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Zygomaticomaxillary buttress and its dilemma
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Abstract (J Korean Assoc Oral Maxillofac Surg 2018;44:151-158)
Zygomatic fractures are the second most common fractures of the facial skeleton, after nasal bone fractures. Due to its uniqueness, the malar bone
plays a very important role in maintaining appropriate facial contours. Zygomatic fractures can cause ocular and mandibular functional impairment,
along with cosmetic defects. With the help of advanced imaging techniques and various treatment options, the management of zygomatic fractures has
become more sophisticated and less invasive. This article discusses zygomatic fractures in detail: their clinical and radiographic features, and the various treatment options available.
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I. Introduction
The malar bone plays a unique role in maintaining facial
contours and the underlying bony architecture1. Any break
in continuity or dislocation of this bone disrupts ocular and
mandibular functions, and may cause cosmetic defects. The
zygoma is most vulnerable to fracture beyond the dorsum of
the nose2. Due to its unique bony architecture, it can withstand blows of significant impact without being fractured.
Zygomatic fractures can also lead to disarticulation from the
suture line along the four articulation surfaces (i.e., the zygomaticomaxillary complex, the zygomatic complex [ZMC]
proper, and the orbitozygomatic complex). Zygomatic fractures should be treated early because they can cause both
functional and cosmetic defects. The most important functional defect encountered is reduced mouth opening due to
impingement on the coronoid process3. This makes early
diagnosis and management important. Zygomatic fractures
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require appropriate treatment because inadequate skeletal
healing can cause reduced malar projection, resulting in facial
cosmetic deformities. Accurate positioning of the fractured
bone (posterior to the skull base and anterior to the midface)
should be performed in order to repair the fragments. The
ability to withstand the forces of a blow to the midface comes
via a strong attachment of the frontal, maxillary, zygomatic,
and sphenoid bones to one another. These bones are enclosed
by the thicker bones of the facial buttress, providing strength
and stability. The elements of the facial buttress are listed in
Table 14.

II. Classification of Zygomatic Fractures
A handful of classifications for fractures of the zygomatic
bone complex are recorded in the literature, but they have not
been established for regular clinical application5. The most

Table 1. Elements of the facial buttress
Buttresses
Vertical buttresses

Horizontal buttresses

Parts of buttresses
1. Nasomaxillary
2. Zygomaticomaxillary
3. Pterygomaxillary
4. Vertical mandible
1. Frontal bar
2. Infraorbital rim & nasal bones
3. Hard palate & maxillary alveolus
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Table 2. Classification of zygomatic fractures
Classification

Subtypes

Type 1: no significant displacement
Type 2: isolated fractures of the zygomatic arch
Type 3: fractures rotated around a vertical axis
3a: internally, 3b: externally
Type 4: fractures rotated around a horizontal axis
4a: medially, 4b: laterally
Type 5: fracture displacement of the complex en bloc
5a: medially, 5b: inferiorly, 5c: laterally
Type 6: displacement of the orbital floor
6a: inferiorly, 6b: superiorly
Type 7: displacement of the orbital rim segments
Type 8: complex comminuted fractures
Knight and North Group 1: undisplaced fractures
Group 2: isolated displaced fractures
classification7
Group 3: displaced body fractures (unrotated)
Group 4: medially rotated fractures
4a: outward at malar buttress,
4b: inward at the FZ suture
Group 5: laterally rotated fractures
5a: upward at the infraorbital margin,
5b: outward at the FZ suture
Group 6: any additional fracture lines across the
main fragment

Rowe and Killey
classification6

(FZ: frontozygomatic)
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accepted classification systems are listed in Table 26,7.

III. Clinical Symptoms
The symptoms of zygomatic bone fractures rely largely
upon the pattern and the extent of the fracture line. Possible
clinical features are listed in Table 38.

