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Zygomatic complex fractures

INTRODUCTION

Facial trauma is the most common trauma all over
the world and more than 30% of the trauma cases
suffered from fractured maxillofacial (MF) skeleton.1

Maxillofacial trauma is presented in emergency de-
partment of the hospital as isolated injuries or part of
polytrauma.2 Zygoma occupies a prominent position
on the face and so the zygomatic fractures are second
most common fractures of the facial skeleton after
nasal bone fractures.3,4,5

The classic displaced fracture of the zygomatic
bone results in four fracture sites; one at or near ZF
suture, other at inferior orbital rim, third at the zygo-
matic buttress and fourth at the zygomatic arch.6

Etiologies of maxillofacial fractures vary from coun-
try to country and it shows that some variations are
attributed to social, cultural and environmental fac-
tors.3 Inter personal violence is the commonest cause
in western countries3,7 whereas RTA is common cause
in developing countries.8

Other causes include fall, sport injuries, industrial
injuries, firearm injury and earthquake injuries etc.
MF injuries are common in Pakistan.9

Signs and symptoms of ZMC fracture includes
periorbital or maxillary vestibular ecchymosis, perior-
bital edema, flattened arch or malar prominence, tris-
mus, epistaxis, diplopia , etc.4

The methods of treatment of ZMC fracture vary
from surgeon to surgeon and depends on circumstances;
there are different techniques either non surgical or
surgical which ranges from simple close reduction
without fixation to complicated open reduction and
internal fixation.6

FREQUENCY, ETIOLOGY AND CHARACTERSTICS OF ZYGOMATIC
COMPLEX FRACTURES

1ALAMGIR, BDS, FCPS
2HIFSA HAMEED, BDS

3SYED MAJID HUSSAIN SHAH

ABSTRACT

Objective of this study was to find out the frequency, etiology and characteristics of zygomatic
complex (ZMC) fractures. Forty patients with ZMC fracture visiting Oral and Maxillofacial Surgery
Department, Ayub Teaching Hospital, Abbottabad from 27th January 2006 to 16th June 2006 were
included in the study. A detailed history of patients was taken to find out the etiology, followed by
clinical and radiographic examination to find out the characteristics of ZMC fractures.

There were 31(77.5%) male & 9 (22.5%) female patients. The most common cause of ZMC
fractures was Road Traffic Accident (RTA) 17 (42.5%) followed by fall 8 (20%) , Firearm injury (FAI)
5 (12.5%), earthquake injury (EQI) 4 (10%), interpersonal violence ( IPV) 3 (7.5%), sports injury 2 (5%)
and explosion (EXP) 1 (2.5%). The most common characteristic of ZMC fracture in this study was
periorbital ecchymosis 13 (32.5%) followed by paresthesia 8 (20%), flattening of cheek 6 (15%),
subconjunctival ecchymosis 5 (12.5%), epistaxis 5 (12.5%), pain 5 (12.5%), step deformity of orbital
margins 4 (10%), trismus 3 (7.5%), diplopia 3 (7.5%) and buccal sulcus ecchymosis 2 (5%).
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METHODOLOGY

This study was carried out at Oral Surgery Unit,
Dentistry Department, Ayub Teaching Hospital,
Abbottabad from 27th January 2006 to 16th June 2006
on forty cases of ZMC fracture, in isolation or in
combination with other facial bones like mandible,
maxilla etc. Old ZMC fractures having malunion and
maltreated fractures were excluded from the study.

A detailed history of patient and thorough clinical
examination including inspection and palpation was
carried out . Patient’s name, age, sex, address, etiology
of the fracture, clinical findings and other relevant
details were noted. Clinical examination was further
followed by radiographs including SubMentoVertex
(SMV), Water’s view, Occipito Mental view (OMV) and
Caldwell- luc views. SMV view also known as jug
handle view was advised specially for the zygomatic
arch involvement. CT scan was not advised because of
economic reasons. The details so obtained were used to
document etiological factors and characteristics of
ZMC fractures.

RESULTS

In this study, out of forty patients, 31 (77.5%) were
males and 9 (22.5%) female. Male to female ratio was
3.4:1. The age range of the patients was 5-60 years
with mean age of 32.5 years. Most common age group
was 3rd & 4th decade 17 (42.5%). The detailed age
distribution is shown in Table 1.

The most common cause was found to be RTA 17
(42.5%) followed by fall 8 (20%) and other factors
(Table 2).

Regarding site distribution involvement of right
side 22 (55%) was more than the left side 16 (40%)
while bilateral involvement of ZMC fracture was only
2 (5%). Zygomatic body fracture was more common as
compared to isolated arch and ZMC fracture (Fig 1).

Different characteristics of ZMC fractures are pre-
sented in Table 3.

DISCUSSION

Causes of Maxillofacial trauma keep on changing
continuously.10 Etiologies are different in different

TABLE 1: AGE AND SEX DISTRIBUTION OF ZMC
FRACTURES

Age groups Male Female Total Percent-
age

1-20 year 13 3 16 40
21-40 year 13 4 17 42.5
41-60 year 5 2 7 17.5
Total 31 9 40 100

TABLE 2: ETIOLOGY OF ZMC FRACTURES

Causes No. of Percent-
patients age

Road Traffic Accident 17 42.5
Fall 8 20
Fire Arm Injury 5 12.5
Earthquake Victim 4 10
Interpersonal Violence 3 7.5
Sports 2 5
Explosion 1 2.5
Total 40 100

TABLE 3: CHARACTERISTICS OF ZMC
FRACTURES

Characteristics No. of Percent-
patients age

Periorbital Ecchymosis 13 32.5
Subconjunctival Ecchymosis 5 12.5
Flattening of Cheek 5 15
Paresthesia 8 20
Epistaxis 5 12.5
Trismus 3 7.5
Diplopia 3 7.5
Pain 5 12.5
Step Deformity 4 10
Buccal Sulcus Ecchymosis 2 5

Fig 1: Site distribution of ZMC fractures
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parts of the world due to different factors. The results
of this study show that ZMC injuries are common in
this region due to RTA 17 (42.5%) like a previous
study.11 It is in fact due to lack of road sense in the
population, increased traffic load, poor conditions of
the roads /vehicles, poor road traffic laws and travel-
ling without using seat belts / helmet etc.

