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Abstract

Background: The fractures of the comminuted type have a prevalence
of 30 to 50% when related to the ones affecting the mandibular bone.
They are characterized by the presence of multiple bone fragments in-
volving several lines of fracture, resulting in small fragments within the
same area. Usually resulting from high-energy trauma, they cause large
displacements, tooth loss, as well as associated lesions in soft tissues.

Cases Reports: This article aimed to report two cases addressing
the simplification method in the reduction of comminuted fractures
treated by the method of open reduction and functionally stable fixa-
tion, which emphasized the importance of establishing a sequence of
reduction maneuvers and application of osteosynthesis for a functio-
nal, occlusal and aesthetic result of the lower facial third.

Conclusion: The simplification of mandibular comminuted fractures
proves to be an excellent ally when one intends to reduce difficulties of
reduction of the fracture and the dental occlusion on the transoperati-
ve, as well as to facilitate the application of 2.4 reconstruction plates.

Background

In the last decades, there has been a significant increase in Cranio-
maxillofacial trauma and the mandible fracture occupies the second
place among the fractures of facial bones, affecting around 20% to
50% [1, 2]. This is because, due to their anatomy, topography, and
projection in the lower facial third, they are often injured. [3]. They are
caused mainly by motor vehicle accidents, since it is a very resistant
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bone that requires a relatively strong trauma to have
it fractured and may also be a result of practicing
sports, injury caused by firearm or a weapon, phy-
sical assault, tooth extraction, workplace accidents,
metabolic diseases and tumors [4, 5, 6, 7, 8].

Regarding the gender, young men aged between
21 to 30 years old are mostly involved, since this
group participates in the most dangerous exercises
and sports, drives less carefully and is more pro-
ne to engage in episodes of interpersonal violence.
However, there is a worldwide trend to the increase
of incidence in women, who are increasingly more
exposed to the risk factors of this type of trauma
[9, 10, 11, 12].

The location and the pattern of mandibular
fractures are determined by the mechanism of
the injury and the direction of the force vector. In
addition, other factors such as age of the patient,
the presence or absence of teeth, the presence
of pathologies and the physical properties of the
etiologic agent also have a direct effect on the
characteristics and results of the fracture [11]. Ac
cording to the anatomical region, the distribution
of the main fractured sites have been reported as
16% to 33% involving the body; 23.1% to 27.3%,
the angle; 19.5 to 29.3%, the condyle; 8.4% to
22%, the symphysis; 16% to 33% parasymphysis;
1.7% to 2.4%, the ramus; 0.2% to 4.8%, the co-
ronoid process and 1.4% to 3.1% in the alveolar
process [11, 12, 13].

The comminuted fractures are characterized by
the presence of multiple bone fragments involving
several lines of fracture, resulting in small bone
fragments within the same area [14]. Usually resul-
ting from high-energy trauma, with prevalence of
around 30% to 50% [8, 11, 12, 15, 16].

The main signs and symptoms presented by man-
dibular fractures include difficulty in chewing, pain,
malocclusion, facial asymmetry, retroposition of the
mandible, paresthesia along the inferior alveolar
nerve, hyperactivity of the salivary glands and bone
mobility at the fractured site [11, 12, 16].

2

2015

Vol. 8 No. 129
doi: 10.3823/1728

SEcTION: CRANIO-MAXILLOFACIAL SURGERY
ISSN: 1755-7682 J)

One of the major goals of its treatment is focu-
sed on the union of fractured segments restoring
the pre-injury strength and function. This requires
a proper anatomical reduction and immobilization
that will consolidate the fractured segments [16, 17].

The functionally stable internal fixation is the
treatment of choice for the vast majority of mandi-
bular fractures by the rapid return of the functions
of the masticatory system [8, 16]

This study aims to address the simplification
method in the reduction of the comminuted frac-
tures for a stable internal fixation with two reported
cases of comminuted mandible fractures, treated
by the method of open reduction and rigid internal
fixation, emphasizing the importance of a correct
diagnosis and treatment.