IV. Radiological Diagnostics
The most accepted radiological procedure for establishing a proper diagnosis for midface fracture and zygomatic
fracture is computed tomography (CT) scan. Bony structures,
foreign bodies, hematoma, herniation, and emphysema are
well depicted by this method8. Injuries can be analyzed in
axial, coronal, and sagittal sections. For intricate trauma,
three-dimensional reconstruction can be performed to further
evaluate injury. Cone-beam computed tomography may be
preferred for the three-dimensional presentation of zygomatic
bone fractures, but the disadvantage of this procedure is its
low significance regarding soft tissue structures. In this respect, the CT diagnostic procedure is superior. Furthermore,
the orbit, eye muscles, optic nerve, and retroglobal hematoma
can be well assessed with computed tomography9.
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Table 3. Clinical symptoms of zygomatic bone complex fractures
Serial no.
1
2
3
4
5
6
7
8
9
10
11
12

Clinical symptoms
Flattening of zygomatic prominence
Periorbital ecchymosis and hematoma
Pain
Buccal swelling
Epistaxis
Palpable step in the area of the infraorbital rim
Impaired eye movement
Diplopia
Enophthalmos
Impaired vision
Impaired mouth opening
Hypoesthesia, paresthesia, or anesthesia of the
infraorbital nerve
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V. Management of Zygomaticomaxillary
Complex Fractures
1. Surgical indications
Undisplaced fractures without functional disturbances do
not require surgical therapy8. Complex fractures lead to impairment of the infraorbital nerve (temporarily or permanently) due to trauma or impingement on its bony canal. Impingement of the infraorbital nerve by dislocated bone fragments
indicates surgical correction10,11. Dislocation of the fractured
fragment in the medial direction can lead to impaired coronoid function, and thus impaired opening of the mouth. Such
cases usually require open or closed reduction of the fracture
fragments8.
2. Conservative treatment
In cases of undisplaced or minimally displaced fractures
of the zygomatic bone, conservative procedures are the
preferred options. These include physical measures (e.g.,
cooling) and drug therapy (e.g., analgesics or decongestion
medication). The patient is instructed to eat soft meals to
avoid secondary dislocation of the zygoma due to traction
of the masseter muscle. Conservative treatment may also be
indicated for severely impaired fractures, despite dislocation
of the zygomatic bone. Patients with orbital complications,
even without dislocation of the zygomatic bone complex, are
candidates for emergency surgery12.

Surgical approaches to treating zygomatic fractures

3. Closed methods of reduction and fixation
The reduction and fixation of fracture fragments should be
performed as early as possible to avoid any functional and
cosmetic deformities. The two biggest problems encountered are an uncertain repositioning of the fracture gaps, and
an inappropriate postoperative stability of the repositioned
zygomatic body. A closed reduction of zygomatic fractures
is contraindicated if surgical correction of the orbital floor
is required11. Closed reduction procedures are less laborintensive, but still provide appropriate decompression of the
infraorbital nerve. For the closed reduction of the zygomatic
bone, two transcutaneous approaches are recommended.
According to Gillies, the first approach consists of reaching
the zygomatic bone through a small temporal incision8. The
fascia of the temporalis muscle is incised to insert an elevator
below the zygomatic arch. The second approach is performed
percutaneously with a bone hook. A small incision is made 2
cm laterally to the temporal canthus, and the hook is inserted
through the skin under the zygomatic bone, where it is then
repositioned13. Percutaneous insertion of a “Caroll-Girard”
screw is a less traditional technique to pull the zygomatic
bone into an undislocated position, and to reposition it11.
In 2014, Patil and Patil14 used Gillies temporal approach in
three cases of left ZMC fracture. They concluded that it is a
desirable approach for undisplaced zygomatic fractures due
to its simple, effective, and cosmetically acceptable results.
In 2013, Salinas et al.15 treated 23 patients with zygomaticomaxillary complex fractures using a closed reduction method
with Steinmann-pin fixation. They compared their outcomes
(reduction and esthetic) with those of patients who underwent
open reduction and internal fixation (ORIF) techniques. They
found that the average facial incision length was shorter than
that associated with traditional methods, which often require
multiple incisions. They concluded that their method of repairing ZMC fractures provided adequate bony alignment
and esthetics, shorter operating times, only one small incision, and excellent patient outcomes.

VI. Open Methods of Reduction and Fixation:
Surgical Approaches to Zygomaticomaxillary
Complex Fractures
1. Approach through traumatic skin lesions
In order to avoid making further incisions, several authors
have described approaching a fracture through traumatic skin

