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Abstract:

Introduction: Isolated fractures of the zygomatic arch
represent a maxillofacial emergency. They are a source
of morphological and functional sequelae that are
sometimes debilitating but often remain underestimated.
Aim: to analyze our diagnostic and therapeutic strategy
in fractures of the zygomatic arch.

Material and methods: A cross-sectional and descriptive
study with prospective data collection, over a period of
six months, from January to June 2017, conducted at the
Department of Maxillofacial Surgery, Aesthetics and
Stomatology at the Mohammed VI University Hospital in
Marrakesh, involving 20 patients who presented an
isolated fracture of the zygomatic arch. The distribution
of fracture types was based on Yamamoto classification.

Result: The average age of patients was 31.5 years, with
a clear male predominance(90%). Road accidents were
the main cause (60%), followed by brawls (25%).
Orthopedic treatment with Ginestet hook, fixed-field and
Gillies technic were initially performed in 14 cases (70%)
and surgery in 3cases (15%). We believe that type 4 and
5 fractures with obvious morpho-functional disorders
should require surgery and the other types should be
orthopedic and converted to surgery if instability
persists. The limitation of mouth opening in 3 patients
was most often the result of a lack of reductions rather
than muscle contraction.

Keywords: zygomatic arcade, epidemiology, fracture
reduction and compression, sequelae

1. INTRODUCTION

The fracture of the zygomatic arch is a traumatic
solution of continuity of the lateral structure of the
middle third of the face, formed by the zygomatic
processes of the temporal bone and the temporal
process of the zygomatic bone.

These fractures are interesting for several reasons:
frequency, it represents 5 to 10% of the second
maxillofacial fracture [1], concerns particularly the
young man, and are source of aesthetic and functional
sequelae with risk of permanent constriction of jaws if
they are neglected [2] .

These fractures should not be underestimated and
must require the realization of a precise and rigorous
clinical and radiological assessments as well as an
adequate and early care, which is not always easy.

It is in this perspective; the goal of this study was to
analyze our diagnostic and therapeutic strategy in
fractures of the zygomatic arch and to draw attention
to this entity often wrongly underestimated.

2. MATERIAL AND METHODS

It is a cross-sectional and descriptive study with
prospective data collection, over a period of six months,
from January to June 2017, conducted in the
Department of Maxillofacial Surgery, Aesthetics and
Stomatology of the Mohammed VI University Hospital
Center in Marrakech.

It was concerning 20 patients who presented an
isolated fracture of the zygomatic arch.

A minimum radiographic and clinical follow-up of more
than 1 year was required.

All patients underwent a complete clinical examination
for functional signs (limitation of ocular motility,
limitation of mouth opening, temporal hypo aesthesia)
and morphology (sagging of the zygomatic arch relief,
lateral enlargement, zygomatic ax blow). Blondeau’s
radiological incidence has been requested for some
first-line patients, but often supplemented with a CT
scan.

The Yamamoto classification (Fig.1) has been adopted
as a reference [3] for the distribution of fracture types:

Type I : No displacement;

Type 11 : Displacementwithbone contact at all fracture
lines ;

Type II1 : Movement without bone contact to a fracture
line;

Type IV: Movement without bone contact with two
broken lines;

Type V: Comminution or displacement without bone
contact with 3 or more brokenlines.
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Figurel : Classification of the isolated zygomaticarch
fracture according to Yamamoto [3].

Management depended on the type of fracture and
morpho-functional disorders, ranging from
percutaneous reduction to osteosynthesis.

After the therapeutic indication, we divided our sample
into three sub groups named G1, G2 and G3 depending
on the type of treatment :

- G1: 3 patients who received surgical treatment
- G2: 14 patients who received orthopedic treatment
- G3: 3 patients who have undergone strict supervision

The following parameters were studied for each
patient: age, occupation, sex, mechanism of the trauma,
consultation time, time of care, limitation of
mouthopening, temporal hypoaesthesia, morphological
disorder, type of fracture, type of treatment, type of
reduction, type of restraint, type of sequelae .

3. RESULTS

Among the 201 patients admitted for zygoma fracture,
20 patients had an isolated fracture of the
zygomaticarch (9.95%).

The average age of the patients was 31.5 years with a
clear predominance of the group between 15 and 30
years, a clear male predominance of the order of 90%.
Road accidents were the main cause (60%), followed
by brawls (25%) and domestic accidents (15% cases).

The fractures of the zygomaticarch were located on the
left side in 12 cases (60%), in 7cases (35%) they were
on the right side, and in 1case (5%) bilateral.

The consultation time was less than 24 hours for 80%
of patients, 5% between 24 and 72 hours and 15%
after 72 hours.

The delay in the management was between a few hours
after the trauma to 21 days. 15% were treated in
emergency care before installation edema, 55% in the
first week, and 30% between 8 and 21 days.

The majority of patients presented edema, ecchymosis,
limited mouth opening, temporal hypoesthesia,
widening of the middle 1/3 of the face, zygomaticax-
likeappearance  (Figure 2), sagging of the
archrelief(Table 1).