Case Reports

Case Report 1

E.S.S patient, 25 years old, male was treated in the
emergency department of the Hospital Regional do
Cariri (HRC), in Juazeiro do Norte — CE, reporting he
has been a victim of a motorcycle accident. Facial
asymmetry was evident, moderate edema in the left
part of the face and ipsilateral submental bruise. On
intraoral examination, a sublingual hematoma was
checked, bone discontinuity of the mandibular arch
in body region, unstable occlusion and crepitus to
palpation. The radiographic examination revealed a
fracture in the right side angle region, symphysis,
parasymphysis, bilateral subcondylar and comminu-
ted fracture on the left side of the body of the
mandible. (Figure 1)

After submandibular access, the presence of mul-
tiple bone fragments was observed in the region
(Figure 2). Then, an intraoral access was realized for
exposure of the fracture of the mandibular angle
(Figure 3).

To facilitate the reduction in this approach, inter-
maxillary fixation was performed with 4 intermaxi-
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stumps.
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llary fixation screws (IMF®) and steel wire n° 1 (Aci-
flex®), guided by dental occlusion. For fixation of the
mandible, the simplification of the fracture was done
joining the smaller fragments with 2.0 mm titanium

/Figure 4: Alignment of the fracture and fixation\
following the oblique jaw line with a 2.0
mm titanium plate system.
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/Figure 1: AP radiography of the mandible and Towne's AP showing fractures. N
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/Figure 2: Surgical access with display of fractured\ /Figure 3: Surgical access with visualization ofintrao—\

ral and contralateral fractured stumps .

plates system, facilitating the definitive fixation with
a "load bearing” reconstruction plate of the 2.4 sys-
tem. The mandibular contour was reconstructed and
occlusion was restored (Figure 4, 5 and 6).

/Figure 5: Simplification of fractured stumps With\
mini-plates.
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/Figure 6: Stable Internal Fixation with 2.4 reconstruction plate. A

/
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Figure 7: Postoperative Radiography.

/

The stability of fixed fragments and the obtained
occlusion were tested with a clinically satisfactory
result and the essig-type splint was removed, and
the intermaxillary fixation was released with main-
tenance of the IMF screws.

Functional approach was adopted for the undis-
placed subcondylar fractures with the use of Class
Il elastic bands 7 weeks in the IMF screws, , and
the patient was instructed to perform physiotherapy
exercises 4 times a day.

The alignment of the repositioned fragments
was verified radiographically and found to be satis-
factory (Figure 7).

Case report 2

J.S.S, Patient, 46 years old, male, victim of a fall
from a height of 13 meters, was attended by
the Oral and Maxillofacial Surgery Service of the
Hospital Regional do Cariri —CE. The patient was

4

found with facial trauma with partially obstruc-
ted airways, conscious, oriented and pallor. The-
re was evidence of open fracture of the anterior
mandible region with facial swelling and loss of
chin prominence. Examination revealed an open
fracture of the mandible, sublingual hematoma
and lingual ptosis. Computed tomography (CT),
revealed a highly comminuted fracture of anterior
mandibular region with multiple bone fragments
(Figure 8, 9).

An immediate intervention for reduction and
fixation of the fracture was chosen. The access
was made through the lacerations. After mucope-
riosteal detachment, the presence of multiple bone
fragments belonging to the body portion and ex-
tension for alveolar process were observed (Figure
10). Intermaxillary fixation was applied using an
Erich bar on the mandible and 4 intermaxillary fixa-
tion screws (IMF®) for stabilization of the occlu-
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/Figure 10: Surgical access through traumatic\

wound with visualization of fractu-
red stumps.

