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Symptomatology of fractures of the zygomatic complex.
Analysis of a series of patients

Sintomatologia das fraturas do complexo zigomdtico. Andlise de uma casuistica de
pacientes

Leonardo Toledo Aguiar ' | Rogério Bonfante Moraes " | Jodo Gualberto de Cerqueira Luz "

ABSTRACT

The purpose of this study was to evaluate signs and symptoms presented by a series of patients attended
in a hospital clinic with a diagnosis of fracture of the zygomatic complex. Fifty consecutive patients with a
diagnosis of unilateral fractures of the zygomatic complex were studied. Demographic data and sympto-
matology were obtained. Patients were asked about the presence of any symptoms. A subsequent physical
examination included visual inspection and bimanual palpation of the face for the presence of specific signs.
The data obtained were statistically analyzed and possible correlations among factors were evaluated. The
most frequent signs were: step deformity of bone margin (100%), flattening of cheek (94%), periorbital ec-
chymosis (90%), facial asymmetry (86%), oedema (82%), epistaxis (68%), and subconjuntival ecchymosis
(52%). The most frequent symptoms were: pain (82%), infraorbital anesthesia (70%), and pain on mouth
opening (58%). There were few correlations between personal data or classification of the fractures and
specific signs or symptoms. Statistical analyses showed a correlation only for subconjunctival ecchymosis
with gender (p=0.032), and for diplopia with fracture of the orbital floor (p=0.031). It was concluded that
there are signs and symptoms that can be considered typical of fractures of the zygomatic complex and that
there are few correlations between the factors studied.

Descriptors: zygomatic fractures, signs and symptoms, facial trauma, facial injuries.

RESUMO

A proposta deste estudo foi avaliar os sinais e sinftomas apresentados por uma série de pacientes aten-
didos em uma clinica hospitalar, com diagnéstico de fratura do complexo zigomético. Cinquenta pacientes
consecutivos com diagnéstico de fraturas unilaterais do complexo zigomdtico foram estudados. Dados
demogrdficos e a sintomatologia foram obtidos. Os pacientes foram questionados sobre a presenca de
algum sinftoma. A seguir, o exame fisico incluiu a inspecé@o visual e a palpacdo bimanual da face na pesquisa
por sinais especificos. Os dados obtidos foram analisados estatisticamente, e possiveis correlacdes entre
fatores foram avaliadas. Os sinais mais frequentes foram: degrau na margem éssea (100%), afundamento
da regido jugal (94%), equimose periorbitéria (90%), assimetria facial (86%), edema (82%), epistaxe (68%)
e equimose subconjuntival (52%). Os sintomas mais frequentes foram: dor (82%), parestesia infraorbitdria
(70%) e dor na abertura da boca (58%). Houve poucas correlacdes entre dados pessoais ou classificacéo

das fraturas e sinais ou sinfomas especificos. As andlises estatisticas mostraram correlacéo somente para
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equimose subconjuntival com género (p=0,032) e diplopia com fratura do assoalho de érbita (p=0,031).

Foi concluido que existem sinais e sinfomas que podem ser considerados caracteristicos para fraturas do

complexo zigomdtico, havendo poucas correlagdes entre os fatores estudados.

Descritores: Fraturas zigomdticas; Sinais e sinftomas; Traumatismos faciais; Lesdes faciais.

INTRODUCTION

Fractures of the zygomatic complex are frequent
and often associated with facial lacerations or
swelling from soft tissue injury1,2. Signs and symp-
toms of the fracture of the zygomatic complex are
closely related to the surgical anatomy of the part1. It
has been reported that more complex fractures, such
as a tripod fracture with a distracted frontozygomatic
suture, have more signs and symptoms associated
with them3. However, no study has correlated signs
and symptoms with demographic data or the clas-
sification of these fractures.

Some signs and symptoms, such as flattening of
the malar prominence, ecchymosis of the lids and
conjunctiva, diplopia, anesthesia in the distribution
of the infraorbital nerve, and mandibular trismus,
have been described as characteristic of zygomatic
complex fractures4,5. On the other hand, some
of these signs and symptoms are not specific to
zygomatic complex fractures, and may occur with
maxillary or nasal fractures. Although a significant
improvement in imaging techniques has occurred
over the last few years, the plan of treatment should
be established based on the clinical and radiogra-
phic findings. Thus, it is important that the profes-
sional be able to recognize signs and symptoms
characteristic of these fractures.