Inter personal violence is also a common cause in
most developed countries because of increased alcohol
intake resulting in aggression and violence. But in this
society there are religious and socio-cultural restric-
tions on alcohol consumption, due to which there are
few cases of assaults and hence decreased incidence of
trauma is evident by the results of this study which
showed only 3 (7.5%) cases of ZMC fractures due to
interpersonal violence.

The present study showed a high incidence of FAI
because as compared to other provinces of Pakistan,
tribal quarrels are more common in Khyber
Pakhtunkhwa. Their family traditions and mode of
life is such that most of the people possess arms
leading to increased domestic violence also.
Qiamuddin12 also found similar results in his study.
Similarly unemployment, low literacy rate and delay
in justice may also play role in this environment.

Fall was the second most common cause 8 (20%) of
ZMC fractures in the present study. The Same result
was reported by a previous study.3 But in the present
study most of the patients were male in their 2nd & 3rd

decade of life. Again this is due to increased outdoor
activities of young adults.

Earthquake 4 (10%) is another cause of ZMC
fracture. This was due to the high frequency earth-
quake in this part of the country in the year 2005,
followed by multiple aftershocks. It caused destruc-
tion of a lot of poorly constructed buildings. Earth-
quake proof construction of buildings can reduce this
problem.

Sports related injuries to ZMC are increasing due
to a growing interest in sports activities throughout
the world.3,13 But in the current study only 2 (5%) of
ZMC fractures were caused by sports injury. It is due
to lack of facilities of sports available in this part of the
country.

Present study agrees with the previous findings
that most of the fractures are unilateral6 and right side
is more commonly involved 22 (55%). Same result was
reported by a previous study in India.14 Injury to the
left side of face showed more predominance in case of
trauma due to IPV.3,15 This may be due to the fact that
majority of the population is right handed. But in the
current study RTA was the main cause of ZMC frac-
tures, so the side distribution is different.

Isolated fractures of zygomatic arch are uncom-
mon.16 Similar results are shown by this study, where
only 2 (5%) of zygomatic arch fractures were noted.

Different characteristics accompany ZMC frac-
tures. Peri-orbital echymosis 13(32.5%) was most com-
mon feature in this study. Similar result is also shown
by a previous study.17 It occurs due to bleeding into soft
tissue of the eyelids and periorbital area following
fracture of the orbital rim.

An important symptom of ZMC fracture is pares-
thesia of the infraorbital nerve, especially if the frac-
ture is displaced. Impaired sensation of the nerve is
present in about 50% to 90% of ZMC injuries.18,19 In this
study it was the second common symptom 8(20%)
similar to the results of Khan.17

A characteristic sign and striking feature of ZMC
fracture is flattening of cheek which occurs when ZF
suture is involved and medial rotation or combination
have occurred. It is reported in 70%- 86% of cases by
Larsen and Ellis et al20,21 while in this study it was third
most common feature 6 (15%) of ZMC fracture.

Trismus is another feature of ZMC fracture. It
occurs due to the impingement of the translating
coronoid process of the mandible on the displaced
zygomatic fragments or due to temporalis muscle spasm
secondary to the impingement by the displaced frag-
ments. Trismus is present in 33% to 45% of ZMC
fracture cases.21, 22 In the present study it was noted in
3 (7.5%) cases of ZMC fractures.

Hemorrhage occurs into the maxillary sinus if it’s
mucosa is disrupted causing epistaxis. It occurs in 30%
to 50% of ZMC fractures.22 In this study it was the
fourth common characteristic and was present in 5
(12.5%) cases.
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Sub-conjunctival ecchymosis is present in ZMC
injury if the fracture line in orbital rim cause tear of
the periosteum. It looks bright red due to ability of
oxygen to diffuse through conjunctiva. It is present in
50% to 70% of ZMC fracture injuries, while in the
present study it was present in 5 (12.5%) cases.

Diplopia due to ZMC fractures can be monocular or
binocular. Binocular diplopia is another common clini-
cal feature and occurs in about 10% to 40% of ZMC
fractures.23 In the current study it was present in 3
(7.5%) of the ZMC fracture cases. Step deformity of the
infraorbital and lateral orbital margin is frequently
noted, if the orbital rims are involved.24 In this study,
this feature was present in 4 (10%) of the cases. Buccal
sulcus ecchymosis was present in only 2 (5%) cases of
ZMC fracture in this study.

Severe pain in ZMC fractures occurs if the fracture
segment is mobile. 5 (12.5%) cases of ZMC fracture
presented this feature. Zygoma plays an important
role in facial contour. It is involved in 24% of facial
fractures.25 Therefore for both cosmetic and functional
reasons it is important that ZMC fractures should be
properly diagnosed and adequately managed.26 This
study will help to understand the etiologies and char-
acteristics of ZMC fractures thus forming a foundation
to properly diagnose and treat it, and to reduce its
incidence in this region.
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