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ABSTRACT

Zypomatic fiactures mey couse major inconveniences for patients both functionally and esthetically. Orbitozygomatic

fractures are characterized chiefly by involvement of the orbit, and they often lead to some oculnr dysfinction.
Zygomatic fractures, on the other hand, correspond chiefly to damaye to the zygoma with anatomic involvement
of the orbit. With the objective of rationalizing the treatment of zygomatic fractures, this paper suggests classifi-
cation based on the experience of treating and Jollowing-up 148 cases for at least three months in the Instituto da
Face, in Sao Paulo, Brazil. Etiology of the trauma, gender; agge, direction of the force vecto; time after the fiacture
and the presence of fimctional changes were taken into consideration, Fractures were classified as type 1 (51 cases
or 34%), type I1 (59 cases or 40%) and type III (38 cases or 26%). Type I fractures were treated with transcu-
taneous reduction, and 48 cases (94%) evolved with 4ood projection of the zygoma. Fractures types II and 111
underwent divect veduction with visualization of the fracture line, and 55 cases (92%) and 34 cases (89.5%)
evolved, respectively, with good projection of the zygoma.

INTRODUCTION

The zygoma, due to its prominent position on the face, is a pyramidal bone that has a robust body with four
often suffers trauma, and, after the nose, it is the facial  processes: the frontosphenoidal, orbital, maxillary, and
bone structure that is most likely to suffer fractures. It temporal. These processes are the zygoma’s points of
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weakness, and often they are simply separated at the
bone sutures with which they bond, as Barros and
Manganello stated in 2000" (Figs. la-b).

The decision whether to treat zygomatic fractures
through open or closed reduction still leads to much
doubt and controversy among surgeons. That is due to
the fact that all of the existing classifications, including
the best known—by Knight and North in 1961 —
fail to provide concrete bases to determine the most
suitable type of treatment, and there are surgeons who
categorically contraindicate closed reduction.

An open reduction followed by rigid internal fixation
provides greater safety and stability, reduces postop-
erative complications, and enables patients to quickly
resume their functions. Klotch and Gilliland in 1987,
Marciani in 1993, Sands ez al. in 1993, highlighted
the advantages of rigid internal fixation, especially for
midface fractures, including the zygoma.

A study conducted by Kim in 1998, indicated the

closed reduction with external fixation for 46 out of

124 patients with fractures to the zygomatic bone.
For this author, the key requirements for its indica-
tion were the degree of bone displacement and pres-
ence or absence of comminution.

Rowe and Willians, in 19947 said that the insertion
of the fascia of the temporal muscle into the zygo-
matic arch and in the zvgoma itself exerts a force along
the same line, but in the opposite direction, which
neutralizes the traction of the masseter. It is impor-
tant to recognize these forces and their role in the
zygoma’s stability after the reduction of the fracture
based on its displacement.

The time clapsed after the trauma is another factor that
deserves attention in the indication of the best treat-
ment. Carr and Mathog, in 1997, found that in
orbitozygomatic fractures it is possible, generally speak-
ing, to get a primary reduction within 21 days after the
trauma. Afterwards, they say osteotomies mlght be re-
quired, in addition to apposition bone grafts.

Zygomatic and orbitozygomatic fractures are the tar-
get of our work, along with suggesting a classifica-
tion for them that enables surgeons to rationalize treat-
ment in the most suitable manner.

PATIENTS AND METHODS

Between January 1995 and April 2002, 148 patients
with zygomatic fractures were treated and followed
up for at least three months in the
Instituto da Face, in Sao Paulo, Bra-

Table 1: 7ype [ fractures prioritizing early treatment

zil. The first requirement taken into

= Small bone displacement (< 5 mm)

+ Non-comminutive fracture

+ Absence of ocular dysfunction

+ Time elapsed after trauma: up to 20 days

Treatment: conservative with closed reduction.

account was that all fractures needed
treatment due to facial asymmetry,
functional changes, or the combi-
nation of both. The fractures vis-
ible in radiographic images without

Table II: Type II fractures prioritizing early treatment

any clinical implications, that is, that
did not need treatment, were not

+ Great bone displacement (> 5 mm)*

« Comminute fracture without need for reconstruction®
+ Presence of ocular dysfunction®

+ Time elapsed after the trauma: up to 20 days

Treatment: prioritizes open reduction with one or two surgical accesses and rigid internal fixation in

two points.

considered. Fractures affecting only
the zygomatic arch withour dis-
placement of the zygoma should be
treated alone, and for that reason
they were not included in this study

*Both conditions may occur alone or combined.

either.