The purpose of this study was to evaluate signs
and symptoms presented by a series of patients room
with a diagnosis of fracture of the zygomatic complex

attended in a hospital emergency unit.
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MATERIAL AND METHODS

Fifty consecutive patients with a diagnosis of
unilateral fractures of the zygomatic complex were
studied. These were selected from facial trauma
patients admitted to the Oral and Maxillofacial
Surgery Clinic at Dr. Arthur R. de Saboya Hospital.
The study was approved by the local committee on
ethics in research.

Demographic data and symptomatology were
obtained. All the patients were attended by the au-
thors. The occurrence of symptoms was recorded
through direct conversation with the patient. Patients
were asked about the presence of the following
symptoms: pain, anesthesia or abnormal sensibility
in the distribution of the infraorbital nerve, pain on
mouth opening, diplopia or double vision, and visual
impairment. Later, physical examination included an
examination of the eyes and bimanual palpation of
the face for the presence of the following signs: facial
asymmetry, facial lacerations or abrasions, oedema,
hematoma (Figure 1), epistaxis, subconjunctival
ecchymosis (Figure 2), limitation of eye mobility,
step deformity of bone margin, alteration of the eye
globe position, and depression of the zygoma or
zygomatic arch (Figure 3). The interincisal distance
was measured during mouth opening, and cases
were considered to have limitation when this value
was < 40mm. A diagnosis of orbital fracture was
confirmed by computed ftomography when there was
clinical evidence of the condition.

Radiographic evaluation included two or more of
the following projections: Waters, postero-anterior,
submentovertex axial, and computed tomography.
No radiograph were taken for the purpose of this stu-

dy. On the basis of the radiographic data, fractures
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Figure 1. Periorbital hematoma and subconjunctival
ecchymosis in a case of left side laterally rotated body
fracture.

@

Figure 2. Subconjuctival and periorbital ecchymosis in a
case of left side unrotated body fracture

Figure 3. Depression of zygoma in a case of left side
medially rotated body fracture.

were classified according to the system described by
Knight and Northé: |- No significant displacement;
II- Zygomatic arch fractures; lll- Unrotated body frac-

tures; IV- Medially rotated body fractures; V- Laterally
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rotated body fractures; VI- Complex fractures. After
clinical evaluation, all the patients except those with
nondisplaced fractures underwent surgical reduction
of their fractures, and the surgical findings were used
to help in the classification.

In order to analyze the statistically obtained
data in the comparison of two categories of a non-
parametric variable, the Mann-Whitney test was
used, while the Kruskal-Wallis test was employed
in the comparison of three or more categories of a
non-parametric variable,. When significance was
observed, a cross-tabulation between factors was
created and the Spearman correlation test perfor-
med. The level of significance was p<0.050 in all
the statistical analyses.

Radiographic evaluation included two or more of
the following projections: Waters, postero-anterior,
submentovertex axial, and computed tomography.
No radiograph was taken with the purpose of this
study. With the use of radiographic data, fractures
were classified according to the system described by
Knight and Northé: |- No significant displacement;
II- Zygomatic arch fractures; Ill- Unrotated body frac-
tures; IV- Medially rotated body fractures; V- Laterally
rotated body fractures; VI- Complex fractures. After
clinical evaluation, all the patients but those with non
displaced fractures underwent surgical reduction of
fractures, and findings during surgery were used to
help the classification.

In order to analyze statistically obtained data,
in the comparison of two categories of a non-
parametric variable, Mann-Whitney test was used,
while in the comparison of three or more categories
of a non-parametric variable, Kruskal-Wallis test was
used. When there was a significance, a crossed ta-
bulation between factors was made, and Spearman
correlation test performed. The level of significance

was p=0.050 in all the statistical analyses.
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RESULTS

The majority of patients were males (86% of the
cases), with the peak incidence occurring in the 21
to 30-year age group (34% of the cases). The distri-
bution of the fractures according to the classification
system adopted was as follows: | = 2 (4% ); Il =
7 (14%); 1l = 4 (8%); IV = 24 (48%); V = 3 (6%);
V=8 (16%); | + I = 1 (2%); Il + IV = 1 (2%).
Fracture of the orbital floor occurred in 4 cases (8%).
The prevalence of symptoms is presented in Table 1
and that of signs in Table 2. Findings such as visual
impairment, limitation of eye mobility, step deformity
of bone margin, and flattening of cheek were not
used for comparisons or correlation because they
were either very rare or very frequent.

In the comparison between gender and signs and
symptoms, with the application of the Mann-Whitney

test, there was significance only with subconjunctival

Table 1. Prevalence of symptoms of fractures of the
zygomatic complex.