lesions. According to Kühnel et al., midface trauma is closely
related to soft tissue lesions. If these lesions are located and
sized appropriately, they can be used as access points for
fracture reduction and fixation. If access to the fracture is
small, the incision can be extended parallel to the natural skin
lines11.
2. The maxillary vestibular approach
According to The AO Foundation, this method can be used
for the complete exposure of the maxilla, nose, and ethmoid
region. Rehman et al.16 conducted a study on 81 patients with
zygomatic bone fractures to determine patterns of fracture,
etiology, and treatment options. The author described several
advantages to this approach.(Table 4)
3. The supraorbital eyebrow approach
This popular approach is used to gain access to the lateral
orbital rim. No important neurovascular structures are at risk
with this approach. If the incision is extended inferiorly for
better exposure, it crosses the resting tension line (or crow’s
feet) perpendicularly. This affects cosmetic eyebrow removal,
and restricts its use in women17. This approach has certain advantages and limitations.(Table 4) Fernandes et al.18 used this
technique on 16 patients and concluded that this approach
is safe and useful in selected cases (e.g., lesions near the
anterior fossa, suprasellar cisterns, and Sylvian fissure). The
authors described good postoperative and cosmetic results.
Other researchers treated ZMC fractures using two point
fixations and a supraorbital approach. They also obtained
favorable results in relation to postoperative stability and esthetics19.
4. The transconjunctival versus the transcutaneous
approach
The transconjunctival incision is also known as the inferior fornix incision. Depending on the relationship of the
orbital septum to the path of dissection, Bourguet in 1928
described this approach as preseptal or retroseptal. On the
basis of skin incisions in the lower eyelid, the transcutaneous approach has been given many names in the literature
(e.g., blepharoplasty, subciliary, lower eyelid, mid-eyelid,
subtarsal, and infraorbital rim)17. In 2010, Langsdon et al.20
conducted a retrospective study on 45 patients to compare the
transconjunctival approach with the transcutaneous approach.
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Table 4. Surgical approaches to zygomaticomaxillary complex fractures
Surgical approach

Access area

Maxillary vestibular
approach

• Anterior surface of the maxilla
• Zygomaticomaxillary buttress
• Infraorbital rim
• Zygomatic arch, anterior part of zygomatic
arch
• Piriform aperture
• Anterior nasal spine and nasal septum
• Lateral supraorbital rim
• Frontozygomatic suture line and region
below it
• Infraorbital rim
• Medial wall of orbit

Supraorbital eyebrow
approach
Transconjunctival
approach
Transcutaneous
approach
Lateral eyebrow
approach
Lower eyelid approach
Subciliary
Subtarsal

• Inferior orbital rim
• Floor of orbit
• Lateral orbit
• Inferior portion of medial orbital rim and wall
• Lateral orbital rim
• Lateral orbital rim
• Infraorbital rim
• Orbital floor
• Infraorbital margin

Infraorbital approach

Coronal approach

Buccal sulcus
approach
Keen technique and
modified Keen
technique

• Orbits
• Zygomatic bodies
• Zygomatic arches
• Supraorbital lateral orbital rim
• Zygomatic complex and zygomatic arch
fracture
• Zygomatic arch
• Infraorbital rim

Advantages

Limitations

• Anatomical reduction of fracture
• Chances of infraorbital
segments intraoperatively
nerve damage
• Reliable method of fixation and the means • Surgical precision required
to provide three-dimensional stability
• Hidden intraoral scar
• Few complications
• Simple and rapid access to
frontozygomatic area

• Extremely limited access
• Scar mark

• Hidden scar
• Rapid method
• No skin or muscle dissection required
• No scar formation
• Does not form keloids

• Requires surgical precision
• Ectropion
• Entropion
• Requires surgical precision

• Direct visualization of fracture site

• Large amount of force
required for reduction

• Imperceptible scar

• Difficult technique
• High risk of postoperative
ectropion
• Skin or septal button hole
• Ectropion
• Occasional entropion
• Unacceptable scar mark
• Nerve damage

• Less difficult
• Scar imperceptible
• Minimal complications
• Simple technique
• Avoidance of the orbital septum and
periorbital fat
• No postoperative ectropion
• Can be extended both medially and
laterally to provide improved access
• Hidden scar
• Minimal complications

• Precision required

• No external scar

• Infraorbital nerve damage

• Only one incision is necessary to access
the zygomaticomaxillary buttress and
infraorbital rim
• Optimal surgical time
• Avoids periorbital scars

