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Abstract of the Research 

 

 

The purpose of this research is to update general dentists and 

maxillofacial surgeons in the zygomaticomaxillary complex 

fracture. 

 

 
Given the importance of this type of surgery and its close 

connection with the Department of Oral and Maxillofacial 

Surgery from an aesthetic as well as functional , we are studying 

this type of fracture and its divisions and methods of treatment, 

as well as the most prominent risks that occur during the 

treatment of such cases through reliable studies and pure 

research sources. 
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Introduction:- 

The face occupies the most prominent position in the 

human body making it vulnerable to injuries. The 

prominence of the zygomatic region predisposes it to 

bearing the impact of the facial injuries. 

zygomaticomaxillary complex (ZMC) functions as a 

buttress for the face and is the cornerstone to a person's 

aesthetic appearance, by both setting midfacial width and 

providing prominence to the cheek.[1] 

The malar eminence is the most prominent portion of the 

zygomaticomaxillary complex (ZMC) and is located 

approximately 2 cm inferior to the lateral canthus. The 

malar eminence corresponds to the central portion of the 

ZMC. From this central position, 4 bony attachments to 

the skull are evident, namely a superior attachment to 
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the frontal bone (frontozygomatic suture line), a medial 

attachment to the maxilla (zygomaticomaxillary suture 

line), a lateral attachment to the temporal bone 

(zygomaticotemporal suture line), and a deep attachment 

to the greater wing of the sphenoid bone 

(zygomaticosphenoidal suture line) .The Additionally, 

thezygoma serves as the attachment point for muscles of 

both mastication and facial animation, but among these, 

it is the masseter that provides the most significant 

intrinsic deforming force on the zygomatic body and 

arch, albeit a small one.   the zygoma plays an integral 

role with the orbit, as it buttresses the orbit and forms the 

majority of the lateral orbital wall and floor. The ZMC is 

important to structural, functional, and aesthetic 

appearances of the facial skeleton. A ZMC fracture is 

also known as a tripod, tetrapod, or quadripod fracture, 

trimalar fracture or malar fracture [2,3]. The 

zygomaticomaxillary complex (ZMC) plays a key role in 

the structure, function, and aesthetic appearance of the 

facial skeleton. It provides normal cheek contour and 

separates the orbital contents from the temporal fossa and 

the maxillary sinus.[4,5,6] The zygoma is the origin for 

the masseter, thus affecting mastication. The bones of the 

orbit create the inferior and lateral orbital socket, thus 

potentially affecting the correct position of the globe and 

mobility of the extraocular muscles The zygomatic arch 

is the insertion site for the masseter muscle and protects 

the temporalis muscle and the coronoid process.The 

frequency of ZMC fractures is second only to nasal 
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fractures 

(http://emedicine.medscape.com/article/1283709- 

overview), which are the most common type of facial 

fracture. [7] The prominent convex shape of the zygoma 

makes it vulnerable to traumatic injury. Even minimally 

displaced ZMC fractures can result in functional and 

aesthetic deformities. Fractures of zygomatic complex 

are among the most frequent in maxillofacial trauma and 

are involved in 42% of facial fractures and accounts for 

64% of all middle third fracture.[8] They are the second 

most common fractures  of the face  after nasal 

injuries.[9]. Fractures of the zygomatic complex appear 

commoner in young adult males.[10,11,12] Common 

clinical features of zygomatic complex fractures include 

diplopia, enophthalmos, subconjunctival ecchymosis, 

flattening of the cheek, gagging of the occlusion, and 

sensory disturbances.[13,14,15] 

 

 

 

 

 

 

The causes 
 

 

 

The cause is usually a direct blow to the malar eminence 

of the cheek during assault. The paired zygomas each 

have two attachments to the cranium, and two 

http://emedicine.medscape.com/article/1283709-
http://emedicine.medscape.com/article/1283709-
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attachments to the maxilla , making up the orbital floors 

and lateral walls These complexes are referred to as the 

zygomaticomaxillary complex. The upper and transverse 

maxillary bone has the zygomaticomaxillary and 

zygomaticotemporal sutures, while the lateral and 

vertical maxillary bone has the zygomaticomaxillary and 

frontozygomatic sutures . 