Symptom N (%)
Pain 41 (82)
Infraorbital anesthesia 35 (70)
Pain in mouth opening 29 (58)
Diplopia 7 (14)
Vision compromisement 1 2)

Table 2. Prevalence of signs of fractures of the zygomatic
complex.

ecchymosis (p=0.033). Cross-tabulation between
these factors is shown in Table 3. A correlation be-
tween gender and subconjunctival ecchymosis was
confirmed (p=0.032).

In the comparison between age intervals and
signs and symptoms, with the application of the
Kruskall-Wallis test, there was significance only with
the occurrence of pain (p=0.043). Cross-tabulation
between these factors is shown in Table 4. However,
a correlation between age group and pain was not
confirmed (p=0.508).

In the comparison between classes of fractures
and signs and symptoms, using the Kruskal-Wallis
test, there was no significance.

In the comparison between fracture of the orbital
floor and signs and symptoms, using the Mann-Whi-
tney test, there was significance only with diplopia
(p=0.032). Cross-tabulation between these factors
is shown in Table 5. A correlation between diplopia

and orbital fracture was confirmed (p=0.031).

Table 3. Crossed tabulation between subconjuctival ec-
chymosis and gender.

Gender
Subconjunctival | Female Male Total
ecchymosis
No 6(12%) 18(36%) 24(48%)
Yes 1(2%) 25(50%) 26(52%)
Total 7(14%) 43(86%) | 50(100%)

Table 4. Crossed tabulation among age intervals and
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Sign N (%) ;

Step deformity of bone margin 50 (100) pam-

Flattening of cheek 47 (94) Pain

Periorbital ecchymosis or hematoma | 45 (20) Age interval No Yes Total
Facial asymmetry 43 (86) =20 0(0%) 1(2%) 1(2%)
Oedema 41 (82) 21-30 3(6%) 14(28%) | 17(34%)
Epistaxis 34 (68) 31-40 3(6%) 13(26%) | 16(32%)
Subconjuctival ecchymosis 26 (52) 41-50 0(0%) 8(16%) | 8(16%)
Facial lacerations 24 (48) 51-60 0(0%) 4(8%) 4(8%)
Limitation of mouth opening 23 (46) ~60 3(6%) 1(2%) 4(8%)
Alteration of eye globe position (14) Total 9(18%) 41(82%) | 50(100%)
Limitation of eye mobility (4)
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Table 5. Crossed tabulation between diplopia and fracture
of the orbital floor.

Fracture of the orbital floor
Diplopia No Yes Total
No 6(12%) 18(36%) 24(48%)
Yes 1(2%) 25(50%) 26(52%)
Total 7(14%) 43(86%) 50(100%)
DISCUSSION

In this study, the signs and symptoms presented
by patients with fractures of the zygomatic complex
were evaluated. Also, possible correlations betwe-
en symptomatology and the demographic data
or classification of the fractures were analyzed. In
order to avoid bias due to incomplete records, as
well as differing criteria among consultants, all the
patients were attended by the authors. The findings
of this survey have corroborated previous reports
regarding certain demographic data of zygomatic
complex fractures. There was a higher frequency
of males among the patients studied, confirming
many studies3,5,8,9-11. The most affected age
group was 21-30 years, thus corroborating previous
studies3,10-12.

Fractures with displacement and medial rotation
constituted the majority of cases in this study. This
finding is at odds with previous studiesé,11,13. A
classification based on plain radiographs probably
contains imprecisions, which are subject to personal
interpretations, and depends on good radiographic
techniques14. Imaging from computed tomography
affords more details, and may have influenced the
results2,8,15-17 , and this may also be the case
with the surgical data.

Associated fractures of the orbital floor were
infrequent, and this finding is similar to those of
other studies. Such fractures should be confirmed
with the use of computed tomography8,15-19. It is
important to note that this involvement is associated

with much of the morbidity related to zygomatic
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complex fractures2.

Pain, the most frequent symptom of these frac-
tures, was found in our study with a high frequency,
particularly in the fracture line areas, corresponding
to the junctions of the zygomatic bone. However, its
presence is seldom discussed in the literature20. Pain
on mouth opening was found in more than half of
the cases, being present mainly in the zygomatic arch
and medially rotated body fractures. This symptom
may be due to impingement of the coronoid process
by the displaced zygomatic fragment, and can be
slow fo resolve postoperatively2.