• Requires strong anatomical
knowledge
• Infraorbital nerve damage
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They concluded that the upper-lid transconjunctival approach
was a safe technique offering excellent access to the lateral
orbital rim, with few complications. When compared with a
lower-lid transconjunctival incision, it offered reduction of
zygomaticomaxillary complex fractures without any external
scar marks. When compared with traditional transcutaneous
approaches, it had fewer postoperative complications. All
of these techniques have certain advantages and limitations.
(Table 4) Rajkumar et al.21 conducted a prospective evaluation of ten patients using the ‘Y’ modification of the transconjunctival approach for ZMC fractures. They concluded that
this modification provided excellent surgical exposure of the
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fracture site while avoiding the second incision in the area of
the frontozygomatic (FZ) suture. Apart from its advantages,
this modification had certain limitations, such as increased
operating times and the need for a complete knowledge of the
anatomy of the lateral canthal region. Few authors have mentioned these approaches in their studies, or that the ZF suture
can be visualized by dissecting up along the lateral orbital
rim. However, this can lead to a prolonged duration of swelling in the upper lid, resulting in a “hooded” appearance for a
period of time22.

Surgical approaches to treating zygomatic fractures

5. The lateral eyebrow approach
The lateral eyebrow approach is the most commonly used
technique to elevate the fracture segment through an eyebrow
incision17. In a study on 30 patients, Thangavelu et al.23 observed that this approach is not advisable for treating an isolated arch fracture. It also leaves a visible scar in the lateral
orbital region. They concluded that this approach is ideal for
the reduction and treatment of zygomatic bone and arch fractures. Ebenezer et al.24 observed that this approach provides
minimal postoperative complications. This technique has certain advantages and limitations.(Table 4)
6. The lower eyelid approach, including subciliary
incisions (inferior blepharoplasty incisions),
subtarsal incisions, and infraorbital incisions
In 1944, Converse et al. first reported the open reduction
of infraorbital rim and floor fractures through subciliary incision, and acknowledged the superior scar produced by this
technique25. In 1924, Bourguet et al. were the first to use the
transconjunctival approach for cosmetic blepharoplasty (to
remove a herniated fat pad)26. This incision (with a lateral
canthotomy) exposes infraorbital rim and floor fractures of
the entire lower orbital rim and zygoma27. Crosara et al.28
analyzed and compared esthetic outcomes after the use of
subciliary, subtarsal, and infraorbital incisions to approach
the infraorbital rim and orbital floor in the repair of orbital
fractures. The author reported better surgical and esthetic
results with subciliary and subtarsal incisions, compared
to infraorbital incisions. The rate of unnoticeable scars was
significantly higher with subciliary and subtarsal incisions
relative to infraorbital incisions. Holtmann et al.29 reported no
significant difference in the rate of scarring among subciliary,
subtarsal, and infraorbital incisions. Heckler et al.30 analyzed
154 subciliary incisions and reported that in 100% of cases,
the scar appearance was considered to be excellent. The incidence of ectropion varies across different studies. All of these
techniques have certain advantages and limitations.(Table 4)
One study evaluated and compared the efficacy of the two
most commonly applied approaches for the treatment of infraorbital floor and rim fractures in twenty patients: the preseptal transconjunctival approach with lateral canthotomy, and
the subciliary approach. The results showed a higher rate of
ectropion in the transconjunctival group than in the subciliary
group. The subciliary approach also offered lower morbidity
and a lower risk of complications31. Other researchers evalu-