© Under License of Creative Commons Attribution 3.0 License

/Figure 8: Computed tomography with three-dimensional reconstruction . N
. —
_J
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Figure 9: Computed tomography in axial section, Figure 11: Maxillomandibular block and reduction
preoperative. of dental occlusion.

sion (Figure 11). Then we proceeded to the union
of larger fragments joined to the fixed portions,
and after the smaller were fixed by means of mini-
plates and screws of the 2.0mm system, wherein
the fracture is simplified to provide further strength
and stability with plates and screws of the 2.4mm
system (Load Bearing) of high profile, in which the
jaw line was reconstructed (Figure 12 e 13).
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/Figure 13: Stable internal fixation with mandi-\

bular reconstruction with 2.4 plates.

The clinical and radiographic analysis (CT) in the
postoperative, found stable occlusion, satisfactory
mouth opening and the alignment of properly re-
positioned fragments with well adapted plates (Fi-
gure 14 and 15)

Discussion

Cranio-maxillofacial trauma can be considered one
of the most devastating aggressions found in trau-
ma centers because of its emotional consequences,
the possibility of deformity and also the economic
impact caused in the public and private health sys-
tem [18]. Treatment is multidisciplinary , involving
mainly the specialties of traumatology, speech the-
rapy, ophthalmology, plastic surgery, neurosurgery
and physiotherapy [12, 18].

Studies have shown that the treatment of mandi-
bular fractures primarily aim the restoration of the
pre-injury occlusion, acceptable aesthetics and their
anatomical form and function. For this, it is neces-
sary to be based on the principles that govern the
traumatology: reduction, fixation, immobilization
and supportive therapies [11, 16, 17, 19].

The conservative treatment is a course taken
when there is minimum displacement of the bone
fragments by the action of the mastication mus-
cles. In these cases, with a simple monitoring and
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/Figure 14: Postoperative computed tomography.. h

/
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Figure 15: Satisfactory occlusal, functional and aesthetic resullts.

/

guidance, function is restored; other times, the
surgeon performs an intermaxillary fixation [20,
21].

In general, the authors recommend that the
treatment of mandibular fractures without dis-
placement or with minimum displacement should
be closed or conservative treatment, obeying the
principles of immobilization through the fixation of
Erich bars, by essig-type splint and intermaxillary
fixation with elastic bands for 45 to 90 days [10,
11, 16, 19, 21, 22].

© Under License of Creative Commons Attribution 3.0 License

In the case number 1 reported here, we opted
for a closed treatment with elastic bands, for the
consolidation of subcondylar fractures, given the
presence of minimum displacement of the fractu-
red segments.

On the other hand, in the presence of displace-
ment of the bone fragments, the treatment must be
surgical or open, , with stable rigid internal fixation
in order to get better results [10, 22, 23].

The simplification of the comminuted fragments
with mini-plates and screws are used as an aid in
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reducing fractures, for subsequent fixation with re-
construction plates [19].

In the reported cases, because they are commi-
nuted fractures of the mandible, the fractures when
simplified, provide strength and stability to the use
of reconstruction plates. The main advantages of
this technique are: to provide reductions with grea-
ter precision and stability, to eliminate the need for
post operative prolonged intermaxillary fixation , ra-
pidly rehabilitate and restore the function in the im-
mediate postoperative period, contributing greatly
to the overall health status of the patient [12, 24,
25].

The use of simplification and stable internal fixa-
tion in the reduction of comminuted fractures of the
mandible is an effective treatment, provided that
the oral and maxillofacial surgeons have knowledge
of mandibular anatomy and physiology as well as
knowledge of the fixation principles and surgical te-
chniques of applying the system of osteosynthesis.
The most important fact is that they should possess
"common sense" when they are using this system
[12, 21].

Conclusion

The simplification of mandibular comminuted frac-
tures proves to be an excellent ally when one intends
to reduce difficulties of reduction of the fracture
and the dental occlusion on the transoperative, as
well as to facilitate the application of 2.4 recons-
truction plates.

Consent

Written informed consent was obtained from the
patients for publication of this Cases report and
any accompanying images, although they preser-
ved their identities
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