The formerly used 'tripod fracture' refers to these 

buttresses, but did not also incorporate the posterior 

relationship of the zygoma to the sphenoid bone at the 

zygomaticosphenoid suture 

There is an association of ZMC fractures with naso- 

orbito-ethmoidal fractures (NOE) on the same side as the 

injury. Concomitant NOE fractures predict a higher 

incidence of post operative deformity.[16] 

 

 

 

 
 

Sign and symptom 
 

 

 

On physical exam, the fracture appears as a loss of cheek 

projection with increased width of the face. In most 

cases, there is loss of sensation in the cheek and upper lip 

due to infraorbital nerve injury. Facial bruising, 

periorbital ecchymosis, soft tissue gas, swelling, trismus 

, altered mastication   , diplopia   , and ophthalmoplegia 
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are other indirect features of the injury.[17] The 

zygomatic arch usually fractures at its weakest point, 1.5 

cm behind the zygomaticotemporal suture.[18] 

Signs of ZMC fractures frequently include: 

1 -Enophthalmos 

2 -Restriction of maximal incisal opening 

3- Hypoesthesia of the temporal region 

4- Ecchymosis intraorally within the vestibule 

5-Restriction of extraocular eye movements 

6-Palpable bony steps of the articulations 

7-Periorbital edema and ecchymosis 

8- Displacement of the palpebral fissure. 

 

 
Classification of ZMC Fractures 

 

 

 

Classification ZMC fractures involve fractures where the 

zygoma meets the frontal bone, maxillary bone, and the 

sphenoid suture. These fractures are referred to as a 

tripod fracture or a tetrapod frac- ture because the 

inferior orbital floor or anterior wall of the maxillary 

sinus is also often fractured as well. There are many 

classifications or ZMC fractures which are mostly of 

little clinical significance however are helpful in research 
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and for physician communication. Zingg (1992) 

:]classified these injuries as to either [19 

Type A: an incomplete zygomatic fracture that involves 

one pillar 

1- zygomatic arch fracture 

2- lateral orbital wall fracture 

3-infraorbital rim fracture 

Type B: all four pillars are fractured (a complete tetrapod 

fracture) with the zygoma remaining intact 

Type C: a multi-fragment zygomatic fracture, wherein all 

four pillars are fractured plus the body of the zygoma is 

fractured. 

 
 

Diagnosis 
 

1- History 
 

ZMC fractures typically occur in the setting of recent 

trauma to face, nose, and/or eye. Featured symptoms 

include facial bruising, facial paresthesias, facial pain, 

facial swelling, periorbital ecchymosis, loss of 

consciousness, headache, vertigo, soft tissue emphysema, 

epistaxis, trismus, altered mastication, diplopia, 

exophthalmos, enophthalmos, midface flattening, and 

ophthalmoplegia. 
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2- General examination 

In general patients with any facial trauma should be 

considered as patients with panfacial trauma and possible 

multisytemic injuries. A (Airway), B (Breathing), C 

(Circulation) should always be considered first. It is 

therefore necessary to look for surgical emergencies that 

may be life-threatening such as massive bleeding (facial 

wounds, rhinorrhea, midface fractures...) and airway 

obstruction (bifocal fractures of the symphysal region 

with glossoptosis, inhalation of blood, dental fragments 

or pieces of dental prosthesis ..). Multisystemic injuries 

should also be looked for and stabilized (unstable 

cervical spine lesions, cerebral contusions, limb trauma). 
 

 

 

 3- Local examination 

a_inspection : 

Locally, the appearance of patients with ZMC fractures 

is quite remarkable. As for all facial traumas, edema is 

very important, installs in the few hours following the 

trauma and persists for several days. It is localized over 

the malar prominence, lateral orbit, upper and lower 

eyelids, associated to ecchymosis and tenderness. Loss of 

malar projection with increased width of the face are also 

noticed, they can be masked by the importance of the 

edema. External subconjunctival hemorrhage might be 
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seen, it is explained by the subconjunctival diffusion of 

the peri-fracture hematoma at the frontozygomatic suture 

level. 