Anesthesia in the distribution of the infraorbital
nerve was often present, as has been reported by
other authors3,5,20, except in fractures of the
zygomatic arch. This symptom has been conside-
red as characteristic of fractures of the zygomatic
complex, although it is less frequent than pain — a
nonspecific symptom in the trauma patient. Infraor-
bital anesthesia is usually temporary, except when
there is compression or the nerve is torn5,10. In
many cases it may persist, even after the reduction
of zygomatic fractures20. Many patients do not
complain of infraorbital abnormal sensibility, and it
is important that this evaluation be brought to their
attention, thus lessening the likelihood of postope-
rative concerns?2.

Diplopia was found in some of the cases, cor-
roborating previous studies that have reported an
occurrence in 14.2 to 21% of cases5,6. Diplopia
may be due to contusion of the extraocular muscles
or swelling, as well as to entrapment of the muscles
or orbital fat in the orbital fracture2,5. This symptom
may resolve over time or require surgery2. Compu-
ted tomographic imaging is essential in identifying
such orbital lesions2,7. Visual impairment, represen-
ted by a case with visual field loss, is a kind of severe
ophtalmic disorder8. Comminuted zygomatic and
blow-out fractures are most frequently associated
with ocular injuries4,7. An ophtalmological evalu-

ation of difficulties with vision or cases of extraocular
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motion is important to prevent the condition being
interpreted as a postoperative complication2,7.
Step deformity of bone margin — the most fre-
quent sign of these fractures - was present in all
the patients, occurring in one or more fracture line
areas. It has been considered the most frequent
sign of zygomatic complex fracturel,5. Flattening
of the cheek was observed in most of the patients,
corroborating a previous study3. Loss of the normal
prominence of the malar eminence is considered
characteristic of zygomatic complex fractures5. Ho-
wever, this feature may be concealed by swelling1,2.
This depression was better elicited by an axial view
of the face. Facial asymmetry was verified in many
patients. This finding can represent evidence of these
fractures, while eye globe sinking may or may not
be associated with them5,10.
Periorbital ecchymosis or hematoma occurred
in a large number of cases. Although considered a
typical sign of these fractures, it can sometimes make
examination difficult2,5. Oedema was frequent,
mainly in periorbital and cheek areas, and may also
interfere with the clinical examination.
Homolateral epistaxis occurred in more than
two thirds of the cases. This sign is more frequent in
complex fractures, and of short duration3,5. Sub-
conjunctival ecchymosis was present in more than
half the cases. This finding may indicate an orbital
wall fracture, but its absence does not exclude a frac-
ture1. Facial lacerations occurred in almost half the
cases. Although reported as frequentl, this sign is
seldom mentioned in series of zygomatic fractures.
Limitation of mouth opening occurred in less
than half the cases. This finding is associated with
impingement of the coronoid process by the dis-
placed fragment of the zygoma or zygomatic arch.
Although trismus may be the chief complaint in
zygomatic arch fracture5,10, in many cases this sign
should be brought to the attention of the patient in
order to minimize postoperative concerns?2.

Alteration of eye globe position was verified in
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a few cases, particularly enophtalmus. This occurs
due to downward displacement of the fractured
zygoma or orbital wall fracture1,8,16. Although of
great significance, the frequency of this sign has not
been reported in zygomatic fracture series. Limita-
tion of eye mobility was the least frequent sign and
may be associated with a lesion of the orbital floor,
with entrapment of inferior muscles or orbital fat,
requiring surgeryl,2.

When the statistical analyses were made,
surprisingly few correlations were found between
symptoms or signs and the factors studied. There
was a correlation between diplopia and orbital floor
fracture. This finding indicates that diplopia, though
a possible cause of contusion of extraocular muscles
or swelling, may signify an orbital floor fracture. An
exploration with computed tomography is therefore
mandatory in such a case8,15,17. The other corre-
lation was between subconjunctival ecchymosis and
gender. However, to the best of our knowledge no
studies have demonstrated this finding. Despite the
possible influence of other factors, further studies are
necessary to shed light on this clinical event.

The analysis of the symptomatology of a
series of patients showed that there are signs and
symptoms that can be considered typical of fractures
of the zygomatic complex. Step deformity of bone
margin, flattening of cheek, periorbital ecchymosis,
facial asymmetry, oedema, epistaxis, and subconjun-
tival ecchymosis were the most frequent signs. Pain,
infraorbital anesthesia, and pain on mouth opening
were the most frequent symptoms. However there
were few correlations between the factors studied,
such as age groups, gender or classification of the

fractures, and specific signs or symptoms.
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