ated the ‘Y modification’ of the transconjunctival approach
for ZMC fractures. They concluded that this modification
provides excellent surgical exposure and esthetics while
avoiding the second incision in the area of the ZF suture32.
But this modification also requires more operating time and
a detailed knowledge of the anatomy of the lateral canthal
region33.
7. The coronal approach
This flap is an extremely useful incision for surgery of the
zygomatic arch. It is a modified incision of the preauricular
flap described by Al-Kayat and Bramley. It has several advantages and limitations.(Table 4) The incision for this approach varies in design from a bow-like incision to geometric
patterns (zig-zag, saw tooth, stepwise, or wave-like designs).
These types of incision allow an accurate closure34. According to Rajmohan et al.35, this incision (with its various modifications) provides a multifaceted approach with excellent
exposure to various areas in the craniomaxillofacial region.
The hidden scar in the hairline provides an esthetic advantage, and has thus gained popularity. The authors observed
that this approach offers wide visibility and accessibility to
the entire upper third and middle third of the face in less than
twenty minutes. This approach has minimal postoperative
complications and offers several other advantages relevant to
surgical treatment of the craniomaxillofacial region, including superior esthetic results. According to Zhuang et al.36,
this approach should be the first choice for comminuted and
multiple zygomaticomaxillary complex fractures. This is due
to its accurate reduction and fixation of fragments, its good
cosmetic results, and its minimal complications.
8. The buccal sulcus approach
According to some authors, this popular technique is considered a simple and productive alternative to other, more
complicated procedures. It has many advantages.(Table 4)
This approach is often seen as the initial procedure required
for most ZMC fractures37. In a study of 50 cases, Courtney38
concluded that this approach is safe, rapid, and effective for
treating zygomatic fractures.
9. The Keen technique and modified Keen technique
This technique was first introduced by Keen in 1909. It
allows an adequate visualization and reduction of zygomati155
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comaxillary buttress and zygomatic arch fractures39.(Table 4)
Researchers have since modified the Keen technique. In this
technique, a horizontal upper sulcus incision is made from
the lateral incisor to the first molar. The mucoperiosteal flap
is elevated, and the infraorbital nerve is dissected to reach the
infraorbital rim. This allows the visualization, reduction, and
fixation of the zygomaticomaxillary buttress. In addition, it is
possible to install a miniplate when necessary. These advantages minimize morbidity and reduce surgical time39.
10. Fixation techniques
The zygomatic bone plays a critical role in maintaining
normal facial esthetics and function. It also plays an important role in protecting the eyes. Rarely is the malar bone
alone involved in fractures. Its articulating surfaces (with the
maxilla, temporal, frontal, and sphenoid bones) are typically
also involved. Hence, the malar bone needs to be stabilized at
all its surfaces to achieve normal facial esthetics and function.
The osteosynthesis of zygomatic bone fractures is classified
as 1-point, 2-point, 3-point, or 4-point fixation, depending on
the position of the fracture fragments40. The Reference Guide
of the AO Foundation suggests that a 3-point fixation gives
better stabilization than a 2-point fixation (which still gives
considerable stabilization)11. However, studies have suggested that for non-comminuted fractures of the zygomatic bone
or the lateral orbital wall, a 1-point fixation gives acceptable
results for esthetics and stabilization40.
1) 1-point exposition and fixation
Simple fractures of the ZMC can be easily fixed with one
miniplate. The most common access strategy uses an intraoral approach, providing a view of the zygomaticoalveolar
crest and the infraorbital rim. Indications for this approach
include a break in continuity only at the FZ suture. This
fixation technique is most commonly used at the FZ suture.
Some researchers have found that non-comminuted tripod
fractures with mild or no displacement can be stabilized with
a single-point fixation in the FZ area, without any diplopia
or enophthalmos. The zygoma provides the attachment point
for muscles of mastication and facial animation, and it withstands the forces of contraction of the masseter muscle41. Fujioka et al.42 demonstrated that 1-point fixation gives 3-point
alignment and rigidity for non-comminuted fractures. Kim et
al.43 reduced ZMC fracture fragments through an intraoral approach. In the absence of comminution of the zygoma or the
lateral orbital rim (with or without minimal displacement),
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they achieved sufficient rigidity and esthetics with a 1-point
fixation at this region.
2) 2-point exposition and fixation
This is a useful strategy for the exposition of the lateral
orbital rim, the zygomaticosphenoid suture, and the infraorbital rim when the second point of stabilization by means
of a plate is required. This method gives an accurate, threedimensional reposition as well as a stable osteosynthetic
fixation11. Ebenezer et al.24 concluded that a 2-point miniplate
fixation at the infraorbital and FZ region gave acceptable results for postoperative stability and esthetics. It also ruled out
infraorbital paresthesia in ZMC fractures.
3) 3-point exposition and fixation
The lateral orbital rim, the infraorbital edge, and the zygomaticoalveolar crest can be exposed and stabilized threedimensionally at all three points by means of osteosynthesis11.
Rana et al.44 conducted a study on 100 patients to compare
the zygomatic bone after ORIF treatment using 2-point or
3-point fixation procedures. The authors concluded that ORIF
using a 3-point fixation procedure with miniplates is the best
available method for the treatment of zygomatic bone fractures.
4) 4-point exposition and fixation
This method of exposition and fixation is used for exposing
the three above-mentioned areas, and requires stabilization
with osteosynthesis. It is indicated in isolated lateral fractures
of the midface, and in pan-facial fractures with comminuted
zygomatic bone and loss of facial projection. Coronal incision
is the preferred method for exposition of the zygomatic arch40.

