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Background: The Zygomatico maxillary complex fractures (ZMC) are commonly encountered
in the practice of the maxillofacial surgeon. Perfect management of the fracture is absolutely
essential as the revision surgeries are tedious. Surgical management of ZMC is done at two or
three points depending on the clinical displacement. Aims and Objectives: Zygomatico maxillary
complex is the second most common fractures next to nasal bone fracture in the face worldwide.
ZMC fractures are frequently seen and they were managed in great volumes throughout the
country. The aim of our study is to prove the surgical outcomes of two-point fixation in the
management of ZMC fractures. Materials and Methods: The inpatient records follow up records,
radiographic records and photographs of 55 patients who underwent management of ZMC
with two point fixations (one at zygomatic buttress and one at the fronto zygomatic region)
were retrieved and analysed for the surgical outcomes. The evaluation was done preoperatively
and postoperatively at 4weeks, 8 weeks and 12 weeks. Result: Two-point fixations give
stable results both aesthetically and functionally in the management of Zygomatico maxillary
complex fractures. Conclusion: Rigid internal fixation with titanium miniplates at two points
in zygomatic buttress and in the fronto zygomatic region can be adopted with confidence as
it gives excellent results. The scar formed in the infraorbital region or the unsightly ectropion
can be avoided by not including the infra orbital region.
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INTRODUCTION

The Zygomatico maxillary complex fractures are commonly
encountered in the practice of the maxillofacial surgeon.
ZMC is vulnerable to fracture because it is prominent next
to nasal bone prominence. Various studies from India and
worldwide on the etiology of the fracture of ZMC and
Zygomatic arch recorded that RTA, inter personal assault,
self-fall and sports injuries as the contributing factors. A
medially displaced fracture hinders with the movement of
the mandible and leads to trismus. A laterally or inferiotly

ot postetior displaced ZMC leads to enophthalmous/
vertical dystopia due to increase in orbital volume. Further,
correction of these facial fractures at the earliest is indicated
to overcome these functional deformities. The additional
clinical entity which few patients experience is the
neurapraxia of the Infra orbital N due to the impingement
of fracture fragments. A planned and timely intervention
is absolutely essential as the revision surgeries in the
facial region is a herculean task .Moreover the outcome
of the revision surgeries with respect to restoration of
aesthetics and function is suboptimal when compared to
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surgeries done within two weeks of the injury. So, surgical
intervention, open reduction and internal fixation of
ZMC are the accepted treatment worldwide for the last
two decades. Management of ZMC fractures are done in
great volumes in the Indian subcontinent due to increased
incidence of RTA. Consensus regarding the fixation of the
ZMC fractures in two points or three points still remains
controversial. This study, which was done in a tertiary care
hospital, in south India gives the insight about two-point
fixations in the management of ZMC fractures.

MATERIALS AND METHODS

Fifty-five patients of ZMC fractures who underwent
ORIF (Two-point fixation) under GA were included in the
study. The study was done after obtaining institute ethics
commiittee clearance No163/IEC/IGMC&RI /F7/2018.)

Inclusion criteria

Patient who reported within 72 hrs of injury.

Age group -19 to 60 yrs

Fractures operated within 10 days of injury

Isolated ZMC fractures

Patients with or without parasethesia of infra orbital

N

6. Clinical presentation of Enophthalmous/vertical
dystopia

7. Trismus

Malar height disproportion to contra lateral side

9. Associated undisplaced/mildly displaced zygomatic
arch fractures

Bl ol

®

Exclusion criteria

Associated fractures such as

Communitted Zygomatic arch fractures
Mandibular fractures

Lefort fractures

Bilateral ZMC fractures

Patients already treated for facial fractures
Patients with orbital floor fractures

ARl e

The parameters that were assessed were Demographics,
etiology, clinical parameters like trismus, vertical dystopia,
correction of malar asymmetry and enophthalmous. The
inpatient records and follow up records of the patients
were analyzed in the study (at 4 weeks, 8 weeks and 12
weeks). Patient’s radiographs, photographs and CT scans
were analysed to evaluate the surgical outcomes of two
point fixation for ZMC fractures.