Table III: Type [ fractures prioritizing early treatment

As to the division between genders,

* Major bone displacement (> 5 mm)

+ Comminute fracture without need for reconstruction®
+ Presence of ocular dysfunction

+ Fracture in zygomatic body*

+ Need to fixate zygomatic arch*

+ Time elapsed after trauma: less than 20 days

Treatment: prioritizes open reduction with two or three surgical accesses, hone grafts in indicated

cases and rigid internal fixation in three or four points.

84% of the patients were male and
16% female, with a ratio of 5:1 re-
spectively. Ages ranged from 3 to
69 yeas, with an average of 36 years.
75.5% of the patients were in the
third or fourth decades of their lives.
The most frequent etiological
agents included: 41% of the frac-

*Both conditions may occur alone or combined.
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tures resulted from physical aggression (punches,
kicks, etc.), 38% of them resulted from traffic acci-
dents, 17% from sport or occupational accidents, and
4% from perforations by fire weapons. Traffic acci-
dents were divided as follows: 36% car accidents, 32%

Fig. 1a — Relation of the zygoma with adjacent anatomical struc-

tures (anterior view): 1) infraorbital foramen; 2) maxillozygomatic
suture; 3) frontozygomatic suture; 4) infraorbital margin; 5) zy-
gomatic pillar; 6) zvgomatic body; 7) maxillary sinus.

Fig. 2a — TYPE I Fracture (anterior view): 1) fracture line going
through infraorbital foramen; 2) broken zygomatic pillar; 3) un-
even infraorbital margin; 4) small disjunction on frontozygomatic
suture.

run over by cars, 23% accidents with motorcycles,
and 9% falls from bicycles. Based on the history of
the trauma, we tried to relate the etiological agent
with the direction of the force vector that caused the
fracture, classifying them as either frontal or lateral.

Fig. 1b - Relation of the zygoma with adjacent anatomical struc-
tures (lateral view): 1) [EMpOrozygomatic suture,

Fig. 2b — TYPE I Fracture (lateral view): 1) uneven infraorbital

margin; 2) retro-positioning of zygomatic body; 3) disjunction
on temporozygomatic suture; 4) small disjunction on
frontozygomatic suture.

Kev. Soc. Bras. Cir. Plist. Sao Paulo v.18 n.2 p. 17-30 mai/ago. 2003 19



Revista da Sociedade Brasileira de Cirurgia Pldstica

As to the time elapsed after the trauma, fractures were Considering all as pects mentioned above, fractures
divided into three groups: up to 20 days, 97 cases were classified as zygomatic (type I or type II) and

(66%), from 20 to 30 days, with 23 cases (15%), and orbitozygomatic (type ITI) (Tables I, 1T and I1I).
more than 30 days, with 28 cases (19%). - . s
’ Type I fractures necessarily presented a small displace-

Fig. 3a - TYPE II Fracture (anterior view): 1) fracture line going Fig. 3b — TYPE II Fracture (lateral view): 1) fracture on infraor-
through infraorbital foramen; 2) continuity solution on zygo- bital margin; 2) retro-positioning of zygomatic body; 3) small
matic pillar; 3) fracture on infraorbital margin; 4) large disjunc- disjunction on temporozygomatic suture; 4) disjunction on
tion on frontozygomatic suture. frontozygomatic suture,