Table1: Distribution of symptoms

Clinical Sign Number of Percentag
Cases e(%)

Edema 15 75

Bruise 10 50

Elargement of the 1/3 3 15

means of the face

Zygomaticax- 8 40

likeappearance

Limitation of 11 55

mouthopening

Between40-30 mm 5 45

<30 mm 6 54

Figure 2: zygomaticax-like appearance face and profile,
CT before reduction, photo low view with a good mouth
opening in after reduction.

Several types of fractures were found and distributed
according to the table2 :

Table 2: Distribution of lesions according to the
Yamamoto classification [3].

Type of Number of Percentage(%)
fracture cases (n)
Typel 3 15
Type II 10 50
Type III 5 25
Type IV 1 5
Type V 1 5
Medical treatment made of analgesics and

corticosteroids has been indicated in all patients.

Orthopedic treatment was performed in 14 cases
(70%) (Table 3), and surgical in 3 cases (15%),
3patients were subject to expectation and surveillance.

The reduction was checked postoperatively by X-rays
incidence of Blondeau within 24 hours and found to be
satisfactory in all cases.

Table 3: Distribution of orthopedic treatment according
to the type of fracture.

Type of Reduction by Reduction Reduction by

fracture Ginestethook by fixed Gilliestechnic
clamp fields

Type2 7 2 1

Type3 1 1

No reduction by vestibular route.

On the operating table, 14 orthopedic reductions were
stable after at least one attempt. The fracture remained

© 2019, IJISMS

Page 2



International Journal of Innovative Studies in Medical Sciences (IJISMS)

ISSN 2457-063X (Online)

www.ijisms.com

Volume: 3 Issue: 2 | 2019

veryunstable and required conversion to osteosyn
thesis for restraint (Table 4).

Table 4: Distribution of fracture stabilityafter
orthopedic treatment

Type of fracture Stable Unstable

Type2 10 0

Type 3 4 1

On the 3 patients who underwent surgical treatment, 2
were indicated immediately (1 was type 4 and the
other was type 5), and one was type 3 converted to
surgery after failure of orthopedic treatment.

The translesional way was the first way in one patient,
and the hemi-coronal rin the other 2 patients.

The mini-plates of osteo synthesis were the means of
contention in the 2patients while the wire of steel was
used with 1patient.

During the post operative check in of our patients we
noted secondary displacements for a patient of G3, and
1patients of G2. A case was seen on time and reduced
again.

The followings equelae found are reported in Table 5.

Table5 : Distribution of sequelae in the 3 groups

G1 G2 G3
Limitation of mouth 0 2 1
opening
Morphologic Sequelae 0 2 1
Cicatricialalopecia 1

No neurologicaldisorderwas found.

A patient in the G2 group who maintained a tight
mouth opening limitation with a morphological
disorder following vicious position consolidation was
operated for osteotomy at 8 months with a satisfactory
result after rehabilitation.

Sequelae by fracture type are listed in Table6.

Table6 : Distribution of different sequelae according to
type of lesions

Sequelae Typel Type2 Type3 Type4 Type5
Limitation of 1 0 2 0 0
mouthopening

MorphologicSeque 1 0 2 0 0

lae

Cicatricialalopecia 0 0 0 0 1

4. DISCUSSION

A good clinical and radiological evaluation of the
fractures of the zygomatic arch allows to better retain
the therapeutic indication and to guarantee a good
result. The classification of YAYAMOTO was used
because of the details it provides unlike the other
classifications [3]. Fractures of the zygomatic bone are

a frequent emergency in maxillofacial surgery [4]. Our
frequency of 9.95% is similar to Grenoble University
Hospital where fractures of the zygomatic arch (FAZ)
represent 5 to 10% of zygoma fractures [5]. At the
epidemiological level, the male predominance (90%)
and the young age (31.5 years) of the patients are
related to the literature [5, 6]. This is explained by the
fact that this population is indeed more exposed to
risky behavior during sports and car activities, and
remains more involved in acts of violence. Unlike
women whose lifestyle is less exposed to risk factors

[7].

Road accidents (vehicle occupants, pedestrians,
cyclists) were the most common cause and accounted
for 60% of all etiologies in our study of aggression,
which is consistent with Bouguila's work [8]. But for
the other European series, roads accidents are
generally decreasing, and all efforts made in terms of
road safety show the effectiveness of these measures
[9]. It therefore seems urgent in our context to insist on
the need for a strategy to combat this scourge, based on
education and information on road safety, in order to
reduce the incidence of these fractures. Clinically, the
morphological signs were dominated by the loss of
zygomatic arch relief. Functional signs were dominated
by the limitation of mouth opening that resulted from
both pain reflex and coronoid-malar conflict.

The temporal hypoaesthesia found in a patient could be
explained by compression or attrition of the
zygomatico temporal nerve, must be sought before any
therapeutic attitude, because it has a medico-legal
interest.

The left predominance of the lesions can be explained
by a considerable contribution of the aggressions
because the majority of the aggressors are right-
handed therefore often attack the left side of the victim
[10].