Surgical procedure

Elevation through intra oral Keens’ approach was done
after a vestibular incision. Next the zygomatic buttress
was exposed followed by lateral eyebrow incision
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(Schematic diagram 1). The first fixation was done in
fronto zygomatic region followed by the zygomatic
buttress (Schematic diagram 2). This sequential manner
of two-point fixation (Figures 1-4) gives three-dimensional
stability. Fixation in Fronto zygomatic region after elevation
through Keens’ approach gives one more chance to reduce
the fracture and fix the fracture. This is due to the fact
that the fractures were clearly visible for manipulation in
lateral eyebrow approach. Fixing in fronto zygomatic region
retains the displaced bone in place, aids in fixation of the
next point. The second point was zygomatic buttress, this
provides the stable fixation as it counteracts with the pull of
masseter. Further, fixation in the fronto zygomatic vertical
buttress gives a stable fixation against the rotational forces.
All the patients were instructed not to sleep in the operated
side to avoid displacement and advised to take soft diet to
avoid the pull of masseter in zygomatic buttress. Moreover,
the staple food of south India is Rice and Rice products
and this does not produce much masticatory pull over the

A=
N =>C
\ i/

Schematic Diagram 1: (A) Fracture of frontozygomatic region,
(B) Fractrure of infraorbital margin, (C) Fracture of zygomatic buttress

Schematic Diagram 2: (A) Miniplate fixation in the frontozygomatic
region, (B) Miniplate fixation in the zygomatic buttress
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Figure 2: Pre operative photo with enophthalmous and malar flattening

fixed fractured sites. The ORIF under GA were done by a
single operating surgeon for all the patients included in the
study. Informed consent for surgery plus the permission to
publish patient’s photographs and their clinical reports were
obtained from all patients who underwent surgery under
general anaesthesia for the management of maxillofacial
fractures.

RESULT

On analysis of the patient’s data, it is evident that fractures
of ZMC occur most commonly in males than females
(Graph 1). RTA is the most common etiology followed by
assault, sports injury and fall from height (Graph 2). On
analysis of the clinical parameters (Table 1) it is evident
that none of the patient had trismus. Vertical dystopia
was present in two of the patient on clinical examination
at fourth week. Although this is evident clinically and
radiologically none of patients had complained on follow
up since it was mild. One of the patients had persistent
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Figure 4: Post operative —malar asymmetry and Enophthalmous
corrected

Trismus Vertical Enophthalmous Malar
N=55 dystopia N=55 asymmetry
N=55 N=55
4 weeks 0 2 1 3
8 weeks 0 2 1 2
12 weeks 0 2 1 2

enophthalmous at the end of fourth week as this patient
had a laterally displaced fracture with increased orbital
volume. Malar asymmetry was seen in 3 patients at fourth
week but at the end of eighth and twelfth week it was
evident in 2 patients only. This can be attributed to mild
persistent facial swelling in severely displaced fractures.

DISCUSSION

Zygoma is a strong check bone with four articulations.
The buttresses of the face that are connected to ZMC are
naso maxillary in the anterior aspect, the pterygomaxillary
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H Male
M Female
Graph 1: Gender Distribution
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Graph 2: Etiology Of Zygomatic Fractures

in posterior aspect and laterally the Zygomatico maxillary
buttress. Commonly, an injury to the face leads to
disarticulation of the suture lines rather than the fracture
of the zygoma proper.! The most common etiology
of ZMC fractures are RTAZZMC fractures are seen in
isolation or in combination of other midface fractures due
to complex mid face anatomy.”® ZMC causes ocular and
functional deformities, so this makes the surgical treatment
mandatory.® Studies by Zing” and Covington® proves that
90% Zygomatic fractures are treated by open reduction.
Dingman and Natvig demonstrated that most fractures
treated by closed reduction lead to severe injuries than their
pre operative status and the study was in favour of open
treduction for displaced fractures.’

It is claimed that alignment of spheno Zygomatic junction
is the key for reduction in laterally displaced fractures. This
sequential approach had led to the preservation of facial
width and the height.!” A closed reduction of a displaced
fracture leads to persistent diplopia, malunion and residual
deformity of the face."" Closed reduction techniques are
reserved for only fractures with mild displacement. Keens
intraoral approach was used in all our cases before fixation
and it is an excellent approach for ZMC reduction without
a cutaneous scar. De Souza et al used Keens approach with

Asian Journal of Medical Sciences | Jan 2021 | Vol 12 | Issue 1

its modification to fix the infra orbital rim'*. Management
of ZMC fractures in one point, two point or three point still
remains a controversy. The undisplaced, non communited
fracture of lateral orbital rim or infra orbital rim can be
managed by one-point fixation in the maxillary buttress."
Kim et al used one-point fixation in zygomatic buttress
without addressing fronto zygomatic or infraorbital region.
He claimed that the method is aesthetically satisfactory
and found no difference in stability.'* O Hara proved that
maxillary buttress fixation is the best fixation site as it
counteracts the pull of masseter and gives an aesthetically
acceptable scar as it is present under the muscle and he
added that the infra orbital region is the least preferred
site.'” Nitsh A et al used two point fixations in which he
fixed the zygomatic buttress as the first point and the
second point is either Infra orbital rim or the fronto
zygomatic region in two study groups. They strongly
suggested that zygomatic buttress should be fixed and
fronto zygomatic or infra orbital rim can be alternated.
The study concluded that three-point fixation is only
for laterally displaced fractures.'® According to Ellis et al
maxillary vestibular approach was used commonly with
either infra orbital rim or the fronto zygomatic fixation.
They also ascertained that complication with vestibular
approach is less and with other two approaches it increases
by 20%."" Nagossa M et al in his computer assisted study
on the stress levels at bone screw interface claimed that
maximum stress is at the infra orbital rim."®