Fig. 4a — TYPE I Fracture (anterior view): 1) great loss of sub- Fig. 4b — TYPE III Fracture (lateral view): 1) fracture on infraor-
stance on orbital floor; 2) fragments of orbital floor inside max- bital margin; 2) major retro-positioning of zygoma; 3) fracture
illary sinus; 3) dystopia. with intermediary fragment on zvgomatic arch; 4) disjunction

on frontozygomatic surture.
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ment of the zygoma, absence of ocular dysfunction
and did not cause comminution (Figs. 2a-b). We de-
fined a small displacement as a disjunction not greater
than 5 mm on the fracture site. The fact that the zy-
goma rotated medially or laterally did not matter, but
rather the magnitude of that displacement, and the
presence or absence of ocular dysfunction. These frac-
tures were treated in a conservative fashion through
transcutaneous reduction and fixation with Kirschner
thread for a period of 20 days.

Type II fractures presented a significant displacement
of the zygoma (causing a disjunction greater than 5
mm between the fractured stumps on the
frontozygomatic or maxillozygomatic sutures, regard-
less of the direction of the displacement), some de-
gree of comminution without the need to reconstruct
(anatomical reduction is more difficult if it is closed),
or the presence of ocular dysfunction diagnosed in
the absence of edema. These factors did not have to
occur simultaneously, it was enough for one of them
to be present for the fracture to be classified as type IT
(Figs. 3a-b). In these cases the treatment provided
prioritized a reduction with direct visualization of the
fracture line, using one or two surgical accesses and
rigid internal fixation with mini-plates combined with
2.0 mm diameter screws in two points. If the internal
fixation was done with steel thread, three points had
to be fixated.

Type III fractures are called orbitozygomatic and dif-
fer from type IT because they present the need for re-
construction of the orbit (usually the floor, due to
loss of bone substance), fracture line on the zygomatic
body, or the need to fixate the zygomatic arch due to
intermediary fragments (Figs. 4a-b). Treatment con-
sisted of rigid internal fixation in three or four points,
depending on the need to fixate the zygomatic arch,
with two or three surgical accesses. In cases that needed
reconstruction, we used autogenous bone grafts from
the skull, iliac crest or anterior wall of the maxillary
sinus.

RESULTS

Type I fractures accounted for a total 51 cases (34%),
type II yielded 59 cases (40%) and type IIL, 38 cases
(26%). Among type IIT fractures, 26 cases (68.5%)
needed reconstruction of the orbital floor.

As to the direction of the force vector that caused the
fracture, 78% of type I fractures and 71.5% of type II

fractures were caused laterally, and both were more re-
lated to physical aggression. On the other hand, in 79%
of type III fractures, the direction of the trauma was
frontal, and they were chiefly related to car accidents.

Forty-eight cases (94%) of type I fractures treated
conservatively evolved with good projection of the
zygoma when compared with the non-fractured op-
posite side. Among type II fractures, 55 cases (92%)
had a good zygomatic projection without ocular dys-
function. Of type II fractures, 4 cases (8%) evolved
with dystopia, and in 2 cases (4%) it was associated
to diplopia and patients had to be operated again. 34
cases (89.5%) of type III fractures presented a good
postoperative projection of the zygoma, and in 4 cases
(10.5%) enophthalmos was detected in combination
with dystopia and, in 3 of those cases (7.9%), there
was also diplopia and patients had to undergo a new
intervention.

DISCUSSION

Due to the anatomical relation of the zygoma and the
orbit, it is necessary to differentiate the fractures that
affect these structures in two types: orbitozygomatic
and zygomaric. The first type is chiefly characterized
by the involvement of the orbit, and often there is
some ocular dysfunction such as diplopia, dystopia or
enophthalmos. In these cases, treatment consists of
repositioning the zygoma and reconstructing the or-
bit when necessary. In the second type, on the other
hand, the principal structure involved is the zygomatic
bone, with anatomical injuries to the orbital floor or
lateral wall, and there could also be ocular dystunc-
tion without need for reconstruction.