 
 

b_palpation : Palpation: Physical examination can reveal 

significant malar depression with step defects at the 

infraorbital rim, frontozygomatic suture, and zygomatic 

buttress of the maxilla intraorally. Fractures of the 

zygomatic bone evoke pain on palpation in more than 

90% of patients in our series. 

 
 

c_ clinical finding : Posterior displacement of the 

fracture fragment may disrupt movement of the 

mandible, causing difficulty with mastication. Inferior 

displacement of the lateral canthal angle may indicate 

inferior migration of the fractured zygomatic bone [20]. 

Anesthesia in the distribution of the infraorbital nerve 

should be carefully evaluated. Many patients will not 

have sensation over the cheek preoperatively, which 

should be brought to their attention to avoid 

postoperative concerns. The same is true for trismus. 

Many patients with significant malar injuries will have 

some pain and difficulty in opening the mouth because of 

impingement of the coronoid process by the displaced 

malar fragment. This pain may be slow to resolve 

postoperatively, but it almost always does so without 

specific intervention. Perhaps the most important part of 
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the preoperative surgical examination is the 

ophthalmologic assessment. The zygoma constitutes the 

floor and lateral wall of the orbit and, as such, is always 

involved in the fracture. In addition, the medial wall is 

frequently fractured. Consequently, findings such as 

diplopia or other motility disturbances are not 

uncommon. In many cases, this is the result of non- 

mechanical factors, [21] 

 

 

 

Radiologic investigation: 

 
 
1) STANDARD IMAGING: It retains its usefulness, 

even if its importance decreases in favor of recent CT 

.techniques 

2) CT scan: Over the years, CT scanning has supplanted 

plain radiography as the imaging modality of choice. 

Almost all malar fractures require direct CT scanning in 

both the axial and coronal planes (<3-mm slice 

thickness) to categorize the pattern of injury clearly and 

direct subsequent management [22]. If direct coronal 

images cannot be obtained, as in the case when neck 

extension is precluded by possible cervical spine injury, 

then thin-section axial helical scans can be reformatted to 

obtain coronal sections [21]. In a non-comminuted ZMC 

fracture, the zygomatic arch component of the superior 
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transverse maxillary buttress is typically left unfixated, 

with the remaining buttresses used as a reference for 

reduction. However, if the buttresses are comminuted, 

the surgeon may need to expose and reduce the 

zygomatic arch via a scalp incision to ensure that the 

zygoma is adequately anteriorly projected. The typical 

clinical and radiologic deformity of a ZMC fracture is 

loss of cheek projection and a resultant increase in facial 

width. A frequently missed ZMC fracture is at the 

temporal bone portion of the upper transverse maxillary 

buttress [23]. In severe ZMC fractures, the orbital defect 

can appear minimal due to impaction of the zygoma. It is 

important to visualize the defect with the zygoma in its 

anatomic position to appreciate the true loss of bone 

support. For orbital floor defects, attention to the shape 

and position of the inferior rectus muscle on coronal CT 

scans can provide information regarding the damage to 

the fascial sling of the globe [23]. CT has made 

preoperative assessment of the status of the bony orbit 

possible with a great degree of accuracy, When 

preoperative CT scans are available, it is no longer 

necessary to discuss whether the internal orbit should be 

explored [24]. Feuerbach [25] stated that extensive plain 

film studies following massive trauma are technically 

difficult and yield a relatively small amount of 

information. Using 3D CT areas of clinical interest can 

be isolated by volume rendering technique from the 

patient and viewed in a variety of orientations, not 

possible using other methods and in complex anatomical 
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images such as facial bones. 3D images can make 

interpretation of an otherwise difficult set of cross- 

sectional CT images easier and less time consuming [26]. 