Radiologicalincidence of Blondeauis the mostused X-
rayexamination for anylatero-facial trauma but
wassupplanted by the computed tomography
requested for almost all of our patients. It has the
advantage of specifying the number and location of the
fracture lines, the movements of the various fragments,
highlighting muscle incarceration and the existence of
another lesion requiring immediate management. Its
availability makes its realization easy in urgency [11].

The Blondeau is not oftenused in diagnosis. It served us
more like for some teams in postoperative control. In
fact, standard radiographs remain the reference for
post-operative para-clinical examinations [12].

In 2008, in France, the High Authority of Health
concluded, in a technological evaluation report entitled
"Indications of the radiography of the skull and / or the
facial solid mass" on the uselessness of the standard
radiographs in the lesions of the middle third of the
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face. Computed tomography of the facial fundus is the
diagnostic reference examination [11].

The purpose of the treatment is the restoration of the
shape and harmony of the face and to restore the
mouth opening with the lowest morbidity. The means
to achieve this are medical, orthopedic and surgical.
The principle of this therapy is based on the tandem
reduction-restraint either by engrainement or fixation
of the fragments.

Several methods for reducing zygomaticarch fractures
have been described [7, 13, 14].

We used three types of reduction, percutaneous
Ginestethook (8cas), fixed-field clamp (3cas) and
reduction by the way of Gillies (3cas). No endobuccal
reduction wasused. Techniques using endobuccal
approaches would pose a risk of infection but leave no
scar while those using oral exo routes are considered
more infectious but expose to a scarring ransom and a
theoretical risk of injury to the facial nerve [10]. No
case was lamented in our series.

Fixed-field clamp reduction, used in 3 patients under
local anesthesia in the emergency room with
satisfactory results, was described in 1999 by Hwang
[15]. First, the zygomaticarch fracture is identified,
then the localization of the points of anesthesia. Then,
the first jaw of the fixed-field clamp is introduced then
the second jaw to maneuver the reduction (Fig3).

Figure3 : Fracture reduction by fixed clamp field.

This is a simple technique, minimally invasive, effective
and especially feasible in emergency room without
preconditions. It presents a minimum risk of infection
or neurovascular injuries and leaves no scar [10].

Reduction by Ginestet hook was used in 8 patients. It
requires control of the force applied during elevation to
avoid excessive displacement of the fracture in the
opposite direction and compromise any possibility of
shattering fragments. Although the crackle that occurs
at the time of reduction indicates that the reduction is
complete, it must be clinically confirmed. This
technique requires experience [16].

The reduction by Gillies technique[13], 3cases of our
study makes it possible to carry out safely the
reduction of fractures depressions. The incision was
drawn in the scalp, next to the temporal fossa, 1 cm in
front and 2 cm above the root of the helix. The
temporoparietal fascia is opened with the scalpel in the
sens of the incision. The reduction of the arch is often
enmeshed and stable. This technique presents the risk
of a limitation of oral opening by muscular contraction,
but not deplored in our study.

For the bloody reduction, 3cases in our series, the
coronal way was our main choice (Fig3). It gives a good
exposure of the zygomaticarch, facilitating a good
anatomical reduction. The risk of neurological damage
is lower with minimal morbidity and an aesthetically
acceptable scar. It has some disadvantages such as the
long duration of operative time, cicatricial alopecia but
can be minimized by broken incisions [17].

The fixation of the fracture was achieved by mini plates
(2cases), which allowed a fast anatomic and functional
reconstruction (Fig4) [18]. As for the use of the fixation
by steel wire, itkeeps a place in comminutive fractures,
1cases of ourseries.

Figure4 : Coronal typ4 fracture exposure and mini plate
contention.

However, the management of these fractures remains
debated. Schools that opt for conservative treatment
[19], which is closed reduction (Gillies technique, for
example), consider that the relatively simple clinical
results achieved by this technique are satisfactory, and
that the inconveniences caused by the open way are
dashed. For the opposite side, he believes that post-
reduction sequelae are frequent and difficult to
manage ; therefore, type4 and 5 fractures should be
directly addressed and fixed [20].

For us, the most practical therapeutic approach would
be to deal with morpho-functional disorders and the
type of fracture. We believe that type 4 and 5 fractures
with marked morpho-functional disorders should
require surgery and the other types should be
orthopedic and converted to surgery if instability
persists.
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Not displaced fractures of the zygomaticarch (G3) don’t
require orthopedic or surgical correction. Insofar as
these fractures do not lead to aesthetic and functional
implications, a simple clinical monitoring is
recommended.

In our study, the sequelae were essentially the
limitation of oral opening (3cases) which was most
often the result of a lack of reduction rather than
muscle contraction, morphological disorders following
an insufficiency of reduction and / or secondary
displacement.

The management ofthesesequelaeremainsa major
challenge. It can be avoided if most of the principles
applicable to the management of the initial trauma as
well as the period of care are respected[21].

5. CONCLUSION

Fractures of the zygomaticarch are becoming more
frequent and bring into play the functional and
aesthetic prognosis of patients. They are often
underestimated. Therefore, they must require adequate
and rapid treatment to correct the aesthetic damage
and avoid morpho-functional sequelae so the patient
can quickly return to an acceptable socioprofessional
life.
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