pubmed/19816268
http://dx.doi.org/10.1016/j.jcms.2005.09.004
http://www.ncbi.nlm.nih.gov/pubmed/16533601
http://dx.doi.org/10.1016/j.joms.2006.06.280
http://www.ncbi.nlm.nih.gov/pubmed/17448850
http://www.ncbi.nlm.nih.gov/pubmed/8106806
http://www.ncbi.nlm.nih.gov/pubmed/8839330
http://www.ncbi.nlm.nih.gov/pubmed/9506295
http://www.ncbi.nlm.nih.gov/pubmed/20039764
http://www.ncbi.nlm.nih.gov/pubmed/10697154
http://dx.doi.org/10.1016/j.joms.2005.09.012
http://www.ncbi.nlm.nih.gov/pubmed/16360858
http://dx.doi.org/10.1054/ijom.2001.0131
http://www.ncbi.nlm.nih.gov/pubmed/11720038
http://www.ncbi.nlm.nih.gov/pubmed/12534741
http://dx.doi.org/10.1016/j.joms.2006.06.276
http://www.ncbi.nlm.nih.gov/pubmed/17307593
http://dx.doi.org/10.1097/01.prs.0000308390.64117.95
http://www.ncbi.nlm.nih.gov/pubmed/18349658
http://traumamon.com

	Abstract
	1. Background
	3. Methods
	Figure 1

	3. Results
	Table 1
	Table 2
	Table 3

	4. Discussion
	4.1. Conclusions

	References