Parashar et al on his study says that single fixation fails to
address three-dimensional stability as it does not counteract
with the rotational forces. Further, he claimed that three-
point fixation leads to unsightly scar and nerve palsy”.
Gandhi et al proved that stability with two-point fixation
is as good as three-point fixation when miniplates were
used.” Choung and Kaban used lateral eyebrow as the
initial approach because of direct access, imperceptible
scar and no complications.”

Nishta and Gadkari in their systematic review proved that
5 out 8 studies support three point fixation.” Na and Lim
et al had found no difference in stability between two point
and three point fixation however he found difference in the
facial projection.” Wail et al compared two and three point
fixation in two groups and evaluated surgical outcomes with
CT scans. He found no significant difference in stability and
concluded that two-point fixation is as good as three-point
fixation with respect to stability of fractures.** Sarkarat
et al®® studied the stress, strain and rotational forces after
one-point fixation in ZMC fractures by finite element
analysis and concluded that fixation of miniplate in FZ
tolerates more masticatory force than infraorbital rim.
Rana et al*® measured vertical dystopia and malar height
discrepancy in two study groups who underwent two-point
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fixation and three-point fixation. Rana et al. recorded
average malar height in two-point fixation being 66.72 £
3.62 mm with minimum and maximum value of 59 mm
and 75 mm, respectively, while average malar height in
three-point fixation being 68.26 * 3.76 mm with minimum
and maximum value of 60 mm and 74 mm, respectively.
Average vertical dystopia in two-point fixation was 3.18 £
1.003 mm with a range of 4 mm and in three-point fixation;
average vertical dystopia was 2.36 £ 1.102 mm with a range
of 3 mm. The values were statistically significant between
two groups but the improvement in the vertical dystopia
and malar height increase is only slightly greater with three-
point fixation than the two-point fixation.

A study on stability of two-point fixation was conducted
by Mittal et al”’ by measuring the pre and post operative
values of vertical dystopia and malar height discrepancy.
The study showed a statistically significant increase in
clinical parameters post operatively and hence proves that
two-point fixation leads to stable fixation of the fractured
fragments.

Two-point fixations were routinely done in our centre for
the past 7 years in the management of ZMC fractures
(Figure 1-4). This protocol of two-point fixation is
followed because numerous studies from India support
the technique. Moreover, getting an informed consent for
performing infra orbital approach for fixation was little
difficult as the patients were not prepared for the unsightly
scar below the eye. This is because most of the patients
were young males. The commonest etiology is RTA due
to the poor compliance to traffic rules. In RTA, out of 37
patients 26 patients were under the influence of alcohol
during driving. Interestingly all the sports injury was
because of cricket ball injury or injury while playing cricket.
Fall from height happened only in construction workers.

On evaluation of clinical parameters, out of 55 patients
2 patients had vertical dystopia and one patient had
enophthalmous. This is due to severe lateral and inferior
displacement of the fracture fragment. Malar asymmetry
was evident in 3 patients at the end of 4 weeks and reduced
to 2 patients at the end of 8 weeks and 12 weeks. This is
due to persistent mild swelling on the management of
severely displaced fractures.

Our institutional experience and results clearly demonstrated
that two-point fixation is the first choice for the
management of ZMC fractures. Two-point fixations in
zygomatic buttress and fronto zygomatic region is highly
recommended for fractures with moderate displacement.
The limitation of this study is, since it is a retrospective
study, emphasis on the biomechanics of two-point fixation
is less. So, we would like to conduct a prospective clinical
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trial with greater insight into biomechanics of two-point
fixation.

CONCLUSION

Zygomatico maxillary complex fracture, a tetrapod fracture
leads to complex facial injuries. Further these ZMC
fractures leads to cosmetic and functional deformities.
A well planned surgery within two weeks of injury leads
to anatomic reduction and proper fixation of displaced
ends. The restored bony architecture enhances soft tissue
healing without formation of contracture, this is of
paramount importance to prevent unsightly ectropion or lid
contractures. Two-point fixations give a very stable fixation
of ZMC fractures when it is done in zygomatic buttress and
fronto zygomatic region. Moreover, ORIF in two points
prevent the need for additional incision and miniplates
and thus reduces the operating time. However, in severely
displaced and communitted fractures of ZMC along with
communitted fractures of zygomatic arch, it warrants
additional fixation depending on the clinical situation.
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