 
 

3) Magnetic resonance imaging: MRI should be 

considered in severe and extensive cases, where thorough 

soft tissue evaluation is important. Studies showed its 

efficiency to assess orbital complications involved in 

ZMC fractures. Possible structural herniation or 

entrapment of the infra-orbital nerve, should consider 

MRI to assess the involved soft tissues [27]… 

 

 

 
Treatment 

Indications: The indications for open reduction and 

fixation of ZMC frac- tures include lack of stability and 

displacement causing func- tional and/or cosmetic 

deficits. If fractures are nondisplaced or they are 

inherently stable, then the ZMC fractures will likely heal 

without sequelae. However, these patients should be kept 

on soft diet for 2–3 weeks to prevent displacement of the 

zygo- matic arch from masseteric pull and to reduce the 

patient dis- comfort. To prevent subcutaneous 

emphysema or further risk of bacterial contamination, it 

is important to counsel patients to avoid blowing their 

nose or valsalva maneuvers in the acute setting of ZMC 
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complex fractures which involve the maxillary sinus or 

medial orbital walls. The functional deficits which may 

be improved with reduction with or without fixation 

include hy- poesthesia of the infraorbital nerve 

distribution, diplopia, pain, mandibular mobility, and 

trismus. The facial derangements which warrant surgical 

treatment include dystopia, enophthal- mos or 

exophthalmos, malar or zygomatic displacement, and 

soft tissue deformities[26] 

 
 

Approaches/Incisions: 

To access the superolateral orbit for repairing ZF 

fracturs, a lat- eral brow incision or an upper eyelid 

blepharoplasty incision can be used. A 1.5-cm incision 

following the curve of the supe- rolateral orbital rim 

provides sufficient exposure to the fracture 

Coronal CT scan showing inferior displacement of the 

left zygomaticomaxillary complex. b. Coronal CT scan 

with the left zygo- maticomaxillary complex fractures 

specifically showing a fracture of the zygomaticofrontal 

suture with extension into the zygomaticosphe- noid 

suture. c. Axial CT scan showing a posteromedial 

displacement of the zygomaticomaxillary complex site . 

If the lateral brow incision is extended into the eyebrow, 

then the incision should be beveled in the direction of the 

hair follicles to preserve the hairs and encourage cover- 

age of the incisional scar. Although hemicoronal or 
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bicoronal approaches are used by some surgeons, authors 

of this chapter find these approaches unnecessary in most 

cases. The risks of an unsightly scalp scar, temporal 

atrophy, and facial nerve in- jury should be weighed 

against the need for open exposure of the zygomatic arch 

for repair. Significant fragmentation and instability is an 

indication for exploration and reduction with fixation . 

More recently, endoscopic guided repair of the 

zygomatic arch has been described. The inferior orbit can 

be accessed through a transconjunctival approach or a 

subciliary [26] 

Incision .Lateral canthotomy may be necessary in order 

to in- crease the exposure to the inferior orbital rim and 

orbital floor in some cases. The subciliary approach can 

safely be performed by placing an incision about 2 mm 

below the eyelash-line in the lower eyelid and elevating 

the lower eyelid skin deep to the underlying pretarsal and 

preseptal orbicularis oculi muscle . After obtaining 

sufficient skin-muscle flap eleva- tion, the fracture can 

be exposed by incising the periosteum at the inferior 

orbital rim. Subciliary incisions do not always result in 

unsightly scars or cause eyelid malpositions, if these 

incisions are closed appropriately . The incised 

periosteum at the inferior orbital rim should be 

reapproximated with absorb- able sutures to cover the 

underlying hardware. After redraping the skin-muscle 

flap, subciliary incision should be closed in a “skin only” 

fashion with the material of surgeon’s choice. If sub- 

ciliary and lateral brow incisions are to be used together, 
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special attention must be paid to leave at least a 4- to 5- 

mm distance between these two incisions at the lateral 

canthal region, to pre- serve a skin bridge between the 

incisions. A transconjunctival approach can be 

performed through the lower lid conjunctiva and the 

periosteum of the inferior orbital rim at the inferior 

conjunctival fornix [26]. To reduce the risk of iatrogenic 

injury to the lacrimal system the incision should remain 

lateral to the lacrimal puncta in the medial extent of both 

transconjunctival and subciliary incisions. Both 

transconjunctival and subcili- ary approaches provide 

access to the orbital floor if necessary. A gingivobuccal 

incision provides adequate access to body, ZM buttress 

and inferior aspects of the ZMC complex, as well as the 

inferior orbital rim . It is important to preserve an 

adequate cuff of gingiva to decrease the risk of wound 

dehis- cence and plate exposure. In addition, it is equally 

important to counsel patients to avoid traumatizing the 

incision with their tongue, digits, or toothbrush. In some 

cases, the or-bital floor can also be accessed or visualized 

through an anterior maxillary wall defect. The surgeon 

should be careful about iden- tifying and preserving the 

infraorbital nerve during exposure of fractures involving 

the inferior orbital rim and anterior maxilla. The 

zygomatic arch can be elevated through the 

posterosuperior part of gingivobuccal incision as 

described by Keen. The Gillies incision within the 

temporal hairline can be used to place an el- evator 

directly under the zygomatic arch to reduce the 
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fracture[26]. The authors have found that when the 