VII. Recent Advances
in Malar Bone Fracture Treatment
The treatment of facial fractures has undergone several
improvements over recent decades. Methods of rigid internal
fixation have allowed for accurate repairs of facial fractures and have reduced morbidity. Over the past ten years,
surgeons have refined various endoscopic approaches to
facial fracture repair in an effort to achieve results similar to
traditional open (surgical) approaches, but with less morbidity. These technological advancements can be classified as
(1) computer-aided pre-surgical planning; (2) intraoperative
navigation; and (3) incision techniques. Computer-aided technology involves transferring CT data onto medical software

Surgical approaches to treating zygomatic fractures

platforms (CAD/CAM), where information can be analyzed
and evaluated in three-dimensional planes. This allows threedimensional reconstruction and/or reduction as required45.
The preferred approaches for the diagnosis and evaluation of
malar bone fractures are the transconjunctival approach, the
limited blepharoplasty incision, and the transoral approach.
Lee et al.46 have introduced an endoscopy-assisted repair
procedure for malar bone fractures. This procedure requires
a limited-access incision at the anterior margin of the helical
crus, extending 2 cm superior to the auricle. This incision is
used primarily to gain endoscopic access, and to facilitate
the fixation of the proximal zygomatic arch fracture. A 1 cm
transverse incision at orbital region I (a skin crease superior
to the lateral canthal region) is used to gain access for plate
fixation at the FZ and distal arch fracture. An upper buccal
sulcus incision is used to directly access and stabilize the zygomaticomaxillary and infraorbital rim fracture.

VIII. Conclusions
ZMC fractures are the most common facial fractures after nasal fractures. Recent advances in imaging, incision
techniques, and materials for fixation have given promising
functional and esthetic outcomes. Surgeons have developed
various incision techniques for treating zygomatic fractures.
These include coronal, eyebrow, upper eyelid, transconjunctival, infraciliary, and lower eyelid incisions. They also
include the maxillary vestibular approach, the temporal approach, and the supraorbital approach. Du Verney et al. have
described closed reduction techniques that take advantage of
the mechanical forces of the masseter and temporalis muscles
on the zygoma23. Another closed reduction technique is
Lothrop’s transantral approach through the maxillary sinus,
below the inferior turbinate. This technique does not provide
a complete reduction of the zygomatic bone. The Keen intraoral approach offers the advantage of avoiding skin incisions,
thereby avoiding visible scaring. This approach provides
minimal dissection and excellent reduction, but it may result
in increased rates of infection by introducing oral flora into
the infratemporal fossa. Compared to the lateral orbital approach, Gillies temporal approach requires an extra incision
to elevate the zygoma. Without this, the temporalis muscle
may get injured, resulting in post-reduction trismus and damage to the superficial temporal artery. Dingman and Natvig
concluded that most displaced zygomatic fractures should be
treated by open reduction and direct wire fixation.23 These
authors preferred the suprafrontal approach. Although various

methods are available to treat a fractured zygoma, the most
common techniques in use are Gillies temporal approach
and the intraoral approach. While these methods provide
excellent access to reduce fractures of the body and arch,
the lateral orbital approach provides simple and rapid access
to the lateral orbital rim. The same incision can be used for
miniplate fixation at the FZ suture. No functionally important
neurovascular structures are at risk in this approach. And, the
treatment can be done under local anesthesia. The supraorbital approach can be used to reduce all types of zygoma and
arch fractures23. The chosen incision technique depends entirely on the clinical situation of the patient and the surgeon’s
preference and expertise, although the most popular incision
techniques for such fractures are the lateral eyebrow, the buccal sulcus, and the infraorbital incision techniques. To avoid
unacceptable scarring and postoperative sequelae, the coronal
approach is the preferred method for unhindered exposure of
the ZMC, to achieve accurate reduction and fixation of the
fracture fragments. This approach has the added advantage
of minimal post-surgical complications. For mildly displaced
fractures, closed reduction by the temporal (or intraoral) approach is equally good. In cases where an open reduction
is required, fixation by miniplates is superior to fixation by
wires. Similarly, a 3-point fixation is superior to a 2-point
fixation, especially when wires are used as the fixation devices. Various modifications have been developed for these
different incisions, to overcome the complications inherent to
the different techniques. In conclusion, the selected approach
must balance the perioperative risks, a surgeon’s particular
abilities (in terms of preferred incisions), the requirements of
treatment, and the potential postoperative complications.
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