The zygomatic arch is important for keeping the
antero-posterior projection of the zygoma; therefore,
when there is a fracture of the zygomatic bone associ-
ated with a fracture or even bulging of the zygomatic
arch, it is fundamental to reduce it correctly and, if
necessary to fixate it.

We assumed that in fractures up to 20 days old, the
amount of fibrosis formed does not affect bone mo-
bilization and reduction. As the formation of fibrosis
varies from one individual to the other, in fractures
between 21 and 30 days old it may be difficult to
perform the correct reduction, and sometimes, a frac-
ture that would initially be treated with closed reduc-
tion, is indicated for open reduction. Fractures older
than 30 days are considered sequelae and it is neces-
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sary to re-fracture the bone, conduct osteotomies, and
sometimes even use grafts or inclusions.

Ocular dysfunction research must be very well directed
and always conducted after the total regression of the
edema, as it may mask this procedure. When there is
zygomatic fracture combined with enophthalmos,
dystopia, diplopia or association of both, open surgi-
cal treatment with exploration of the affected orbital
walls will always be indicated.

When we compare the findings of this paper with
those published in the literature on etiological agents,
prevalence between genders and age, we noted that,
generally speaking, the statistical percentages pub-
lished by authors are equivalent, which is clear in
Bataineh’s studies in 1998,

Kim, in 1998© indicated transcutaneous reduction
for 46 out of 124 cases of zygomatic fractures. Sev-
eral authors prioritized this treatment approach to deal
with a non-comminute fracture with small displace-
ment'*1., In our opinion, this conservative treatment
approach presented several advantages such as, prin-
cipally, the reduction of surgical time and the fact that
it does not generally require the hospitalization of
patients; however, ocular dysfunctions must be ab-
sent, and no more than 20 days should have elapsed
after the trauma.

When Knight and North® published their classifica-
tion of fractures of the zygomatic complex in 1961,
they said that those that had medial rotation become
unstable after reduction, and, therefore, a direct ap-
proach would be a good indication in these cases. In
our view, it is not whether the displacement is medial
or lateral that determines the best treatment approach,
but rather, it is the amplitude of the displacement
that is relevant. This classification®, although didac-
tically very good in order for us to understand the
most likely possibilities of tridimensional zygomatic
displacement, does not determine with certainty the
best type of treatment for each one of its groups.
Manganello ez al., in 19829, modified this classifica-
tion, removing group I, because, besides behaving like
facial injuries, they are difficult to diagnose. They also
removed group II, fractures of the zygomatic arch,
because, as we have seen, they are a different entity.

The time elapsed after the trauma is a crucial condition
to define treatment®, and in fractures that are older
than 20 days, reduction with direct visualization of the
fracture line is always a very good indication.

In the event of a zygomatic fracture with presence of
diplopia, dystopia or enophthalmos, the exploration
of the orbital floor is always necessary''* | even if it is
a fracture with a small displacement, that is, with a
disjunction smaller than 5 mm. In these cases it is
unlikely that the ocular dysfunction may be corrected
only with closed reduction.

Several classifications have been suggested for Zygo-
matic fractures'® 131517 however, we found that more
importance has been placed on the image diagnosis
of the fracture than on its resulting clinical signs and
symptoms. We must understand thart in the presence
of any functional change, treatment cannot be lim-
ited to restoring facial esthetics and symmetry through
the reduction and containment of the fracture, and,
for that reason, clinical aspects must also be consid-
ered to classify zygomatic fractures.

CONCLUSION

Zygomatic fractures could be divided as to their seri-
ousness in ype I (34%), type IT (46%) and type 111
(26%). Treatment is more complex depending on how
serious the fracture is. Type I fractures were treated with
transcutaneous reduction and fixation with Kirschner
suture. Type IT were treated through one or two surgi-
cal accesses with rigid internal fixation in two points or
semi-rigid in three points. Type ITI fractures were treated
with the use of two or three surgical accesses with rigid
internal fixation in three or four points, depending on
the need to fixate the zygomatic arch, with autogenous
bone grafts in the indicated cases.
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