incision is made deep to the deep temporal fascia, the 

elevator easily dissects naturally to a plane deep to the 

arch, which is optimal for elevating the fractures and 

essentially eliminates any risk to the facial nerve. In most 

cases where there is stable fixation at the other points of 

ZMC fractures, the zygomatic arch can be reduced 

without the need for rigid fixation. Although endoscopic 

approaches have been described for the orbital, 

zygomatic arch and midface fractures, it remains 

controversial as to whether there is clinical benefit to 

using the endoscope for the patient with ZMC frac- tures 

[6–8]. Of course, an existing open traumatic wound or 

lac- eration can be used if it is overlying or adjacent to 

the fracture sites . 

 

 

 
Reduction 

Once adequate exposure of all the fracture sites is 

achieved, dis- placement and stability of the bone 

segments can be assessed. If there is fracture 

displacement, the fracture should be cleaned of debris 

and soft tissue to allow bone-to-bone contact of fractured 

segments[26]. Reduction of displaced fractures can be 

accomplished by one or a combination of the following 

maneuvers: push, pull, or rotate. Since the entire ZMC 

region cannot usually be viewed in one frame, it is 
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critical to have exact realignment of the frac- ture sites. 

In cases where there are impacted zygoma segments, 

bone hooks, heavy clamps, or elevators are frequently 

required to mobilize and reduce the bone fragments into 

the correct po- sition. Multiple approaches or points of 

force may be needed to reduce a segment. The best 

reference for correct reduction is normal nondisplaced 

bone, including the frontal orbital pro- cess, posterior 

zygomatic arch, maxillary alveolus, inferomedial orbital 

rim, edge of the posterior orbital floor, and nasomaxil- 

lary process. Another useful reference is the contralateral 

facial projection for comparing relative facial projection 

and symmetry during the reduction and fixation process. 

Visualization of all fractured sites or buttresses is helpful 

during the reduction and initial fixation process[26]. 

 

 

 
Fixation 

Fracture fixation can be performed with resorbable or 

nonre- sorbable materials. Resorbable materials are 

perfect tools in pe- diatric practice, since they may affect 

facial skeletal growth less than titanium plating systems. 

One of the various commercially available titanium 

plating systems can safely be used for any ZMC fracture 

fixation. The surgeon should remember to use relatively 

small-size plates (1.2 or 1.3 mm) in the ZF region, in- 

fraorbital rim, or zygomatic arch in order to reduce 
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visibility or palpation of these plates through the skin. 

ZM buttress should be repaired with a larger-size plate 

such as 1.5 mm. At least two screws should be placed on 

each side of the fracture lines. After three-dimensional 

reduction is obtained, the surgeon should start internal 

fixation at a fracture point which is approximated to a 

firm, normal nondisplaced bone[26]. 

 

 

 
Complications 

A fracture traversing through the infraorbital foramen or 

canal can cause temporary or permanent infraorbital 

nerve hypoes- thesia or anesthesia due to varying degrees 

of nerve damage. Insufficient evaluation or management 

of a concurrent orbital floor fracture may cause 

enophthalmus, dystopia, and/or diplo-pia on the affected 

side. Failure to address a ZMC fracture af- fecting 

mastication may cause permanent trismus and/or oc- 

clusal problems. Insufficiently reduced ZMC fractures 

may lead to permanent facial asymmetries, such as malar 

flattening. Globe injuries are possible following trauma 

to ZMC or during surgery for correction of ZMC 

fractures. Ectropion or scleral show can result from 

lower eyelid incisions. Corneal abrasion can result from 

the inciting trauma, iatrogenic injury, or corneal 

exposure[26]. 
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